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Loi noi dau

300 bai tap ky thuat 1ap trinh C (230 bai tap chinh thirc, 70 bai tap bo sung) trong tap
sdch nay duoc chon loc tir cac bai tap thuc hanh moén Ngon nghr 1ap trinh C va Lap
trinh Cau tric dir liéu bang ngdn ngir C cho sinh vién Pai hoc va Cao dang chuyén
nganh Cong ngh¢ Thong tin.

Cac bai tap da dugc sap xép theo mot trinh tyr nhat dinh, nham dam bao cho ngudi doc
nam vitng mot cach c6 hé thong céac kién thirc can thiét ctia k¥ thuat 1ap trinh n6i chung
va ngon ngir 1ap trinh C noi riéng; chuan bi nén tang cho cdc mén hoc c6 lién quan.
Mac du ¢6 gang duyét qua cac van de co ban cuia ngon ngir 1ap trinh C, nhung tap sach
nay duoc viét vi muc tiéu ciing cd va nang cao kha ning lam viéc voi ngon ngitr C.
Khac véi cac sach bai tap khac, cac bai tap trong tap sach nay déu c6 hudng dan giai
chi tiét. Khi hudng dan giai bai tép, ching to1 c6 gang:

- Thé hién mot goc nhin riéng vé k¥ thuat 1ap trinh bang ngon ngir C, chu y dén
nhimng dic diém ctia ngon ngir C. Néi cach khac, chung toi chi y dén 1ap trinh theo
phong cach cua C.

- Phan tich qua trinh tu duy khi giai quyét van d&, cung ¢ cac kién thirc toan hoc
cling nhu 1ap trinh co ban, nham lam ndi bat vai trd cua ngdn ngir 1ap trinh nhu mot
cong cu hd trg mang tinh thuc té cao.

- Lap trinh that ngin gon va rd rang giup ngudi doc hiéu rd vin dé. Nang cao ky
néng 1ap trinh. Nguoi doc s& thy thi vi va bat ngd voi mot sb k¥ thudt giai quyét
van dé.

- Theo chuén ANSI/ISO C89 phi hop véi nha trudng & Viét nam, chudn méi nhit 1a
ANSI/ISO C11 (ISO/IEC 9899:2011).

- Cac bai giai va cac phuwong 4n giai khic da duoc kiém tra bang Cppcheck
(cppcheck.sourceforge.net).

Chung t6i tin rang tap sach nay s& gitip ngudi doc that su ciing ¢b va nang cao kién
thtc 1ap trinh véi ngdn ngi C.

Mic du d3 danh rat nhiéu thoi gian va cong stc cho tip sach, phai hiéu chinh nhiéu
lan va chi tiét, nhung tap sach khong thé nao tranh dugc nhimg sai sot va han ché.
Chung t6i that sy mong nhan duoc cac y kién gop ¥ tir ban doc dé tap sach co thé
hoan thién hon.

Xin chan thanh cam on anh Lé Gia Minh di xem va dong gop nhiéu ¥ kién quy gia
cho tap sach. Cam on ban Nguyén Dinh Song Toan da khuyén khich t6i hoc C. Cam
on cac anh Than Vin Sir, Lé Mau Long, Nguyén Minh Nam, t6i da hoc tap duoc rat
nhiéu kinh nghiém tir cc anh.

Phién ban
Céap nhat ngay: 20/11/2017

Théng tin lién lac
Moi y kién va cau héi ¢6 lién quan xin vui long giri vé:
Duong Thién Tu
91/29 Tran Téan, P. Tan Son Nhi, Q. Tan Phii, Thanh phd H5 Chi Minh
Trung thm: CODESCHOOL - http://www.codeschool.vn
Facebook: https://www.facebook.com/tu.duongthien
E-mail: thientu2000@yahoo.com
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Hu’(’)’ng dan sir dung tai liéu

Trong gido trinh thuc hanh nay, cac ban s& thuc hién céac bai tap lap trinh co ban,
dugc thuc hién bang ngdn ngir 1ap trinh C, theo chuan ANSI/ISO C89 (ANS X3.
159-1989 va ISO/IEC 9899 - 1990).

ANSI/ISO C99 (ISO/IEC 9899 - 1999) hién chua dung phd bién tai nha truong &
Viét nam, ban c6 thé tham khao thém tir cac tai liéu gidi thi€u trong phﬁn tham khao.
Huwéng din thye hién bai tap thuc hanh

- Céac ban nén thyc hién toan bg cac bai tap thyc hanh. Cac bai tap nay da dugc tuyén
chon va sip xép dé mang dén cho cac ban kién thirc co ban va tong quat vé ngon ngi
lap trinh C. Céc ban nén:

= Poc ky bai tap dé hiéu rd yéu cau bai tap.

= Danh nhiéu thoi gian thiét ké can thin chuong trinh. Nhiéu van d¢ 14p trinh s&
ndy sinh do thi€t ke sai, va néu ban mat nhi€u thoi gian dé thiét ké ban s€ rat ngan
duogc giai doan viet code va do 16i. Ludn ludn thir tim mét cach don gian nhat dé
thiet ké chuong trinh.

- Néu chuong trinh c6 16i va khong chay dugc, trude khi xem bai gidi, hay chac rang
ban da:

»=. Mat nhiéu thoi gian dé c6 ging giai bai tap theo cach cta ban;

= Thir dung tién ich do 16i (debugger) néu chuong trinh ¢6 13i;

= DPoc k lai bai hoc 1y thuyét co lién quan;

*=. Thtr moi cach ma ban nghi c6 thé giai dugc bai tap.

- Mot s6 chi tiet:

= Cac chuong trinh khong yéu cau klem tra chit ché di liéu nhap. Tuy nhién, c6
thé ding ham assert() dé kiém tra cac tién diéu kién (pre—condltlon)

= Céc bai tép co thé thyuc hién hai phién ban giai quyet van dé truc tiép trong ham
main(), hodc viét cac ham phu dé giai quyét tig van dé riéng tuy theo yéu cau va
do phurc tap ctia bai tap (ham main() xem nhu mdt test driver).
. Cac bai tdp vé mang (array) va chudi (string) thuc hién hai phién ban: khdng
dung con tro va ding con tré (cip phat dong).
- Xem bai giai:
Bai gidi chi trinh biy mot trong cac 10 giai c6 thé c¢6 cua bai tap. Chiing t6i da cb da
dang hoa cach giai dé ban c6 thé rit duwoc nhidu kién thirc va kinh nghiém tir bai giai.
Ban ciing co thé hoc tap thém cach tiép can van dé, cach viét code, ...
Ban chi xem bai giai khi da thyc hién xong bai tip, so sanh vai bai gidi ciia ban dé
c6 thém kinh nghiém.
Ghi chu dung trong sach

N Thong tin, kién thic hd tro

>\ can co dé thyc hién bai tap.

= Vi dy xuit mau cia chuong trinh.
== Dung d¢€ kiém tra nhanh chuong trinh.

) Goi y giai bai tap.
N

2
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KHAI NIEM CO BAN - TOAN TU
CAU TRUC LUA CHON - CAU TRUC LAP

Bai 1: Nhap vao dién tich s ciia mot mit cau. Tinh thé tich v cua hinh cau nay.

&‘ S=4nR?
(n~3.141593
v=2 g3
3
= Nhap dien tich S: 256.128 .
- The tich V = 385.442302
Bai gidi: xem trang 66

\ -

ai 2: Nhép vao toa d0 2 diém A(xA, yA) VA B(xB, yB). Tinh khoang cach As.

oy}

IAB = /(B —xA)? +(yB—YyA)?

A(XA, yA)? 3.2 -1.4 .
B(xB, yB)? -5.7 6.1
|AB| = 11.6387

"

Bai gidi: xem trang 67

Bai 3: Viét chuong trinh nhap vao toa do (xc, yC) la tdm cua mot duong tron, va R
la ban kinh ctia duong tron do. Nhap vao toa do (xM, yM) ctia diém M. X&c dinh diém
M nam trong, nam trén hay nam ngoai dudng tron.

Nhap toa do tam C(xC, yC)? ©.5 4.3 .l
Nhap ban kinh R? 7.4 .

Nhap toa do M(xM, yM)? 3.2 6.5 .

M nam trong C()

=
(<%
-
(1}
(~
p--X}
=1

i: xem trang 67

Bai 4: Viét chuong trinh nhap vao ba sd thuc 1a ba canh ctia mot tam giac. Kiém tra
ba canh dugc nhap c6 hop 1€ hay khong. Néu hop 1€, hay cho biét loai tam giac va
tinh dién tich tam giac do.

N Téng hai canh bét ky ctia mQt tam giac phai 16n hon canh con lai.
~ | Cong thirc Heron' dung tinh dién tich tam giac theo chu vi:

a+b+c

S=.,/pp-a)(p-b)(p-c) , trong d6 p 1a nira chu vi: p=

= Nhap 3 canh tam giac: 3 4 5 J
>_ Tam giac vuong
— Dien tich S = 6

Bai gidi: xem trang 68

Bai 5: Viét chuong trinh nhap vao toa d cac dinh cia tam gidc ABC va clia diém m.
xac dinh diém M nam trong, nam trén canh hay nam ngoai tam giac Asc.

1 Heron of Alexandria (10 - 70)
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x‘ Cong thure tinh dién tich mdt tam giac theo toa d§ 3 dinh cta no:

- XA Ya 1

Sasc = e ve =
Xc Yo 1

B/B1
Aye 1

X
A YB
Xc Ye

XB ]
Xc 1

2 ‘_YA

.
= §|XA(YB —Yo)—YalXg —Xc)+(XgYc —XcYs))

;
= §|XAYB —XgYA +XBYC —XcYB +XcYa — XAyC|

Bién luan bang cach so sanh tong dién tich: AMAB + AMBC + AMCA véi dién
tich aaBc.

A(xA, yA)? 0 5
B(xB, yB)? 3 0
C(xC, yC)? 4 7
M(xM, yM)? 2 6
M nam tren canh tam giac ABC

"

Bai gidi: xem trang 69

Bai 6: Viét chuong trinh nhap vao ba sO nguyén. Hay in ba s6 nay ra man hinh theo
thi tu ting dan va chi dung toi da mot bién phu.

Nhap a, b, c: 53 4 J
Tang dan: 3 4 5

Bai gidi: xem trang 70

Bai 7: Viét chuong trinh giai phuong trinh bac 1: ax + b = @ (a, b nhap tir ban phim).
Xét tat ca cac truong hop co thé.

Nhap a, b: 4 -3
= 0.75

Bai gidi: xem trang 71

Bai 8: Viét chuong trinh giai phuong trinh bac 2: ax? + bx + ¢ = @ (a, b, c nhép tur
ban phlm) Xét tat ca cac truong hop co thé.

Nghiém ctia phuong trinh bac 2: ax?2 + bx + ¢ = @ (a # 9)

_-bxva

, voi delta: A =b?—4ac
2a

Nhap a, b, c: 21 -4 U
X1 = -6.74456
X2 = 4.74456

=]

(<Y

- V4
e \
j--N

=1

i: Xem trang 72

Bai 9: Viét chuong trinh nhap vao sé x chi sé do ctia mot goc, tinh bang phut. Cho
biét n6 thudc goc vudng thir bao nhiéu cia vong tron lugng giac.
Tinh cos(x), dung ham do math.h cung cap.

N
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Nhap so do x cua goc (phut): 12345 .
x thuoc goc vuong thu 3
cos(x) = -0.900698

K‘ 60’ = 1°. Cong thirc chuyén dbi gitra d6 va radian: 1 radian = % degree

Bai giai: xem trang 73

Bai 10: S bao hiém x3 hoi cua Canada (SIN - Canadian Social Insurance Number)

1a mot s ¢6 9 chit s6, duge kiém tra tinh hop 1€ nhu sau:

- S6 phai nhét (vi tri 12 1, tinh tir phai sang), 1a s6 kiém tra (check digit).

- Trong s6 dugc tinh tir phai qua trai (khong tinh check digit), bang s1 + s2:

+ s1 14 tong cac s6 c6 vi tri 1é.

+ Céc s0 ¢6 vi tri chan nhan doi. Néu két qua nhan doi c6 hai chit so thi két qua la

tong cua hai chir s6 nay. s2 la tong cac két qua.

SIN hop 1é c6 tong trong s6 véi s6 kiém tra chia hét cho 1e.

Vi du: SIN 193456787

- S6 kiém tra 1a 7 (mau xanh t6 dam).

- Trong s6 1a tong cla s1 VA s2, véi:

+s1=1+3+5+7=16

+ Céc sb ¢6 vi tri chin nhan d6i: (9 * 2) (4 * 2) (6 * 2) (8 * 2) = 18 8 12 16
=(1+8)+8+ (1+2)+ (1+6)-=

Trong sd bang s1 + s2 = 16 + 27 = 43.

Vi tong trong sd v6i s6 kiém tra 43 + 7 = 50 chia hét cho 16 nén s6 SIN hop 18.

Viét chuong trinh nhap mét sé SIN. Kiém tra xem sd SIN d6 c6 hop 18 hay khong.

Nhap 0 dé thoat.

= SIN (@ de thoat): 193456787 .J
o= SIN hop le!
— SIN (@ de thoat): 193456788 .J

SIN khong hop le!
SIN (@ de thoat): @ .

Bai gidi: xem trang 74

Bai 11: Viét tro choi bao - dé - kéo v6i luat choi: bao thing dé, d4 thang kéo, kéo
thang bao. Nguoi dung nhép vao mot trong ba ky tu b (bao), d (da), k (kéo); may
tinh sinh ngau nhién mot trong ba ky tu trén, thong bao két qua choi.

| | Nhap ky tu (b-d-k), ky tu khac de thoat: b J
Computer: d
Ty so human - computer: 1 - ©

Nhap ky tu (b-d-k), ky tu khac de thoat: k .
Computer: d

Ty so human - computer: 1 - 1

Nhap ky tu (b-d-k), ky tu khac de thoat: @ .

Bai gidi: xem trang 74

Bai 12: Viét chuwong trinh giai hé phuong trinh 2 4n:
ax+bqy =c;q
arX+boy=csp
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Céc hé s a1, a2, bs, by, c1, ¢, nhap tir ban phim. Xét tat ca cac truong hop cu thé.

Cong thirc Cramer? dung tinh hé phwong trinh 2 an:

D— aq b-l C-I b-| a1 C1q

ap by Co by ap C
D
Neu D;&Ox_D_'y:_y
D D

Bai gidi:

Nhap a1, bl, c1l: 1 2 3 J
Nhap a2, b2, c2: 4 5 6
X = -1
y =2

xem trang 76

Bai 13: Viét chuwong trinh nhap vao ngay, thang, nam. Kiém tra ngay va thang nhap
6 hop 1¢ hay khong. Tinh thir trong tuan ctia ngay do.

Nam nhuan (leap year) tinh theo lich Gregorian (tr 1582): nam phai chia
hét cho 4 va khong chia két cho 100, hodc nam phai chia hét cho 400.
Thir trong tuan tinh theo cong thirc Zeller:

dayofweek = (d +y +y /4 -y /100 +y / 400 + (31 * m) / 12) % 7

VOi: a = (14 - month) / 12
y = year - a
m = month + 12 * a - 2

dayofweek: @ (ChUa nhat), 1 (tht hai), 2 (tht ba), ...

Bai gidi:

Nhap ngay, thang va nam: 19 5 2014 .
Hop le
Thu 2

xem trang 76

Bai 14: Viét chuong trinh nhip vao ngay, thang, nam (gia str nhép dung, khong can
kiém tra hop 18). Tim ngay, thang, nim cta ngay tiép theo.
Tuong ty, tim ngdy, thang, ndm cda ngay ngay trudc do.

Bai gidi:

Nhap ngay, thang, nam: 28 2 2000 .
Ngay mai: 29/02/2000
Nhap ngay, thang, nam: 1 1 2001 .
Hom qua: 31/12/2000

xem trang 78

Bai 15: Viét chuong trinh nhap vao ngay, thang, nam (gia sir nhap ding, khong can
klem tra horp 1¢). Tim xem ngay do6 1a ngay thir bao nhiéu trong nam.

Néu khong dung vong lap, c6 thé ding cong thirc sau:

sum = (int) (30.42 * (month - 1)) + day
Néu month = 2, hodc nim nhudn va month > 2 thi sum = sum + 1
Néu 2 < month < 8thisum = sum - 1

2 Gabriel Cramer (1704 - 1752)
3 Julius Christian Johannes Zeller (1824 - 1899)

6
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= Nhap ngay, thang, nam: 4 4 2000 .
= Ngay thu: 95

Bai giai: xem trang 79

Bai 16: Viét chuong trinh nhap vao mot ndm (> 1582), in lich cua ndm do. Tinh thur
cho ngay dau nam bang cong thic Zeller (bai 14, trang 6).

Nhap nam: 2008 .J
Thang 1
S M T W S
1 2 5

6 7 8 91
13 14 15 16 17 18 19
20 21 22 23 24 25 26
27 28 29 30 31

R A

Thang 12
S M T W T F S
1 2 3 4 5 6
7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29 30 31

Bai gidi: xem trang 79

Bai 17: Viét chuong trinh tao lich truc cho 5 ban: A, B, ¢, D, E. Nhap nim va tht (e
- 6, 0 la Chlia Nhat, 1 1a tha Hai, ...) cho ngay dau nam. Sau d6 nhap mét thang
trong ndm va in lich tryc cua thang d6. Luu y 5 ban tryc 1an luot theo thir ty trén,
ngay Chua nhat khong ai tryc va ban A s& truc ngdy dau tién cta nam.

| | Nhap nam: 2006 .
Nhap thu cho ngay dau tien cua nam: @ J
Nhap thang: 5 .
Sun Mon Tue Wen Thu Fri Sat
1 [c] 2 [D] 3 [E] 4 [A] 5 [B] 6 [C]
7 [ ] 8 [D] 9 [E] 1@ [A] 11 [B] 12 [C] 13 [D]
14 [ ] 15 [E] 16 [A] 17 [B] 18 [C] 19 [D] 20 [E]
21 [ ] 22 [A] 23 [B] 24 [C] 25 [D] 26 [E] 27 [A]
28 [ ] 29 [B] 30 [C] 31 [D]

Bai gidi: xem trang 82

Bai 18: Viét chuong trinh nhap vao s6 gid, xuat ra s tuong dwong tinh theo tuan,
theo ngay va theo gio.

E Nhap so gio: 1000 .l
- 5 tuan, 6 ngay, 16 gio

Bai gidi: xem trang 83

Bai 19: Nh4p vao thoi diém 1 va thoi diém 2. Tim thoi gian tréi qua gitra hai thoi
diém nay tinh bang gio, phut, gidy.
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= Nhap gio, phut, giay [1]: 3 28 47 J
> Nhap gio, phut, giay [2]: 5 40 12 .

- Hieu thoi gian: 2 gio 11 phut, 25 giay

Bai giai: xem trang 83

Bai 20: Viét chuong trinh nhap sb kW dién da tiéu thu. Tinh tién dién phai tra, biét
rang khung gid tién dién nhu sau:

OkW 100kW 250kW 350kW

| 500d/kw | 800d/kw | 1000d/kW | 1500d/kW |
= Nhap so kW tieu thu: 4321 J
— Chi phi: 6226500

Bai giai: xem trang 84

Bai 21: Trong ky thi tuyen mot thi sinh s€ tring truyen néu ¢ diém tong két 16n
hon hodc bang dlem chuan va khong c6 moén nao diém 0.

- Piém tong két 1a tong diém cta 3 mon thi va diém wu tién.

- Piém wu tién bao gdm diém wu tién theo khu vure va diém wu tién theo ddi twong.

Khu vuc Dai tuong
A B C 1 2 3
2 1 0.5 2.5 1.5 1

Viét chuong trinh nhép: diém chuén cia hdi dong, diém 3 mon thi cua thi sinh, khu
vire (nhap X néu khéng thude khu vuc wu tién) va dbi tugng du thi (nhap o néu khong
thude d01 tuong wu tién). Cho biét thi sinh d6 dau hay rét va tong sd diém dat duoc.

Nhap diem chuan: 15.5 .
Nhap diem 3 mon thi: 4.5 3.4 3.6
Nhap khu vuc (A, B, C, X): B J
1

Nhap doi tuong (1, 2, 3, 9):
Rot [15]

.

Bai gidi: xem trang 85

Bai 22: Viét chuong trinh liét k&, dém va tinh tong cac udc sé cua sd nguyén duong
n (n nhap tir ban phim).

| | Nhap n: 1966
Cac uoc so: 1 2 983 1966
Co 4 uoc so, tong la: 2952

Bai gidi: xem trang 86

Bai 23: Viét chuong trinh tim cac sé hoan hao (perfect number) nho hon mét sd
nguyén duong n cho trude. Biét so hoan hao la so nguyén duong, bang tong cac wdc
8O thye swcuand (vidu: 28=14+7+4+2 +1).

Nhap n: 10000 .
Cac so hoan hao nho hon 10000: 6 28 496 8128

Bai gidi: xem trang 87

Bai 24: Nhap vao mot s6 ty nhién n (n khai bao kiéu unsigned long)
a. SO tu nhién n ¢6 bao nhiéu chir so.
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Hay tim chir s6 cudi cung cua n.
Hay tim chit s6 diu tién cua n.
Tinh tong cac chit sé ciia n.
Hay tim s6 d4o nguoc ciia n.

b
C.
d.
e.

Bai gidi:

Nhap n: 43210 .

43210 co 5 chu so

Chu so cuoi cung la: ©
Chu so dau tien la: 4
Tong cac chu so la: 10
So dao nguoc la: 1234

xem trang 87

Bai 25: Nhap vao hai s6 nguyén duong a, b. Tinh udc sb chung 16n nhét va boi sb
chung nho nhit ciia a, b.

.

USCLN: (Greatest Common Divisor) gcd(a, b) = max{k |k \ a A k \ b}
BSCNN: (Least Common Multiple) Icd(a, b) = min{k |k >0,a\ k A b \ k}

USCLN(a, b):
+ Cho gcd bang a hoac b
+ Trlr dan ged cho dén khi ca a va b déu chia hét cho ged
+ USCLN (a, b) =gcd
BSCNN(a, b):
+ Cho lcm bang a hoic b
+ Tang dan lem cho dén khi lem chia hét cho caa va b
+ BSCNN (a, b) = Icm

Bai giai:

Nhap cap (a, b): 12 8 o
USCLN (a, b): 4
BSCNN (a, b): 24

xem trang 89

Bai 26: Nhép vao tir s6, mau sb (déu khéac 0) cua mot phan s6. Hay rat gon phan sO
nay Chon dang xut thich hop trong truong hop mau so bang 1 va phan sb c6 déu.

De rit gon mét phan s0, chia c tir s va mau s6 cho USLCN ctia tir s6 va
mau s6.

Nhap tu so, mau so: -3 -15 .
Rut gon: 1/5

Nhap tu so, mau so: 8 -2
Rut gon: -4

Bai gidi:

xem trang 92

Bai 27: Nhap vao mét sb nguyén duwong n, phan tich n thanh cac thira s6 nguyén té.

=
>_

Nhap n: 12345 .
3 ¥ 5 * 823

Bai giai:

xem trang 93
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Bai 28: Viét chuong trinh md phong ham RoUND ctia Microsoft Excel, ding lam tron
mot s double v&i mot sé n cho trudc.

-Néun = o, so lam tron s€ 1a. sO nguyén gan nhét.
-Néun < o, s6 lam tron 1a s6 nguyén 1am tron tir vi tri thir n tinh tir phai
sang.

x‘ -Néun > o, so lam tron s€ ¢6 n chir sO phan thap phan.

| | Nhap so thuc x: 3.1415926535 .
Do chinh xac: 7 J
3.1415927

Nhap so thuc x: -4.932 .
Do chinh xac: @ J

-5

Nhap so thuc x: 21.5 .
Do chinh xac: -1 J

20

Bai gidi: xem trang 96

Bai 29: Lap bang so sanh hai thang do nhiét do Fahrenheit va Celsius* trong cic doan sau:
- Poan [e°C, 1e°C], budc tang 1°C.
- Poan [32°F, 42°F], budc tang 1°F.

Q Cong thirc chuyén doi Fahrenheit - Celcius:
| 5(F - 32) =
= Celcius Fahrenheit Fahrenheit Celcius
>_ (<] 32.00 32 0.00
— 1 33.80 33 0.56
2 35.60 34 1.11
3 37.40 35 1.67
4 39.20 36 2.22
5 41.00 37 2.78
6 42.80 38 3.33
7 44.60 39 3.89
8 46.40 40 4.44
9 48.20 41 5.00
10 50.00 42 5.56

Bai gidi: xem trang 96

Bai 30: Viét chwong trinh nhap l4i xuit nam r (%), tién von p va thoi han goi tién n
(ndm). Moi tri nhap phai cach nhau boi dau “,”. In ra von tich lily a cda tirng nam.
Chuong trinh c6 kiém tra nhép thiéu hoédc nhap 10i.

=p(1+ )"
&‘ Trong do, a (mount) la vbn tich Iy duoc, p (principal) 1a vén gbc, r 13
(rate) 14i sudt va n 12 s6 nam dau tu.

E | Nhap lai suat, tien von, thoi han: ©.027, 15000, 3 .

4 Gabriel Fahrenheit (1686 - 1736) va Anders Celsius (1701 - 1744)
10
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Lai suat: 2.7%
Von ban dau: 15000
Thoi han: 3 nam

Nam Von
1 15405
2 15820.9
3 16248.1

Bai gidi: xem trang 97

Bai 31: Viét chuwong trinh in bang ctru chwong tir 2 dén 9 ra man hinh.

Bang cuu chuong

2x 1= 2|3x 1= 3|4x 1= 4(5x 1= 5|6x 1= 6|7x 1= 7|8x 1= 8(9x 1= 9
2X 2= 4|3x 2= 6|4x 2= 8(|5x 2=10|6x 2=12|7x 2=14|8x 2=16(9x 2=18
2xX 3= 6|3x 3= 9|4x 3=12(5x 3=15|6x 3=18|7x 3=21|8x 3=24(9x 3=27
2xX 4= 8|3x 4=12|4x 4=16|5x 4=20|6x 4=24|7x 4=28|8x 4=32(9x 4=36
2x 5=10|3x 5=15|4x 5=20(5x 5=25|6x 5=30|7x 5=35|8x 5=40(9x 5=45
2X 6=12|3x 6=18(4x 6=24|5x 6=30(6X 6=36|7x 6=42(8x 6=48|9x 6=54
2x 7=14|3x 7=21(4x 7=28|5x 7=35(6x 7=42|7x 7=49(8x 7=56|9x 7=63
2Xx 8=16|3x 8=24(4x 8=32|5x 8=40|6x 8=48|7x 8=56(8x 8=64|9x 8=72
2Xx 9=18|3x 9=27(4x 9=36|5x 9=45|6x 9=54|7x 9=63(8x 9=72|9x 9=81
2x10=20|3x10=30|4x10=40 [5x10=50|6x10=60|7x10=70 | 8x10=80 | 9x10=90

Bai gidi: xem trang 97

Bai 32: Cho n; 1a mot s6 nguyén duong, voi dinh nghia tao chudi:
ni/2 nj=2k+1
I+ _{3ni +1 n=2k
Chudi trén s& ngimg khi ni ¢6 tri 1. Cac s6 dugc sinh ra goi 14 hailstones (mua da),
Lothar Collatz dua ra gia thuyét 1a du n bt diu voi gia tri nao di nita, chudi s& ludn
luén dimg tai 1. Viét chuong trinh sinh ra chudi hailstones véi n ban dau nhap vao
ttr ban phim.

Nhap n: 15 .
15 46 23 70 35 106
53 160 80 40 20 10

5 16 8 4 2 1
Hailstones sinh duoc: 18
Tiep (y/n)? n A

Bai gidi: xem trang 98

Bai 33: S tur nhién c6 n chir s6 1a mot s Armstrong (con goi 14 narcissistic numbers
hoic pluperfect digital invariants - PPDI) néu tong cac lity thira bac n ciia cac chit s6
clia n6 bang chinh né. Hay tim tat ca cac sé Armstrong co 3, 4 chir s6.

Vi du: 153 1a s6 Armstrong c¢6 3 chir s6 vi: 13 + 53 + 33 = 153

So Armstrong co 3, 4 chu so:
153 370 371 407 1634 8208 9474

Bai gidi: xem trang 99

Bai 34: Dung cong thirc hinh thang, tinh gan dung tich phan xac dinh sau véi do
chinh xac 10°®:

11
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/2

J.sinz(x)co{x)dx

Kiém chimg v&i cach tinh truc tiép:

A <

n/2

I sin?(x)cogx)dx = Sin (X)

0

8/2 ;(sﬁ(gj —sin3(o)J = %sir@(gj

Pé tinh gin dang tich phan x4c dinh, ngudi ta thudong dung cong thirc hinh
thang (trapezoidal rule) nhu sau:

Tf(x)dxzh[f(m);f(xm foa)+flxo) , f(xn,1>+f<xn>}

2 2

= h{—f(XO);f(X”)+f(x1)+...+f(xn_1)}=|n

V6i: h= 2= X =a+ih

Dé dat do chinh xac, chon ne tuy v, sau do tinh 1, véin = ne, 2ne, 4ne ..
Viéc tinh toan ding lai khi |I,, —1,|/3<e (e 1a d6 chinh x4c).

Ket qua : ©0.333333
Doi chung: ©.333333

Bai i gidi: xem trang 100

Bai 35: Viét chuong trinh kiém tra mot 56 nguyén duong n c6 la s6 nguyén té hay
khong Néu khong thi phal xac dlnh sO nguyén t6 gan n nhét va bé hon n.

S6 nguyén tb n 1a mot s6 nguyén 16n hon 1, chi c6 hai wée s6 (chi chia hét):
1 va chinh no.

be xac dinh n 1a s6 nguyén to, chi can ki€ém tra n khong c6 udc so tir 2 dén
Jn ; do moi hgp s0 (s0 nguyén 16n hon 1 khong phai 1 s6 nguyén t0) n déu
6 wdc so nguyén t6 nhé hon Jn °.

Nhap n: 822
822 khong la so nguyen to
So nguyen to be hon gan nhat: 821

Bai gidi: xem trang 102

Bai 36: Viét chwong trinh in ra n s6 nguyén t6 dau tién (n nhap tir ban phim).

Nhap n: 15 J
235711 13 17 19 23 29 31 37 41 43 47

Bai gidi: xem trang 103

5Vin la hdp s6, ta c6 thé viét n = a*b, trong dd a, b 1a cac s6 nguyén véi 1 < a < b < n. RS rang phai

cd a hodc b khong vugt qua Jn , giad st 1a b. UGc s& nguyén t8 clia b ciing 1a udc s6 nguyén t& cua n.

12
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Bai 37: Viét chuong trinh nhap s6 nguyén dwong n. Tim s6 nguyén duong m 16n nhét
saocho:1 + 2 + .. + m < n.

Nhap n: 22 J
1+2+3+4+5+6-=21< 22
ms=6

Bai gidi: xem trang 104

Bai 38: Nhap vao mot sd tién n (nghin déng, n > 5) nguyén duong. Doi sb tién nay
ra ba loai ti€n gidy 1e0e VND, 2000 VND, 5600 VND.
Tim phuong an doi ti€n sao cho loai ti€n 2eeevNd chiém hon phan nira s6 to bac phai

d6i it nhét.

Nhap n (nghin dong, n > 5): 137 .
(o, 21, 19 ): 40

Bai giai: xem trang 105

Bai 39: M6t bo ba Pythagorean 1a mot b ba s6 tu nhién a < b < ¢, théa mén cong
thirc Pithagoras®: a% + b? = ¢2. Tim c4c bd ba Pythagorean nhé hon 100 14 3 s6 nguyén
lién ti€p hodc 3 so chan lién tiép.

(3, 4, 5): ba so nguyen lien tiep
(6, 8, 10): ba so chan lien tiep

Bai gidi: xem trang 106

Bai 40: Tim céc bo (trau ding, trau nam, triu gia) thoa man bai toan co:
Tram trau an tram bo co
Trdu dirng an nam
Trdu nam an ba
Ly khu trdau gia
Ba con mot bo
Thir tim cach giam s vong lap khi tinh toan xudng.

= (4, 18, 78)
>_ (8, 11, 81)

— (12, 4, 84)

Bai gidi: xem trang 108

Bai 41: Viét chuong trinh tim céch thay thé cac dau hoi (?) boi cac dau 4 phép tinh
s0 hoc +, -, *, /, trong biéu thirc dudi day sao cho biéu thuc c6 gia tri bang 36.
((((1?22)?23)?24)?25) 26

| (@@ -2)+3)+4) *5) +6 =36
((((1 -2) *3)+4) +5) *6 =36
((((1 *2) +3) -4)+5) *6 =36
((((1/2) *3) *4) *5) + 6 = 36

Bai gidi: xem trang 108

6 pythagoras (582 BC - 507 BC)
13
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Bai 42: Tu gia thuyét Goldbach” 1¢ (odd Goldbach's conjecture) suy ra rang: mot s0
nguyén t6 n bat ky (n > 5) déu c6 thé biéu dién bang tong cua ba sé nguyén té khac.
Viét chuong trinh kiém chitmg gia thuyét ndy voin < 1eee.

= Co 165 so nguyen to n (5 < n < 1000)
i 7=2+2+3
— 11 =2 + 2 + 7

997 = 3 + 3 + 991
Kiem chung dung voi 165 so nguyen to

Bai gidi: xem trang 109

Bal 43: Tim s6 Fibonacci® thir n (n < 4e), ding vong lap (khong dung dé quy).

S6 Fibonacci thir n: F(n)_{;(n—Z)—F(nq) :>122

Nhap n (n < 40): 24
Fi(24) = 46368

Bai gidi: xem trang 110

Bai 44: Dung vong lap 1ong, viét chuong trinh in ra tam gidc can dic va rong, tao tir
cac dau sao (*), c6 dg cao la n nhap tir ban phim.

Nhap n: 4

*

* ¥ ¥ * *

* *
* k k k k k *

Bai gidi: xem trang 112

Bai 45: Dung vong lap long, v6in (n < 5) nhap tir ban phim, viét chuong trinh in
hai tam giac d6i dinh béng sd, tang theo cot tir 1 dén 2n - 1.

Nhap n (n < 5): 3
1 5
12 45
12345
12 4 5
1 5

Bai gidi: xem trang 113

Bai 46: Viét chuong trinh kiém tra hai Vé cﬁa cf)ng thire sau, voi n cho trudc:

zl I']+1

7 Christian Goldbach (1690 - 1764)
8 Leonardo Fibonacci (1170 - 1250)
14
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Nhap n: 50 J
Ve trai = 1625625
Ve phai = 1625625

Bai giai: xem trang 113

Bai 47: Véi n cho trudc, tinh tong s, biét:
Néu n chan: S=2+4+6+.+n
S=14+2+3+ . +n

Nhap n: 120 J
S = 3660

Z
>~
[
=}
L~
@

Bai gidi: xem trang 113

Bai 48: Vi s6 nguyén n cho trude, tim ude so 1¢ 1on nhat ctia n va ude s6 1on nhat
cua n 1a ldiy thtra cua 2.

Nhap n: 384 .
US le lon nhat: 3
US lon nhat la luy thua cua 2: 128

Bai gidi: xem trang 114

Bai 49: Viét chuong trinh tinh cin s6 lién tuc sau:

1 _
S=n+\/n+n\/n—1+n 1\/n—2+...+3\/2+\ﬁ

' Nhap n: 10 J
Ket qua: 1.24624

Bai gidi: xem trang 115

Bai 50: Phén s6 lién tuc (continued fraction) ky hiéu [bs, b, ..., bi], c6 dang:
S 1

t b-|+ !

b2+7

1
b _
k=1+ by

b1, ba, .., by 12 c4c sb tu nhién. Cho s va t, viét chuong trinh tim [by, by, ..., bi].
K‘ Mdi phan sd hitu ty S (@ < s < t la cac sd tu nhién) déu co thé dua vé
.
N

dang phan sb lién tuc bang thuat toan sau:

1.Chiatchos,dugcadur:it =a * s + r.Suyra: S_1_
t

‘ =5

» ||

a+

» | =

2.Ditb, = a, 10i tiép tuc bién d6i © cho dén khi sé du r bang e.
S)

v

Nhap s, t (B < s < t): 123 1234
= [10, 30, 1, 3]

Bai gidi: xem trang 116

15
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Bai 51: Viét chuwong trinh tinh phén s lién tuc sau:
1

Foxt > (x 1a s6 thuc khac o)
X+
. 128
256
X
= Nhap x: 2.4 J
= F = 2.73649

Bai giai: xem trang 117

n
Bai 52: Cho s6 tw nhién n, hdy tinh F, biét: F,= > —1

Nhap n: 12

?,
s
= Fn = 0.0797762

Bai gidi: xem trang 117

Bai 53: Viét chuong trinh tinh sin(x) voi d6 chinh xac 1e-* theo chudi Taylor® (Taylor
series):
X 2n+1

sin(x)= x—£+£—..,+(—1)“(2n—+1)!

3! 5!

| | Nhap x (radian): 2.7 .
cong thuc Taylor: sin(2.70) = 0.4274
sin() cua math.h: sin(2.70) 0.4274

Bai gidi: xem trang 118

Bai 54: Dung vong lap, tinh t6 hop chap k cian (k < n < 25):
ck___n
" k(n—k)!

Kiém chimg cong thirc ck —cn*

= Nhap n, k (k < n < 25): 20 5
S_ C( k, n ): 15504

= C( n-k, n ): 15504

Bai gidi: xem trang 119

Bai 55: Tinh cin béc hai ciia mot sé nguyén duong x bang thuat toan Babylonian.
Kiém tra két qua v6i ham chuén sqrt().

N Thuat toan Babyloman dung tinh cin bac hai ctia mot s6 nguyén duwong x:
> | 1. Paty =
2. Thay y Vc'ri trung binh cong cta y va x/y
3. Lap lai budc 2 dén khi y khong con thay doi (y xap xi bang x/y)
4. Travéy

9 Brook Taylor (1685 - 1731)
16
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I | Nhap x (x > 0@): 7 J
thuat toan babylonian: 2.64575
ham sqrt() cua math.h: 2.64575

Bai gidi: xem trang 120

Bai 56: Viét chuong trinh nhap vao mot s nguyén n ¢ dau, in ra dang hién thi nhi
phan va thap luc phan cua n.

toan tir AND bitwise (&):

) Dé x4c dinh mot bit tai vi tri bat ky, dung mét na (mask) AND, két hop véi
N
Mait na thuong 1a mot day bit 0, vai bit 1 dugc bat tai vi tri can kiém tra.

10| 1 |1010 10| 0 |1010

mask 00| 1 |0000 mask 00| 1 |0000
00| 1 (0000 00| 0 |00

(#0) = bit 1 (=0) = bit o

D¢ xéc dinh bit tai vi trf khac, ding toan tir dich bit dé di chuyén bit 1 ctia mat na;
hodc dich chuyén so kiém tra dé bit can kiém tra dén diing vi tri bit 1 ciia mét na.
Luu y, s0 nguyén am luu 6 dang s6 bu 2 (two’s complement).

I | Nhap n: -5678
-5678 = 11111111 11111111 11101001 11010010

Hex: FFFFESD2

Bai gidi: xem trang 120

Bai 57: Bit parity |2 bit thém (redundant) vao dit liéu dugc truyén di, dung dé phat
hién 15i bit don trong qua trinh truyén dir liéu. Bit parity chan (even parity) 12 bit CO
trj duoc chon sao cho tong s bit 1 trong dir liéu truyén ké ca bit parity 1a mot s6
chén. Viét chwong trinh nhap vao mot s6 nguyen n. Xac dinh bit parity chin cta n.

cac bit 11a s6 1é.

) Bit parity chin ctia n s& bang @ néu s cac bit 1 14 s6 chin va bang 1 néu s6
N

Nhap n: 13579 .
Even parity bit =1

Bai gidi: xem trang 121

MANG
Bai 58: Viét chuong trinh thuc hi¢n thuat toan sang Erastosthenes™ (Sieve of
Erastosthenes) dé in ra céc sb nguyen t6 nho hon s6 n cho trudc (n < 100).

chéo tat ca nhiing boi s6 khac cua 2. Lap lai bang cach khoanh tron s6 nho
nhét chua duoc khoanh tron va gach chéo; gach chéo tat ca nhiing boi )
ctia n6. Khi khong con s6 ndo dé khoanh tron hogc gach chéo thi dimg. Tét
ca nhitng s6 duoc khoanh tron 14 sé nguyén t6.

x‘ Sang Erastosthenes: Vlet cac s6 nguyén tir 2 dén n. Khoanh tron 2; gach

10 Eratosthenes (276 BC - 194 BC)
17
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>_

Nhap n: 64
2 357 11 13 17 19 23 29 31 37 41 43 47 53 59 61

Bai gidi: xem trang 122

Bai 59:

Nhép vao ndm Duong lich, xuét tén nam Am lich. Xuit nim Duong lich Kké

tiép c6 cung tén naim Am lich. Biét banh xe tinh hai chu ky Can - Chi nhu sau:

Nam c6 cing tén Am lich véindmy lay + k * 60 (60 12 BSCNN ctia hai chu
ky 10 va 12). Moc tinh Can Chi, lay nam e la nam Canh Than.

Nhap nam: 2000
2000 - Canh Thin
2060 - Canh Thin

Bai gidi: xem trang 124

Bai 60:
a.

b.

Viét chwong trinh thyc hién nhiing yéu cau sau:

Tao ngiu nhién mang mot chiéu n phan tir nguyén (n chin) cé gia tri chira
trong doan [-100, 100] va Xuét mang.

Viét ham thyuc hién viéc tron hoan hao (perfect shuffle) mot mang: sao cho
céc phan tir ciia mot nira mang sau xen k& v4i cac phan tir ciia mot nira mang
dau. Xuat mang sau khi tron.

Xéc dinh s6 1an tron hoan héao dé mang tré vé nhu ban dau.

Nhap n (n chan): 12

-33 62 -12 34 -89 65 -3 -96 86 89 39 35
-33 -3 62 -96 -12 86 34 89 -89 39 65 35
Can 10 lan shuffle de mang tro ve ban dau

Bai gidi: xem trang 125

Bai 61:
a.

b.
C.

Viét chuwong trinh thuc hién nhiing yéu cau sau:

Tao ngau nhién mang mot chidu n phan tir nguyén cé gié tri chira trong doan
[-100, 100] VA Xudt mang.

Tinh tong cac s6 nguyén duong co trong mang.

X6a phan tir ¢6 chi sd p (p nhap tir ban phim) trong mang.

Nhap n [1, 99]: 10 .

69 -41 48 22 -34 100 -14 70 66 -29
Tong cac so nguyen duong = 375
Nhap p [0, 9]: 4 4

69 -41 48 22 100 -14 70 66 -29

Bai giai: xem trang 127
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Bai 62:

Viét chuong trinh thyuc hién nhiing yéu cau sau:

Tao ngau nhién mang mot chiéu n phin tr nguyén dwong c6 gia tri chua
trong doan [1e, 20] va Xuét mang.

Kiém tra tong cac s6 chin & vi trileco bang tong cac s6 1é ¢ vi tri chan khong,
Xac dmh xem mang co cap sd nguyén t6 cling nhau (coprlme) nao khéng.

Hai s6 nguyén duong a va b dugc goi 14 hai s nguyén t6 ciing nhau néu
udc sO chung 16n nhat cia hai s6 avab la 1.

a
b.
C.

Nhap n [1, 99]: 5 J

14 14 11 16 12

Tong le vi tri chan (30) khac tong chan vi tri le (11)
Cac cap nguyen to cung nhau:

(14, 11)

(11, 16)

(11, 12)

Bai gidi: xem trang 128

Bai 63:
a.

oo

Viét chuong trinh thuc hién nhing yéu cAu sau:

Tao ngau nhién mang mot chiéu n phan tir nguyén c6 gia tri chira trong doan
[-100, 100] va Xuét mang.

Dém s6 phan tir chia hét cho 4 va c6 chir s tan cung 13 6.

Thay céc phan tir 1é bang 2 lan gié tri ctia no.

Nhap n [1, 99]: 10 J

70 -67 22 -87 34 16 -34 -58 76 -78

Co 2 phan tu chia het cho 4, tan cung 6
Nhan doi phan tu le:

70 -134 22 -174 34 16 -34 -58 76 -78

Bai gidi: xem trang 129

Bai 64:
a.
b.
C.

Viét chwong trinh thuc hién nhiing yéu cau sau:

Tao mang mot chidu n phan tir nguyén c6 gia tri nhap vao tir ban phim.
Hay dém sb cac phan tir ¢6 tri 12 Ity thira ctia 2 ¢6 trong mang.

Nhép x nguyén, x6a cac phin tir trong mang co tri tring véi x.

Mot s6 1a iy thira cta 2 néu sé d6 co bit 1 duy nhit 1a bit MSB (Most
Significant Bit). Vi du: 28 = 256 = 1 0000 0000

Nhap n [1, 99]: 10 .

Nhap 10 phan tu:

2 -5479 -83216 11 4 J
Co 5 so la luy thua cua 2
Nhap x: 4 J

2 -57 9 -8 32 16 11

Bai gidi: xem trang 129

Bai 65:
d.

Viét chwong trinh thyc hién nhiing yéu cau sau:
Tao mang mot chiéu n phan tir nguyén ¢6 gia tri nhap vao tir ban phim.

19
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b.
C.

b

Tinh trung binh cong ciia cac sb nguyén am 1é co trong mang.
Xba cac phan tir ¢o tri trung nhau trong mang, chi chtra lai mot phan tr.

Nhap n [1, 99]: 10

Nhap 10 phan tu:

22-374-549 -1-1d

Trung binh cong nguyen am le = -2.50
2 -374-59 -1

Bai gidi: xem trang 131

Bai 66:
a.

b.
c.

Viét chuwong trinh thyc hién nhiing yéu cau sau:

Tao ngau nhién mang mot chiéu n phan tir nguyén cé gié tri chira trong doan
[-100, 100] VA XuAt mang.

Dung mét vong ldp, tim phﬁn ttr ¢6 tri nho nhat va 16n nhét cua mang.

X6a cac phan tir trong mang c6 tri tring voi gia tri 10n nhét ctia mang, trir
phan tir im duoc dau tién.

Nhap n [1, 99]: 10 .

21 1 -68 24 22 -76 -69 0 24 -84
max = 24

min = -84

21 1 -68 24 22 -76 -69 0 -84

Bai gidi: xem trang 132

Bai 67:
a.

b.

Viét chwong trinh thyc hién nhiing yéu cau sau:

Tao ngau nhién mang mot chiéu n phan tir nguyén cé gié tri chira trong doan
[-100, 100] va xuit mang.

Sép xép sao cho cac vi tri chira tri chin trén mang van chua tri chin nhung c6
thir ty tang, cac vi tri chira tri 1 trén mang van chira tri 1¢ nhung c6 thir ty giam.

Nhap n [1, 99]: 10 J
72 -8 45 -97 77 25 -86 86 -2 60
-86 -8 77 45 25 -97 -2 60 72 86

Bai gidi: xem trang 134

Bai 68:
a.

b.

Viét chwong trinh thuc hién nhiing yéu cau sau:

Tao ngau nhién mang mot chiéu n phan tir nguyén (n chin) cé gia tri chira
trong doan [100, 200] va Xuét mang.

Chia cac phan tir cia mang thanh hai nhom, sao cho hiéu ciia tong cac phan
tr nhom nay va tong cac phan tir nhom kia 1a mot sé duong nho nhat.

Tim cép ao, bo (a0 > bo) c6 higu nho nhat, cap a1, b1 (a1 > b1) c6 hiéu nho
thr hai, ... Nhu vay hiéu (ap + a1+ ...) - (bo + b1 + ...) s& nho nhat.
Tham khao thém bai 62, trang 19.

Nhap n (n chan): 10 .

109 111 162 107 115 111 108 173 108 113
111 1e8 109 115 173 : 616

111 1e8 107 113 162 : 601

Hieu nho nhat = 15

Bai gidi: xem trang 136
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Bai 69:
a.

Viét chuong trinh thyc hién nhimg yéu cAu sau:

Tao ngau nhién mang mot chiéu n phan tir nguyén c6 gia tri chira trong doan
[-100, 100] va Xudt mang.

Xuat ra man hinh “run” ting dai nhét tim thay dau tién.

run” 1a chudi cac phan tir (lién tuc) theo ciing mot quy luat nao do (ting
dan, giam dan, déu chan, déu 1é, déu nguyén to, bang nhau, ...).

Nhap n [1, 99]: 10
-53 -32 23 78 61 -1 95 83 -55 -7
"run" tang dai nhat: -53 -32 23 78

Bai gidi: xem trang 137

Bai 70:
a.

b.

Viét chuong trinh thyc hién nhimg yéu cAu sau:

Tao ngau nhién mang mot chiéu n phan tir nguyén c6 gié tri chira trong doan
[-100, 100] va Xudt mang.

Hay chuyén cac phén tir ¢ tri 1é vé dau mang, cic phan tir c6 tri chin vé
cubi mang. Cac phan tir ¢6 trj @ ndm & giita.

Nhap n [1, 99]: 1
-66 64 © -50 58 51 @ 45 1 82
51 45 1 0 © -50 58 -66 64 82

Bai gidi: xem trang 139

Bai 71:

.O.U.m\n

E
>_

Viét chwong trinh thyc hién nhiing yéu cau sau:

Tao mang mdt chidu n phan tir nguyén c6 gia tri nhap vao tir ban phim.
Kiém tra xem mang c6 d6i xtng hay khong.

Hay dich trai xoay vong mang k 1an, k nhap tir ban phim.

Nhap n [1, 99]: 10 .
Nhap 10 phan tu:
1234554321

Doi xung

Nhap so lan can dich: 3 J
4554321123

Bai gidi: xem trang 141

Bai 72:
d.

b.
C.

Viét chuong trinh thyc hién nhimg yéu ciu sau:

Tao ngau nhién mang mot chiéu n phan tir nguyén c6 gié tri chira trong doan
[-100, 100] va Xuét mang

Kiém tra trong mang c6 so 1é hay khong? Néu c6 tim s6 1¢ 16n nhét.

Hay dich phai xoay vong mang k lan, k nhap tir ban phim.

Nhap n [1, 99]: 10 J

4 -33 36 -4 12 72 -9 -87 76 -40
Phan tu le lon nhat: a[6] = -
Nhap so lan can dich: 3

-87 76 -40 4 -33 36 -4 12 72 -9

Bai giai: xem trang 142
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Bai 73: Viét chwong trinh thyc hién nhiing yéu cau sau:

a. Tao mang mdt chi€u n phan tir nguyén co6 gia tri nhap vao tur ban phim.

b. Inra cac phan tir trong mang co tri phan biét.

Nhap n [1, 99]: 10

Nhap 10 phan tu:

12234315524
12345

Bai gidi: xem trang 144

Bai 74: Viét chuong trinh thyc hién nhiing yéu cau sau:
a. Tao mang mot chleu n phan tir nguyén c6 gia tri nhdp vao tir ban phim.
b. Théng keé s lan xuét hién ctia cdc phan tir trong mang.

Nhap n [1, 99]: 10 J

Nhap 10 phan tu:

12234325534
1[1] 2[3] 3([3] 4[1] 5[2]

Bai gidi: xem trang 145

Bai 75: Viét chwong trinh thyuc hién nhiing yéu cau sau:
a. Tao mang mot chleu n phan tir ‘nguyén co gia tri nhap vao tu ban phim.
b. Cho biét phan tir xuat hién nhiéu nhat, xuat hién it nhat tim thiy dau tién.

= Nhap n [1, 99]: 10 .

>_ Nhap 10 phan tu:

— 32234325534

Phan tu xuat hien nhieu nhat: 3[4]
Phan tu xuat hien it nhat: 4[1]

Bai gidi: xem trang 146

Bai 76: Viét chwong trinh thyc hién nhiing yéu cau sau:
a. Tao mang mdt chi€u n phan tir nguyén c6 gia tri nhdp vao tur ban phim.
b. Tim cac phan tir c6 s6 lan xuat hién l1a nhu nhau va nhiéu nhat.

Nhap n [1, 99]: 10 J
Nhap 10 phan tu:
1223442551444

Phan tu xuat hien nhieu nhat:
2[3] 4[3]

Bai gidi: xem trang 147

Bai 77: Viét chuong trinh thyc hién nhimg yéu cAu sau:
a. Tao ngau nhién mang mot chiéu n phan tir nguyén c6 gia tri chira trong doan
[-100, 100] va Xuét mang.
b. Tinh téng nghich dao cac phan tir trong mang.
c. Viét ham duyét cic phan tir A[i] clia mang theo thir ty tir trai sang phai; néu
A[i] 1é thi x6a mot phan tir bén phai no.

Nhap n [1, 99]: 10 J
-1 -39 62 -48 -12 -32 -39 87 75 -53
Tong nghich dao: -1
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’-1 62 -48 -12 -32 -39 75

Bai giai: xem trang 148

Bai 78: Viét chwong trinh thyc hién nhiing yéu cau sau:
a. Tao ngiu nhién mang mot chiéu n phan tir nguyén co gia tri chtra trong doan
[-100, 100] va xudt mang.
b. Hay sip xép cac phan tur trong mang theo thir ty tang dan.
c. Hay chén mot phan tlr x vao trong mang da dugc sip ting dan ma van giir
nguyén tinh ting dan cia no.

Nhap n [1, 99]: 10
-94 63 -78 2 7 -26 -82 8 -18 39
Mang sap xep tang:
-94 -82 -78 -26 -18 2 7 8 39 63
Nhap x: @ .

-94 -82 -78 -26 -18 0 2 7 8 39 63

Bai gidi: xem trang 150

Bai 79: Viét chuwong trinh thyc hién nhiing yéu cau sau:
a. Tao ngiu nhién mang mot chiéu n phin tir nguyén co gia tri chtra trong doan
[-100, 100] va xuit mang.
b. Nhap sd nguyén x, tim phan tir trong mang gan x nhat.
C.  Viét ham chén 1 vao bén phai cac phan tir ¢6 tri m clia mang.

Nhap n (n > @0): 10
55 98 87 93 -37 -50 77 -48 93 52
Nhap x: 50

So gan x nhat: 52 J
55 98 87 93 -37 1 -50 1 77 -48 1 93 52

Bai gidi: xem trang 151

Bai 80: Viét chwong trinh thyc hién nhing yéu cAu sau:
a. Tao mang mot chidu A, n phan tir nguyén c6 gia tri nhap vao tr ban phim.
b. Tao mang mot chleu B, m phan ti nguyén (m < n), c6 gia tri nhap vao tr ban
phim. Tim vi tri Xudt hién dau tién ctia mang B trong mang A.
c. Tim s6 nguyén 4m cudi cling ctia mang A.

Nhap n [1, 99]: 10 J
Nhap 10 phan tu mang A:
-12-34-55-43-212.

Nhap m [1, 10]: 4
Nhap 4 phan tu mang B:
4 -55 -4 4

B co trong A tai: A[3]
So nguyen am cuoi: -2

Bai gidi: xem trang 153

Bai 81: Vlet ham tron hai mang A, B da dugc sap xep tang, sao cho mang két qua la
mot mang sap xép giam. Khong dugc sap xép tryc tiép mang két qua.

Nhap so phan tu mang A va B (n, m > 8): 5 7 .
17 -21 0 100 -42
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67 11 -66 32 52 22 -48

Mang A sap tang: -42 -21 0@ 17 100

Mang B sap tang: -66 -48 11 22 32 52 67
Tron A va B thanh C sap giam:

100 67 52 32 22 17 11 © -21 -42 -48 -66

Bai gidi: xem trang 155

Bai 82: Viét chuong trinh cho phép ngudi dung nhap n sO tiry ¥, nhap cho dén khi
nhén Ctrl+Z. Hay luu cac sb nay thanh mot tap hop chira cac phan tir c6 tri phan biét.

1357243675484
N
Tap hop A: {1, 3, 5, 7, 2, 4, 6, 8}

’ , Nhap khong qua 100 phan tu (Ctrl+Z de dung)
_

Bai gidi: xem trang 156

Bai 83: Cho hai mang A, B 12 hai tap hop, khoi tao trude hodc nhép tir ban phim. Tao
mang ¢ 1a mot tap hop gdm cac phén tir:

a. Xuat hién trong ca A va B (giao). .

b. Khong xuat hién trong B (hi¢u).

c. Xuat hién trong A hoac B (hop). ANB AUB A\B
== Tap hop A: {1, 2, 3, 5}

>_ Tap hop B: {1, 3, 6, 7}

_ C=A*B: {1, 3}

C=A+8B: {1, 2, 3,5, 6, 7}
C=A\B: {2, 5}

Bai gidi: xem trang 157

Bai 84: Viét chuwong trinh nhéap thuc hién nhimng yéu cau sau:
a. Viét ham chén timg phan tir vao mot mang s6 nguyén sao cho mang ludén
gitr thur tu giam.
b. Dungham nay dé luu cac tri nhap thanh mot mang co thit tw giam. Nhap cho
dén khi nhan Ctrl+Z, xuit mang dé kiém tra.

(= Nhap khong qua 100 phan tu (Ctrl+Z de dung):
b 3547269184
- AZ

987654321

Bai gidi: xem trang 158

MANG CUA CAC MANG*™
Bai 85: Viét chwong trinh thyc hién nhiing yéu cau sau:
a. Tao ngau nhién mang hai chiéu vudng c6 kich thudc 4 x 4 v6i cac phan tir
ngau nhién trong doan [-10e, 100] va xuit mang.

11 € khéng hd trg mang nhiéu chiéu (vi du a[5,7]), C chi h6 trg mang co kiéu bt ky, k& ca mang chuva
cdc méng (vi du a[5][7]). P& dé& trinh bay, ching tdi van dung thuat nglr mang 1 chiéu, 2 chiéu, ...
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b.

Sép xép lai cac phan tor cua mang hai chleu trén sao cho mdi dong ting tir
trai sang phai va moi c6t tang tir trén xuong dudi.

Mang goc:
100 21 -67 -81
1 55 31 -61
48 99 62 3
51 27 -61 14
Mang sau khi sap xep:
-81 -67 -61 -61
1 3 14 21
27 31 48 51
55 62 99 100

Bai giai: xem trang 159

Bai 86:
a.

b.

Viét chuong trinh thyc hién nhimg yéu cAu sau:

Tao ngau nhién mang hai chiéu vudng c6 kich thuéc n x n (n nhép tur ban
phim) v6i cac phan tir ngiu nhién trong doan [-100, 100] va Xudt mang.
Sap xép lai cac cot ciia mang hai chiéu trén sao cho tong tri cac phan tir cia
mdi cot ting dan tir trai sang phai.

Nhap n (n < 20): 3
-48 61 31
-22 -23 -62
83 -24 -18

Mang sau khi sap xep:
61 31 -48
-23 -62 -22
-24 -18 83

Bai gidi: xem trang 162

Bai 87:
a.

b.
C.

Viét chuwong trinh thuc hién nhiing yéu cau sau:

Tao ma tran A vudng bac n (n nhép tir ban phim) véi cac phan tir dwoc nhip
tr ban phim, Xudt ma tran.

Tinh téng cac phan tir trén dudng chéo chinh (vét - trace) clia ma tran A.
Kiém tra xem ma trin A c6 phai 12 ma trin tam giac trén hay khong. Néu
phai, tinh dinh thirc ciia ma tran do.

Ma trin tam giac trén 13 ma trin c6 cac phan tir ndm dudi duong chéo chinh

n
déu bang e. Dinh thirc clia ma tran tam giac trén theo Gauss'2: det@) = HA”
1

Nhap bac ma tran: 3 4

a[e][e] =

af21[2] - 9 4
1 2 3
e 5 6
e o 9

12 Carl Friedrich Gauss (1777 - 1855)
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Trace = 15
det(A) =

Bai giai: xem trang 163

Bai 88:
a.

b.

E
>_

Viét chuwong trinh thyc hién nhiing yéu cau sau:

Tao ma tran vudng bac n (n nhap tir ban phim) véi cac phan tir 1a cac tri ngau
nhién trong doan [-1ee, 1e0], Xuét ma trén.

Viét ham kiém tra xem ma tran c6 dong nhét hay khong. Néu khong, in ra
ma tran dong nhét ciing bac voi ma tran trén.

Ma tran dong nhét 1, (identity matrix) la ma trdn vudng bac n ¢6 cac phan
ttr déu bang e, trir cac phan tir trén dudng chéo chinh déu bang 1.

Nhap bac ma tran: 3 J

43 65 29

78 -67 26

-72 -61 95
Ma tran tren khong dong nhat

1 0 0

0 1 0

0 0 1

Bai gidi: xem trang 164

Bai 89:
a.

b.

Viét chuwong trinh thyc hién nhiing yéu cau sau:

Tao ma tran vudng bac n (n nhap tir ban phim) véi cac phan tir 1a céc tri ngau
nhién trong doan [-1ee, 1e0], xuét ma tran.

Hoén chuyén phan tir 16n nhat nim trén méi dong v6i phan tir ndm trén
duong chéo chinh ciling thudc dong do.

Nhap bac ma tran: 3 J
-27 11 -81
-16 -13 35
-24 61 -17

Ma tran sau khi sap xep:
11 -27 -81
-16 35 -13
-24 -17 61

Bai gidi: xem trang 165

Bai 90:
a.

b.

Viét chuwong trinh thuc hién nhiing yéu cau sau:

Tao ma tran vudng bac n (n nhap tir ban phim) véi cac phan tir 1a cac tri ngau
nhién trong doan [-10e, 1ee], xuét ma tran.

Viét ham xuét tit ca cac duong chéo song song véi duong chéo phu, mdi
duong chéo trén mdt dong.

26

Nhap bac ma tran: 3 J
-84 50 68
53 -94 -47
-62 -59 67
Cac duong cheo song song cheo phu:
-84
50 53
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68 -94 -62
-47 -59
67

Bai gidi: xem trang 166

Bai 91:

Mot mau lat (pattern) thuong duoc dinh nghia dudi dang mét ma tran nhi

phan (xem hinh duéi). Gia sir mau lat trén dung 1t kin ma tran A (kich thudce 20 x
20), xudt ma tran B 12 ma tran con ciia A, kich thudc 8 x 12, c6 goc trén trai nam tai
phan tr A[3][4].

* * 101
* * 1 1
* * 1 1

* * 101

* 3k

Bai gidi: xem trang 167

Bai 92:
a.

b.

Viét chwong trinh thyc hién nhiing yéu cau sau:

Tao ma tran vudng bac n (n nhap tir ban phim) véi cac phan tir 1a céc tri ngau
nhién trong doan [-1ee, 1e0], xuét ma tran.

Tim dudng chéo, song song véi duong chéo chinh va c6 tong tri cac phan tir
12 16n nhét.

Nhap bac ma tran: 3 J

-99 -24 -89

97 -66 10

16 22 -66
Duong cheo co tong lon nhat:
97 22 : 119

Bai gidi: xem trang 168

Bai 93:
a.

b.

Viét chuwong trinh thyc hién nhiing yéu cau sau:

Tao ma trin A vuoéng béc 3 vdi cac ph?ln tr 1a cac tri ng?iu nhién trong doan
[@, 9], Xuit ma tran.

Véi k nguyén duong nhap tir ban phim (k > 1), Xxuit ma tran liiy thira AX,

Néu A 1a mot ma trdn n x n va néu k la mot sé nguyén duong thi A< [a ky
hiéu cua tich k 14n ma trén A, goi la ma tran Iy thira AX. A° = I (ma tran
ddng nhat). Ma tran lily thira thuong dung khi xac dinh tinh lién théng ctia
dd thi béng ma tran ké. Cac phﬁn tr cia ma trin tich ¢ = A.B la

Cj = ZAikBkj . Tich A.B ton tai khi s6 cot ciia A bang sb dong cuia B.
k=1
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3 8 8
9 2 8
9 3 6

Nhap luy thua (k > 1): 3
2259 1760 2552
2475 1544 2552
2376 1452 2424

Bai gidi: xem trang 169

Bai 94:
a.

b.

Viét chuwong trinh thyc hién nhiing yéu cau sau:

Tao ma trdn A vudng bac n (n > 1, nhép tlr ban phim) v6i céc phan tir 1a cac
tri ngau nhién trong doan [-100, 100], Xuat ma tran.

Tao r0i xuit ma tran con B vudng bac n - 1 tir ma tran A bang cach loai bo
dong va cot chira phan tir co tri tuyét dbi 16n nhat.

Nhap bac ma tran (n > 1): 3
-56 42 5
-18 82 18
50 -39 42
Ma tran B:
-56 5
50 42

Bai gidi: xem trang 171

Bai 95:
a.

b.

Viét chuwong trinh thye hién nhitng yéu cau sau:

Tao ma trdn A vubng bac n (n nhap tir ban phim) véi cac phan tir 13 céc tri
ngau nhién trong doan [-100, 1ee], xuat ma tran.

Cho k nguyén véie < k < n. Tao va xuAt ma tran B vuong béc n tir ma tran
A bang cach hoan chuyén dong k vai cot k.

Nhap bac ma tran: 3 J
-52 31 -75
-92 59 27
-58 47 29
Nhap k: 1
-52 -92 -75
31 59 47
-58 27 29

Bai gidi: xem trang 173

Bai 96:

a.

b.

Viét chuwong trinh thuc hién nhiing yéu cau sau:

Tao ma tran A vudng bac n (n nhap tir ban phim) véi cac phan tir ¢o tri:
Aj=sin(i-2*j/m), Xuét ma trén.

Dém s6 phan tir khong 4m ciia ma tran.

Nhap bac ma tran: 4 J
0.000000 -0.594481 -0.956056 -0.943067
0.841471 ©0.355436 -0.269852 -0.789417
0.909297 0.978566 0.664452 0.090019
0.141120 ©0.702007 ©0.987862 0.886692
Co 11 phan tu khong am

Bai gidi: xem trang 173
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Bai 97:
d.

b.

Viét chwong trinh thyc hién nhiing yéu cau sau:

Tao ma trén A co6 kich thuée n x m (n, mnhap tur ban phim) voi cac phén tir
1a céc tri ngau nhién trong doan [-100, 100], Xuét ma tran.

Lan can ctia phan tir A;; dugce hiéu 1a cac phan tir ¢6 chi s6 twong img chénh léch
v6i i, j khong qua 1 don vi. Xuit ma tran nhi phan B (goi 1a ma trin cuc tiéu)
6 kich thudcm x n véiBij = 1 khi tit ca nhimg phan tir 1an can A;5 déu 16n hon
As; (khi d6 As; duge goi 1a phan tir cyc tiéu), cic phan tir Bs; con lai bang e.

Nhap n, m: 3 4 U
14 78 54 -43
84 71 -45 22
-54 35 14 83
Ma tran cuc tieu:
1 0 0 (%]
(%] (%] 1 0
1 0 0 (%]

Bai giai: xem trang 174

Bai 98:
C.

d.

Viét chwong trinh thyc hién nhiing yéu cau sau:

Tao ma tran co kich thuécn x m (n, mnhap tur ban phim) voi cac phan tir 1a
cac tri ngau nhién trong doan [ -100, 100], Xudt ma tréan.

In ma trén xoay 9@° theo chiéu kim dong hd tir cia ma tran trén. TAm quay
12 phan tir goc dudi trai.

Nhap n, m: 3 4 J
63 -49 88 95
-52 -94 -33 48
73 -69 86 -38
Ma tran sau khi quay:

73 -52 63
-69 -94 -49
86 -33 88
-38 48 95

Bai gidi: xem trang 176

Bai 99:

a.

b.

Viét chwong trinh thyc hién nhiing yéu cau sau:

Tao hai ma trin vudng cing bac n (n nhép tir ban phim) v&i cac phan tir 1a
c4c tri ngau nhién trong doan [-10, 10], xut hai ma tran.

In ma tran téng va ma tran tich cta hai ma tran trén.

Nhap bac ma tran: 2 J
Ma tran A:
-10 9
7 9
Ma tran B:
3 -1
7 4
Ma tran tong:
-7 8
14 13
Ma tran tich:
33 46
84 29
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Bai gidi: xem trang 178

Bai 100: Viét chuong trinh thuc hién nhitng yéu cau sau:
a. Tao ma trdn co6 kich thudc n x m (n, m nhdp tir ban phim) véi cac phan tir
dugc nhép tir ban phim, xuat ma tran.

b. Ma tran goi la “thua” (sparse matrix) néu sb phan tir c6 tri  nhiéu hon sb
phan tir c6 tri khac e. Kiém tra xem ma tran trén c6 “thua” hay khong.

Nhap n, m: 3 4 U
a[e][e] B

a[2][3] = © .
3 0 2 -5
0 -4 (] 0
0 0 (] 0

Ma tran thua

Bai gidi: xem trang 180

Bai 101: Viét chuong trinh thuc hién nhitng yéu cau sau:
a. Taoma trin vudng bac n (n nhap tir ban phim) v&i cac phan 71513

tir nhap vao tir ban phim, xut ma tran. 61118

b. Xuit tong cac hang va tong cac cot.

¢c. Kiém tra xem ma tran trén cé tao thinh mot ma phuong khong.

chéo phuy, hang bt ky, cot bat ky déu bang nhau. Vi dy, hinh vuéng trén la

x‘ Ma phuong (magic square) 1a hinh vudng cé tong duong chéo chinh, duong
ma phuong bac 3 véi tong 15.

= Nhap bac ma tran: 3 J
> A[@][@] = 2 4
A[2][2] =
2 9 4 Tong hang ©: 15 Tong cot ©: 15

7 5 3 Tong hang 1: 15 Tong cot 1: 15
6 1 8 Tong hang 2: 15 Tong cot 2: 15
Ma phuong

Bai gidi: xem trang 181

Bai 102: Viét chuong trinh thuc hién nhitng yéu cau sau:
a. Tao ma trén c6 kich thu6ecn x m (n, m nhap tur ban phim) voi cac phan tir 12
cac tri ngau nhién trong doan [ -100, lee], Xudt ma trén.
b. Chuyén ma tran A thanh ma tran chuyén vi A* va in ra.

(transpose) cia ma tran A kich thuéc n x m.

x‘ Ma tran AT kich thuéc m x n voi AT5; = A;5 duge goi la ma tran chuyén vi

= Nhap n, m: 3 4 .

>_ -31 79 -30 43

= 60 -69 87 -36
72 10 -63 53

Ma tran chuyen vi:
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-31 66 72
79 -69 10
-306 87 -63
43 -36 53

Bai gidi: xem trang 183

Bai 103: Viét chuong trinh thuc hién nhiing yéu cau sau:
a. Tao ma trdn vudng bac n (n nhép tr ban phim) voi cac phan tir 13 cac tri ngau
nhién trong doan [-10, 10], Xuat ma tran.
b. Xuit ma tran B tr ma tran nguon A, sa0 cho B[1][7] bang tong cac phan tor
thudc hai duong chéo di qua phan tr A[i][7].

| | Nhap bac ma tran: 3 .
-4 -6 -7
7 8 -9

4 7 -10
Ma tran B:

-6 -8 5

8 -9 -8

5 5 -6

Bai gidi: xem trang 184

Bai 104: Viét chuong trinh thuc hién nhiing yéu cau sau:
a. Tao ma tran vudng bac n (n nhap tir ban phim) v&i cac phan tir 1a cac tri ngu
nhién trong doan [-10, 10], xuét ma tran.
c. Xuét ma trin B tir ma tran nguén A, Sa0 cho B[i][3] bﬁng s6 16n nhét trong
hai duong chéo di qua ph'?ln tr A[i][7F].

= Nhap bac ma tran: 3 J
>_ -3 3 -1
— 1 -7 -4

2 -5 -7

Ma tran B:

-3 3 2

3 2 3

2 1 -3

Bai gidi: xem trang 186

Bai 105: Viét chuong trinh thuc hién nhitng yéu cau sau:
a. Tao ma trén c6 kich thudc n x m (n, m nhap tr ban phim) véi cac phan tir 1a
cac tri ngau nhién trong doan [-1e, 10], Xudt ma tran.
b. Tao ma trdn B tir ma trdn ngudn A sao cho B[i][j] bang téng cac phﬁn tr
khong thudc dong i ¢4t j cuia ma trén A.

= Nhap bac ma tran: 3 J
>_ 9 3 0
-1 -8 -4
-1 (4] 1
Ma tran B:
-11 -14 -19
4 9 11
-9 -5 -6
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Bai gidi: xem trang 186

Bai 106: Viét chuong trinh thuc hién nhirng yéu cau sau

a.

Tao ma trin vuéng bac n (n nhap tir ban phim) véi cac

ph?m tr 1a cac tri ngau nhién trong doan [-10, 10], w

Xuat ma tran
Tim cac diém yén ngua cua ma tran trén.

Phan tir As; goi 12 diém yén nguwa (saddle point) ciia ma tran A néu né vira
1a phan tr nho nhit cia dong i, ddng thoi 1a phan tir 16n nhat cia cot 3;
hodc nguoc lai, vira la ph?m ttr 16n nhat cua dong i, déng thoi la phﬁn to
nho nhét cua cot 5.

Mot ma tran ¢6 thé khdng c6 hoic c6 nhiéu diém yén ngua.

Nhap bac ma tran: 3 J

-2 5 -1

-3 1 -2

-6 2 -4
MIN dong MAX cot: a[@][@]
MAX dong MIN cot: a[1][1] =

inn
[
N

Bai gidi: xem trang 187

Bai 107: Tao ma trdn vudng bc 5 v&i cac phan tir ¢6 tri tir 1, 2, ..., 25, sép xép giam
theo hinh zigzag tir trai sang phai, tir trén xuong dudi.

1 2 3 4 5
16 9 8 7 6
11 12 13 14 15
20 19 18 17 16
21 22 23 24 25

Bai gidi: xem trang 188

Bai 108: Tao ma trdn vudng bac n (n nhdp tir ban phim, n < 20) vOi cac phan tir co
tri tir 1 dén n2 sap xép tang theo hinh xodn dc tir trai sang phai, tir ngoai vao trong.
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Nhap bac ma tran (n < 20): 5 J
1 2 3 4 5
16 17 18 19

15 24 25 20
14 23 22 21
13 12 11 10

O 00 N O

Bai gidi: xem trang 189

Bai 109: Tao ma tran vudng bac 5 v&i cac phan tir ¢6 tri tir 1, 2, ..., 25, xuat ma tran.
Viét chuong trinh sap x&p tri cua cac phan tr trong ma tran tang theo thir tu nhu hinh
dudi:

Thyc chét 1a ghi 1an lugt cac phan tir 1én céc duong chéo song song voi
N duong chéo phy. Moi lan chuyén sang dudng chéo méi thi lai doi chi€u
ghi, thyc chat la chuyén vi cac phan tir dang ghi.

1 2 6 715
3 5 814 16
4 9 13 17 22

10 12 18 21 23
11 19 20 24 25

Bai giai: xem trang 191

Bai 110: Viét chuong trinh thuc hién nhitng yéu cau sau:
a. Cép phat dong ma tran c6 kich thuécn x m (n, m nhap tur ban phim) voi cac
phan tir 1a céc tri ngau nhién trong doan [-10, 1e], xuat ma trén.
b. Viét ham int sumNeg( int a[], int m ) tra vé $6 cac sb am c0 trong mang
mdt chiéu a, kich thudc m. Sir dung ham nay dé tim s6 cac s 4m cua dong k
(e < k < m, nhap tir ban phim) trong ma tran trén.

Nhap n, m: 5 4 J
= -3 -4
5 5

7 3
3 9
7 -6 9 3
9 4 5 7
5 3 -2 6

Nhap dong k: 2
Dong 2 co 1 so am

Bai gidi: xem trang 191
Bai 111: Viét chuong trinh thuc hién nhitng yéu cau sau:

a. Tao ma trén c6 kich thudc n x m (n, m nhap tr ban phim) véi cac phan tir 1a
cac tri ngau nhién trong doan [-10, 10], xuit ma tran.
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b. Hay dich trai xoay vong cac phan tir trong ma tran theo hinh tron xoan dc tir
trai sang phai, tir ngoai vao trong k budc (k nhap tir ban phim).

Nhap dong, cot: 4 6 .
6 -1 -1 8 -8 -1
0 -8 9 5 -3 -3
-10 3 -5 -2 -2 7
5 -10 -1 0 4 10
Nhap buoc dich: 2 J

-5 3 6 -1 -1 8

5 -10 (4] -8 9 -8
-10 -2 -2 -3 5 =il
-1 (%] 4 10 7 -3

Bai gidi:

Bai 112:

xem trang 193

Cho ma trn vudng béc n (nhép tir ban phim), chira cac phan tir 1a cac sb

thuc ngau nhién. Thuc hién cic phép bién d6i so cip hang trén ma tran (phép khur
Gauss) dé dua ma tran tré thanh ma trén tam giac trén.

Dinh 1y vé cic phép bién ddi so cap:

- Dinh thirc trén ma tran khong d6i néu thay mot hang trén ma tran boi mot
hang m&i bang hiéu ctia hang cii véi mot hang khic cia ma tran nhan véi
mot hé s6 k bat ky.

- Pinh thirc ctia ma tran d6i ddu néu hoan vi hai hang trén ma tran.

Phép khir Gauss: véi mdi phan tir As; trén duong chéo chinh ctia ma tran:
- Néu As; khac e, khir cac phan tir trén cot i nam dudi A;; bang cach thay
cac hang Aj« bai hiéu: Aji - Alk * Aji/Aii

Véij (i+1)..(n- 1)vak .+ (n-1).

-Néu Ais bang 0, tim phan tr AJl déu tién e khac vai j = (i+1)..(n-1); néu
tim thay, hoan vi hang i véi hang j (va doi dau dinh thirc néu can tinh);
néu khong tim thy, dinh thirc bang e.

Nhap bac cua ma tran: 3 J
0.943 0.217 0.075
0.304 0.165 0.564
0.047 0.178 0.682

0.943 0.217 0.075
0.000 0.095 0.540
0.000 0.000 -0.272

Bai gidi: xem trang 197

CHUOI

Bai 113:

Nhap mot vao chudi so nhi phan. Tim trong dé chudi con dai nhat chira

toan cac so .

Nhap chuoi nhi phan: 100101000010001001001 .
Chuoi @ dai nhat co 4 ky tu
Bat dau tai s[6]

Bai gidi: xem trang 198
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Bai 114: Viét cac ham mo phong cac ham ciia string.h sau: strlen(), strcpy(),
strcat(). Thir nghiém cac ham nay.

= Chuoi 1: [the quick brown fox ] (20)
= Chuoi 2: [jumps over the lazy dog] (23)
— strcpy( buf, s1 ) roi strcat( buf, s2 ):
[the quick brown fox jumps over the lazy dog] (43)

Bai giai: xem trang 200

Bai 115: Viét cac ham mo phong cac ham cia string.h sau: stremp(), strchr(),
strrchr(). Thir nghiém céc ham nay.

Chuoi goc s: [jackdaws love my big sphinx of quartz]
strchr( s, 'm' ) : [my big sphinx of quartz]
strrchr( s, 'o' ): [of quartz]

Sap xep cac chuoi dung strcmp():

black blue brown

Bai gidi: xem trang 201

Bai 116: Viét cac ham md phéng clia cac ham string.h sau: strspn(), strncmp(),
strstr(). Thir nghiém céc ham nay.

Chuoi kiem tra : hom qua qua noi qua ma qua khong qua
Vi tri tu 'qua’: X X X X X
Ky tu dau tien cua s = 'cabbage' khong co trong 'abc' la s[5]

Bai gidi: xem trang 203

Bai 117: Viét cac ham:
a. MO phong ham LEFT (tra v€ n ky tu bén trai chuoi) cua Microsoft Excel.
b. Mo phong ham RIGHT (tra vé n ky tu bén phai chuoi) ciia Microsoft Excel.

Chuoi goc: [Kernighan and Ritchie]
left( str, 9 ) : [Kernighan]
right( str, 7 ): [Ritchie]

Bai gidi: xem trang 206

Bai 118: Viét chuong trinh nhap vao mdt chudi, ngoai cac ky tu chit cai con cho
phép cac ky tu space, tab, nhay don, nhay doi, chdm héi, chdm than, chim, phéy. Xu
1y chudi nhu sau:
a. Bo cac ky tu space thira (cac ky tu space dau chudi, cudi chudi, gitta cac tir
chi chtra lai mdt ky tu space).
b. Xuit cac tir phan biét, co viét hoa cac ky tu dau mdi tir, viét thuong céc ky
tu con lai cua tir.

| | Chuoi goc : [ 'bJARne? sTROUStRUP' ]
Loai space du: ['bJARne? sTROUStRUP']
Cac tu da chuan hoa:
Bjarne, Stroustrup

Bai gidi: xem trang 207

Bai 119: Viét chuong trinh nhap vao mot chudi téi da 255 ky tu.
a. Deém so tur co trong chudi bict gitia cac tir co it nhat mot ky tu space, cac dau
“”va“,”, khong co ky tu dac biét khac.
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b. Théng ké tan sd xuat hién cac tir ¢6 1, 2, 3, 4, 5, 6, 7 ky tu c6 trong chudi
nhap trén.

' Nhap chuoi: Chieu nay, tren song, khong mot con do. .
Co 8 tu

Tan so xuat hien cac tu:
1[e] 2[1] 3[3] 4[2] 5[2] s6[e] 7[e]

Bai giai: xem trang 209

Bai 120: Viét chuong trinh yéu cau nhép vao hai chudi ky tw, mdi chudi c6 chiéu dai
toi da 80 ky tu. Cheén chudi 2 vao chuoi 1 tai vi tri thtr k (k nhap tir ban phim, véi e
< k <chiéu dai chuoi 1).

| | chuoi goc : Em noi sao, roi sao? J
Chuoi chen : doi tre muon
Vi tri chen: 11 J
Chuoi ket qua: Em noi sao, doi tre muon roi sao?

Bai gidi: xem trang 209

Bai 121: Viét chuong trinh yéu cau nhap vao chudi ky tu c6 chidu dai téi da 1a 80
ky tu. Nhap vao hai s6 nguyén duong n Va p, trong chuoi trén tién hanh x6a n ky tu
bat dau tir vi tri p.

| | Nhap chuoi: Con dieu roi cho vuc tham buon theo .
Nhap vi tri dau: 9 .

Nhap so ky tu loai bo: 17 J
Chuoi ket qua: Con dieu buon theo

Bai gidi: xem trang 210

Bai 122: Viét chuong trinh nhp vao mot s nhi phan ¢ dang chudi ky ty e va 1,
chuyén s0 nay thanh mdt s0 nguyén hé thép phan.

' Nhap chuoi nhi phan: 100110111101010010100011 .
Tri thap phan: 10212515

Bai gidi: xem trang 211

Bai 123: Viét chuong trinh chi dung cac thao tac trén chudi, cong hai sé nhi phan &
dang chuoi ky tu, in ra két qua cling 6 dang chuoi ky tu.

' 1101010000110001
11000000111001

10000010001101010

Bai gidi: xem trang 212

Bai 124: Viét ham itos() nhan vao mot sé nguyén dwong, chuyén sb nguyén duong
nay thanh chudi ky tu. Viét ham stoi() nguoc lai, nhin vao mot chudi ky tw s6 mé
ta mot s6 nguyén duong, chuyén chudi nay thanh s6 nguyén dwong.

Nhap so nguyen duong n: 12345 .
itos() -> 12345
stoi() -> 12345

Bai gidi: xem trang 214
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Bai 125: Viét chuong trinh nhap vao hai sb nguyén duong rat 1én lwu dang chudi ky
ty, in ra két qua nhan hai s6 nguyén duong trén ciing ¢ dang chudi ky ty. Trinh bay
giong nhu bai toan nhan tay. Thuc hién hoan toan bang cac thao tac trén chudi.

= So bi nhan: 87654321 J
>_ So nhan : 12345678 .
= 87654321

12345678
701234568
613580247
525925926
438271605
350617284
262962963
175308642
87654321

1082152022374638

Bai gidi: xem trang 217

Bai 126: Viét chuong trinh nhap mot chudi va mot ky ty. Tim tat ca cac vi tri xuat
hién cta ky tu c trong mdt chuoi s.

Nhap chuoi: Mai sau khoc nhung roi don dinh menh .
Tim ky tu nao? o

Vi tri xuat hien: 10 20 24

Bai gidi: xem trang 219

Bai 127: Khong sir dung cic ham ciia string.h, viét chuong trinh dao cac tir cia
mot chuoi cho san hodc nhap tir ban phim. Chuoi ¢6 thé cé nhiing ky tu dac biét.

Chuoi goc: [ cam khong duoc do rac ]
Chuoi dao: [ rac do duoc khong cam ]

Bai gidi: xem trang 220

Bai 128: Nhap mot chudi ky tw, xuit ra cic tir dai nhét trong chudi.

Nhap chuoi: Troi dat rong nen tinh yeu de lac J
Troi[4] rong[4] tinh[4]

Bai gidi: xem trang 222

Bai 129: Nhap mot chudi ky tu chira it nhit 4 ky ti s6. Loai bé mot sé ky tu ra khoi
chudi sao cho 4 ky tu s6 cudi cung con lai (theo dung thir tu d6) tao nén s6 16n nhat.

Nhap chuoi (it nhat 4 chu so): 24d5n4r@5f704n652z393 .
So lon nhat con lai: 7693

Bai gidi: xem trang 223
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Bai 130: Viét ham tim kiém trong mot sé chudi cho trude, mot chudi so tring voi
chudi mau. Cho phép chuo6i mau dung ky twr dai dién (wildcard): *. Ky tu *: so trung
véi khong hoac nhieu ky tu bat ky tai vi tri twong tng trong chuodi cho trude.

Danh sach cac tu: television menu editions education
Tim [*e*u*]: menu education

Tim [e*i*n]: education
Tim [*e*o*]: television editions education

Bai gidi: xem trang 224

Bai 131: Viét chuong trinh nhap vao chudi ky tu c6 chiéu dai tdi da 80 ky tu. Khong
phan biét chir hoa, chit thudng, thuc hién cac cong viéc sau:
a. Kiém tra xem chudi c6 d6i xtng hay khong?
b. Nhap vao mot chudi ky tur roi tién hanh x6a hét cac ky tu giéng voi ky tu do
trong chudi trén.

Nhap chuoi: Stressed? No tips? Spit on desserts! 4
Chuoi doi xung

Xoa ky tu nao? s .
treed? No tip? pit on deert!

Bai gidi: xem trang 226

Bai 132: Viét chuong trinh nhép hai chudi va xac dinh xem ching cé duoc tao ra
véi cung cac ky tu hay khong. Vi du “dear” va “reader” 12 hai chudi tao tir cung cac
Ky tu a, d, e, r.

Nhap chuoi a: dear J
Nhap chuoi b: reader .

Tao tu cung cac ky tu

Bai gidi: xem trang 227

Bai 133: Viét ham hextoulong() nhan mot chudi mo ta sd unsigned long int thudc
hé thap luc phan, trd vé so unsigned long int thudc hé thdp phan tuong ting.

Dung phuong phap Horner® nhu sau:

N 1.Pitx = o Vi du: s6 oF4D

2. Dit i bang thir ty ky tu trdinhat | i | hs X =16 * x + h
cua chudi hex, thi tu tinh tir e, phai|_3 4 4
a8 ., - .., * =
sang tréi. h; 1a tri hex tai vi trf i. 2 | F 12 0+ F =15
3. Nhan x véi 16 rdi cong hs véix |~ | 4 16 * 15 + 4 = 244
4. Giami di1 0 D 16 * 244 + D = 3917

5.Néui > e, lap lai bude 3, 4

6. Tra vé x
= Nhap chuoi hex: 3AdE68b1 .l
i Decimal: 987654321

Bai gidi: xem trang 228

13 william George Horner (1786 - 1837)
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Bai 134: Viét ham rtoi () nhan mot sé La ma dudi dang chudi ky tu, tra vé sé nguyén

tuong ung.
S\ M: 1000 D: 500 C: 100
> | L: 50 X: 10 V: 5 I:1

Ky hi¢u ;hé hién 1e* khong dugc dung ngay trudce ky hi¢u 16n hon 10%+2.
Vi du: s0 99 la xc1x, khong phai Ic.

MCMXCIX = 1999
MCMIC = So khong hop 1le

Bai gidi: xem trang 229

Bai 135: Viét chuong trinh thay - thé tat ca cac chudi con cho trudc (thuong goi 1a
céc mau - pattern) trong mot chudi bang mot chudi khac. Xuét chudi két qua.

= Chuoi goc: ta mo thay em o mot noi em xa lam
= Thay the 'em' voi 'em yeu'
— Chuoi moi: Ta mo thay em yeu o mot noi em yeu xa lam

Bai gidi: xem trang 230

Bal 136: Nhép vao so dong van ban cho dén khi nhan Ctrl+Z. Viét chuong trinh dém
s6 va in sb dong, s tir, tin sd, cac chit cai trong cac dong vin ban do.

= Que nha me co gian thien ly, J

5= Mot khoang ram hien giua nang trua. J

— Va nhung chuyen nghe hoai khong biet chan,
Bat dau la: Ngay xua, ngay xua...

AZ

4 hang, 29 tu, voi tan so cac ky tu:

A: 17 B: 2 C: 3 D: 1 E: 7 F: © G: 9
H: 106 I: 6 J: o K: 2 L: 2 M: 3 N: 15
0: 5 P: 0 Q: 1 R: 2 S: 0 T: 5 U: 8
V: 1 W: © X: 2 Y: 4 Z: 0

Bai gidi: xem trang 231

Bai 137: Viét chuong trinh doc cac tén diy du, giira cac tir ctia tén chi co ky tu space,
mdi tén trén mot dong, cho dén khi nhéan Ctrl+Z (hodc Ctrl+D néu trén Unix). Sau
d6 in ching ta theo dang nién giam dién thoai chuan. Vi du:

Wolfgang Amadeus Mozart = Mozart, Wolfgang A.

George Frederic Handel .
Carl Philipp Emanuel Bach .
Wolfgang Amadeus Mozart .

(7|

Handel, George F.

Bach, Carl P. E.

Mozart, Wolfgang A.

Bai gidi: xem trang 232

B?i 138: Vjét chuong trinh doc vao mot s6 dong, mdi dong khong qua 50 ky tu, cho
dén khi nhan Ctrl+Z. Sau d6 in lai cac dong do theo dang thirc canh phai voi chiéu
ngang dong 50 ky tu.
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Xa em, gio it, lanh nhieu, J
Lua khuya tan cham, mua chieu do nhanh. J
(Tran Huyen Tran) .
AL
Xa em, gio it, lanh nhieu,

Lua khuya tan cham, mua chieu do nhanh.
(Tran Huyen Tran)

Bai gidi: xem trang 233

Bai 139: Nén run-length: mot chudi ky tu (khong chira ky tu sd) c¢6 thé nén bang
céch sau: Chudi con gom n (n > 1) ky tur a giéng nhau s& dugc thay thé bang na (chu
¥, n c6 thé c6 nhidu hon 1 ky tur). Vi du: aabcccd duge nén thanh 2ab3cd. Viét chuong
trinh nén va giai nén run-length chudi ky tw (khong chira ky tu s6) nhap vao.

Nen : 3ab4c4dl2efg6bh4idabbc [44.7%]

E Chuoi goc: aaabccccddddeeeeeeeeeeeefghhhhhhiiiiaaaabbbbbbc
Giai nen : aaabccccddddeeeeeeeeeeeefghhhhhhiiiiaaaabbbbbbc

Bai gidi: xem trang 234

Bai 140: ISBN (International Standard Book Number, phat am “is-ben”) la m& s6

duy nhat cho sach xut ban trén thé gioi. ISBN bao gom 13 ky tu (0-9,ky tu nbi -

(hyphen), X) chia thanh 4 phan boi ky tu ndi: dinh danh nhém (qudc gia, ngdn ng,
..) dinh danh nha xuét ban, dinh danh sach cua nha xuét ban do, va so klem tra. S6

klem tra dugc dung két hop véi cac s6 khac trong mét thuét toan kiém tra sd ISBN,

chi chira mt ky tu (0 dén 9, X thay cho 10).

Viét chuong trinh kiém tra mot s6 chudi ISBN nhép vao c6 hop le hay khong.

ctia ISBN nhan véi s6 thr tw chi vi tri ciia n6 (bat dau tir 1, tinh tir phai
sang trai, khong tinh dau ndi ). Téng cac tich nhan dugc néu chia hét cho
11 thi s6 ISBN duoc kiém tra 1a hop 18. Vi du:

ISBN o - 1 3 1-1 o 3 7 0-9

Vitri 56 9 8 7 6 5 4 3 2 1

Tich ©+9+24+7+6+0+12+21+0+9 =288

88 chia hét cho 11, vy s6 ISBN trén hop 1¢.

&‘ Thuét toan don gian dung dé kiém tra tinh hop 1& ctia s6 ISBN: ldy ting s6

@ ISBN ©-133-62658-x hop le

Bai gidi: xem trang 235

PE QUY o
Bai 141: Gia str dan s0 thé gi6i nam 2000 1a 8 ty ngudi véi mirc tang truong hang
nam khong doi 1a 2,5%. Viét ham d€ quy tinh dan so thé gidi nam 2010.

@ 10240676354 nguoi

Bai gidi: xem trang 236
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Bai 142: Viét chuong trinh nhap vao mot dong vin ban, két thiic bang phim Enter,
sau d6 hién thi dong van ban ddo cua van ban nhap. Dung giai thuat dé quy v&i ham
main(), khong dung cac cau trac luu trlit nhu mang, chuoi.

| ‘P Ngon ngit C cho phép d€ quy ngay ca vdi ham main()
N

= race fast safe car J
= rac efas tsaf ecar

B giai: xem trang 237

Bai 143: Cho ham Ackermann* v4i n va m khong am:
m+1 n=0
Alnm)=4A(n-11) m=0
An-TAMM-1) nm>0
A(3 6). Cho biét s6 1an goi dé quy khi tinh A(3, 6).

A( 3, 6 ) = 509
Goi de quy 172233 lan

Bai gidi: xem trang 238

Bai 144: Viét ham dé quy double Pi() khong tham s6 tinh s6 Pi theo cong thic:
T 1)k

(V(’yi sai s epsilon 10-3, 4/n < epsilon)

Bai gidi: xem trang 239

Bai 145: Viét cac ham dé quy
void ToBin( int n ) = xuat dang nhi phan cua n (n nguyén duong).
void ToHex( int n ) = xuat dang thap luc phan cta n (n nguyén duong).

Nhap x: 123
Bin: 1111011
Hex: 7B

Bai gidi: xem trang 240

Bal 146: Nhap vao sd nguyén n (@ < n < 9). Xuit tam giac Pascal chiéu cao n.

Tam giac Pascal®® dugc x4c dinh nhu sau:

f
\v
(@)
[ele)

cd ¢l.cn

14 wilhelm Ackermann (1896 - 1962)
15 Blaise Pascal (1623 - 1662)
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Trong do ck = m 0 <k <n 12 t6 hop n chép k (trong trudng hop nay

goi 1a cac hé sb cua nhi thirc Newton®).
ck con dugc xac dinh bang cong thire truy hoi:

1 k=0
k=4 1 k=n
Cﬁ_ﬁCﬁj O<k<n
@ Nhap n (n < 9): 4 .J
1
1 1
1 2 1

1 4 6 4 1

Bai gidi: xem trang 241

Bai 147: Viét ham sip xép tdng mot mang theo kiéu chon (SelectionSort) voi giai
thuat d¢ quy: void SelectSort( int a[], int n ) (nla sO phan tr).

Mang goc : 3546712
Mang tang: 1 2 345 6 7

Bai gidi: xem trang 242

Bai 148: Viét ham sip xép gidm mot mang theo kiéu n(;)i’bot (BubbleSort) vdi giai
thudt d¢ quy: void BubbleSort( int a[], int n ) (nla sO phan t).

Mang goc : 3546712
Mang giam: 7 6 54 3 2 1

Bai gidi: xem trang 243

Béi 149: Dung giai thuat dé quy, viét ham tim kiém nhi phén trén mang da dugc sap
xep int BSearch( int a[], int x, int left, int rlght )
(1eft la bién trdi, right la bién phai ciia mang, x 1a sO can tim trong mang).

234567
Nhap x: 5
a[3]

Bai gidi: xem trang 244

Bai 150: Dung giai thuat dé quy, viét ham int oddsum( int a[], int n ) trd vé
tong cac phan tu c6 tri 1é trong mang.

234567
Tong cac phan tu le: 15

Bai gidi: xem trang 247

16 Isaac Newton (1643 - 1727)
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Bai 151: Dung giai thuat d¢ quy, viét ham int MaxArr( int a[], int n ) tra vé vi
tri cua phan tr ¢o tri 16n nhit trong mot mang khong rong.

-2 3 -4 -56 -8
Max = a[4] =

=]
(<%
-
o
~g
j--N
—

i: xem trang 248

Bai 152: Dung giai thuit dé quy, viét ham int isSym( int a[], int left, int
right ) kiém tra xem mdt mang c6 d6i xirng hay khong (1eft la bién tréi, right la
bién phadi, trad vé 1 néu mang do6i xtrng).

7 -2343-27
Mang doi xung

Bai gidi: xem trang 248

Bal 153: Dung giai thuat d¢ quy, viét ham float NegAverage( int a[], int n ) tra
vé tri trung binh c4c phan tir &m cia mot mang chira cac s6 nguyén.

-2 3 -4 -56 -8
Trung binh cong cac phan tu am: -4.75

Bai gidi: xem trang 249

Bal 154: Dung giai thuat d¢ quy, viét chuong trinh FACTORIAL.C, tinh giai thira cac
s6 nguyén duong. Céac sé nguyén dwong dugc nhap vao tir tham sé dong lénh.

FACTORIAL 9 3A 12 J
9! = 362880

3A: so khong hop le
12! = 479001600

Bai gidi: xem trang 250

Bai 155: Viét ham dé quy F(n) tinh s6 Fibonacci thir n (n nguyén, @ < n < 4e, nhip
tr ban phim) theo cong thirc truy hoi:

1 n=12
F,=
{Fn1 +Fho n>2
Kiém tra lai bang cong thic dang déng (ctia A. de Moivre) dung tinh sé Fibonacci
n n

LoV véi cp:ﬂ,\uﬂ—cp (v goi 1a golden ratio).

75 2

thir n nhu sau: F, =

Nhap n (0<n<4e): 24
De quy : Fi(24) = 46368
Cong thuc dong Fi(24) = 46368

Bai gidi: xem trang 251

Bai 156: Viét ham dé quy tinh phén s6 lién tuc sau:
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=

Bai gidi:

Bai 157:

F = 1.31304

xem trang 252

Viét giai thuat dé quy, tinh dinh thirc clia mot ma tran vudng béc n (nhép

tur ban phim), tri cac phan tir ciia ma tran 1y ngau nhién trong doan [-10, 1e].

Cong thire truy hoi dung tinh dinh thirc ma tran A vudng bac n:
a1 n=71

de J[(A\) ={g Tt i

Z(—Dﬂa“det(ﬁqj) n>1

=1
Vi (As3) 12 ma tran con vudng bac n-1, tao tir ma tran A bo di cac phan tir
trén dong 1, cot j (dong va cdt cua phan tir a14)

Bai gidi:

Nhap bac ma tran: 4 J
10 -2 3 9
7 6 2 -10
9 10 4 -5
3 -4 -3 -2
Det(A) = 2448

xem trang 253

Bai 158: Dung giai thuét d¢ quy, Vlet chuong trinh Gcp (Greatest Common Divisor),
tinh udc s6 chung 16n nhat cua 2 sO nguyén thép vao tur ban phim. Chuong trinh phai
XU ly cac trudng hop nhap sé e hodc s6 am.

Bai giai:

Thuét toan Euclid' v6i cong thirc truy hoi:

b a=0
lb =
gadab) JLgccﬂbmoda,a) a>0

Nhap hai so: @ 0 J

GCD (@, @): khong xac dinh
Nhap hai so: @ 3 J

GCD (9,3) = 3

Nhap hai so: -18 27
GCD(-18, 27) =

xem trang 255

17 Euclid of Alexandria (325 BC - 265 BC)
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Bai 159: Mot palindrome 1a mot tir hay mét cau, doc xudi nguoc déu gidng nhu
nhau. Vi€t chuong trinh, voi giai thuat dé quy, doc tirng dong tir ban phim vao va
bao cho biét do co6 phai la palindrome khong. Vi moi dong, bo qua cac ky tu khong
phai alphabet va khong quan tam dén chit hoa, chir thuong.

0 give me a home
-> khong phai palinedrom

Madam, I'm Adam!
-> Palindrome
o

Bai giai: xem trang 255

Bai 160: Viét ham dé quy in ra tat ca n! cic hoan vi ctia chudi n ky ty dau bang
alphabet. Ap dung tim tat ca cac hodn vi cua chuoi ABC (n = 3).

Nhap n: 3 .
ABC ACB BAC BCA CBA CAB

Bai gidi: xem trang 257

Bai 161: Viét cac ham dé quy tinh sin(x) VA cos(x) theo cip dong nhat thirc:
sin3x = (4co¢ x—T)sinx

{cos3x = (1-4sin? X)c O

va cap dong nhat thirc xap xi cho cac gia tri rat nho cua x:
sinx = x-x3/6

{c osx~1-x?/2

Vi d6 chinh x4c 5.10*. Kiém tra v6i cac ham tuong ing cta math.h.

Doi chung tinh bang math.h trong ()
sin(-2.1) = -0.8632093666 ( -0.8632093666 )

cos(-2.1) = -0.5048461046 ( -0.5048461046 )

Bai gidi: xem trang 258

Bai 162: In céc 1an di chuyén dia trong bai toan thap Hanoi véi 4 dia.
Bai toan thap Hanoi (Towers of Hanoi): c6 3 coc A, B, C; khoi dau coc A
7 | ¢6 n dia xép sao cho dia 16n hon ludn nam bén dudi, 2 coc kia tréng.
Hay chuyén tat ca dia tur coc A sang coc C, dugc dung coc phu B. trong
qué trinh chuyén dia phai dam bao dia 16n hon ludn nam bén dudi.
Minh hoa voi 2 dia:

Xem thém vé bai nay trong nhiéu sach vé 1ap trinh.

Disk 1: [1] -> [2]
Disk 2: [1] -> [3]
Disk 1: [2] -> [3]

Disk 3: [1] -> [2]
Disk 1: [3] -> [1]
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Bai giai: xem trang 259

Bai 163: C6 thé tinh x" chi can khoang log,n phép nhan dira vio nhan xét:

1 n=0
"= (x)x*)n=2k keN
X(x)(x¥) n=2k+1

Hay tinh x" véi x 1a sO thuc, n 14 s6 nguyén, nhap tir ban phim. Kiém tra ddi chimg
bang ham pow() cua math.h.

Bai giai: xem trang 260

STRUCTURE - UNION - BIT FIELD )
Bai 164: Viét chuong trinh cai dat cau truc ctia mot sé6 phirc va cac ham thyuc hién
cac phép toan trén no.

-

Bai gidi: xem trang 261
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Bai 165: Viét chuong trinh cai dat cAu trac cua mot phan s6 va cac ham thuc hién

cac phép toan so hoc trén no.

Nhap tu so va mau so: 1 -2
Nhap tu so va mau so: -3 4
-5/4

a+b-=

a-b-=1/4
a *b=3/8
a/b=2/3

Bai giai: xem trang 262

Bai 166: Viét chuong trinh cai dat cau trac luu thong tin ciia duong tron, bao gom
toa do tdm va ban kinh ctia duong tron. Nhap dit liéu cia hai duong tron, xac dinh
vi tri twong ddi gitra chiing.

Véi mbi cap dudng tron, xét 3 trudng hop:

N - Tam dudng tron nay nam ngoai duong tron Kia.

- Hai tdm trang nhau.

- Tam dudng tron nay nam trén hodc trong duong tron kia (trir tim).

Dua vao khoang cach gitra hai tAm véi ban kinh ctia mdi duong tron dé xac
dinh vi tri tuong dbi giira ching.

| | Nhap xc, yc va R cua C1: 2.23 1.12 1.67
Nhap xc, yc va R cua C2: 1.32 2.41 3.25 .

Trong nhau

Bai gidi: xem trang 264

Bai 167: Viét chuong trinh cai dit cau trac mot don thirc (mét tham sb), va dung
mang cac cau tric nay dé luu mot da thire. Nhap vao hai da thire, thuc hién phép toan
nhan hai da thiric nay; sau d6 tinh tri cia da thirc két qua voéi tri cia tham s6 nhép vao

tir ban phim.
D Tich cua 2 da thirc 1 tham sb x, £(x) bac m va g(x) bac n Ia:
L 0.9 = CrnanX ™ + Cran XM 4 o+ cg

Trong d6 c, bang tong céc tich ajb;Mai+j=k(k=2071,...,m+n)

Tinh tri da thirc tong quat bac n: P(x) =a,x" +a, x" +...+a;x +a, phai
N thyc hién n(n+1)/2 phép nhan (x tinh k-1 phép nhén). Néu tinh tri cta da
thirc bang phuong phap Horner sau day, chi can thyc hién n phép nhéan:
P(x) = ((...((@pX +8n_1)X +8n_2)X +... + 89 )X +a1)X +aq

| | Nhap bac da thuc: 3 4
Nhap 4 he so: 5 -4 7 -2
Nhap bac da thuc: 2 4

Nhap 3 he so: 3 -2 7

pl(x) = 5x"3-4x"2+7x-2

p2(x) = 3x7"2-2x+7

Da thuc ket qua:

p(x) = 15x"5-22x"4+64x"3-48x"2+53x-14
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Nhap x: 1.2
p(1.2) = 82.7776

Bai gidi: xem trang 266

Bai 168: Viét chuong trinh cai dit mot mang cac cu trac luu trit thong tin sach trong
thu vién, bao gém: tua sach, ISBN, tén tac gia, tén nha xuét ban, ngdy thang ndm
nhap sach (12 ngay viét phiéu). Sau d6, nhap vao mot chudi ISBN, tim va in ra thong
tin sach tuong tmg néu co.

Dlng struct tm cua time.h dé luu trir ngdy cap nhat phiéu.

| | Nhap thong tin sach:
Tua > The C Programming Language

ISBN > 0-131-10370-9 J
Tac gia > Kernighan, Brian W. & Ritchie, Dennis M.
NXB > Prentice Hall .
Tiep ( y/n )? y o
Nhap thong tin sach:
Tua > Applications Programming in ANSI C .
ISBN > 0-023-61141-3
Tac gia > Johnsonbaugh, R. & Kalin M. J
NXB > MacMillan Pub. Co.
Tiep ( y/n )? n J
ISBN ? 0-023-61141-3 .
Ket qua tim:
Applications Programming in ANSI C
Johnsonbaugh, R. & Kalin M.
MacMillan Pub. Co.
[update: 15-04-2006]

Bai gidi: xem trang 268

Bai 169: Viét chuong trinh cai dit mot cu trac luu thong tin cham cong ngay (time
card) ciia mdt t6 6 cong nhan, bao gdm: ma s6 cong nhan, gid vao 1am va gio nghi.
Mot dot vao lam khong dugc lam vuot qua 2 ca lién tiép. In bang thanh toan cong
ngdy cua td cong nhan do. Biét:

Ca dém 01 gio - 06 gio, 18 gio - 24 gio 15000d/gio

Ca ngay 06 gio - 18 gio 10000d/gio

Nhap ID cong nhan 1: 78-125 .
Vao (gio phut): 1 45 .

Ra (gio phut) : 5 30 .

Nhap ID cong nhan 6: 89-273 .

Vao (gio phut): 21 25 .

Ra (gio phut) : 3 40 .
78-125 01:45 05:30 56250
45-224 03:10 09:50 80833
52-436 ©06:20 ©01:30 Nhap sail!
82-729 14:40 20:30 70833
67-451 18:45 23:10 70000

Bai gidi: xem trang 270
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Bai 170: Viét chuwong trinh dit mot cdu triic luu 52 14 bai cua bo bai tiy, bao gdm
nudc (face: ach, hai, ba, ..., muoi, boi, dam, gia) va chat (suit: co, ro6, chudn, bich).
Thyc hién viéc chia bai ngau nhién cho 4 nguoi choi.

7\ | Hay tron bai (shuffle) ngdu nhién, truée khi chia theo thir .

N
Chin Ro Bon Co Bay Bich Dam Ro
Sau Co Bay Ro Nam Ro Ba Ro
Gia Chuon Boi Ro Nam Chuon Chin Bich
Bon Chuon Sau Ro Ach Ro Sau Bich

Bai gidi: xem trang 271

Bai 171: Viét chuong trinh nhip vao mét ky tw. Khong ding cc toan tir thao tac
trén bit (bitwise operators) cling nhu khong thuc hién phép chia cho 2, hdy in dang
hién thi nhi phan cua ky tu nay.

DUNg union két hop voi bit field.
N
= Nhap 1 ky tu: Z
— 1011010

Bai giai: xem trang 273

TAP TIN

Bai 172: Viét chuong trinh FILESIZE.c ding xac dinh kich thudc ctia mot s tap tin.
Tén cac tap tin can duoc xac dinh kich thude duoc nhap nhu la tham ) dong Iénh
cua FILESIZE.

= FILESIZE readme.txt list.dat
i readme.txt [2148 byte(s)]
— list.dat [1246 byte(s)]

Bai gidi: xem trang 274

Bai 173: Viét chuong trinh ghi 5 s6 nguyén ngiu nhién vio tap tin INTERGER.DAT, 5
s0 thuc ngau nhién vao tap tin REAL.DAT. Sau d6 doc cac sO nay tur tap tin va xuat ra
man hinh.

Ghi xong file...
28764 13997 19450 7297 24082
0.14554 ©0.13376 ©0.82284 0.35276 0.79724

Doc xong file...

Bai gidi: xem trang 275
Bai 174: Tap tin van ban PERSON.DAT luu thong tin ca nhan thanh cac dong c6 dinh

dang nhu sau (chd thich trong () 14 yéu cau cua trudng):
code(unsigned int): firstname lastname(32),address(32):birthday(mm/dd/yy)
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Viét chuong trinh doc tap tin PERSON.DAT, liy va hién thi thong tin luu trir tmg véi
ting ca nhan.

Noi dung tap tin PERSON.DAT
1654:Jackie Chan,Hong Kong:7/22/54
44;4:Tony Jaa,Thailand:5/12/76
Két qua
Jackie Chan [code: 1654]
Address : [Hong Kong]
Birthday: [7/22/54]
Tony Jaa [code: 4424]
Address : [Thailand]
Birthday: [5/12/76]

Bai giai: xem trang 276

Bai 175: Viét chuong trinh UPPER. ¢ khi chay s& chuyén ddi tat ca ky tu thuong cua
mot tap tin (nhap tén tap tin tr dong 1€nh) thanh ky ty hoa chira vao mot tap tin khac
(nhap tén tép tin tir dong Iénh).

UPPER lower.txt upper.txt 4
Chuyen thanh chu hoa xong...

al giai: Xxem trang 278

Bai 176: Viét chuong trinh CIPHER.C c6 hai chirc ning: ma hoa noi dung mot tép tin
va giai ma ndi dung tép tin dugc ma hoa. Luat ma hoa: ky tu nao c6 ma ASCII nhé
hon 128 thi chuyén ma thanh: ma ky tu d6 + 128; ky tw nao c6 ma ASCII 16n hon
128 thi chuyén ma thanh: ma ky tu d6 - 128.

Ma hoa:

CIPHER origin.txt encode.txt
Xu ly xong...

Giai ma:

CIPHER encode.txt origin.txt J
Xu ly xong...

Bai gidi: xem trang 279

Bai 177: Viét chuong trinh TESTFILE.C sir dung theo cli phap sau:

TESTFILE num filename : (number) tao tap tin filename chtra num ky tu ngau
nhién viét hoa.

TESTFILE -v filename . (view) in ndi dung tap tin filename ra man hinh.
TESTFILE -r filename . (reverse) in nguoc ndi dung tap tin filename ra man
hinh.

TESTFILE 10 test.txt o
File da duoc tao...
TESTFILE -v test.txt A
FLPCQPZDLDO
Cuoi file...
TESTFILE -r test.txt o
OLDZPQCPLF

Dau file...

Bai gidi: xem trang 280
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Bai 178: Viét chuong trinh LINES.C hién thi ndi dung clia tap tin ngudn véi timg
dong dugc danh sb tai diu dong. Cu phap st dung:

LINES < SOURCE.C : hién thi tap tin SOURCE.C c6 danh so dong.

LINES < SOURCE.C > NSOURCE.C: tAp tin mdi NSOURCE.C s& c6 danh sd dong.

| LINES < SOURCE.C
0: #include <stdio.h>
1:

2: int main ()

3: {
17: return 0;
18: }

Bai giai: xem trang 282

Bai 179: Viét chuong trinh thyc hién céc tac vy sau:
- Tao tép tin chira cac mau tin theo cau trac sau:
struct STUDENT {

int code; /*¥ ma s6 */
char name [20]; /* tén */
double avgmark; /* diém trung binh */

}s

- Nhép thong tin mt s sinh vién, thém vao tap tin (gia st nhap trudng code khdng
trung, khong can kiém tra).

- In tat ca cac mau t1n luu trong tap tin.

- Nhép code, tim mau tin trong tap tin theo code; néu tim duoc, cho phép cap nhat lai
truong avgmark ctia mau tin do.

- Dung mot menu don gian dé hién thi cac tac vu.

—= Ten file? STUDENT.DAT .|
>_
= MENU (File 'STUDENT.DAT')

[1]. Them

[2]. Doc

[3]. Sua

[4]. Thoat

Chon tac vu: 1 .
GHI FILE

Nhap mot mau tin (y/n)? y
Ma so > 7366 J

Ten > Steve Blenheim
Diem TB > 7.84

Nhap mot mau tin (y/n)? y
Ma so > 8376

Ten > James Ikeda J
Diem TB > 8.21

Nhap mot mau tin (y/n)? n J
Da ghi file...

MENU (File 'STUDENT.DAT')

[1]. Them
[2]. Doc
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[3]. Sua

[4]. Thoat

Chon tac vu: 2 J
DOC FILE

1 7366 Steve Blenheim 7.84
2 8376 James Ikeda 8.21
Tong cong: 2 record(s)

MENU (File 'STUDENT.DAT')

[1]. Them

[2]. Doc

[3]. Sua

[4]. Thoat

Chon tac vu: 3
SUA

Ma so > 8376

James Ikeda
Diem moi > 7.94 J
Da cap nhat...

MENU (File 'STUDENT.DAT')

[1]. Them

[2]. Doc

[3]. Sua

[4]. Thoat

Chon tac vu: 4 J
Bye...

Bai gidi: xem trang 283

Bai 180: Viét chuong trinh doc mdt tap tin vin ban. Sau d6 trinh bay nhiing thong

ké sau: s0 dong, sO tur, tan so xuat hién clia cac tu trong tap tin do.

Noi dung tap tin HANOI.TXT

Ta con em, cay bang mo coi mua Dong...

Goc pho mo coi mua Dong, manh trang mo coi mua Dong
Mug Dong nam ay...

Ket qua:

Nhap ten file: HANOI.TXT

File HANOI.TXT co 3 dong, 25 tu, voi tan so cac tu:

ta: 1 con: 1 em: 1 cay: 1
bang: 1 mo: 3 coi: 3 mua: 4
dong: 4 goc: 1 pho: 1 manh: 1

trang: 1 nam: 1 ay: 1

Bai gidi: xem trang 286

Bai 181: Viét chuong trinh nhén vao chudi s, sau d6 doc mot tap tin vin ban. In s6
thir tu cac dong c6 chira chudi s; voi moi dong dé in cac vi tri ¢6 xuat hién chuoi s.

=

Noi dung tap tin TONGBIET.TXT

Dua nguoi, ta khong dua sang song,
Sao lai thay song o trong long?

Bong chieu khong tham, khong vang vot
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Sao day hoang hon trong mat trong?
Keét qua:

Nhap ten file: THO.TXT

Nhap chuoi tim: khong .

Dong 0: 14

Dong 2: 11 23

Bai gidi: xem trang 287

Bai 182: Viét chuong trinh tao mét tap tin nhi phan chira cac mau tin, mdi mau tin
bao gom tén, so dién thoai, dia chi clia mot nguoi. Sau d6 doc tép tin nhi phan nay
va tao mot tap tin van ban chira két qua doc dugc, trinh bay & dang bang.

Tao file nhi
Nhap mot mau

Ten >
Dien thoai >
Dia chi >
Nhap mot mau
Ten >
Dien thoai >
Dia chi >

Nhap mot mau
Tao file van

phan PERSON.DAT...

tin (y/n)? y J

Popeye Sailor
(156)454-3325 .

94 Comics Str., Anywhere
tin (y/n)? y J

James Bond .J
(846)233-2837

07 Movies Str., Cinema J
tin (y/n)? n dJ

ban PERSON.TXT...

Hien thi file van ban PERSON.TXT...

Popeye Sailor

James Bond

(156)454-3325 94 Comics Str., Anywhere
(846)233-2837 ©7 Movies Str., Cinema

Bai gidi: xem trang 288

Bai 183: Viét mot ham dung giai thuat dé quy doc cac dong van ban (khong qua 255
ky tu) tr mot tap tin. Sau d6 ghi cac dong van ban nay theo mot thir ty ddo nguoc
vao mot tap tin khac.

= REVERSE test.txt reverse.txt A
>_ Dao nguoc de quy xong...

Bai gidi: xem trang 290

Bai 184: Tép tin EMP.DAT chira cac hd so nhén vién, mdi hd so 1a mot cau trac bao
gdm tén, ngay sinh (1a mot ciu trac bao gdm ngay, thang, nim sinh), luong. Vlet
chuong trinh nhap, sap xep cac mau tin trong tap tin trén theo thi tu ting cua tudi,
xudt danh sach da sap xép. Thao tac trén tap tin, khong dung mang tam.

Nhap (ten, ngay, thang, nam sinh, luong):
1 > Dong 30 4 1982 350000 .

2 > Tay 26 3 1980 150000 .|

3 > Nam 1 9 1982 400000 .|

Nhap du lieu xong ...

Xuat danh sach sap xep:

E Nhap so nhan vien: 3 .

Nam 1/9/1982 400000
Dong 30/4/1982 350000
Tay 26/3/1980 150000

Bai gidi: xem trang 291
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Bai 185: Mdi ma tran kich thudc m x n duoc luu trong mot tap tin van ban theo quy
wéc sau: dong dau chira tri m (sb dong) va tri n (s6 cot); m dong tiép theo, mdi dong
lru n phan tir trén cac dong tuong (mg clia ma tran, cach nhau béi du space.

Viét chuong trinh nhén cac tham sb dong 1énh 14 tén céac tap tin van ban, thuc hién
cong viéc sau:

- Néu ¢6 hai tham s6 dong 1énh: tao hai ma tran (kich thudc nhap tir ban phim), ¢6
céc phan tir 1a cac s thuc ngiu nhién va luu vao hai tap tin vin ban ¢ tén tuong ting
v6i cac tham sé dong 1énh.

- Néu c6 ba tham sé dong 1énh: nhan hai ma tran chira trong cc tap tin vin ban ¢
tén 1a tham sb dong 1&énh thu nhat va tht hai, sau d6 luu ma tran két qua vao tap tin
van ban c6 tén 1a tham s6 dong 1énh thtr ba. Néu phép nhan ma tran khong thyc hién
dugc, khong tao tap tin két qua.

MULMATRIX MATRIX1.TXT MATRIX2.TXT
Nhap m, n: 3 4 J

Tao xong file chua ma tran...

Nhap m, n: 4 5 J

Tao xong file chua ma tran...

MULMATRIX MATRIX1.TXT MATRIX2.TXT MATRIX3.TXT
Tao xong file chua ma tran...

Bai gidi: xem trang 293

Bai 186: Thong tin mdt quyén sach trong thu vién dugc luu trong tap tin van ban
BOOKS. TXT thanh mot khdi nhu sau:

C How to Program

Deitel, H.M. & Deitel, P.J.

Prentice Hall, 2001

ISBN 0-13-089572-5
*

Céc khdi thong tin luu lién tuc nhau va cach nhau béi dong c6 ddu * (cac dong khac
trong khdi khong duoc co dau * dau dong)
Pé tim kiém nhanh, ngudi ta tao mot tap tin nhi phan INDEX. IDX luu cac miu tin gdm
tén sach va vi tri ctia khdi thong tin vé tén sach d6 trong tp tin BOOKS . TXT.
Viét chuong trinh Look sir dung theo ct phép sau:
LOOK -i BOOKS.TXT INDEX.IDX : Tao tdp tin INDEX.IDX.
LOOK -v BOOKS.TXT INDEX.IDX : Hoi tén sach, tim trong BOOKS.TXT
nhanh nhd INDEX. IDX, in thdng tin.

LOOK -i BOOKS.TXT INDEX.IDX .
Tao xong file index...
LOOK -v BOOKS.TXT INDEX.IDX J

Nhan Ctrl+Z de dung

Ten sach? C How to Program .
C How to Program
Deitel, H.M & Deitel, P.J.
Prentice Hall, 2001
ISBN ©-13-089572-5

Ten sach? ~Z J

Bai gidi: xem trang 295

54


http://www.codeschool.vn/

© Dugng Thién T& www.codeschool.vn

Bai 187: Viét chuong trinh hién thi ndi dung mot tap tin vin ban trén thiét bi xuét
chuén (gia sir 1a man hinh vin ban 80 x 25); mdi lan hién thi day cac dong clia man
hinh, sau d6 dimg lai cho nhin phim Enter d¢ hién thi tiép.

Bai giai: xem trang 297

Bai 188: Cho hai tap tin van ban chita cac s6 nguyén dugc sap xép theo thir tu tang
dan. Viét mot chuong trinh dé tron (merge) hai tap tin nay vao mot tap tin s6 nguyén
th ba ciing duoc sap theo thir tu ting dan (khéng ding mang phu). Tén ciia ca ba
tap tin dugc nhap vao nhu cac tham s6 dong 1énh.

= Noi dung tap tin NUMBER1.TXT: 1 5 9 13 17 19
s Noi dung tap tin NUMBER2.TXT: 2 6 10 14 18 22

o SORT NUMBER1.TXT NUMBER2.TXT NUMBER.TXT J
Tron ket thuc..

Noi dung tip tin NUMBER.TXT: 1 2 5 6 9 10 13 14 17 18 19 22

Bai gidi: xem trang 298

Bai 189: Viét chuong trinh chia (split) mot tip tin thanh nhiéu tap tin nho c6 kich
thudc tdi da n. Cac tap tin nho ndy clng tén voi tap tin ban dau, voi phan mo rong
duge danh sd.
Chuong trinh nhén hai tham s6 dong Iénh: tén tap tin can chia va kich thudc toi da n
(tlnh bang Kb)

Kiém tra két qua bang cach ndi cac tap tin lai (1énh copy /B) hodc viét
N chuong trinh két hop (combine) cic tap tin con di chia ¢ trén thanh mot
tap tin duy nhat.

SPLIT bigfile.dat 20 .

File bigfile.000 [20480 byte(s)]
File bigfile.001 [20480 byte(s)]
File bigfile.002 [17476 byte(s)]
Chia file ket thuc... [3 file(s)]

@ Tap tin bigfile.dat c6 kich thuc 58436 bytes

Bai gidi: xem trang 299

Bai 190: Hién thi ndi dung ctia mot tap tin dudi dang sé thap luc phan. Cach trinh
bay nay (goi 12 “hex dump”) thuong thay trong cic tién ich xem tap tin phd bién.
Xem vi du minh hoa.

= +0 +1 +2 +3 ... +C +D +E +F Contents

= 000000L0 23 69 6E 63 ... 64 69 6F 2E #include <stdio.

— 00000010 68 3E OD QA ... 20 3C 63 74 h> #include <ct
00000020 79 70 65 2E ... 69 7A 65 5F ype.h> size_
00000450 7D 20 OD OA }
1108 bytes

Bai gidi: xem trang 301
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CACVANDPEKHAC ,

Bai 191: Dung cac ham chuan cua time.h viet ham nhdp vao thang va nam (sau
1900) In lich bang tiéng Viét (khéng du) cta thang d6 chi trong 5 dong.

Nhap thang, nam (sau 1900): 7 2006 .
Thang Bay 2006
CN Hai Ba Tu Nam Sau Bay
30 31 1
2 3 4 5 6 7 8
9 10 11 12 13 14 15
16 17 18 19 20 21 22

23 24 25 26 27 28 29

Bai gidi: xem trang 302

Bai 192: Dung cac ham chuan cta time.h, viét chuong trinh hién thi tht, ngay,
thang, nam, gio hién tai, mai gio GMT, bang tiéng Viét (khong dau).

Hom nay Chu Nhat, ngay @9 thang Hai nam 2003
Bay gio la ©5:24:18 AM +007 GMT

Bai gidi: xem trang 304

Bai 193: Tao menu cho chuong trinh trong bai 178 (trang 51) bang cach ding mang
cac con tré ham (functor).

@ MENU (File 'STUDENT.DAT')
[1]. Them

[2]. Doc
[3]. Sua
[4]. Thoat
Chon tac vu:

Bai gidi: xem trang 306

Bai 194: Vlet mot ham nhan danh séch tham sb gdm: tén mot ham lugng gidc (co
mot tham sé double) ciia math.h, can dudi va cin trén cua mién can tinh trj, budc
tang khi tinh tri. In ra bang céc tri cia ham do trong mién va budc ting duge chon.

= Goi ham khi can tinh sin(x) trong doan [@, =], v&i budc tang r/8:
>_ tab_func( sin, ©.0, M_PI, M_PI/8.0 );
o Két qua:
X £(x)

0.0000 0.0000

0.3927 0.3827

0.7854 0.7071

1.1781 0.9239

1.5708 1.0000

1.9635 0.9239

2.3562 0.7071

2.7489 0.3827

3.1416 0.0000

Bai gidi: xem trang 307
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Bai 195: Viét mot ham Average( n, ... ), nhan vao n tham s6 nguyén (sau tham
s0 thir nhat 1a n), tra v€ trung binh cdng ctia n tham s nguyén do.

X =32.4 'y =24.7 z = 4.5 t = 11.8
average( 2, x, y ) : 28.550
average( 3, X, y, z ) : 20.533

average( 4, x, y, z, t ): 18.350

Bai giai: xem trang 308

Bai 196: Viét cac macro:

islower( c ) cho két qua 13 1 néu ky tu c 1a chir thuong, hoic @ néu ky tu
1a chir hoa.

toupper( c ) cho két qua 1a ky tu hoa tuong tng véi c néu c 1a chir thuong,
hodc cho két qua 1a chinh ky tu ¢ néu c 13 chit hoa.

percent( a, b ) cho két qua 13 phan trdm cua a trén b.

'c' viet hoa la 'C'
123 la 0.996355% cua 12345

Bai gidi: xem trang 309

Bai 197: Viét cac macro:

bitoff( d, n ) dat bit thit n cia d vé e.

biton( d, n ) bat bit thir n cia d Ién 1.

bitFlip( d, n ) dao bit thir n cia d.

isBit( d, n ) tra vé 1 néu bit thir n ctia d dang 1a 1 hoic tra vé e néu bit thir

n nay dang la e.
Vi d la s6 nguyén.

Tao rdi dung macro isBit( d, n ) dé tao ham tao in cac bit ciia mot sd
N nguyén.

00000000 0000V 00110000 00111001
Bat bit 8: 12601 = 00000000 00000000 00110001 00111001
Xoa bit 5: 12313 = 00000000 00000000 00110000 00011001
Dao bit 4: 12329 = 00000000 0000000 00110000 00101001

= So goc ¢ 12345
i

Bai gidi: xem trang 309

Bai 198: Viét macro hibyte( n ) VA lowbyte( n ) tra vé byte cao va byte thap cia
sO integer n.

= Platform 32-bits

= INT_MAX / 10:

— 214748364 = 00001100 11001100 11001100 11001100

High Byte: 3276 = 00000000 00000000 0PRE1100 11001100
Low Byte : 52428 = 00000000 00000000 11001100 11001100

Bai gidi: xem trang 310
Bai 199: Tap tin van ban eMp.TXT luu thong tin nhan vién thanh cac dong vadi dinh

dang sau:
ID:firstname lastname:birthday:salary
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173 ”,

Cac truong cach nhau boi dau ; firstname VA lastname cach nhau boi ddu space;
cubi dong ¢ ky tir newline.

Viét chuong trinh doc tap tin EMP. TXT, hién thi thong tin cac nhan vién vdi firstname
sap x€p theo thur ty alphabet, néu firstname gidng nhau, sip xép theo lastname. Thao

tac sdp xép phai str dung ham chuén gsort() clia stdlib.h.

Noi dung

4424 :Tom Jones:5/12/66:54335

2638:Jackie Lee:9/23/44:42500
1683:Billy Black:9/23/44:336500
1654:Jackie Chan:7/22/54:65000
5346:Mary Adams:11/4/63:28765
Sap xep...
1683:Billy Black:9/23/44:336500
1654:Jackie Chan:7/22/54:65000
2638:Jackie Lee:9/23/44:42500
5346:Mary Adams:11/4/63:28765
4424 :Tom Jones:5/12/66:54335

Bai gidi: xem trang 311

Bai 200: Tap tin van ban PERSON. TXT luu thong tin ca nhan thanh cac dong vdi dinh
dang sau:

ID:firstname lastname: (area_code) phone_number
Céc truong cach nhau boi dau “:”, cdc cip firstname VA lastname, area_code (Dao
quanh boi cdp ngoac don) va phone_number, déu cach nhau boi dau space, cubi dong
€6 ky tu newline.
Viét chuong trinh doc tap tin PERSON. TXT, nhdp vao firstname ciia mot ngudi (gia sir
C4C firstname déu khac nhau), tim va hién thi mi viing cia nguoi d6. Thao tac tim
kiém phai sir dung ham chuan bsearch() clia stdlib.h.

= Noi dung...

= 4424:Mike Harrington:(510) 5481278
— 2638:Christian Dobbins: (408) 5382358
5346:Jody Savage:(311) 5481278

Nhap firstname: Christian
Ma vung cua Christian: 408

Bai gidi: xem trang 314

CAU TRUC DU LIEU

Céc bai tap cdu trac dir lidu (data structure) duge dwa vao tap sach nay dugc xem
nhu 1a cac bai tdp dung rén luyén: thao tac trén con tro, truyen tham s6 bang con tro
(hiéu qua tuong duong voi truyén tham sé bang tham chiéu trong C++), giai thuat
dé quy...

Vi 1y do trén, phan nay chi giéi han trong pham vi cac bai tap v6i danh sach lién két
don va cdy tim kiém nhi phan (BST).

Theo quan diém riéng cua ching t6i, bai tap cau tric di liéu dugc thuc hién bang
C++ hoic Java véi su hd trg cia OOP s& dé dang va thuan loi hon. Tuy nhién viéc
viét lai cac bai tap trong phan nay bang C++ hodc Java khong kho.

Phén 16n céc bai tdp trong phan danh sach lién két don déu dung thong tin luu tai
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mdi node (trir cac lién két) 1a mot sd nguyeén.

struct NODE {
int data;
struct NODE* next;
s
typedef struct NODE* NODEPTR;

Théng tin Iuu trit phic tap hon chi anh hudng dén viée truy xuat, khong anh huong
den giai thuat. Vi du:

struct STUDENT {
char name[30];
int age;
}s
typedef struct STUDENT* SLINK;

struct NODE {
SLINK data;
struct NODE* next;
s
typedef struct NODE* NODEPTR;

Nén t6 chirc va quan 1y théng tin luu trit nhu trén dé thuin tién cho viéc hoan chuyén
dir liéu khi can.
Phan 16n cac bai tap trong phan BST déu dung cau tric dit liéu chung nhu sau:

struct NODE {

int data;

struct NODE *1left, *right;
s
typedef struct NODE* NODEPTR;

tong quat dé dé kiém tra két qua xuét cia cac bai tip

trong phan nay, dit liéu nhap: 9 3 16 2 5 14 18 4 8

Vi cac bai giai dai va cc') nhiéu tac vu “thu tuc” lap di o @
13p lai nén chi c6 mot s6 bai giai day du, cac bai giai

con lai chi tap trung giai quyét yéu cau. Bai giai day o e @ @
du xin tham khéo trong source code ctia sach.

Bai 201: Xét cac truong hgp chén mot node méi vao ° o
mot danh sach lién két don chira cac tri nguyén.

Chuing t61 cling dung mdt cdy co6 cau truc tuong doi o

= Nhap © de dung: 3 2 10 J
o List goc: [1][2][3]
= Chen 5 cuoi: [1][2][3][5]
Chen 4 sau node [3]: [1][2][3]1[4][5]

Bai gidi: xem trang 325

Bai 202: Cho mét danh sach lién két don chira cac tri nguyén. Ding giai thuat dé
quy, chén mot node chira tri @ sau moi node chtra tri chan trong danh sach li€n keét.

Nhap © de dung: 1 2 4 3 56 0 J

List goc: [1][2][4][3][5][6]
Chen @ sau tri chan: [1][2][@][4][e][3][5][6][@]

Bai gidi: xem trang 329
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Bai 203:
cac node

Chén mét node méi vao mot danh sach lién két don, sao cho trj luu trong
cua danh sach luén theo thir tu tang. Khong dung dé quy.

=
>_

Nhap © de dung: 3 251 0 .
List goc: [1][2][3][5]

Nhap tri moi: 4 A

List moi: [1][2]1[3]1[4][5]

Bai gidi:

Bai 204:

xem trang 330

X6a mot node trong mot danh sach lién két don chira cac tri nguyén. Xét

cac trudng hop phd bién.

=
>_

Nhap @ de dung: 1 2 3 4 0 J
List goc: [1][2][3][4]

Nhap tri can xoa: 3

List moi: [1][2][4]

Bai gidi:

Bai 205:

xem trang 331

Cho mét danh sach lién két don chira cac tri nguyén. Viét ham thyc hién

x6a 1an luot tit ca cac node tir cudi danh sach ngugc tro 1én dau.

Nhap @ de dung: 1 2 3 0 .
List goc: [1][2][3]

Xoa node [3]

Xoa node [2]

Xoa node [1]

Bai gidi:

Bai 206:

xem trang 333

Cho mét danh sach lién két don chira cac tri nguyén. Viét ham thyc hién

x0a tat ca cac node c6 tri chi dinh nhap tir ban phim.

Nhap @ de dung: 1 21131411606 J
List goc: [1][2][1][1][3][1][4][1][1]
Nhap tri can xoa: 1

List moi: [2][3][4]

Bai giai:

Bai 207:

xem trang 333

Cho mot danh sach lién két don chira cac tri nguyén, stra cac lién ket ctia

danh sach nay dé c6 dugc hai danh sach danh sach lién két mGi: mot danh sach chia
cac tri 1é cua danh sach da cho, mot danh sach chira tri chan ctia danh séch da cho.

Nhap © de dung: 1 2 34567 80 .
List goc : [1][2][3][4][5][6][7][8]
List chan: [8][6][4][2]
List 1e : [7][5][3]1[1]

Bai giai:

Bai 208:

xem trang 335

Cho mét danh sach lién két don chira cac tri nguyén. Doi m phan tir cudi

cua danh sach lién ket 1én dau, m 14 s0 nguyén duong cho trudc.

Nhap © de dung: 1 2 3 45 0
List goc: [1][2]1[3][4][5]
Nhap m: 2

List moi: [4][5]1[1]1[2][3]
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Bai gidi: xem trang 337

Bz‘i‘i 209: Cho mot danh sach lién két don chura cac tri nguyén (khong chia nhiéu
pbﬁn twr). In cac phan tu cua danh sach theorthl'r tu nguoc lai V()@ thir ty luu trir ké tr
dau danh sach. Tim phan tir chira tri 16n nhat trong danh sach bang d¢ quy.

Nhap @ de dung: 1 352 4 0 J
List dao: [4][2]1[5]1[3]1[1]
Tri max: 5

Bai gidi: xem trang 338

Bai 210: Pao nguoc cac lién két ciia mot danh sach lién két don chira cac tri nguyén.

= Nhap © de dung: 1 2 3450 J
5= List goc: [1][2]1[31[4]1[5]
_ List dao: [5][4][3]1[2]1[1]

Bai gidi: xem trang 339

Bai 211: Cho danh sach lién két don chira cac tri nguyén. Tach danh sach nay thanh
cac danh sach lién két don con, moi danh sach lién két don con chita mot “run” tang.
Dung mot danh sach lién két don riéng quan 1y cac danh sach “run” noi trén.

Nhap © de dung: 1 2 32345460 J
List 'run':
r-+-[4][6][n]

|-[2][3]1[4][5]
—-[2112][3][n]

Bai gidi: xem trang 340

Bai 212: Cho danh sach lién két don quan 1y cac “run” nhu bai 211 (trang 61). Tron
cac “run” do danh sach nay quan ly thanh mét “run” tdng duy nhat.

Nhap © de dung: 1 2 32345460 J
List ‘run':
r-+-[4][6][n]

|-[21[31[4]1[5][n]
“-[1][2][3][n]
‘run’ tang duy nhat:
r-+-[n]
|-[n]
—-[a]r2]r2]03]03]04104]05][6][n]

Bai gidi: xem trang 344

Bai 213: Tim phan tur chura tri xudt hién nhiéu 1an nhit (tAn suat cao nhét) trong mot
danh sach lién két don khac rdng chira cAc tri nguyén, gia sir tan suat clia cac tri trong
danh sach lién két déu khac nhau.

= Nhap © de dung: 1 2 334322420 J

>= List goc: [1][2][3][3][4][3][2][2][4][1]
— Phan tu xuat hien nhieu nhat: [2](4)

Bai gidi: xem trang 344

Bai 214: Cho mdt danh sach lién két don chira cac tri nguyén. Thay ddi cac lién két
cua danh sach sao cho: cac node chira tri chan nam dau danh sach, cac node chira tri
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1¢ ndm cudi danh sach, thir tw xuét hién cac node giéng v6i danh sach ban dau.

Nhap © de dung: 38 41576 260
List goc: [3][8][4][1][5][7][6][2]
List moi: [8][4][6][2][3][1][5][7]

| ,‘”'I

Bai gidi: xem trang 345

Bai 215: Cho mot danh sich lién két don khong rong, viét chuong trinh thay doi cac
lién két ctia danh sach sao cho danh sach tré thanh:
node[1] = node[3] = ... = node[2n+1]

= node[2] = node[4] = ... = node[2n] = NULL

| | Nhap @ de dung: 4372659880 .J
List goc: [4]1[31[71[2]1[6][5][9][8]
List moi: [4][7][6][9][3]1[2][5][8]

Bai giai: xem trang 347

Bai 216: Thuc hién giai thuét Selection Sort trén danh sach lién két don chira cac tri
nguyén, sap xép tang cac phan tir chira trong danh sach.

Nhap © de dung: 1 357 246 80 .
List goc : [1][3][5][7][2][4][6][8]
List tang: [1][2][3][4][5][6][7][8]

Bai gidi: xem trang 348

Bai 217: Cho mét danh sach lién két don chira cac tri nguyén. Pao cac node trong
danh sach lién két chira tri k voi node ngay sau nd. Trong d6, hodan chuyén cdc node
thay vi hoan chuyén dir liéu trong node.

' Nhap © de dung: 1 2 312310 J
List goc: [1][2][3]1[21]1[2]1[3]1[1]
Nhap k: 1 o
List moi: [2][1]1[3]1[2][1][3][2]

Bai gidi: xem trang 349

Bai 218: Thuc hi¢n gidi thuat Selection Sort trén danh sach lién két don chira cac tri
nguyén, sap xép ting cac phan tir chtra trong danh sach. Trong d6, hodn chuyén cdc
node thay vi hoan chuyén dit liéu trong node.

| | Nhap @ de dung: 1357246880 .
List goc : [1][3][5][7][2][4][6][8]
List tang: [1][2][3][4][5][6][7]1[8]

Bai gidi: xem trang 350

Bai 219: Thyc hién gidi thuat Bubble Sort trén danh sich lién két don chira cac tri
nguyen sap xép tang cac phan tir chira trong danh sach.

Nhap © de dung: 1 357 246 80 .
List goc : [1][3][5][7][2][4][6][8]
List tang: [1][2][3][4][5]1[6][7][8]

Bai gidi: xem trang 351

Bai 220: Thyc hién giai thuat Insertion Sort trén danh sach lién két don chira céc tri
nguyén, sap xép tang cac phan tir chira trong danh sach.
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Nhap © de dung: 1 357 246 80 .
List goc : [1][3][5][7][2][4][6][8]
List tang: [1][2][3][4][5][6][7][8]

=]
(<%
-
o
~g
j--N
—

us)
=4
N
N
e

i: xem trang 352

: X6a mdt node trong cay BST.

Nhap © de dung: 9 3 16 14 2 5 4 8 18 0
234589 14 16 18

Nhap k: 5 o

23489 14 16 18

=
[
Y
i)
e
0 -
—

o0
E»
N
N
N

i: Xem trang 354

: Thyc hién duyét cdy BST theo chiéu sau (deep-first traversal).

Nhap © de dung: 9 3 16 14 2 5 4 8 18 @
LNR: 2 34 58 9 14 16 18
NLR: 9 3 2 5 4 8 16 14 18
LRN: 2 4 8 5 3 14 18 16 9

g | |v'u "
Q.
EJ

o
o
N
N
w

i: xem trang 360

: Thuce hién thao tac duyét cdy BST theo tirng muc (breadth-first traversal).

Nhap © de dung: 9 3 16 14 2 5 4 8 18 0
BFS: 9 316 2 5 14 18 4 8

iai:

o)
<y
-
]
&

oy}
Q_)/
N
N
~

xem trang 362

: Y nghia cua timg cach duyét cdy BST, vi du minh hoa.

V
1l

|

Nhap @ de dung: 9 3 16 14 2 5 4 8 18 0 .J
Cay goc : 93254 8 16 14 18

Cay copy: 9 325 4 8 16 14 18

Xoa cay goc... 2458 3 14 18 16 9

Cay goc rong

ai: xem trang 365

: Cho cay BST chira cac tri nguyén. Viét ham thyc hién hai nhiém vu: xut

thudc murc n va dém cac node thudc muc n. Gbc ¢6 mic o.

Nhap © de dung: 9 3 16 14 2 5 4 8 18 0
Nhap n: 2

Muc 2: 2 5 14 18

Tong: 39

Bai gidi:

Bai 226:

xem trang 370

Cho cay BST chura cac tri nguyén. Tim mtrc cua node chira tri x cho trudc.

Néu cay khong chua tri x, thong bao khong tim thiy. Gdc co murc e.

=
5=

Nhap © de dung: 9 3 16 14 2 5 4 8 18 9 .
Nhap x: 5 4
Muc 2

Bai gidi:

xem trang 371
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Bai 227: Cho ciy BST chira cic tri nguyén. Nhap cac sd x, y (x < y, €O trong cay
BST). Néu mot trong hai node chura tri x hoég y la node cha ctia node kia, tra vé node
cha. Néu khong, xac dinh cha chung gan nhat ctia hai node chira x va y.

Nhap
Nhap

Node
Nhap
Node
Nhap
Node

@ de dung: 9 3 16 14 2 5 4 8 18 9 .
a, b: 4 14 | ‘:I’

- OO

a, b: 16 14 4

e ojojlolo

a, b: 4 2 4

ojo

Bai giai: xem trang 372

Bai 228: Cho cay BST chira cdc tri nguyén. Nhép céc s x, y (x <y, co trong cay
BST). Xac dinh dudng di tir node chira x dén node chia y.

Nhap
Nhap

Nhap

Nhap
9 16

@ de dung: 9 3 16 14 2 5 4 8 18 0 J
a, b: 18 5 .

539 16 18

a, b: 24 4

2354

a, b: 9 14 |
14

Bai gidi: xem trang 373

Béi229:Thuclﬂénthaotécchénrnétnodernéivéocéynhjph$1ﬁnlkénlcénb§ng
AVL. Tim ki€ém mdt node trong cay AVL trén.

g [0 O~ A= 0+~0

=l | -

= |y offjoloflolo

_____ e e
ansy OV ONgV O

4, 1) o 0

N
1

1

1

1
o o o o I
1

1

1

1

1

1

1

1

1

1

1

(4,\)
&l ejolo
---------- N trinode restructuring,
(12, 1) -——————-----I ___________
(11,\)
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Bai giai: xem trang 377

Bai 230: Thuc hién thao tac x6a mot node co trong cdy AVL.

Bai gidi: xem trang 382
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Bai 1: (trang 3)

#include <stdio.h>
#include <math.h>

int main() {
double S;

printf( "Nhap dien tich S: " );
scanf( "%1f", &S );
printf( "The tich V = %g\n",
(4 *MPI *pow(sqrt( S/ (4*MPI)), 3))/3);
return 0;

}

Cach giai thuong gdp la tinh R tir s, sau d6 dung R tinh v. Cach nay dai dong vi ta c6
thé tinh v truc tiép theo s:

S=4nR? an( 5V
v="E 2 ~3.14159
V:%an9’:> 3 [\/4n] (n 3

Ban phai thyc hién nhiing tinh toan so bo nhu trén trong khi thiét ké chuong trinh,
true khi tién hanh cai dat chuong trinh bang mot ngdn ngit 1ap trinh cu thé.

Bai tap: K¥ thuat nhan dang méng mét bét dau voi mot tac vu phén doan. Tac vy
nay xac dinh ranh gioi gitra mong mit (iris) va long trang (sclera). N6 xéc dinh ba
dlem trén ranh giGi gita mong mat va 1ong trang Véi ba diém nay, c6 thé tinh cac
s liéu cuia cac vong tron tao thanh ranh giéi mong mit.

Cho toa dd ba diém trén mot duong tron, thyc hién céc tinh toan can thiét va viét
chuong trinh x4c dinh tim va ban kinh dudng tron chira ba diém.

Cho toa d6 ba diém: P1(x1, y1), P2(X2, Y2), P3(X3, Ya).

P1P2, hé s6 goc my, = yz %1 ya phuong trinh dudng y;, = my,(x — %) + ¥4

P2P3, hé s6 goc m,3 = z z va phuong trinh duong y,3 = my3(x — x3) + v,
A2

\ \ , . _ 1 _x1tx; Yity2
Phuong trinh duong trung tryc caa P1P: yp1p = — - (x e ) + (_2 )
\ \ , i _ 1 _ Xatx3 V2tY3
Phuorngqtrmh dudng trung truc cua P2Ps: yy,,5 = — (x e ) + (—2 )
Giao diém trung truc cta day cung P1P2 va trung truc ctia day cung P2P3 chinh la
tam duong tron:
_ MMz (Y1 — ¥3) + Moz (g + x3) — Mgy (3 + x3)
‘ 2(my3 —myy)

Ve =— — (xc - x1_+x2) + (y 1t 2) (thé xc vao phuong trinh duong P1P7)

mqo 2

Ban kinh rlaCPy:r = /(x; — x.)2 + (1 — ¥o)?

#include <stdio.h>
#include <math.h>

double getX( double x1, double yl, double x2, double y2, double x3, double y3 ) {
double m12, m23, xc_num, xc_denom;
mi2 = (y2 -yl )/ ( x2 - x1);
m23 = (y3 -y2 )/ ( x3-x2);
xc_num = ml12 * m23 * ((yl - y3 ) +m23 * ( x1 + x2 ) - ml2 * ( x2 + x3 );
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xc_denom = 2 * ( m23 - ml2 );
return xc_num / xc_denom;

}

double getY( double x1, double yl, double x2, double y2, double xc ) {
double m12 = (y2 -yl ) / ( x2 - x1);
return -(1/ml2 ) * (xc - (x1+x2)/2)+ (yl+y2)/ 2;

}

int main() {
double x1, x2, x3, y1, y2, y3, xc, yc, r;
printf( "Nhap toa do diem 1: " );
scanf( "%1f %1f", &x1, &yl);
printf( "Nhap toa do diem 2: " );
scanf( "%1f %1f", &x2, &y2);
printf( "Nhap toa do diem 3: " );
scanf( "%1f %1f", &x3, &y3 );
xc = getX( x1, y1, x2, y2, x3, y3 );
yc = getY( x1, y1, x2, y2, xc );
r=sqrt( ( x1 - xc ) * (x1-xc )+ (yl-yc)*(yl-yc));
printf("C((%.1f, %.1f), %.1f)\n", xc, yc, r);
return 0;

Bai 2: (trang 3)

#include <stdio.h>
#include <math.h>

int main() {
float xA, yA, xB, yB;

printf( "A(xA, yA)? " );
scanf( "%f%f", &xA, &yA );
printf( "B(xB, yB)? " );
scanf( "%f%f", &B, &yB );
printf( "|AB| = %g\n",
sqrt( ( xB - xA ) * ( xB - xA ) + (yB -yA ) * (yB-yA) ) );
return 0;

}

Khi bién dich dong 1énh bang gcc, thuong gip 16i:

In function "main': undefined reference to “sqrt'’

dé két ndi dén ham sqrt () trong thu vién math.h, can chi dinh bién dich nhu sau:

$ gcc c002.c /usr/lib/libm.a -o c002
hodc ngan gon hon:
$ gcc c002.c -1m -0 cOO2

Bai 3: (trang 3)

#include <stdio.h>

int main() {
double xC, yC, R, xM, yM, d;

printf( "Nhap toa do tam C(xC, yC)? " );
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scanf( "%1f%1lf", &xC, &yC );

printf( "Nhap ban kinh R? " );
scanf( "%1f", & );

printf( "Nhap toa do M(xM, yM)? " );
scanf( "%1f%1f", &xM, &M );

d=R*R - ((xM-xC)* (xM-xC)+ (yM-yC)* (yM-yC) );
if (d > @) printf( "M nam trong C()\n" );
else if ( d < @ ) printf( "M nam ngoai C()\n" );
else printf( "M nam tren C()\n" );
return 0;

}

Ta bién luan bang cach so sanh khoang cach giita diém M dén tdm o0 v&i ban kinh r
cua duong tron. Khoang cach nay duoc tinh tir cong thire trong bai 2 (trang 67).

Ta so sanh voi R?, nhu vay khong can goi ham sqrt().

Cha y, néu ban nhap cac s6 thuc co s6 ky so phan thap phan 16n hon d6 chinh xac
clia double, két qua s& khong nhu mong mudn.

Bai 4: (trang 3)

#include <stdio.h>
#include <math.h>
#define eps le-10

int main() {
double a, b, c;

printf( "Nhap 3 canh tam giac:
scanf( "%1f%Lf%Lf",

n );
&a, &b, &c );

if (a>08& b >08& c>08& a+b>c8&& a+c>b&&b+c>a){

unsigned f = 0;
if (a==b || b==c || c==a)Ff+=1;
if (a==b&& b==c) f +=1;
if (fabs(a*a+b*b-c*c)<eps ||
fabs(a*a+c*c-b*b) <eps ||
fabs(b*b+c*c-a*a)c<eps ) f+=3;
switch ( ) {
case 0: printf( "Tam giac thuong\n" ); break;
case 1: printf( "Tam giac can\n" ); break;
case 2: printf( "Tam giac deu\n" ); break;
case 3: printf( "Tam giac vuong\n" ); break;
case 4: printf( "Tam giac vuong can\n" );
}
double p=(a+b+c) / 2;
printf( "Dien tich S = %g\n", sgrt(p* (p-a)*(p-b)*(p-c)));
}
else printf( "Khong hop le\n" );
return 0;
}

Théng thuong ban phai ding rat nhiéu cau 1énh r& nhanh va gip kho khin khi xur ly
truong hop tam giac vuoéng can. Cach trén tao co hiéu f theo cch cac 1ap trinh vién
C thuong dung, nghia 1a cac tri c& khac nhau sé duoc cong thém (hodc 0R) vao tri co
rong ban dau. Vi dy, trong trudng hop tam gidc vudng can: cd hidu £ duge cong thém

68


http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn
1 khi xét tam giac can va dugc cong thém 3 khi xét tam giac vudng. Két qua tam giéc
vubngcancd f = 1 + 3 = 4vatamgiacvubngco f = @ + 3 = 3 (o dugc gan cho
co hiéu mac dinh, ing voi tam gidc thuong).

Mot cach giai khac: viée sap xép lai cac canh tam gidc theo kich thudc giip giam
khé nhiéu cac truong hop phai xét, nhung t6n thém chi phi cho viéc sap xép. Cach
nay thuong ding trong d6 hoa may tinh, vi viéc sip xép cac canh theo kich thudc
con tién dung cho céc giai thuat khac tiép theo sau.

#include <stdio.h>
#include <math.h>
#tdefine swap( a, b ) { double t = a; a =b; b =t; }
#define eps le-10

int main() {
double a, b, c;

printf( "Nhap 3 canh tam giac: " );
scanf( "%1f%lf%1f", &, &b, &c );

/* sap x&p sao cho: a < b < ¢ */
if (a>b ) swap( a, b );
if (a>c ) swap( a, ¢ );
if (b >c ) swap( b, c );
if (a>08& a+b>c) {
/* néu a =cthia=>b*/
if (a == c ) printf( "Tam giac deu\n" );

/* néu tam gidc vudng, c? - a2 = b% */

elsei-F('Fabs((c+a)*(c—a)-b*b)<eps)

if (a==b || b==c) printf( "Tam giac vuong can\n" );
else printf( "Tam giac vuong\n" );
else

if (a==">b || b == ¢ ) printf( "Tam giac can\n" );
else prlntf( 'Tam giac thuong\n" );
double p = (a+b+c) / 2;
printf( "Dien tich S = %g\n", sgrt(p* (p-a)*(p-b)*(p-c)));

else printf( "Khong hop le\n" );
return 0;

}

Bai tap: D6 manh yéu ctia mot mat khau (password) duoc tinh dua trén cac diéu
kién sau:
- M4t khiu manh
« C6 it nhat 10 ky tu.
« Co ky tu viét hoa (1)
« Co ky tu viét thuong (2)
« Co ky tu sb (3)
* Co ky tu dac biét (4):
sk () _-+={Y{} [T :5@" " ~#]|\<>.
- Mét khau trung binh
« C6 it nhat 10 ky tu.
« Thoa min 3 trong 4 diéu kién & trén.
- Mat khau yéu
« C6 it nhat 10 ky tu.
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« Théa man 1 hodc 2 diéu kién trong 4 diéu kién 6 trén.

- Mat khau khong chap nhan

* Co6 it hon 10 ky tu hoac co6 ky tu khong nam trong 4 di€u kién & trén.

Viét chuong trinh xac dinh d¢ manh yéu cua mdt mat khau nhap vao tir ban phim.

Bai 5: (trang 3)

#include <stdio.h>
#include <math.h>

double area( double xA, double yA, double xB, double yB, double xC, double yC ) {
return 0.5 * fabs( xA * yB - xB * yA + xB * yC - xC * yB + xC * yA - XA * yC );
}

int main() {
double xA, yA, xB, yB, xC, yC, xM, yM;
double d;

printf( "A(xA, yA)? " );
scanf( "%1f%1f", &xA, &yA );
printf( "B(xB, yB)? " );
scanf( "%1f%lf", &xB, &yB );
printf( "C(xC, yC)? " );
scanf( "%1f%lf", &xC, &yC );
printf( "M(xM, yM)? " );
scanf( "%1f%1f", &M, &M );

d = area( xM, yM, xA, yA, xB, yB ) + area( xM, yM, xA, yA, xC, yC )
+ area( xM, yM, xB, yB, xC, yC ) - area( xA, yA, xB, yB, xC, yC );
if ( d > @ ) printf( "M nam ngoai tam giac ABC\n" );
else
if ( area( xM, yM, xA, yA, xB, yB ) == 0 |
area( xM, yM, xA, yA, xC, yC ) == 0 |
area( xM, yM, xB, yB, xC, yC ) == 0 )
printf( "M nam tren canh tam giac ABC\n" );
else printf( "M nam trong tam giac ABC\n" );
return 0;

}

Khi x4c dinh tam giac bang toa d cac dinh, khong can phai kiém tra tam giac c6
hop 1 hay khong. Tam giac ¢ dién tich bang 0 ciing hop 18, khi d6 ba dinh ciia tam
gi4c s& thang hang. Cong thirc tinh dién tich tam giac tir toa do cac dinh ciia n6 bang
dinh thtrc cAp 3 gitip bai giai ngin gon hon rat nhiéu.

Bai 6: (trang 4)

#include <stdio.h>

int main() {
int a, b, c, t;

printf( "Nhap a, b, c: " );

scanf( "%d%d%d", &a, &b, &c );

/* a < b thi hoan chuyén, vdy a > b */

if (a<b){t=a; a=b; b=t; }

/* a < c thi hoan chuyén, vdy a > ¢, k&t qua a 16n nhat */
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if (a<c){t=a,a=c c=t;}
/* b < c thi hoan chuyén, vay b > ¢, k&t qua c nhd nhat */
if(b<c){t=b;b=c; c=t;}

printf( "Tang dan: %d %d %d\n", c, b, a );
return 0;

}

Ban c6 thé thiét ké code hoan chuyén hai tri nguyén du6i dang macro hodc ham:

- Macro swap() c6 tham sd: Khi dung macro, doan chuong trinh dugc dinh nghia sé&
cheén vao ding doan Iénh goi macro trong giai doan tien xir ly trudce lac bién dich.
Dinh nghia macro:

#tdefine swap( a, b ) { int t

I
Q
-
s3]
I
o
-
o
1]
+
M
-

dung macro:

int a = 5;
int b = 7;
swap( a, b );

- Ham swap() dung con tro: Khi dung ham, ham s& dugc goi tai doan 1énh goi ham,
cac tham sb s& duoc truyén cho ham dugc goi. Cac tham sb duogc truyén cho ham
can duoc thay ddi sau khi goi ham, ndi cach khac ham sé thao tac trén cac tham )
nay va tra lai cho noi goi ham. Vi vy can truyén c4c tham s6 bang cach ding con
tro. Pinh nghia ham:

void swap( int *a, int *b ) {
int t = *a;

*3 = *p;
*p = *t;
}
truyén tham s6 khi goi ham:
int a = 5;
int b = 7;

swap( &a, &b );

Ham swap() dung tham chiéu chi co trong ngon ngit C++.

Hoan chuyén a va b ciing c6 thé thuc hién ma khdng diing bién phu:

a=a+b; b=a->b; a=a- b;

hodc:a ~= b = a ~= b;

Tuy nhién c&c cach hoan chuyén nay chi dung véi cac tri nguyén va khong ap dung
khi hoan chuyén mét s6 voi chinh né.

Bai 7: (trang 4)

#include <stdio.h>

int main() {
float a, b;

printf( "Nhap a, b: " );
scanf( "%f%f", &, &b );

if ( !'a ) printf( b ? "Vo nghiem\n" : "Vo dinh\n" );
else printf( "x = %g\n", -b / a );
return 0;
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Khong can giai thuat phic tap dé giai quyet bai tap trén. Ban chi cin bao dam duyét
hét moi truong hop trong luu dd sau (luu d6 nay c6 duge bang cach bién ludn phuong
trinh bac nhat):

Yes Yes

Vo6 s6
nghiém
No No
x=-b/a VQ
nghiém

Chu ¥ cach dung biéu thuc diéu kién rat gon, thudong dung trong C:

- Biéu thirc didu kién ( a == @ ) rut gon thanh biéu thirc diéu kién ( 'a ).

- Biéu thirc didu kién ( a != o ) rat gon thanh biéu thic diéu kién ( a ).

Hai biéu thirc trén c6 ban chén tri (truth table) giéng biéu thirc tuong duong no.
Nhic lai cach dung toan tir 3 ngdi:

| printf( b ? "Vo nghiem\n" : "Vo dinh\n" );
hodc:
| b ? printf( "Vo nghiem\n" ) : printf( "Vo dinh\n" );
nghia la:
if ( b !'=0 ) printf( "Vo nghiem\n" );
else printf( "Vo dinh\n" );

Nén tranh cach ding toan tir 3 ngdi 16ng nhiéu lan vi s& 1am chuong trinh tré nén
kho doc:

'a ? (!'b ? printf( "Vo dinh\n" )
: printf( "Vo nghiem\n" ) )
: printf( "x = %g\n", -b/a );

Cach viét nay 1am nay sinh mot phuong phép giai bai trén rat doc dao: khong dung
if ... else, khéng dung toan tir 3 ngdi!
Thay “?” bang “&&”, va thay dau “:” bang “| |, ta nhan dugc biéu thic diéu kién:

#include <stdio.h>
int main() {
float a, b;

printf( "Nhap a, b: " );

scanf( "%f%f", &, & );

la && ( !'b && printf( "Vo dinh\n" ) || printf( "Vo nghiem\n" ) )
|| printf( "x = %g\n", -b/a );

return 0;
}
Do dic diém “ngin mach” khi dinh tri biéu thire diéu kién cua C, viéc dinh tri biéu
thirc diéu kién trén ciing r& nhanh giéng nhu khi viét chuong trinh voi if ... else

va bai toan duogc giai quyét tuong tu. Tuy nhién, cach viét nay chi ding rén luyén tu
duy, it y nghia thuc te.

Bai 8: (trang 4)

#include <stdio.h>
#include <math.h>

int main() {
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float a, b, c;

printf( "Nhap a, b, c: " );
scanf( "%f%f%f", &, &b, &c );
if (la)

if ( !'b ) printf( c ? "Vo nghiem\n" :

else printf( "x = %g\n", -c / b );
else {

float d =b *b -4 * a * ¢c;

if (d>0)

"Vo dinh\n" );

printf( "x1 = %g\nx2 = %g\n", ( -b + sqrt(d ) )/ (2 *a),
(-b-sgrt(d) )/ (2*a));
else ( !d ) ? printf( "x1 = x2 = %g\n", -b / (2 *a))
: printf( "Vo nghiem\n" );
}
return 0;
}
Giai theo luu dd bién lugn phuong trinh bic hai (xem hinh dudi) _________
' y
Vo6 s6 i
nghiém |!
suykﬂénthénhi
phuong trinh !
béc nhét !

x1,2 =
(-bx VA)/2a

X1 =x2=
-b/2a

Bai 9: (trang 4)

#include <stdio.h>
#include <math.h>

int main() {

}

double angle;

printf( "Nhap so do x cua goc (phut):
scanf( "%1f", &angle );

angle /= 60; /* doi phut thanh do */
printf( "x thuoc goc vuong thu %d\n",

")

( int )ceil( angle / 90 ) % 4 );

printf( "cos(x) = %g\n", cos( angle * M_PI / 180 ) );

return 0;

Thay vi phai bién luin két qua (bang if ...
gdc, chuong trinh trén tinh toan tir dit liéu nhap ra truc tiép ket qua.

else) dé tinh s6 tht tu goc vudng chira
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Céac ham luong giac trong thu vién <math.h> ctia C déu nhan tham sé véi don vi
radian, 1 radian = degree * n/180. Trong bai trén, can doi phut = d¢ = radian.
Bai tap: Xac dinh thang m thudc quy nao trong nam (3 quy/nam, 4 thang/quy).

#include <stdio.h>

int main() {
int m;

printf( "Nhap thang: " );

scanf( "%d", &m );

printf( "Thang %d thuoc quy %d\n", m, (m -1 ) / 4 + 1 );
return 0;

Bai 10: (trang 5)

#include <stdio.h>

int main() {
unsigned pos, t;
unsigned long sin;

while ( 1) {

printf( "SIN (@ de thoat): " );

scanf( "%lu", &sin );

if ( !sin ) break;

unsigned sum = sin % 10;

sin /= 10;

for ( pos =
t = sin /
if ( pos % 2 ) sum += t;
else sum+= (2 *t )/ 10+ (2 *t) %10;

pos < 8 & & sin > 0; sin /= 10, ++pos ) {

grintf( "SIN %shop le!\n",
( pos < 8 || sin > @ || sum % 10 ) ? "khong " : "" );
}
return 0;
}
Dé thuc hién bai tip co vé phirc tap nay, ban chi can giai quyét duoc cac van dé don
gian sau:

- Lay chir s6 cu01 cung (chir sO phai nhat) cia mot sé n: n % 10.

- Loai bo chir s6 cudi cing ctia métsdnin /= 1e.

- Cho d ¢6 nhiéu nhét hai chit sd, lay chit sb hang chuc: d / 1e va lay chit sé hang
donvi: d % 1e.

Sau khi tinh tong sum (Check digit + trong s0), cac truong hop sau la khong hop 1€:
-sin > @: so ky tu cta SIN 16n hon 9, diéu kién pos < 8 s& ngat vong lap.

- pos < 8: 80 ky tu ctia SIN nho hon 9, diéu kién sin > 0 s& ngat vong lap.

- sum khong chia hét cho 10.

Bai 11: (trang 5)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
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int main() {
char human, c
unsigned h, c

srand( time(
h=c=0;

while (1) {

omputer;
;5 /* h:

NULL ) );

diém cla

printf( "Nhap ky tu (b-d-k),

nguoi; c:

ky tu khac de thoat:

diém cua may */

")

scanf( "%c", &human );
while ( getchar() != '\n" ) { }
switch ( human ) {
case 'b':
switch ( rand() % 3 ) {
case ©: computer= 'b'; break;
case 1: computer= 'd'; h++; break;
case 2: computer= ‘'k'; c++;
}
break;
case 'd':
switch ( rand() % 3 ) {
case @: computer= 'b'; c++; break;
case 1: computer= 'd'; break;
case 2: computer= 'k'; h++;
}
break;
case 'k':
switch ( rand() % 3 ) {
case @: computer= 'b'; h++; break;
case 1: computer= 'd'; c++; break;
case 2: computer= 'k';
1
break;
default: return 0;
}
printf( "Computer: %c\n", computer );

printf( "Ty so: %u - %u\n", h, c );
}
}

Trong C, khi sinh s6 ngau nhién, ching ta dung cac ham sau:

- Ham srand() thiét 1ap “mam ngau nhién” (seed) cho loat s6 ngu nhién sinh bai
rand(). Ham srand() cho phép chuong trinh dung rand() sinh chudi $6 ngau nhién
khac nhau cho mdi 1an chay do chi dinh diém khéi ddu khac nhau. Thong thuong,
dé c6 mam ngiu nhién ta chon tham s6 cho srand() 1 ham time(NULL), thudc thu
vién time.h. Ham nay tra Ve ngay va gio hién tai (goi la calendar time) dudi dang
mot s6 nguyén, chinh 1a s6 gidy trai qua tir gidy d4u tién ciia nim 1900 dén nay.

- Ham rand() dung sinh mgt s6 nguyén ngau nhién gitra e Va RAND_MAX (32767). Dé
sinh s ngau nhién trong nira doan [e, n), dung rand() % n.

Ham srand() va rand() hién dugc khuyen céo thay thé do khong du ngiu nhién, dap
g bao mat kém. Tuy nhién, chung van dung tot véi cac bai tap trong tap sach nay.
Céau 1énh fflush( stdin ), dung “suc” vung dém nhap chuén (stdin) dé loai ky tu
"\n' con s6t trong 1an nhap trudc. Néu khong, ky tu ndy sé dwoc nhdn trong lan
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nhdp ké tiép 1am sai lac két qua nhap. Do £flush() goi trén stdin c6 thé c¢6 hanh vi
khong x4c dinh trén hé didu hanh dong Linux nén ta thay dong 1énh nay véi:

while ( getchar() != '\n' ) { }

Do luc ciing ding scanf( "%c%*c", &human ); dé bo quaky tu "\n".

Bai 12: (trang 5)

#include <stdio.h>

int main() {
float a1, bl, c1, a2, b2, c2, dx, dy, d;

printf( "Nhap al, bl, cl: " );
scanf( "%f%f%f", &al, &1, &cl );
printf( "Nhap a2, b2, c2: " );
scanf( "%f%f%f", &a2, &2, &c2 );

d= (a1l *b2- a2 *bl);
dx = (¢l * b2 - c2 * bl );
dy = (al * c2 - a2 * c1);

if ( !d ) printf( ( !'dx & !dy ) ? "Vo dinh\n" : "Vo nghiem\n" );
else printf( "x = %g\ny = %g\n", dx / d, dy / d );
return 0;

}

Nguoi giai thuong quén bién luan voi cac truong hop hé phuong trinh vo nghiém
hodc v6 s0 nghiém.

Bai 13: (trang 6)

#include <stdio.h>

int main() {
unsigned d, m, y, top, dayofweek; /* top la sd ngay téi da cla thang */

printf( "Nhap ngay, thang va nam: " );
scanf( "%u%u%u", &d, &m, &y );

if (y <1582 ) {
printf( "Lich Gregorian bat dau tu nam 1582\n" );
return 1;

}

if (m<1 |l m>12) {
printf( "Thang khong hop le\n" );
return 2;

switch ((m ) {
case 4: case 6: case 9: case 11: top = 30; break;
case 2: top =28+ ((y %4 ==08 y %100 ) || y % 400 == @ ); break;
default: top = 31;

}

if (d<1 || d>top) {
printf( "Ngay khong hop le\n" );
return 3;

}
printf( "Hop le\n" );
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/* Coéng thuc Zeller */
= (14 -m) / 12;
m+=12 * ( (14 -m ) / 12 ) - 2;
dayofweek = (d +y +y /4 -y /100 +y / 400 + (31 *m) /12 ) % 7;
if ( !dayofweek ) printf( "Chu Nhat\n" );
else printf( "Thu %u\n", dayofweek + 1 );
return 0;

}

Bai nay ren luyén cach st dung cau truc switch ctia C, ddc biét khi xét cic truong
hgp (case) cho két qua nhu nhau.

Can ghi nhé rang trong mdi phat biéu case, phai cham durt bang 1énh break de thoat
khoi cdu tric switch, tranh xay ra viée “dd xudng” (cascade) phat biéu case tlep Tuy
nhién, voi cac truong hop cho két qud nhi nhau, viéc xét dén phat biéu case tiép lai
can thiét, va khi d6 ban phai xem xét viéc c6 dung hay khong 1énh break.

Chung ta c6 3 trudng hop can xét trong switch: 4 thang c6 30 ngay, 7 thang c6 31
ngay va thadng 2 c6 ngay dac biét phu thudc ndm nhdp vao la nam nhuan hay khong.
D@ thy 1a nén dat trudng hop 7 thang c6 31 ngay 1a truong hop default dé chuong
trinh ngén gon hon.

t
e

[false]

t
———2 [irue] |énh cho case b
[false]
t

[false]

true ~
o ot

[false]

( 1énh cho default )
O

Céu trac 1& nhanh switch véi mot s6 case khong co break
Thuét toan xét nim nhuén (leap year) duoc phat biéu nhu sau: mét nam la ndm nhudn
néu né chia hét cho 4 nhung khéng chia hét cho 100, hodc né ciing chia hét cho 400:
(y%4==08 y %100 ) || y % 400 == 0
Mot cach dung switch khac dé tinh s6 ngay tdi da trong thang, loi dung khéo 1éo tinh
chat “d6 xudng” khi khong co6 1énh break:
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top =
switch ((m ) {

case 1: case 3: case 5: case 7: case 8: case 10: case 12:

top++;
/* néu "dé xudng" tU dau dong trén, dén break, top sé& 13 31
néu "dé xudng" tu dau dong dudi, dén break, top sé 1la 30 */

case 4: case 6: case 9: case 11: top++; break;

case 2: if ((1( (y %4 ==08%y %100 ) || y % 400 == 0 ) ) top--;
}

Tuy nhién, khong duoc lam dung khd nang “do xuépg”, vi ban dé lam cho chuong
trinh tr¢ nén kho hiéu va nham lan. Ngon ngir thira ké C 1a C# sau nay da loai bo kha
nang d6 xuong dé gay nham lan nay.

Bai 14: (trang 6)

#include <stdio.h>
#include <string.h>

int top( int m, inty ) {
switch ((m ) {
case 4: case 6: case 9: case 11: return 30;
case 2: return 28 + ( (y %4 ==08% y %100 ) || y % 400 == 0 );
default: return 31;
}
}

int main() {
unsigned d, m, y;

printf( "Nhap ngay, thang, nam: " );

scanf( "%u%u%u", &d, &m, &y );

d=(d%top(my))+1;

if(d==1)m=(m%12 ) + 1;

printf( "Ngay mai: %@2u/%02u/%u\n", d, m, y + (m==18 & d==1) );

printf( "Nhap ngay, thang, nam: " );
scanf( "%u%u%u", &d, &m, &y );

if (d==1) {
if(m==1){m=12; y--; }
else m--;
d = top(m, y);
} else d--;
printf( "Hom qua: %02u/%02u/%u\n", d, m, y );
return 0;

}

Phat biéu n % top anh xa tri n vao nira doan [e, top). Piéu nay gitp giam cac phat
biéu diéu kién. Vi dy, thay vi phai viét:
if (m==12 ) m=1;
else m++;
nén thay bang:
=(m%12 ) + 1;
Ban cling nén chu y den chudi dinh dang %e2u: in so nguyén khong dau chiém 2 vi
tri, néu chi c6 mot chir sb thi thém sb e trude chir s6 do.
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Bai 15: (trang 6)

#include <stdio.h>

int main() {
unsigned d, m, y, s, i;

printf( "Nhap ngay, thang, nam: " );
scanf( "%u%u%u", &d, &m, &y );

s = d;
for (1 =1; 1< m; ++1 )
switch (1) {
case 4: case 6: case 9: case 11: s += 30; break;
case 2: s +=28+ ((y %4 ==08 y %100 ) || y % 400 == @ ); break;
default: s += 31;
}
printf( "Ngay thu: %u\n", s );
return 0;

}

Bai nay 1a mot bien the cua bai 13 (trang 76). Tong s dugc khoi tao bang ngay nhép
d (cing la ngay thi d trong thang nhép). Vong lap chay tir thang 1 dén  thang trude
thang nhp. Trong than vong lip, tong s dwoc cong don véi s6 ngay t6i da cia cac
thang phai trai qua trudc thang nhap.

Ban c6 thé giai bai tip nay bang cach ding ham difftime() cua time.h, néu hiéu rd
cach thao tac voi thong tin thoi gian trong C, xem bai 191 (trang 302):

int days_diff( unsigned d, unsigned m, unsigned y ) {
time_t first, now;
struct tm date = { 0 };
date.tm_year =y - 1900; /* ngay dang xet */

date.tm_mon =m - 1;

date.tm_mday = d;

now = mktime ( &date );

date.tm_mon = 0; /* ngay dau nam */
date.tm_mday = 1;

first = mktime ( &date );
return ( int ) difftime( now, first ) / ( 24 * 60 * 60 );
}

/* dung ham trén trong ham main() */
printf( "Ngay thu: %d\n", days_diff( d, m, y ) + 1 );

Bai tap: Nhap so thir ty cuia mdt ngay trong nam, in ra ngay va thang tuong rng cua
ngay do. Gia str ndm khong nhuén.

#include <stdio.h>
int main() {
int d, m, top;
do {
printf( "Nhap so thu tu ngay: " );
scanf( "%d", &d );
} while ( (d <1 || d> 365 ) & printf( "Tri khéng hop le!\n" ) );
for (m=1; ; ++m, d -= top ) {
switch ((m ) {
case 4: case 6: case 9: case 11: top = 30; break;
case 2: top = 28; break;

79



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

default: top = 31;

}
if ( d <= top ) break;

¥
printf( "%d - %d\n", d, m );
return 0;

}

Bai tap: Cho biét ngay 01/01/1900 la ngay thir Hai. Vay ¢ bao nhiéu ngay Chiia
nhat roi vao ngay dau thang trong thé ky XX (tinh tir 01/01/1901 dén ngay
31/12/2000)?

Két qua: 171

Ban luu ¥ 1a mdc bat dau tinh 12 01/01/1900, tuy nhién két qua lai yéu cau tinh tir
01/01/1901 dén ngay 31/12/2000. Nghia 1a ban khong tinh cac ngay Chiia nhat dau
thang trong nam 1900.

#include <stdio.h>

int main() {
intd=1, m=1, y = 1900, c = 0;
while (y < 2001 ) {
switch (m ) {
case 4: case 6: case 9: case 11: d += 30; break;
case 2: d+=28+ ( (y %4 ==08 y %100 ) || y % 400 == 0 ); break;
default: d += 31;

}
if (d%7 ==08&R Yy > 1900 ) c++;
m=(m+1)%12;
if (m==1) y++;

}

printf( "%d\n", c );

return 0;

}

Bai 16: (trang 7)

#include <stdio.h>

int main() {
unsigned y, m, dow, d, top, yl, mi;

printf( "Nhap nam: " );
scanf( "%u", &y );
/* Cong thic Zeller, tinh tht cho ngay dau nam (ngay 1/1) */
m=1;
yl=y - (14 - m) / 12;
ml=m+12 * ( (14 -m ) / 12 ) - 2;
dow = (1+yl+yl/ 4-yl /100 +yl / 400 + ( 31 *ml ) / 12 ) % 7;
/* 1lap cho 12 thang */
for (m=1; m <= 12; ++m ) {
printf( "Thang %u\n", m );
switch ((m ) {
case 4: case 6: case 9: case 11: top = 30; break;
case 2: top =28+ ((y%4==08 y %100 ) || y % 400 == 0 ); break;
default: top = 31;
}
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printf( " S M T W T F S\n" );
for (d=0; d < dow; ++d )
printf( " ")
for (d=1; d <= top; ++d ) {
printf( "%3u", d );
if ( (dow+d ) % 7 ==0 ) putchar( '\n' );
}
dow = ( dow + top ) % 7; /* tinh lai th& cho ngay dau mdéi thang */
if ( dow ) putchar( '\n' );
}

return 0;

}

Co hai van de cén giai quy€t trong bai nay:

- Thi ctia ngay dau tién mdi thang:

Trude hét, tinh thir ciia ngdy dau tién ctia nim dow bang cong thirc Zeller. Thir cua
ngay dau tién thang sau: (dow + top) % 7 (chly dow e [0, 7)) Vi top la sb ngay
tbi da cua thang trudc.

- Xudng hang sau khi in mot hang lich: néu ngay dau thang déu 1a Chua nhat thi don
gian.

for (d=1; d <= top; ++d ) {
printf( "%3u", d );
if (d% 7 == 0 ) putchar( "\n' );
}

Tuy nhién, ta phai in ky tu space néu chua dén thir ciia ngay déu tién trong thang
(dow). Nghia 1a diéu kién dé xuong dong bay gio la (dow + d) % 7 ==

Sau khi in lich mdt thang, ta can xuéng dong dé in lich thang ké tlep Nhung néu
(dow + d) % 7 == o ta khong xudng dong dé tranh xudng dong hai 1an, do két thuc
mot dong lich trung véi két thuc in lich mot thang.

Do dow méi ciing bang (dow + top) % 7, ta tinh dow m&i trudc rdi méi kiém tra dé
chén ky tu xudng dong.

dow = (dow + top) % 7;
if ( dow ) putchar('\n");

Bai nay ciing rén luyén cach dung phdi hop nhiéu vong lap.

Bai tap: Linux cung cap hai 1énh dung in lich, 1énh cal in lich theo chiéu ngang va
1énh ncal in lich theo chiéu doc (xem hinh duéi). Viét chuong trinh thyc hién hai
[énh nay. Chuong trinh nhan dit liéu vao 14 thang va nam, ding cong thirc Zeller dé
tinh thir ciia ngay dau tién trong thang.

Thang va nam: 2 2016 .

2/2016

‘cal' command:
S M T W T F S

1 2 3 4 5 6

7 8 9 10 11 12 13
14 15 16 17 18 19 20
21 22 23 24 25 26 27
28 29

'ncal’ command:

Thang 12
S 7 14 21 28
M 1 8 15 22 29
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2 916 23
3 10 17 24
4 11 18 25
5 12 19 26
6 13 20 27

m4d =4

0n

#include <stdio.h>
#include <math.h>

int main() {
unsigned y, m, d, dow, top, yl, ml, col, i, j;
char s[] = { 'S, 'M', 'T', '"W', 'T', '"F', 'S' };
printf( "Thang va nam? " );
scanf( "%u %u", &m, &y );|
yl=y - (14 -m) / 12;
ml=m+12 * ( (14 -m ) / 12 ) - 2;
dow=(1+yl+yl/ 4-yl /100 +vyl /400 + (31 *ml ) /12 ) % 7;
switch (m) {
case 4: case 6: case 9: case 11: top = 30; break;
case 2: top =28+ ((y %4 ==08 y %100 ) || y % 400 == @ ); break;
default: top = 31;
}
printf( "%u/%u\n", m, y );
printf( "'cal' command:\n" );
for (1 =0; 1< 7; ++41 ) printf( "%3c", s[i] );
putchar( '\n' );
for (d =0; d < dow; ++d ) printf( " ")
for (d=1; d <= top; ++d ) {
printf( "%3u", d );
if ( (dow+d ) % 7 ==0 ) putchar( '\n' );

}

if ( ( dow + top ) % 7 ) putchar('\n");
printf("\n'ncal’ command:\n" );

col = ( unsigned ) ceil( ( dow + top ) / 7.0 );
for (i =0; i< 7; ++1i, putchar( "\n" ) )

for (d=1+1-dow, j =0; j <= col; ++j )
if ( j == 0 ) printf( "%3c", s[i] );
else if ( j ==1 & i < dow ) printf( " " );
else if ( (d+=3J >1 2?7 :0 ) <=top ) printf( "%3u", d );
else break;
return 0;

Bai 17: (trang 7)

#include <stdio.h>

int main() {
unsigned y, m, dow, s, i, p, top, d;

printf( "Nhap nam: " );

scanf( "%u", &y );

printf( "Nhap thu cho ngay dau tien cua nam: " );
scanf( "%u", &dow );

printf( "Nhap thang: " );

scanf( "%u", &m );

/* ngay dau thang m la ngay th& s trong nam */

82



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

s = 0;
for (1 =1; 1 <=m; ++i, s += top )
switch (1) {
case 4: case 6: case 9: case 11: top = 30; break;

case 2: top =28+ ( (y%4==08 y %100 ) ||y % == 0 ); break;
default: top =
}
/* top hién 1la s6 ngay cua thang m, vi vay s phai tri bét top */
s -= top;

/* tht tu nguoi truc p vao ngay dau thang m */

for (p =0, 1i=dow; i< s + dow; ++i )
/* c6 5 nguoi tryc va Chua nhat khéng truc */
if(i%7)p=(p+1)%5

/* thir dow cla ngay dau thang m */

dow = i % 7; /* tuong duong dow = ( s + dow ) % 7 */

printf( " Sun Mon Tue Wen Thu Fri Sat\n" );
for (d=0; d < dow; ++d )
printf( "%7c", ' ' );

for (d=1; d <= top; ++d ) {
printf( "%3u", d );
if ((dow+d-1)%7){
printf( " [%c]", p["ABCDE"] );
p=(p+1)%5;
} else printf( " [ 1" );
if ( (dow +d ) % 7 ==0 ) putchar( '\n' );
}
if ( ( dow + top ) % 7 ) putchar( '\n' );
return 0;

}

Day 1a bai tap tong hop kién thirc c6 duoc khi giai cac bai tap tir 13 - 16.

- Ngay dau tién ctia thang quan tim (m) 1 ngay thir s trong nam. Ta cling can s6 ngay
(top) cuia thang m, nén vong 1ap tinh ca thang m. Vi vay két qua s phai bot di top.

- Tir thtr dAu tién dow cho den s + dow, néu khong phai Chua nhat (i % 7 == o),
ngudi tryc thir p ting nhung van trong doan [e, 5). Xac dinh dugc nguoi truc ngay
dau thang m.

- D& dang x4c dinh thir cia ngay dau thang m: dow = (s + dow) % 7.

Sau d6 ta c6 thé in lich thang kém theo nguoi tryc.

Bai 18: (trang 7)

#include <stdio.h>

int main() {
long h;

printf( "Nhap so gio: " );
scanf( "%1d", &h );
printf( "%1d tuan, %1d ngay, %1d gio\n",
h /7 (24*7), (h%(24*7)) /24, (h% (24*7))%24);
return 0;

}

Bai tap rén luyén cach dung céc toan tir / va %.

Bai 19: (trang 7)
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#i

in

}

nclude <stdio.h>

t main() {
int h, m, s;
long time;

printf( "Nhap gio, phut, giay [1]:
scanf( "%d%d%d", &h, &m, &s );
time = 3600 * h + 60 * m + s;

printf( "Nhap gio, phut, giay [2]:
scanf( "%d%d%d", &h, &m, &s );
time -= 3600 * h + 60 * m + s;
if ( time < @ ) time = -time;

")

")

printf( "Hieu thoi gian: %1d gio, %1d phut, %1d giay\n",
time / 3600, ( time % 3600 ) / 60, ( time % 3600

return 0;

) % 60 );

Khi can thao tac trén dit liéu c6 nhiéu don vi tinh todn khac nhau, trudc tién ban phai
chuyén dir liéu vé mét don vi tinh toan chung.

Bai 20: (trang 8)

#i

in

}

nclude <stdio.h>

t main() {
unsigned kw;
unsigned long money;

printf( "Nhap so kW tieu thu: " );
scanf( "%u", &w );

/* tinh theo gid san, tién phu thu tinh sau */

money = kw * 500;

/* tUr kw 100 trd di, thém phu thu (800 - 500) cho mdi kw tang thém */
if ( kw > 100 ) money += ( kw - 100 ) * 300;
/* tUr kw 250 trd di, thém phu thu (1000 - 800) cho mbéi kw tang thém */
if ( kw > 250 ) money += ( kw - 250 ) * 200;
/* tr kw 350 trd di, thém phu thu (1500 - 1000) cho mdi kw tang thém */
if ( kw > 350 ) money += ( kw - 350 ) * 500;

printf( "Chi phi: %lu\n", money );
return 0;

C6 nhiéu bai tap tuwong tu nhu tinh tién nudc, tién dién (tinh phu thu khi vuot chi
tiéu), tinh tién phong, tién taxi (c6 chiét khau khi sir dung nhiéu).
Céch tinh théng thuong 1a don gian chuyén yéu cdu cua bai tap thanh cac phat biéu
1& nhanh twong tmg. Céch tinh nay dai dong, d& nham I4n va c6 thé gay tran cac bién
trung gian khi tinh toan:

#i

in

84

nclude <stdio.h>

t main() {
unsigned kw;
unsigned long money;



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

printf( "Nhap so kW tieu thu: " );
scanf( "%u", &kw );

if ( kw <= 100 ) money = kw * 500;
else if ( kw <= 250 ) money = 500 * 100 + 800 * ( kw - 100 );
else if ( kw <= 350 )

money = 500 * 100 + 800 * ( 250 - 100 ) + 1000 * ( kw - 250 );
else

money = 500 * 100 + 800 * ( 250 - 100 ) +

1000 * ( 350 - 250 ) + 1500 * ( kw - 350 );
printf( "Chi phi: %lu\n", money );
return 0;

}

Phuong phéap t6t nhat 13 tinh toan bg chi phi v&i mirc phi co ban (gia san). Sau do
tuy theo di€u kién ma tinh ti€p phén chi phi dugc gidm (hodc tang) cho thich hop.
Xem céc chu gidi chi tiét trong bai gii chinh.

Bai 21: (trang 8)

#include <stdio.h>

int main() {
float sd, di, d2, d3;
char zone;
unsigned beneficiary;

printf( "Nhap diem chuan: " );

scanf( "%f", &sd );

printf( "Nhap diem 3 mon thi: " );

scanf( "%f%f%f", &1, &d2, &d3 );

while ( getchar() != '\n' ) { }

printf( "Nhap khu vuc (A, B, C, X): " );
scanf( "%c", &zone );

printf( "Nhap doi tuong (1, 2, 3, @0): " );

"o,

scanf( "%u", &beneficiary );

if (dl * d2 * d3 ) {

float d = d1 + d2 + d3;

switch ( zone ) {
case 'A': d += 2; break;
case 'B': d += 1; break;
case 'C': d += 0.5;

}

switch ( beneficiary ) {
case 1: d += 2.5; break;

case 2: d += 1.5; break;
case 3: d += 1;
}
printf( "%s [%g]\n", d >= sd ? "Dau" : "Rot", d );
}
else printf( "Rot (co mon diem @)\n" );
return 0;
}

Dbé kiém tra trong 3 di€ém nhép vao d1, d2 va d3 c6 diém e hay khong, xét tich d1 *
d2 * d3.

85



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

Bai tap: Mot moén hoc c6 cac diém thanh phan nhu sau: labs (30%), quizes (20%),
presentation (10%), mdi cot diém thanh phan phai 16n hon 0 méi da dleu kién thi hét
mon (final exam). Diém thi hét mén (40%) khong dugc dudi 4. Piém tong két phai
tr 5 tr¢ 1én mdi qua mon. Sau khi c6 thong tin céc diém thanh phan, hiy tinh diém
thi hét mén t6i thiéu can phai dat dugc dé qua mon.

labs quizes presentation: 3.7 4.4 2.1
Diem thi toi thieu: 7
Tinh toan so b, diéu kién qua mén la:
0.4 * final + (0.3 * labs + 0.2 * quizes + 0.1 * presentation) > 5 va final > 4

< final > (5 - (0.3 * labs + 0.2 * quizes + 0.1 * presentation)) / 0.4 va final >= 4
Nhu vay: final = max(4, (5 - (0.3 * labs + 0.2 * quizes + 0.1 * presentation)) / 0.4)

Bai 22: (trang 8)

#include <stdio.h>

int main() {
unsigned n, i, count, sum;

printf( "Nhap n: " );
scanf( "%u", &n );

printf( "Cac uoc so: " );
for ( count = sum =0, i =1; i <=n; ++i )
if(n%i==0){
printf( "%u ", i );
count++;
sum += ij;

}

printf ( "\nCo %u uoc so, tong la: %u\n", count, sum );
return 0;

}

Bai tap nay rén luyén mot k¥ nang thuong dung: cach thu thap thong tin qua cac
vong lap:

- M6t bién tich ity (count, sum, ...) phdi dugc khéi tao triede khi vao vong lap, bién
nay cap nhat trong than vong lap (tang dan timg don vi, cong tich liy, ...) rdi duogc
hién thi sau khi chAm dut vong lap.

Bai tap: S6 tam giac (triangle number) thir n 12 tong cta n s ty nhién dau tién. Vi
du, s6 tam giac thr 71a: 1 +2+3+4+5+6+7=28.

Mudi s tam gidc dau tién la: 1, 3, 6, 10, 15, 21, 28, 36, 45, 55, ...

Ta liét ké cac wdc sb cua 7 sb tam giac dau tién:

1:1

3:1,3

6:1,2,3,6

10: 1,2,5,10

15:1,3,5,15

21:1,3,7,21

28:1,2,4,7,14,28

Nhu vay 28 14 s6 tam gidc dau tién c6 hon 5 wdc sd.
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Tim tri clia s6 tam giac dau tién c¢6 hon 500 udce sb.

Két qua: 76576500

Luuy sO tam giac thir n la 5O tam giac trude do cong thém n. Tuy nhién, van dé ¢
chd dém sé ude sb ciia mot so tam gidc theo cach thong thuong cyc ky cham. Ta
phai str dung thuat toan dém s udc sb nhanh nhu sau:

Phén tich n thanh thira s6 nguyén t& (xem bai 27, trang 93).

Giasi:n = [T pe® , 56 wéc sé cuan s& 1a [T, (ax + 1)
Vidu:28=2x2x7=22x7! vaysd udc s cua 2813 (2 + 1) x (1 + 1) = 6 udc sb.

#include <stdio.h>

int countDiv(int n) {
int i, count, s;

for (s =1, i =2; i<=n; ++i, s *= count )
for (count =1; n% i==0; n/=1) count++;
return s;

}

int main() {
int i = 8, num = 28;

do num += i; while ( countDiv(num) <= 500 && i++ );
printf( "%d\n", num );
return 0;

}

Bai 23: (trang 8)

#include <stdio.h>

int main() {
unsigned n, i, j, sum;

printf( "Nhap n: " );

scanf( "%u", &n );

printf( "Cac so hoan hao nho hon %u: "
for (1 =1; 1< n; ++41 ) {
for ( sum =0, j =1; sum<=1 & j <=1/ 2; ++j )
if (1% j==0) sum += j;

> N );

if ( sum == 1 ) printf( "%u ", i );
}
putchar( '\n' );
return 0;

}

Thém diéu kién (sum <= i) cho vong ldp bén trong s& giam dang ké so vong lap can
xét. Chu y, udc so thuc sy lon nhat ctanlan / 2.

Bai 24: (trang 8)

#include <stdio.h>

int main() {
unsigned long n, t;
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unsigned u, sum = @, count = 0;

printf( "Nhap n: " );
scanf( "%lu", &n );
t =n;
do {

count++;

sum += (u =t % 10 );
} while ( t /= 10 );
printf( "%lu co %u chu so\n", n, count );
printf( "Chu so cuoi cung la: %lu\n", n % 10 );
printf( "Chu so dau tien la: %u\n", u );
printf( "Tong cac chu so la: %u\n", sum );
dot=1t*10 + n % 10; while ( n /= 10 );
printf( "So dao nguoc la: %u\n", t );

return 0;
}
Viéc két hop vira dinh trj vira ding lam biéu thirc diéu kién rat pho bién khi ding
vong lap while, do ... while, ban can rén luyén cach viét nay. Vi du:
do {

printf( "%u" , n % 10 );
} while ( n /= 10 );

Giai thich: sau khi n chia cho 1e, néu n con khac e (nghia la n < 10) thi vong lap van
con hoat dong.

Biéu thirc diéu kién cuia C s& dwoc dinh tri dé xac dinh dung sai: tri bat ky khac e 1a
true (dung), tri bang e |a false (sai). C nap tri ndy vao thanh ghi va kiém tra céc bit
dé xac dinh dling sai.

Diéu nay dan dén mot 13i rat thuong gép v6i nguoi méi lam quen C la nham 14n giira

du “==" ctia toan tir S0 S&nh bang v&i ddu “=” ctia toan tir gan. Vi dy:
if ( i =0 ) printf( "i bang 0\n" );
else printf( "i khac @\n" );

Két qua ludn xuat: “i khac @” véi moi i nhép vao, ké ca khinhdp i =

Ngudi viét da nham ln phép so sanh véi phép gan. Trinh bién dich s& gan i bang e,
r0i kiém tra bleu thirc diéu kién. Vi biéu thic nay bang e nén ludn cho két qua sai va
phan else clia cAu tric if ... else s& duoc thuc hién.

Lap trinh vién C c¢6 kinh nghiém thuong dung meo sau dé tranh 13i: thay vi ban viét:
if (i==0) ...,dung:if (@ ==1i )...

Trong truong hop nham 1an ddu == véi =

if (i =0 ) ...:chuong trinh van chay va cho két qua sai.

if (@ =1) ...:s&bao 15i do khdng thé gin cho mot hang.

Loi nay goi la 161 Lvalue: tri bén trai dau = duoc C cho la mdt “modifiable lvalue”,
nghia 14 phai thay d6i duoc. Ngon ngir thira ké C 1a C# ciing chu ¥ loai bo dic tinh
dé nham 14n nay.

Mot cach thyue hién khéc, xem bai tap dudi.

Bai tip: Nhap vao mot sd tu nhién n (c6 nhiéu hon 2 chit sb), cho biét n c6 bao nhiéu
chit s6, tim 2 chit s6 dau tién va 2 chit s6 cudi ciing ciia n.

Nhap n: 12345 .
12345 co 5 chu so: [12] .. [45]

#include <stdio.h>
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#include <math.h>

int main() {
unsigned long n;
int c;

printf( "Nhap n: " );
scanf( "%lu%n", &n, &c );
printf( "%lu co %d chu so: [%lu] .. [%lu]\n",
n, ¢, n/ ( unsigned ) pow( 10, c - 2 ), n % 100 );
return 0;

}

Bai tap: Chudi “tu liy thura” (self powers) 11 + 22 + 33 + ., + 10° = 10405071317.
Tim muoi chit s6 cudi cing cta chudi 11 + 22 + 33 + ... + 100019

Két qua: 9110846700

Vi chi cAn mudi chir s6 cudi cung cua tong, ta ding tong % 1el0 dé cit 1dy 10 chit
s6 cubi. Ta ciing 4p dung s hoc dong du dé tranh tinh toan sé 16n, luu ¥ cac tinh
chat sau:

(@*b)%c=((@a%c)*(b%c))%c dungkhi tinh giai thira
(@+b)%c=((a%c)+(%c))%c dungkhitinh tong giai thira

Do 1am viéc v6i s6 16n, ta dung kiéu unsigned long long m&i c6 két qua dung.

#include <stdio.h>

int main() {
unsigned long long result
unsigned long long modulo

H
lelo;

for ( unsigned long long i = 1; i <= 1000; ++i ) {

unsigned long long temp = i

for ( unsigned long long j = 1; j < i; ++j ) {
temp *= ij;
temp %= modulo;

}

result += temp;

result %= modulo;

}
printf("%11lu\n", result);
return 0;

}

Bai 25: (trang 9)

#include <stdio.h>

int main() {
unsigned a, b, gcd, lcm;

printf( "Nhap cap (a, b): " );
scanf( "%u%u", &a, & );

gcd =

while ( a % gcd || b % gcd ) gecd--;
printf( "USCLN (a, b): %u\n", gcd );
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Icm = a;
while ( lem % a || lcm % b ) lcm++;
printf( "BSCNN (a, b): %u\n", lcm );
return 0;

}

C6 nhiéu giai thut cho bai nay trinh bay trong nhi€u séch 1ap trinh, chi yéu la giai
thuat tinh USCLN. Chiing t6i gi6i thiéu 2 giai thuat phd bién:

- Dung giai thuat vét can (cach trén). Goi ged 1a USCLN, khoi tao ged bang a hoic b
(t6t nhat bang sb nho hon). Sau d6 trir ged dan timg don vi cho dén khi a va b déu
chia hét cho gcd, ged cubi s& 1a USCLN.

Nhu vay didu kién cham dut vong 1ap 14 a va b déu chia hét cho ged:
(a%gcd==0 8 b % gcd == 0 )

Suy ra, diéu kién dé vong lip ton tai 12 phu dinh ménh dé trén, theo dinh 1y De
Morgan'® la:

(a%ged!=2 || b % ged !'= 0 )

va viét tat: (a%ged || b%ged)

- Dung thuéat toan Euclid:

#include <stdio.h>

int main() {
unsigned a, b, c;

printf( "Nhap cap (a, b): " );

scanf( "%u%u", &a, & );

c =a * b;

while (a-b ) (a>b)? (a-=b):(b-=2a);
printf( "USCLN (a, b): %u\n", a );

printf( "BSCNN (a, b): %u\n", c/a );

return 0;

}

+ Chu y biéu thire diéu kién (a - b) cta vong lip while twong duong biéu thirc diéu
kién (a != b) va trudc khi tién hanh giai thuét tinh USCLN phai tinh truéc tich a *
b vi sau giai thudt a, b d thay doi.

+ Néu ban viét:

while (a-b ) (a>b)?a-=b:b-=a;

ban c6 thé s& nhan két qua sai do qua trinh t6i wu ma ddi tuong tiy theo trinh bién
dich. Ban nén viét véi cap ngodc don bao quanh:

while (a-b ) (a>b)? (a-=b):(b-=a);

Ta ciing gip tinh trang twong ty khi ding macro. Cé vai nguyén tic don gian dé tranh
CaC hiéu 1ing 1é do macro gdy ra: dung cap ngodc don bao quanh maro va cac tham
s6 cia macro, khong nén truyén mot biéu thirc nhu 1a mot tham s ctia macro. Vi du:
#tdefine Cube( x ) x * x * x

s& hoat dong sai voi: cube( x + 1 ), vi trinh bién dich s& hiéu la:

X+ 1*x+1*x+1twe: x+ (1 *x)+ (1*x)+ 1.

Ta can viét nhu sau:

#define Cube(x) ( (x) * (x) * (x) )

18 Augustus De Morgan (1806 - 1871)
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+ Thuét toan tinh USCLN trong cach trén khong chinh xac vo1 a (hodc b) &m hoac
bang e. Chlng duoc suy khong day du tir thuat toan Euclid nhu nhiéu sach 1ap trinh
mo ta. Thuat toan Euclid ding cong thire truy hdi (recurrence formula) sau:

ged( @,b) =
{gcd( a,b) = gcd(bMOD a,a) (a > @)
Vi ding cong thirc truy hoi, thuat toan Euclid c6 thé thuc hién dé dang bang dé quy:

unsigned gcd( unsigned a, unsigned b ) {
return ( !la ) ? b : gcd( b % a, a);
}

Chay:

- USCLN(0, 0) khong xac dinh, ta khong xét & day.

- BSCNN( a, b ) c6 thé tinh dwoc tir USCLN(a, b).

Bai tap: 2520 1a s6 nho nhat chia hét cho tat ca cac sé tir 1 dén 10. Tim sb duong
nho nhét chia hét cho tat ca cac sb tir 1 dén 20.

Két qua: 232792560

Luu y, theo md ta thi 2520 12 boi s6 chung nho nhit ciia cac s tir 1 dén 10.

#include <stdio.h>

int lem( int a, int b ) {
int lcm = a;
while ( lem % a || lem % b ) lcm++;
return lcm;

}

int main() {
int i, k;
for ( k = 2520, i = 11; i <= 20; ++i )
k =1lem( k, i);
printf( "%d\n", k );
return 0;

}

Bai tap: Nhap mot s0 thue (kiéu double) duong, phan thap phén c6 t6i da 6 ky tu.
Tach s6 nhap ra phan nguyén va phan thap phan roi in ra man hinh:

= Nhap mot so float: 123.456789 .
>_ Phan nguyen : 123
— Phan thap phan: 456789

#include <stdio.h>
#include <math.h>

int main() {
double n, m;
long t;
int i = 0;

printf( "Nhap mot so double: " );
scanf( "%1f", &n );
printf( "Phan nguyen : %1d\n", t = ( long ) n);
do {
i++;
m=n*pow( 10, i ) - t * pow( 10 , i );
} while ( n * pow( 10, i ) - (long ) ( t *pow( 10 , 1 ) + m ) );
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printf( "Phan thap phan: %1d\n", ( long ) m );
return 0;

}

Goi m 14 trj phan thap phan cua s6 thyc n.

Y tuéng 1a s6 thuc (n) va phan nguyén (t) cua no khong bao gio bang nhau (n - t
1= 0) khi phan thap phan cua s6 thuc con khac e. bé phan thap phan cua s6 thuc 1a
e, ta nhan sd thuc n voi 16 mot sd 1an, clng dung bing s6 1an nhan 10 dé chuyén m
thanh tri nguyén. Tuy nhién, do han ché vé do chinh xéc cua kiéu double, khi so sanh
n VA t ta phai “day” chung sang phan nguyén r0i méi so sanh.

Néu chi don gian lay phan nguyén va phan thap phan, ding ham modf() trong thu
vién math.h.

#include <stdio.h>
#include <math.h>

int main() {
double n, fractpart, intpart;
n = 9.123456;
fractpart = modf(n, &intpart);

printf("Phan nguyen : %1f\n", intpart);
printf("Phan thap phan: %1f\n", fractpart);
return 0;

}

Bai 26: (trang 9)

#include <stdio.h>
#include <math.h>

int main() {
int num, denom;
int tnum, tdenom;

printf( "Nhap tu so, mau so: ");
scanf( "%d%d", &num, &denom );

tnum = abs( num );
tdenom = abs( denom );

while ( tnum != tdenom )
( tnum > tdenom ) ? ( tnum -= tdenom ) : ( tdenom -= tnum );
/* tnum bay gid bang gcd( num, denom ) */
num /= tnum;
denom /= tnum;

printf( "Rut gon: " );
if ( denom < @ ) {
num = -num;
denom = -denom;

}

if ( denom == 1 ) printf( "%d\n", num );

else printf( "%d/%d\n", num, denom );
return 0;
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Thuat toan Euclid tinh USCLN é4p dung trong bai 25 (trang 89), chi dung véi hai s6
nguyén dwong, vi vy can lay gia tri tuyét ddi cta hai s6 trude khi tién hanh thuat
toan.
bé phan s0 6 dang in thuén tién, ta bién ludn nhu sau:
Neu tr sO va mau sd khac dau, xet mau sd; néu miu sb < o, ta d6i dau ca tir sO va
mau sd de dau - chuyen sang tur s6.
Néu tir s6 va mau s6 cung dau xét mau s6; néu miu sb < e (nghia la tir s cling
< 0),ta d6i diu ca tir s6 va mau s6 dé loai dau -.
M0 ta diéu kién trén bang ngdn ngir lap trinh:

if ( num * denom < 0 ) {

if ( denom < © ) { num = -num; denom = -denom; }
} else {
if ( denom < © ) { num = -num; denom = -denom; }
}
Ta rut gon thanh:
| if ( denom < @ ) { num = -num; denom = -denom; }

Bai 27: (trang 9)

#include <stdio.h>

int main() {

unsigned n, i 2;

printf( "Nhap n: " );
scanf( "%u", &n );
while ((n > 1) { /* lap khi n > 1 */
while ( n % i ) ++i; /* tim uwdc s6 i dau tién > 1 cla n */
/* chia n cho i vlra tim dugc va phan tich thlra sé nguyén té tiép */

n /=1,

/* i chinh 1a udc s6 nguyén t6 nhd nhat cla n */

printf( n > 1 ? "%u * " : "%u\n", i );

ieturn 0;

}
Trudce hét ban hay quan sat cach tinh thira s6 nguyén t0 cia i
n trong hinh bén: ) ) n/i | (khéngcan
- Bén tréi ta chia n cho s0 nguyén t0 vira tim dugc bén phai, khdi tao)
va thyc hién diéu nay cho dén khi n = 1 (nghia la lip trong 12 2
khin > 1). 6 2
- Bén phai ta tim wdc s6 nguyén té nhé nhat véi mdi n twong ? 3

ung bén trai.

- Két qua cot bén trai (cdc udce s6 nguyén té nho nhat tim
duoc) 1a cac thira so nguyén t6 nhan dugc khi phan tich n thanh thira s6 nguyén t6.
Ta nhén xét: uoc sO i > 1nho nhat ciia mot sO n luon la mot s6 nguyén to. Boi vi
néu i khong phai 1a s6 nguyén t6 thi s& tim duoc mot udc sd > 1 ctan nho hon i, d6
12 udce s6 cua chinh i. Nhu vay, ¢ phia bén phai, thay vi phai tim wdc $6 nguyén té
nhé nhdt cta n ta chi can tim woc s6 > 1 nhé nhdt cta n. NOi cach khéc, phia bén
phai chi can tim wéc s6 > I dau tién cua n bén tréi.

Chu ¥, vong lap tim u6e sb 1an sau bét dau tir 1 cil.

12=9%2%3
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Mot cach giai khac:

- Tim cac udc s cua n 16n hon 1.

- Néu tim thay logi bo thira s6 nguyén to dé (n /= i), in no6 ra va tim tiép.

Vi mét thira s6 c6 thé xuat hién nhiéu lan, dung while thay vi if.

for (i =2;1i<=n; ++i)
while (n % i==0) {
n /=1i;
printf( n > 1 ? "%u * " : "%u\n", i );
}

Co thé dung giai thuat dé quy nhung phuc tap hon nhiéu:

#include <stdio.h>
#include <math.h>

void PrimeAnalyse( unsigned prime, unsigned n ) {
if ( prime > ( unsigned )( sgqrt( n ) ) ) {
printf( "%u\n", n );
return; }
if (n % prime == 0 ) {
printf( "%u * ", prime );
PrimeAnalyse( prime, n/prime );
return;

}

else PrimeAnalyse( prime + 1, n );

}

int main() {
unsigned n;
printf( "Nhap n: " );
scanf( "%u", &n );
PrimeAnalyse( 2, n );
return 0;

}

Pay 1a mét bai toan dé quy kiéu “chén trén”, ting sO prime duoc chuyén dén ham
PrimeAnalyse() dé xac dinh c6 phai 13 udc s cua n khong, cho dén khi prime virot qua
diém “chin trén” Jn (diém ding cta dé quy). Trong ham, khi mot prime duoc xac
dinh 13 u6c sb (n % prime == @) thi prime d6 dugc inra va kiém tra tlep vGi n/prime
xem con 1a wée sb khong, néu khong prime mai (prime + 1) s€ duogc kiém tra.

bé giam sb lan dé quy, dong: PrimeAnalyse( prime + 1, n );

duoc viét thanh:

if ( prime == 2 ) PrimeAnalyse( 3, n );
else PrimeAnalyse( prime + 2, n );

Bai tap: Tim thira s6 nguyén t0 16n nhat ctia 600851475143.
Két qua: 6857

#include <stdio.h>
int main() {
long long n
int i = 2;
while ((n > 1) {
while ( n % i)
n /= 1ij;
}
printf("Max: %d\n", i);
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return 0;

}

Bai tip: Hai s0 lién tiép dau tién c6 hai thira s nguyén t khac biét la:

14=2x7

15=3x5

Ba s6 lién tiép dau tién co ba thira sb nguyén t6 khac biét la:

644 =27 x 7 x 23

645=3 x5x43

646 =2 x 17 x 19,

Tim bdn s6 lién tiép dau tién co bon thira sé nguyén td khac biét. Hay cho biét s6
dau tién cia bon s6 nay.

Két qua: 134043

Mic du giai thudt tim cac thira s6 nguyén té da viét tot, nhung chuong trinh van chua
du nhanh. Ta dung "sang Eratosthenes” (xem bai 58, trang 122) dé tao mang cac s6
nguyén t6, roi ding mang nay tang toc viéc tinh céc thira sb nguyén t6. Ta gi6i han
v6i cac s6 nguyén to dudi 10% (1229 s6). Ban ciing luu y bién t trong ham test(),
bién nay giup tranh dém cac thira s6 nguyén t6 lap lai.

#include <stdlib.h>
#define MAX 1229
short* sieve;

int* primes;

int test( int n, int limit ) {
inti=0, t=0, c=0;
while ( n > 1) {
while ( n % primes[i] && i < MAX ) ++i;
n /= primes[i];
if ( primes[i] > t ) c++;
if ( ¢ > limit ) return 0;
= primes[i];
}
return ¢ == limit;

}

int check( int n, int limit ) {
for (int i = 0; i < limit; ++i )
if ( test( n + i, limit ) == @ ) return 0;
return 1;

}

int main() {
int i, j, size;

sieve = calloc( 1le4, sizeof( short ) );
primes = calloc( MAX, sizeof( int ) );
for ( size =9, i =2; i < led; ++1i )
if ( !sieve[i] ) {
primes[size++] = i;
for ((jJ =1+ 1i; j < 1ed; j += i ) sieve[]] =
}

i=2;
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while ( !check( i++, 4 ) ) { }
printf("%d\n", 1i);
return 0;

}

Bai 28: (trang 10)

#include <stdio.h>
#include <math.h>

int main() {
double x;
long round;
unsigned n;

printf( "Nhap so thuc x: ");
scanf( "%1f", & );

printf( "Do chinh xac: ");
scanf( "%u", &n );

/* x = x * 10", muc tiéu dich chuyén phan can
lam tron thanh phan nguyén cla sé thap phan */
X *= pow( 10, n );

/* tién hanh 1am tron, chuyén kiéu tu doéng thanh long */
if (x>0 ) round = ( long )( x + 0.5 );

else round = ( long )( x - 0.5 );

/* x = x / 10", ngugc véi dich chuyén lic dau */

x = round / pow( 10, n );

printf( "%.*1f\n", n >0 ?n : 0, x );

return 0;
}
Chudi dinh dang: %.*1f c6 ¥ nghia nhu sau:
X =3.1415983;
n=4
rintf( "%.*1f", n, x );
printf( "% ) )
nchir s
thap phan
(I
3.14159%

Ky tu * cho biét so ky tw danh ché duge chi dinh bdi mot tham sb (kiéu int) cua
printf() tai vi tri tuong ung.

Nghia la:

printf( "%.*1f\n", n , x );

Véin = 4, tuong duong voi: printf( "%.41f\n", x );

Bai 29: (trang 10)

#include <stdio.h>

int main() {
unsigned cel, fah;
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printf( "%10s%14s\n", "Celcius", "Fahrenheit" );
for ( cel = @; cel <= 10; ++cel )

printf( "%10u%14.2f\n", cel, 9.0 * cel / 5 + 32 );
printf( "\n%1@s%14s\n", "Fahrenheit", "Celcius" );
for ( fah = 32; fah <= 42; ++fah )

printf( "%10u%14.2f\n", fah, 5.0 * ( fah - 32 ) / 9 );
return 0;

Bai 30: (trang 10)

#include <stdio.h>

int main() {

}

double rate, balance;
unsigned year, period, n;

do {
printf( "Nhap lai suat, tien von, thoi han: " );
n = scanf( "%1f,%1f,%u", &rate, &balance, &period );
while ( getchar() !'= '"\n'" ) { }

if (n!l=3 || n==EOF )
printf( "Nhap thieu hoac nhap loi!\n" );
} while ( n !=3 || n == EOF );

printf( "Lai suat: %g%%\n", rate * 100 );
printf( "Von ban dau: %g\n", balance );
printf( "Thoi han: %u nam\n", period );
printf( "%3s%10s\n", "Nam", "Von" );
for ( year = 1; year <= period; ++year ) {
balance *= 1 + rate;
printf( "%3u%leg\n", year, balance );
}

return 0;

Bai nay dung vong 13p do while dé kiém soat nhép voi ham scanf(): ham scanf()
sé tra vé so phan tr duge gan tri thanh cong. Néu xuit hién 18i scanf() tra vé trj EOF.
Mot vi du vé€ dung ham scanf() ¢o kiém tra 13i va c6 chu ¥ y loai bo ky tu "\n* cON
sot lai trong ving dém nhép:

printf( "Nhap mot so integer: " );
while ( scanf( "%d", & ) !=1 ) {

}

while ( getchar() != '"\n' ) { }
printf( "Nhap mot so integer: " );

Ham scanf() con dugc sir dung rat linh hoat dé xur Iy dt liéu nhap, xem thém bai
174 (trang 276).

Bai 31: (trang 11)

#include <stdio.h>

int main() {

unsigned i, j;
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printf( "Bang cuu chuong\n" );
for (1 =1; 1i<=10; ++i ) {
for (j =25 j <= 9; ++j )
printf( "%c%2ux%2u=%2u", 179, j, i, i * j );
printf( "%c\n", 179 );
}

return 0;

}

In tirng dong cho tat ca cac bang ctru chuong réi mdi chuyén sang in dong ké tiép.
Cac bang ctru chuong cach nhau béi ky tu trang tri c6 ma AscIr 179.

Bai 32: (trang 11)

#include <stdio.h>

int main() {
char c;
do {

unsigned n;

printf( "Nhap n: " );

scanf( "%u", &n );

while ( getchar() != '\n' ) { }

unsigned num = @, i = 0;

while (1) {
printf( "%5u", n );
if (n==1 & & num > 1 && ++num ) break;
if(n%2)n=n*34+1;
else n /= 2;
num++; i++;
if (1% 6 ==0 ) putchar( "\n' );

}

printf( "\nHailstones sinh duoc: %u\n", num );

do {
printf( "Tiep (y/n)? ");
scanf( "%1[~\n]c", &c );

while ( getchar() != '\n" ) { }
} while ( c != 'y' & c != 'n" );
} while ( c != 'n" );
return 0;

}

Kho khin chi yéu ciia bai tip nay 1a xac dinh cac hailstones cia 1, nguyén do 1a tri
1 cling dugce xem nhu diéu kién dé két thiic vong 1ap. Tuy nhién, ta d& dang phéan biét
tri 1 nay 14 tri dua vao dé tinh hay trj cudi chudi hailstones dwa vao viéc dém sé phan
tir ctia chudi hailstones duogc sinh ra:

if (n==1 & & num > 1 & ++num ) break;

Néu hai diéu kién dau 14 true thi ting num va do num > @ nén ciing true.
Co¢ vai cach thé hién vong 1dp vinh vién trong C nhu:

for (55 ) {}
while (1) { }

Dé thoat khoi cac vong lap vinh vién nay, dung phat biéu break, goto hoic return,
nhung 1ap trinh vién c6 kinh nghiém thuong khong dung goto.

Bai tap: Trong vi du ciia bai tap trén, ban thay chudi hailstones bat dau tir 15 c6 18 s0.
Véi n ban dau 1a bao nhiéu, n nhé hon mét triéu, chudi hailstones tao ra s& dai nhat.
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Két qua: 837799

#include <stdio.h>

int main() {
int c_max = 0;
unsigned i, n, n_max = 0;
for (1 =1000000; i > 0; --i ) {
unsigned count = 0;
n=1ij;
while (1) {
if ( n ==1 & count > 1 && ++count ) break;
if(n%2)n=n*3+1;
else n /= 2;
count++;
}
if ( count > c_max ) {
c_max = count;
n_max = ij;
}
}
printf( "%u\n", n_max );
return 0;

}

Bai 33: (trang 11)
#include <stdio.h>
#include <math.h>

int main() {
unsigned i, j, s;

printf( "So Amstrong co 3, 4 chu so:\n" );

/* i dung duyét cac sé c6 3, 4 chit s6 */

for (1 =100; i < 9999; ++i ) {
/* j dung tach cac chit s6 cla i ra dé kiém tra */
for (s =0, j=1; s <=18&& j>0; j /=10 )

s += ( unsigned )pow( j % 10, i < 1000 ? 3 : 4 );

if (1 ==s) printf( "%u ", i );

}

putchar( '\n' );

return 0;

}

Tuong tu bai 23 (trang 87), thém diéu kién sum <= i cho vong lp bén trong s& giam
dang ké s6 vong lap can xét.
Mot cach giai khac, dung macro thay cho dung ham pow():

#include <stdio.h>
#tdefine p3( x ) x * x * x
#tdefine p4( x ) x * x * x * x

int main() {
unsigned i, j, k, 1, d;

for (

i=1; 1< 10; ++1 )
for ( j =

9; j < 10; ++j )
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for ( k =0; k < 10; ++k ) {
d = 100*i + 10*j + k;
if ( p3(1) + p3(3) + p3(k) ==d )
printf( "%u ", d );
for (1 =0; 1< 10; ++1 )
if ( p4(i) + pa(j) + pa(k) + p4a(l) == 10*%d + 1 )
printf( "%u ", 10*d + 1 );
}

return 0;

}

Bai tip: Bai tap trén cho thay chi co ba so bang tong lity thira 4 ctia cac chit s6 cia
ching (s6 Armstrong bac 4): 1634, 8208, 9474

Ta khong tinh s6 1, dit 1 = 14, vi vé phai khong xem 1a mét téng.

Tong ciia ba sd trén 1a 1634 + 8208 + 9474 = 19316.

Tim tong cua tit ca cac sb bang téng lity thira 5 ciia cac chit s ctia chung.

Két qua: 443839

Luu ¥, tri tbi da cta 1 chit s6 14 9°, s 16n nhét phai xét 1a 6 x 9° = 354294,

#include <stdio.h>
#include <math.h>

double isTrue( int x ) {
int t = x;
double s = 0;
dos += pow( t % 10, 5 ); while ( t /= 10 );
return s == Xx;

}

int main() {
int i, sum = 0;
for (1 =2; i< 354294; ++i )
if ( isTrue( i ) ) sum += i;
printf( "%d\n", sum );
return 0;

}

Bai 34: (trang 11)

#include <stdio.h>
#include <math.h>
#define eps le-6

double f( double x ) {
return pow( sin( x ), 2 ) * cos( x );

}

double inter( double a, double b, unsigned n ) {
unsigned 1i;

double h = ( b - a )/n;
double t = 0.5 * (f(a )+ f(a+n*h));
for (1 =1; 1< n; ++1 )

t+=f(a+1i*h);
return t * h;
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int main() {
unsigned n = 10;
double a = 0;
double b = 1.5708; /* n/2 */
double t, t1;

tl1 = 1nter( a, b, n);
} while ( fabs( t1 -t ) / 3 > eps );

printf ( "Ket qua : %1f\n", t1 );
printf ( "Doi chung: %1f\n", pow( sin( b ), 3 ) / 3 );
return 0;

}

Cong thue hinh thang dung tinh tich phan xac dinh: véi h= b—a ,x; =a+ih

j@m {%%wofminhﬁwM§Wﬂ

n

+fx|+1) f(a+ih) +f(a+(i+Dh)
- Z hz 2

bleu thuc cuql & trén da thuén loi qho viéce t6 chire vong lap chay tur e dénn - 1,than
vong lap 1a tong tich iy cua 1/2 tong hai loi goi ham:

double inter( double a, double b, unsigned n ) {
unsigned 1i;
double h = ( b - a )/n;
double t = 0.0;

for (1 =0; 1< n; ++1 )
t4+=(f(a+i*h)+f(a+(i+1)*h))/ 2;
return t * h;

}

nhung biéu thirc sau gitip d‘é xay dung vong 1ap hon va ciing chay nhanh hon (than
vong 1dp chi goi ham mot lan):

[l ), foo)s ), o) )]

2 2

- h[w +f(xq)+.. + f(xn1)}

2

:h{ x0)+f><n Zf(x)} {f(a)+f£a+nh)+nz1f(a+ih)}
=

double inter( double a, double b, unsigned n ) {
unsigned i;
double h = ( - a)/n;
double t = 0.5 * (f(a )+ f(a+n*h));

for (1 =1; 1< n; ++1 )
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t+=f(a+1i*h);
return t * h;

}

Ban can nhan thay mi tuong quan nhat dinh cta cac ky hi¢u toan hoc IT hodc £ véi
vong ldp for. Nhitng bién do6i so bd cong thic todn hoc lam giai doan lap trinh tré
nén thuan tién hon.

Bai 35: (trang 12)

#include <stdio.h>

int isPrime( unsigned k ) {
unsigned 1i;
if ( k == 2 ) return 1;
if (k<2 || k%2==0) return 0;
for (1 =3; 1< (k> 1);1i+=2)
if (k% 1i==20) return 0;
return 1;

}

int main() {
unsigned n;

printf( "Nhap n: " );
scanf( "%u", &n );

if ( isPrime( n ) )
printf( "%u la so nguyen to\n", n );
else {
printf( "%u khong la so nguyen to\n", n );
unsigned 1i;
for (i=n-1; 1 >=2; --i)
if ( isPrime( i ) ) {
printf( "So nguyen to be hon gan nhat: %u\n", i );
break;
}
}

return 0;

}

Mot s6 nguyén to k 1a sd nguyén 16n hon 1, chi chia hét cho 1 va cho chinh né. Ban
phai kiém tra diéu nay bang cach l1an lugt kiém tra cac s tir 2 (duwong nhién k chia
hét cho 1) dén k xem k co chia hét cho s nao khong. Néu s6 can kiém tra chua dén
k M k da chia hét cho no thi k khong phai 1a sé nguyén td.

Thuyc té chi can kiém tra tir 2 dén vk : diéu kién vong l3p 12 k<, hodc k *k <n.
Theo bét dang thire Cauchy™®: Jk < (k_;) , vi vay thay vi dung vk (phai c6 thu vién

math.h) va tinh toan cham hon, ta c6 thé dung:

(k+1)/2=k/2+0.5~k/2+1

Vi 56 nguyén, phép chia cho 2" co thé thay thé bang phép dich phai bit >> n don vi.
Vi du: thay vi kiém tra v6i 1 + k/2, takiém travéi1 + (k >> 1).

Phép dich bit dugc thuc thi nhanh hon do phan cing ho tro.

19 Augustin Louis Cauchy (1789 - 1857)
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Ban ciing c6 thé liy s6 nguyén t6 gan nhat, bé hon n, bang cich d¢ quy nhu sau.
Cach nay tha vi do gan vai tu duy clia con nguoi:

#include <stdio.h>

int isPrime( unsigned k ) {
unsigned 1i;

if ( k == ) return 1;
if (k<2 || k%2==0) return 0;
for (1 =3; 1< (k> 1); i+4=2)
if (k% 1i==20) return 0;
return 1;
}

int getPrime( unsigned n ) {
if ( isPrime( n ) ) return n;
return getPrime( n - 1 );

}

int main() {
unsigned n, t;

printf( "Nhap n (n > 2): " );
scanf( "%u", &n );

t = getPrime( n );

if (t==n)
printf( "%u la so nguyen to\n", n );
else {

printf( "%u khong la so nguyen to\n", n );
printf( "So nguyen to be hon gan nhat: %u\n", t );
}

return 0;

Bai 36: (trang 12)

#include <stdio.h>

int main() {
unsigned n, k, i, count;

printf( "Nhap n: " );
scanf( "%u", &n );

k = 2;
count = 0;
while ( count < n ) { /* vong 1lap kiém tra k c6 phai 13 sé nguyén té */
for (1 =2;1*1i<=k; ++i )
if ( k% i ==20) break;
if (1i*1i>k){
printf( "%u ", k );
count++;
}
k++;
}
putchar( "\n' );
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return 0;

}

Vong lap duyét cac s6 i tir 2 &én Vk , néu k chia duoc cho mot trong cac s6 do dung
1énh break dé thoat khoi vong 1ap. Nhu vay c6 hai truong hop két thuc vong 13p, xéc
dinh boi tri cua i khi két thuc vong lap:

-Néui < vk, nghiala k c6 udc sé va khong phai 14 sb nguyén t6.

-Néui > vk, nghia la k dd vuot qua vong lap kiém tra va 1a s6 nguyén t6.

Bai 37: (trang 13)

#include <stdio.h>

int main() {
unsigned n, m, s;

do {
printf( "Nhap n: " );
scanf( "%u", &n );
} while ( !'n && printf( " Error: n > 0\n" ) );

s = 0;
m=1;
while ( s + m< n) {
printf( "%u", m );
S += mM++;
if (s+m<n) printf( " + " );

}
if (s) |
printf( " = %u < %u\n", s, n);
printf( "m = %u\n", m - 1 );
}
else printf( "Khong tim thay\n" );
return 0;
}
Chut y mot cach béo 10i cia vong 1ap nhap so:
do {

printf( "Nhap n: " );
scanf( "%u", &n );
} while ( n <= @ && printf( " Error: n > @\n" ) );

Ham printf() tra vé sd ky tu xuat, trong trudng hop trén vé phai biéu thire diéu kién
cua while luon dung.

- Trong truong hop nhép sai (n <= o), kiém tra vé trai biéu thirc diéu kién cho két
qua dang nén tiép tuc kiém tra vé phai va 1i bao 101 dugc in ra.

- Trong trudng hop nhap dung (n > @), kiém tra vé trai biéu thirc diéu kién cho két
qua sai; do tinh chit “ngin mach” cua biéu thirc didu kién, nén khong can kiém tra
biéu thirc vé phai nita.

Néu chi tim m, c6 thé viét ng?in gon nhu sau:

#include <stdio.h>

int main() {
unsigned n, m, s;
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do {
printf( "Nhap n: " );
scanf( "%u", &n );
} while ( n <= @ && printf( " Error: n > 0\n" ) );
s = 0;
m=1;
while( s + m < n ) s += mi+;
if (s ) printf( "m = %u\n", m - 1 );
else printf("Khong tim thay\n");
return 0;

Bai 38: (trang 13)

#include <stdio.h>

int main() {
unsigned x, y, z, x1, yl, z1, min, n;

printf( "Nhap n (nghin dong, n > 5): " );
scanf( "%u", &n );

X=y=2z=x1=yl=121-=20;
min = n;
for (y=n/2;y>0; --y)
for (z=0; z<n/5; ++z ) {
Xx=(n-2%*y-5%*z);

ifF((y>x+2z )& (x+y+z<min) ) {
min = x +y + z;
x1 =x; yl=y; zl1 = z;

}
}
printf( "( %u, %u, %u ): %u\n", x1, yl, z1, min );
return 0;
}
Bai tap nay thuc chat l1a giai hé phuong trinh;
X+2y+5z=n_,. ) A
{ Y voi (x + y + z) nho nhat
y>X+27

bang cach thir tt ca tp hop nghiém co thé.

Céc bai tap tir 38 - 42 diing nhiéu vong 1ap 16ng nhau dé duyét “vét can” mot tap hop
16n cac kha ning can xét.

Dé giam s vong lap 16ng nhau, dua dén giam kich thudc tap hop can xét, ta co thé:
- Tlr x+ 2y + 5z =, SUY ra 2y < n VA 5z < n, nén tap hop can xét thu nho lai: y [1,%] va

ze [o,%) .Viy>x+z nén ta thiét ké vong 1ap theo y chay tir I6n dén nho dé co két

qua nhanh hon.
- Tl x+2y+5z=n,suyra x=n—(2y+5z), ta loai b6 duoc vong lap theo x.

Bo két qua (x, y, z) dugc luu vao (x1, y1, z1), dong thoi tong x +y + z (sd t& bac ciia
dap an) dugc tinh dé so sanh véi lan sau nham thu dugc bg két qua c6 so to bac it nhat.
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Bai tap: Tién t& & Anh duogc tao thanh tir bang Anh £ va pence (p), va c6 tam loai tién xu
duoc dung: 1p, 2p, 5p, 10p, 20p, 50p, £1 (100p) va £2 (200p).

C6 thé tao dugc £2 theo cach sau:

Ix£1 + 1x50p + 2x20p + 1x5p + 1x2p + 3x1p

C6 bao nhiéu cach khac nhau c6 thé tao duoc £2 tir s luong bét ky tién xu céc loai?

Két qua: 73682

Néu ban st dung 8 vong lap 16ng nhau, mdi vong lip cho mét loai tién xu, chuong trinh
s€ chay cuc ky cham. Ta nhan théy bai toan c6 mdt sb tinh chét cho phép ap dung quy
hoach dong (dynamic programming).

#include <stdio.h>

int main() {
int target = 200;
int coins[] = {
int ways[201] =
int i, j;
for (1=0; i< 8; ++i )
for ( j = coins[i]; j <= target; ++j )
ways[j] += ways[j - coins[i]];
printf( "%d\n", ways[target] );
return 0;

}

3
1, 2, 5, 10, 20, 50, 100, 200 };
{1, 0}

Bai 39: (trang 13)

#include <stdio.h>

int main() {
unsigned a, b, c;

for ((a =1; a < 100; ++a )
for (b =1; b < 100; ++b )
for (¢ =1; c < 100; ++c )
if (a*a+b*b==c*c){
if (b-a==18 c-b==1)
printf( "(%u, %u, %u): ba so nguyen lien tiep\n", a, b, c );
if(b%2==08 b -a==28 c-b==2)
printf( "(%u, %u, %u): ba so chan lien tiep\n", a, b, c );
}
return 0;
}

Luu y 1a ta ¢ thé tinh nhanh két qua nhu sau:

- Goi x 1a s6 th hai trong bd ba s lién tiép, dé chung 13 bd ba Pythagorean:

(X -1)? + %2 = (x + 1)

Rut gon: x* = 4x, do X > 0, x =4, bd ba Pythagorean 1a ba s6 lién tiép: (3, 4, 5).

- Goi 2x 1a s6 chén thir hai trong bd ba s6 chin lién tiép, dé chung 1a b ba
Pythagorean:

(2(x - 1)) + (297 = 2((x + 1))?

Rt gon, van tinh dugc x = 4, by ba Pythagorean 1a ba s6 chén lién tiép: (6, 8, 10).
Vi vay bai tap trén chi dung dé kiém tra cach st dung vong lap 1ong nhau.

Bai tap: Co mét b ba Pythagorean véi a +b + ¢ = 1000. Tim tich abc.

Két qua: 31875000
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Diéu kién bo ba Pythagorean néu trén c6 thé riit gon nhu sau:

a% +b? = (1000 - (a + b))?

a® + b? = 10002 - 2000(a + b) + a® + 2ab + b?

Rut gon: 1000(a + b) - ab = 500000

#include <stdio.h>

int pyTriplet() {
unsigned a, b;
for (@ =1; a < 1000; ++a )
for (b=a+ 1; b < 1000; ++b )
if (1000 * (a+b ) - a * b == 500000 )
return a * b * (1000 - (a+b ) );
}

int main() {
printf( "%d\n", pyTriplet() );
return 0;

}

Bai tap: Néu p 1a chu vi ciia mot tam giac vudng véi cac canh {a, b, c} nguyén, thi
chi co 3 tam giac cho p = 12e:
{20, 48, 52}, {24, 45, 51}, {30, 40, 50}
Tim tri p, p < 1000, cho s tam giac nhiéu nhat.
Hai dang thuc sau phai thda man:
a2 + b2 = ¢c2 (1)
a+b+c=p(2)
Tir (2),c = p - a - b. Thé vao (1):
+b%2=(p-a->b)2=p2+a%+b%-2pa- 2pb+ 2ab
=p(p - 2a) / 2(p - a)
Nghla 14 v6i mdi p, s6 tam giac can tim 12 s6 cap (p, a) sao cho b nguyén, hay p(p
- 2a) chia hét cho 2(p - @)
Dung hai vong 1ap 10ng dé dém cac cdp (p, a) nay va chon s6 cap tbi da.
pé giam sO lan lap, tir (1) ta nhan thay:
- Néu a va b chén thi c chin va do d6 p chan.
- Néu a hoidc b 1¢ thi ¢ 1é va do d6 p chin.
- Néu a va b 1¢ thi ¢ chin va do d6 p chin.
Nhu vay, ta chi can kiém tra véi cac tri p chan.
Ngoai ra, khong mét tinh tong quat, gia dinh a < b < c. Nhu vy, ta chi can kiém
travdia < p/3.

#include <stdio.h>

int main() {
long p, a, result = @, max = 0;
for (p=2; p<=1000; p +=2 ) {
int count = 0;
for (a=2; a<p/ 3; ++a )
if(p*(p-2*a )/(2*(p-a)) =0)
count++;
if ( count > max ) {
max = count;
result = p;

}
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}
printf( "%1ld\n", result );
return 0;

}

Bai 40: (trang 13)

#include <stdio.h>

int main() {
unsigned x, y, z;

for ( x =1; x < 100 / 5; ++x )
for (y =1; y < 100 / 3; ++y ) {
z=100 - ( X+VY);

if (1300 == 15 * x + 9 *y + z )
printf( "( %2u, %2u, %2u )\n", X, y, z );
}

return 0;

}

Bai tap nay thuc chat 1a giai hé phuong trinh:

X+y+z=100 {X+y+z=100

1 =
5x+3y+§z=100 15x+9y +z =300

bang cach thir tt ca tip hop nghiém co thé.
Hai bién phap dugc ap dung d€ gidm s vong 1dp 1ong nhau va giam kich thudce tép
hop can xét:
- Tlr 5x+3y+2/3=100, SUY ra 5x<100 Va 3y<100, nén tap hop can xét thu nho lai:
100, | » 100
xe|l,—) va 1,——
<l VA yeh—o)

-Tu x+y+z=100, suy ra z=100-(x+Y), ta loai bo dugc vong lap theo z.

Bai 41: (trang 13)

#include <stdio.h>

float f( float x, float y, int d ) {
switch (1 d ) {

case @: return ( float ) x + vy;
case 1: return ( float ) x - y;
case 2: return ( float ) x * y;
case 3: return ( float ) x / vy;
}
return 0;

}

int main() {
unsigned i, j, k, 1, m;
char Sign[] = { '+'J '_', l*l, |/| };

for (1 =0; 1< 4; ++1 )
for ((j =0; j<4; ++4j )
for ( k = 0; k < 4; ++k )
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for (1 =0; 1< 4; ++1 )
for (m=0; m< 4; ++m )
if ( -F( -F( -F( -F( -F(lJ 2, 1)) 3, J)) 4, k)) 5, 1): 6, m) == 36 )
printf( "((((1 %c 2) %c 3) %c 4) %c 5) %c 6 = 36\n",
sign[i], sign[j], sign[k], sign[1l], sign[m] );
return 0;

}

C6 5 dau ? (5 phép toan co thé) va 4 toan tir; nén can 5 vong lap léng nhau, mdi vong
lap duyét qua 4 toan tir dé “vét can” tat ca kha nang co thé co.

Do khéng xac dinh duoc toan tir s& st dung, biéu thic can tinh duge t6 chirc thanh
dang goi ham, thuan lori cho viéc the hién yéu ciu trong biéu thirc diéu kién hon. Trong
do, cac toan tr (+, -, *, /) twong ung (e, 1, 2, 3), dugc thay bang tham s6 truyén dén
ham. Cac phép toan la nhu nhau va c6 thé l3p lai, nén ta khong toi wu cac vong lip.

Bai 42: (trang 14)

#include <stdio.h>

int isPrime( unsigned k ) {
unsigned i;
if ( k == ) return 1;
if (k<2 || k%2==0) return 0;
for (1 =3; 1< (k> 1); i+4=2)
if (k% 1i==20) return 0;
return 1;

}

int main() {
unsigned p[200], i, n, count;
unsigned x, y, z;

/* mang dung kiém ching chita cdc s6 nguyén t6 1 < n < 1000
nhung chi kiém chirng cdc s& nguyén t6 5 < n < 1000 */
for (n =0, 1i=2; 1 < 1000; ++1i )
if ( isPrime( i ) ) p[n++] =
/* n - 3: trir 3 s6 nguyén t6 < 5 (2, 3, 5) */
printf( "Co %u so nguyen to n (5 < n < 1000)\n", n - 3 );
for (count =0, i =3; i< n; ++i ) {
for (( x = 0; x < i; ++x )
for (y = Xx; y < 1i; ++y )
for (z=1; z > y; --z )
if (p[i] == p[x] + ply] + p[z]) {
printf("%3u = %u + %u + %u\n", p[i], p[x], plyl, p[z]);
count++;
goto checked;
} /* end if */
checked: { }
} /* end for i */
printf( "Da kiem tra %u so nguyen to\n", count );
return 0;

}

Phat biéu nhay goto dugc khuyén céo la khong nén dung vi s& tao méd khong cau tric
va phirc tap (spaghetti code). Tuy nhién phat bi€u goto rat hitu hiéu khi can thoat ra
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hang loat vong lp 10ng nhau nhu truong hop bai tap trén. Phat biéu break chi ¢ thé
giup thoat khoi mot vong ldp dang chira no.

Néu khéng muén dung goto, dwa than ctia vong ldp i vao mot ham.

V6i n 16n, chuong trinh chay cham (vi du n = 10eee, phai kiém chung dén 1226 s6
nguyén t6). Cha ¥ sau khi vong 1p x chon, vong 1ap y chi chon sO nguyen t6 tir vi tri
x tr¢ di, trong tu voi z. Nhan xét nay giup giam s6 lan lap xubng nhiéu lan.

Ban nén biét thém:

- Gia thuyét Goldbach: Moi s6 nguyén chén 16n hon 2 13 tong ciia hai s6 nguyén to.
- Gia thuyét Goldbach 1¢ (3-primes problem): Moi s6 nguyén 1¢ 16n hon 5 1a tong
clia ba sb nguyén td.

Néu gia thuyét Goldbach 13 dung, thi gia thuyet Goldbach lé cling dung.

Bai tip: Goldbach ciing deé nghi rang: moi s6 1é ¢6 thé duge viét nhu téng ciia mot
sO nguyén t6 va 2 1an mot sé chinh phuong.

9=7+2x1?
15 =7 + 2x2?
21 = 3 + 2x32
25 =7 + 2x3?
27 =19 + 2x2?
33 =31 + 2x12

Tuy nhién, gia thuyét nay sai.

Hay tim s6 1é nho nhat khong thé dugc viét nhu tong ciia mot sd nguyén t6 va 2 1an
mot s6 chinh phuong.

Két qua: 5777

Véi mbi s6 16 n, ta kiém tra xem n - p c6 phai 14 2 1an mét s6 chinh phuong hay
khong, p 13 sb nguyén té nho hon n.

Luu ¥, ta dung break dé ding vong 1ap trong va ding c& £ dé dimg vong lip ngoai.

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#tdefine MAX 1229

int isTwiceSquare( long n ) {
double root = sqrt(n / 2);
return root == ( ( int ) root );

}

int main() {
int i, j, size, r = 1;
int £ = 1;
short* sieve = calloc(led4, sizeof ( short ) );
int* primes = calloc(MAX, sizeof ( int ) );
for ( size =9, i =2; i< led4; ++i )
if ( !sieve[i] ) {
primes[size++] = i;
for (J=1+1; j < 1led; j +=1 ) sieve[]] =
}
while ( f
int j =
ro+= 2;
f =09;

) 1
9;
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while ( r >= primes[j] ) {
if ( isTwiceSquare( r - primes[j] ) ) { f = 1; break; }
J++;

}

}
printf( "%d\n", r );
return 0;

}

Bai 43: (trang 14)

#include <stdio.h>

int main() {
unsigned n, i, Fi, Fil, Fi2;

printf( "Nhap n (n < 40): " );
scanf( "%ld", &n );

Fi = Fil = Fi2 = 1;

for (1 =3; 1<=n; ++1 ) {
Fi = Fil + Fi2;
Fil = Fi2;
Fi2 = Fi;

printf( "Fi(%u) = %u\n", n, Fi );

return 0;
}
Bai tap nay dién hinh cho cach tinh “dich
chuyén”, thuong gip khi tinh biéu thirc truy hdi y—'—\—\L
tuyén tinh. Fil Fi2 Fi
Pé tinh Fi méi, cac tri lién quan (Fi1 Va Fi2) Fil = Fi2 Fi2 = Fi

can dugc cap nhét, “dich chuyén” 1én cho d@)ng
bd, thuc hién bang cach gan don cac tri 1én.
Céch khac, khdng dung bién tam:

Fi1 Fi2 Fi

unsigned n, i, Fi, Fil;

/* .0 */

Fil = Fi = 1;

for (1 =3; 1i<=n; ++i ) {
Fi = Fil + Fi; /* Fi méi bang téng hai tri ding trudc */
Fil = Fi - Fil; /* cap nhat Fi1 */

}

printf( "Fi(%u) = %u\n", n, Fi );

hodc dung mang:

unsigned n, i, Fi[40];
/* o0 %/
Fi[1] = Fi[2] = 1;
for (i =3;1i<=n; ++i)
Fi[i] = Fi[i-1] + Fi[i-2];
printf( "Fi(%u) = %u\n", n, Fi[n] );

Tham khao thém céch tinh nhanh s Fibonnaci bang ma tran lity thira, bai 93 (trang
169).
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Bai 44: (trang 14)

#include <stdio.h>

int main() {
unsigned n, i, j;

printf( "Nhap n: " );
scanf( "%u", &n );

for (i =1; i <= n; ++i, putchar( '\n' ) )
for (j=1; J<=n+1i-1; ++j)
printf( (j<n -1+ 1 )2 " "ot

for (i =1; i <= n; ++i, putchar( "\n' ) )

for (j=1; j<=n+1-1; ++j )

printf( (j==n-i+1 || j=n+i-1||di==n)2"" " ");
return 0;

}

Bai nay pho bién trong cac sach bai tap lap trinh, thuong dugc xem nhu bai tép rén
luyén céch tinh toan trong vong lap mot cach thu cong.
1

j=n
Néu nhin dudi khia canh toan hoc, ban chat cia yéu cau trén 1a vé& cac diém trén man
hinh theo toa d. Ban hiy xem mé ta d thi cua bai trén trong hinh, chd ¥ 14 truc tung
i trén man hinh quay xudng dudi, gbc toa do 1a (1, 1).
Puongj = n + i - 11atinh tién cia duongj = nvadudngj = n - i + 11addi
xting quatruc j = nciadudngj = n + i - 1.
Dé v& ca dong 13n cot ban dung 2 vong lip 16ng vao nhau: vong lip ngoai tinh dong
(bién dém 1), voi mdi dong, vong lap trong v& cac cot (bién dém 3). Hai vong lip
nay quét tat ca cac vi tri phai v& (ky tu * hodc ky tu space).
Khi v& tam giac dic, ban quét toan bo mién:

1<i<n
1<j<n+i-1

trong do:  vai 1<j<n-i+1ta vé diu space

voi n=T1+1<j<n+i-1, tire phﬁn con lai, ta v& du *
Khi vé& tam gidc rdng, c6 ba truong hop vé * tuong tmg voi phuong trinh ba canh,
dé dang x4c dinh céac truong hop nay dua vao db thi trén.
Bai tap: Ap dung cach suy ludn trén dé v& hai tam giac dic, d6i dinh, mdi tam giac
¢6 chiéu cao 1a n nhap tir ban phim.

#include <stdio.h>
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int main() {
unsigned n, i, j;

printf( "Nhap n: " );
scanf( "%u", &n );

for (i =1; 1 <=2 * n - 1; ++i, putchar( '\n' ) )
for (j=1; j<=2*n-1; ++j )
if ((j>>i& j<=2*n-1) || (j<=1i8 j>=2*n-1i))
printf( "* " );
else printf( " " );
return 0;

Bai 45: (trang 14)

#include <stdio.h>

int main() {
unsigned n, i, j;

printf( "Nhap n (n < 5): " );
scanf( "%u", &n );

= 1; i<=2%*n-1; ++i, putchar( "\n' ) )
for (J=1; j<=2*n-1; ++j )
if (( J <— i8&& j<=2*n-1i) || (j>=i8&& j>=2*n-1i))
printf( "%2u", j );
else printf( " " );
return 0;

}

Tinh toan nhu bai 44, nhung thay vi vé du * ta in tri 5, nghia 1a in #7 cua chi so cot
tuong Ung.

Bai 46: (trang 14)

#include <stdio.h>

int main() {
unsigned long n, s, ij;

printf( "Nhap n: " );
scanf( "%lu", &n );

for (s =0, 1 =1; i <=n; ++1 )
s += 1 * i * i;
printf( "Ve trai = %lu\n", s );
printf( "Ve phai = %lu\n", n * n * (n+ 1) * (n+1)/ 4);
return 0;

Bai 47: (trang 15)

#include <stdio.h>

int main() {
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unsigned n, i, s;

printf( "Nhap n: " );
scanf( "%u", &n );

for (s =0, i=n;1>0;1i-=2)s+=1i;
printf( "S = %u\n", s );
return 0;

}

Khéc nhau gitra cach tinh hai tong la tri khoi dau, c6 thé dung biéu thuc diéu kién
dé tinh (dua vao n chan hay 1&):

for (s =0, i=(n%2)?1:2;,i<=n;1i+=2)
s += i;

Tong chan c6 thé bat dau bé‘mg o,nhuvady:i = (n%2)2?1: 0;

chl y 1 va e ciing 1a dinh tri ding hodc sai cho biéu thirc diéu kién (n % 2 ), nén ta
c6 thé viétritgon: i = (n % 2 );

va vong lap tr¢ thanh:

for (s =0, i=n%2; i<=n; i+=2)

s += 1;
Ban nén chu ¥ cach viét nay. Mot vi dy, ham kiém tra xem n ¢ 1a s6 1¢ khong,
thay vi viét: nén viét nhu sau:
int is0dd( int n ) { int is0dd( int n ) {
if (n% 2 ) return 0; return ( n % 2 );
return 1; }
}

Ta nhan théy hai téng trén déu két thiic vai n, nén néu ta chon tri khéi dau 1a n va
tinh nguoc lai, cach tinh hai tong trén khong khac nhau, cach giai don gian hon.

for (s =0, i=n;1>0;1-=2)s +=1i;

Bai 48: (trang 15)

#include <stdio.h>

int main() {
unsigned i, n, temp;

printf( "Nhap n: " );
scanf( "%u", &n );

for (i=n/2;1i>1; --i)
if (n%i==028% i &1 ) break;
printf( "US le lon nhat: %u\n", i );

for (temp =i =1; i<=n/ 2;1i*=2)
if (n%1i==20) temp = 1i;

printf( "US lon nhat la luy thua cua 2: %u\n",temp );
return 0;

}

Hai yéu cau cua bai tap c6 vé giong nhau nhung cach tien hanh lai rat khac nhau:
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- Vé6i cau a) ta tién hanh theo cach thong thuong 1a lay tung woc sO cua n kiém tra
xem c6 chia het cho 2 (uge s6 16) khong. Dé nhanh chong lay duoc ude sb 1on nhat
ta duyét cac s0 theo chiéu ngugc tir n/2 (wdc sd 16n nhat co the) dén 1 (udc s6 nho
nhét c6 thé), va ngit vong lip duyét khi phat hién ra wéc s6 1¢ dau tién.

- Vi cau b) kho c6 thé tién hanh nhu trén 14 1dy timg wdc sé cua n kiém tra xem co
phai 1a lity thira ctia 2 khong, do thuét toan kiém tra lity thira ciia 2 khong d&. Y tudng
¢ day 1a suy nghi vdi thtr ty nguoc lai: liy timg luy thira cua 2 trong doan cén tim
kiém tra xem cé phai 1a u6c so cua n khong. Diéu nay thuc hién duoc vi ta ¢6 thé
chu dong tao ra 1an luot tit ca céc s 1a Ity thira cua 2 trong doan cho phép, bat dau
tir lily thira cia 2 nho6 nhit (2° = 1). Phai ¢6 mot bién tam 1an luot luu cac wde s6 tim
duoc (udc s6 tim duoc sau s& chéng 1én wée sb trudce), va sau khi két thic viée duyét
céc lily thira ctia 2 (nghia 1 khi lily thira ciia 2 dang xét 1on hon n/2) udc s6 con nim
lai trong bién luu tam s& 13 wéc s6 16n nhét.

Khi kiém tra i phai 14 s6 1é hay khong, ta dung diéu kién:

if (1% 2 ) printf( "0dd number" );

nhu vy nghia 14 ta da tu duy theo hé thap phan: i chia cho 2 cho s6 du khac 0. Con
moét cach kiém tra khac:

if (i &1 ) printf( "0dd number" );

Ta d tu duy theo hé nhi phan: dung toan tir AND dé kiém tra xem bit cudi ctia i c6
khéc 0 hay khong. Toan tir AND dugc thuc hién nhanh hon.

Vi su gitp strc ciia ham pow() (thu vién math.h) ban co6 thé tinh cau b) cach khéc,
tuy nhién khong hay bang cach trén:

for (temp =i = 1; pow( 2, 1 ) <=n / 2; ++i )
if (n%i==0) temp =
printf( "US lon nhat la luy thua cua 2: %u\n", temp );

Trong trudng hop bai ndy, ciu b) ciing c6 thé giai theo cach ctia cau a), do chling ta
¢6 cach xac dinh nhanh mot s6 ¢ phai 1a lity thira ctia 2 hay khong.

Do nhiing tinh chét dic biét cua toan hoc s6 bu 2 (two’s complement), ta viét duoc
macro kiém tra mot s6 ¢ phai 1a ity thira cia 2 hay khong:

#define ispow2(x) (!((x) & ((x)-1)) && (x))

Macro nay thuc chét kiém tra xem bit MSB c6 phai 1a bit duy nhat bang 1 khong:

X 1600  bit MSB béng 1 v6i x 1 lily thira cuia 2

x -1 0111  x - 1la mat na cda x dung kiém tra bit MSB
X & (x - 1) 0000

ispow2( x ) 1111

Ngoai ra, c6 mot ngoai 1€ 1a x phai khac e;
Cau b) duogc viet lai nhu sau:

#tdefine ispow2(x) (!((x) & ((x)-1)) && (x))
for (i=n/2;1i>1; --i)
if (n% i ==0 & & ispow2( i ) ) break;
printf( "US lon nhat la luy thua cua 2: %u\n", i );

Céch nay tuy dang chii y nhung van khong nhanh hon cach dugc ding trong bai giai trén.

Bai 49: (trang 15)

#include <stdio.h>
#include <math.h>

int main() {
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unsigned n, k;
double S = 1.0;

printf( "Nhap n: " );
scanf( "%u", &n );
for (( k = 2; k <= n; ++k )
S=pow( k+S, 1.0/ (k+1));
printf( "Ket qua: %g\n", S );
return 0;

}

Xem xét biéu thurc:

S:”dn+vm—D+de—E+m+%E:3ﬁ
D& dang nhan thiy cong thirc truy hdi cua cin lién tyc trén:
S =ktJk+S,_1,k=1.n
Diéu kién dau: s, =1 =1
Nhu vay, ta can thuc hién mot vong lap véi bién dém k chay tir 2 (Vi S; ung véik =
1 da dugc tinh) dén n.

1 <R I A
Se = kKT S0 = (k+ S k1 = powk +S_1,1.0/(+ 1) VBéi‘; 1;;‘}‘0 trong - than

Bai 50: (trang 15)

#include <stdio.h>

int main() {
int s, t, temp;

printf( "Nhap s, t (0 < s < t): " );
scanf( "%d%d", &s, &t );

printf( "[" );
do {
printf( "%d", t / s );
temp = t % s;
/* tao phan sé t/s méi */
t =s5s;
s = temp;
printf( temp ? ", " : "]\n" );
} while ( temp );
return 0;

}

Tir dinh nghia ciia phén s6 lién tuc:
s chuyén thanhr
trong lan tinh sau
S 1

t t
t chuyén thanhS~__ 2 * ¢

trong lan tinh sau b Ia thifong s6 cua

phép chia t/s
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Ta thyc hién trong mdi vong lap nhu sau:

- Tinh thuong so b = t / svainra.

- Hinh thanh nén phansd t / s m6i, voi tu sO =r=1t%svamausd = s.

Chu ¥ cac phép gan tao phan sé méi can mot blen tam temp do t va s cO lién quan
v&i nhau.

Bai 51: (trang 16)

#include <stdio.h>

int main() {
int i;
float x, F;

printf( "Nhap x: " );
scanf( "%f", & );

F = Xx;

for (1 =256;1i>0;1i/=2)
F =x i/ F;

printf( "F = %g\n", F );

return 0;

}

+

Van d¢ cuia bai tap nay la xac dinh vong ldp can thyc hién, xem biéu thirc:
1
2
4

F=x+

X+
X+

128

256

X
D& dang nhén thdy cong thirc truy hdi ciia phéan sb lién tuc trén:
Fk =X+ 2k k=0+9

Fis1

Diéu kién dau: Fg = x
Dén day ta c6 thé dung vong lap for. Tuy nhién, ta nhan thiy biéu thirc dwoc tinh tir
dudi 1én trén, trong mdi 1an 13p ta phai chuyén 2+ thanh 257 = 25/2. Do vay ta ding
lun i = 2¢ 1am bién dém.

X+

F = x;
for (1 =256;1i>0;1i/=2)
F=x+1/F;

Céch viét dé quy:

float F( float x, int n ) {
if ( n > 256 ) return x;
return x + n / F( x, n * 2 );

}

/* dung trong ham main() */
printf( "F = %g\n", F( x, 1) );

Bai 52: (trang 16)
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#include <stdio.h>

int main() {
int n, i;
double s = 0.0;

printf( "Nhap n: " );
scanf( "%d", &n );

for (1 =1; 1 <=n; ++41 )
s+=1.0/ (n*n+1i);
printf( "Fn = %g\n", s );

return 0;
}
Dé dang nhan thay cach dién giai biéu thirc toan hoc ¥ v4i vong lap for ¢ su twong
ddng: “téng cac 1 _, VvOi i chay tur 1 dén n”
n= +1
i
i— n? +i

for (i=1; i <=n; ++i )
s+=1.0/ (n*n+1i);

Bai 53: (trang 16)

#include <stdio.h>
#include <math.h>
#define eps le-4

int main() {
float s, expr, expo, fact, x;
int i, sign = -1;

printf( "Nhap x (radian): " );
scanf( "%f", & );

fact = 1;
S = expr = expo = X;
for (1 =3; expr > eps; i += 2, sign = -sign ) {

expr = (expo *= x * x ) / ( fact *=1 * (i-1));
s += sign * expr;
}
printf( "cong thuc Taylor: sin(%.2f)
printf( "sin() cua math.h: sin(%.2f)
return 0;

}

%.4f\n", X, s );
%.4f\n", x, sin( x ) );

Bai nay tong két cac ky nang dung tinh toan trong vong 1ap. Xét biéu thic:

) X3 )<5 \ X2n+1
S|r(x)=xf§+af.“+(f1) ]

Viét gon: sin)=>" (- B vei B =xZ* R =2k +T)!
o
2k+1 X2.X2k71

NI PRI

Trong mdi vong lap tir s6 Ex ting:
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Trong mdi vong 1ap mau sb Fy ting:
(2k+T!  (2k+TD).2k(2Kk =)

ORk—D+D (k=1 = (k.2

e . Ao E x°E
Suy ra biéu thuc truy hoi: sin) ="y (- =K =D () K1
Y Y é Fe l; (2K + 1)2kF, 1

Didu kién dau: Eq=xF =1
Gia sir khong quan tdm dén viéc dau thay d6i tuan hoan, dit i = 2k + 1

EI _ Xin_
;E B ; (i —1)51_1 @

|
Diéu kién dau theo it E;=xF =1
Bay gio ta co thé xdy dung vong 1ap for tinh biéu thirc expr véi cac chi y sau:
- Bién dém i dugc cAp nhat i += 2 va khoitao i = 3 (do diéu kién dau i = 1).
- Poi diu véi timg vong lap, khoi tao bang tri 4m (do diéu kién dau c6 ddu duong).
- Than vong lap tinh tich lily ludn lity thira va giai thira trong mdi 1an lip:

expr = (biéu thirc tinh tich 1lliy liy thira) / (biéu thic tinh tich liy giai thira);

Cu thé, theo (1):

s += sign * (expo *=x * x ) / (fact *=1 * (1i-1));

expo (tirc E; ) khdi tao bang E; = x, fact (tirc F; ) khoitaobing F = 1.
2 . e 1A ... E
Tong s, khdi tao vdi dau duong va tri: # =X,
1
Bai 54: (trang 16)

#include <stdio.h>

float combination( int k, int n ) {
float i;
float nfac = 1.0;
for (1 =1; 1i<=k; ++1i)
nfac *= ((n-1i+1) /1i);
return nfac;

}

int main() {
int n, k;

printf( "Nhap n, k (k < n < 25): " );
scanf( "%d%d", &n, &k );

printf( "C( k, n ): %g\n", combination( k, n ) );
printf( "C( n - k, n ): %g\n", combination( n - k, n ) );
return 0;

}

Can bién ddi biéu thirc yéu cau thanh dang thuan lgi cho viéc mo ta b@fmg cau trac
ldp ctia ngdn ngir 1ap trinh:
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ok _ N _ n(n="(n-2)..(n=k+2)(n—k +T)(n-k)!

" K(h—k) ki(n—k)!

nin=N(n-2)..(n-k+2)(n-k+7)

- 1.2.k

Chu y khai bao bién dém i kiéu float dé tranh phép chia s6 nguyén.

Bai 55: (trang 16)

#include <stdio.h>
#include <math.h>

double babylonian( int x ) {
double y = 1.0, q;

do {
double p = x / y;
y=(y+p)/2;
q=fabs(y -p);

} while ( g > 1le - 13 );

return y;

}

int main() {
int x;

printf( "Nhap x (x > @): " );
scanf( "%d", & );

printf( "thuat toan babylonian: %g\n", babylonian( x ) );
printf( "ham sqrt() cua math.h: %g\n", sqrt( x ) );
return 0;

}

Thuc hién th&n vong 1ap chinh xac theo tirng budc duwgc md ta trong thuét toan
Babylonian. Chu y cach dung ham fabs() cta thu vién math.h dé tinh tri tuyét doi
ctia mot so thyce la “khoang cach” gitra y va x/y.

Bai 56: (trang 17)

#include <stdio.h>
#include <limits.h>

void printBits( int n ) {
int size = sizeof( int ) * CHAR_BIT;
printf( "%d = ", n );
while ( --size >=0 ) {
putchar( ( ( n >> size ) & 1) + '0' );
if ( size % CHAR_BIT == @ ) putchar( ' ' );

putchar( '\n' );
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}

int main() {
int n;

printf( "Nhap n: " );
scanf( "%d", &n );

printBits( n );
printf( "Hex: %X\n", n );
return 0;

}

Hang sO cHAR_BIT, dinh nghia so bit trong 1 byte, dwoc dinh nghia truc trong
limits.h.

Ngon ngit C khong c6 kich thude ¢d dinh cho timg kiéu dit liéu, ngoai trir kiéu char
c6 kich thudc 1 byte. Kich thudc kiu int chéng han, phu thudc vao kich thudc
thanh ghi va xac dinh duoc bang toan tir sizeof.

bé xac dinh tirng bit cia mot sb int, theo thir tu tir trai sang phai:

- X4c dinh s bit ciia bién n kiéu int; size = sizeof( int ) * 8;

- Dich trai n mot khoang (size - 1) bit dé dua bit thir nhat (ké tir bén trai) thanh bit
phai nhat.

- Thuc hién phép toan bitwise AND (toan tir & thao tac trén bit) giita két qua dich phai
& trén voi mat na 1 dé xac dinh bit phai nhét 13 e hoic 1.

Dé xac dinh bit ké tiép, thir hai (ké tir bén trai), ta ciing dua bit nay thanh bit phai
nhat bang cach dich trai n mot khoang (size - 1) bit v6i size da giam xudng thém
1 don vi.

Vi ta tinh todn voi (size - 1) nén gidm size v6i --size, rdi mai tinh toan. Bién
size ciing dung 1am bién dém ding tach biét cac cum bit cia mdi byte dé dé xem.
Dang hién thi thap luc phan (hexadecimal, h¢ dém 16) hoic bat phan (octal, hé dém
8) di dugc ngon ngir C hd tro:

printf( "%d(d) = %#x(h) = %#o(o)\n", 1234, 1234, 1234 );
printf( "%#x(h) = %d(d)\n", Ox162E, Ox162E );
printf( "%#o(o) = %d(d)\n", 013056, 013056 );

Bai 57: (trang 17)

#include <stdio.h>

unsigned parity( int n ) {
unsigned b = 0;
dob*=(n&1l); while ( n>=1);
return b;

}

int main() {
int n;

printf( "Nhap n: " );
scanf( "%d", &n );

printf( "Even parity bit = %u\n", parity( n ) );
return 0;
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}

Ta tim parity chan cua n, nghia la s0 bit 1 cuanlasd chan thi bit parity bang e.

- Khéi tao bit parity b = o. Y tudng 1a néu XOR b v6i 1 mot sb 1an chin thi b van
bang e.

- Dich phai n timg bit mdt cho dén khi n = e.

- Mbi lan dich, bit can kiém tra (tai vi tri phai nhat) dugc tich ra bang cach AND v&i
mit na 1, sau d6 XOR b v6i bit d6, két qua luu trong b.

- Tra b vé khi kiém tra xong.

Céch nay c6 do phirc tap 0(n). Mot céch tinh bit parity chan khéc, c6 do phirc tap
o(k), k la s bit 1 trong n:

- Y tuong la: n &= (n - 1) s& thay thé day bit tir bit 1 phdi nhdt dén cubi thanh day
bite. Vi du: (ee101100), & (00101011), = (00101000)>

- Néu n 0 k bit 1, k 1an thay thé nhu vy s& chuyén n thanh e.

- Mdi 1an thay thé XOR b cho 1.

unsigned parity( int n ) {
unsigned b = 0;
for (; n; n& (n-1))b~r=1
return b;

}

Bai 58: (trang 17)

#include <stdio.h>
#define MAX 100

int main() {
int i, j, n;
int a[MAX] = { @ };

printf( "Nhap n: " );
scanf( "%d", &n );

for (1 =2; 1<=n; ++1)
if ( ta[i] ) {
printf( "%d ", i );
/* vong 1lap "gach chéo" cac bdi s6 cua i */
for (j=1i+1i; j<=n; j+=1) a[j] =
}
putchar( '\n' );
return 0;

}

Ta chi dung mdt mang a, trong d(’)

- Chi s6 cia mang 1a ddy so can “sang’ * dé xac dinh cac sO nguyén to.

- Tri cua tirng phan tir: néu bang 1, sO trong day s6 (twong tng véi chi s6 cla phan
tir) s bi “gach chéo”.

Khi duyét mang a, b?it ctr chi s6 nao €0 trl bang o ta gap déu 1a sd nguyén t6, vi néu
khong 1a s6 nguyén t6 thi tri tai chi sO do6 da duge chuyén thanh 1 do qué trlnh ‘gach
chéo” boi s6 cua mot ude s6 nguyén té nao do ciia né trude d6 (cha y chi sé dau tién
2 chic chin 1a s6 nguyén t6).
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Vong lap “gach chéo” boi sb cua chi s6 i (chuyén tri cta chi sé thanh 1) cia sb
nguyén té tim thiy, duoc thuc hién trén diy cap sb cong (cong bdi i) nén rt nhanh,
vi bude lap ting dan nén s6 bude lap cang it lai.

Cach cai dat trén sat véi thuét toan, ngén gon va higu qua.

Chu ¥ cach khoi tao mang a chira toan e bang khai bao:

int a[MAX] = { @ };

Ciing c6 thé khai bao mang a la static dé ngay tir dau cac phan tir cia mang da dugc
khoi tao tri @, nhung Iuon can than khi st dung bién kiéu static.

Bai tap: Tong cac s nguyén t6 nho hon 10 1a 17. Tim tong cac s6 nguyén t6 nho
hon hai triéu.

Két qua: 142913828922

Dung cach kiém tra s6 nguyén t6 thong thuong rat cham, ban nén s dung sang
Erastosthenes dé "sang" cac sb nguyén to nhanh hon.

#tinclude <stdio.h>
#tinclude <stdlib.h>

int main() {
long long sum = O;
int i, j, n = 2e6;
short* a = ( short* ) calloc( 2e6, sizeof( int ) );
for (1 =2; 1i<=n; ++1i )

if ( la[i] ) {
sum += i;
for (j=1i+4+1i; j<=n; j+=1) a[j] =
¥
printf( "%11ld\n", sum );
free( a );
return 9;

}

Bai tap: S6 nguyén t6 41, co thé duoc viét nhu chudi tong cia 6 s6 nguyén to lién
tiép:41=2+3+5+7+11+13

bay la chu01 tong dai nhat cho s6 mot nguyén t6 nho hon 100.

Chu01 tong dai nhat cho mot s6 nguyén t6 nhé hon 1000 chira 21 s6 nguyén td, tong
1a s6 nguyén tb 953.

Sé nguyén t6 ndo, nhé hon mét triéu, c6 thé duge viét nhu chudi téng dai nhét téng
clia cac nguyén td lién tiép?

Két qua: 997651, chudi tong c6 543 s6 nguyén t6 lién tiép.

Viéc kiém tra téng 6 thé lam chuong trinh chay rat cham, vi vay téng duoc dua vao
méng dé so tim. Cép phat dong dugc tinh toan hop 1y dé cap phét thanh cong.

#include <stdio.h>
#include <stdlib.h>
#define MAX 1e6

int main() {
int i, j, c, size;
long p, *sum;
short* primes = calloc( MAX, sizeof( short ) );

for ( size =9, i =2; i < MAX; ++1 )
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if ( !primes[i] ) {

size++;
for (j=1+1i; j<MAX; j += 1 ) primes[j] = 1;
}
sum = calloc( size, sizeof ( long ) );

for (1 =2, j=20; 1< size; ++1i )
if ( !primes[i] ) { sum[j + 1] = sum[j] + i; j++; }
size = j;

for (i =c=0; i< size; ++i )
for (J=1i-(c+1);3>0; --7) {
long key = sum[i] - sum[j];
if ( key > MAX ) break;
if ( !primes[key] ) {
c=1-73;
p = key;
}
}

printf( "%d [%d]\n", p, c );
free( sum );

free( primes );

return 0;

Bai 59: (trang 18)

#include <stdio.h>

int main() {
int n;
char can[][5]

{"Canh", "Tan", "Nham", "Quy", "Giap",
"At", "Binh", "Dinh", "Mau", "Ky"};

{"Than", "Dau", "Tuat", "Hoi", "Ti", "Suu",
"Dan", "Meo", "Thin", "Ty", "Ngo", "Mui"};

printf( "Nhap nam: " );

scanf( "%d", &n );

char chi[][5]

printf( "%d - %s %s\n", n, can[n % 10], chi[n % 12]);
printf( "%d - %s %s\n", n + 60, can[n % 10], chi[n % 12]);
return 0;

}

Mic du Can bét dau tir Giap va Chi bat dau tir Ti, nhung do nim e 1am méc 13 nim
Canh Than, nén cac mang can VA chi dugc bd tri nhur trén cho phu hop.

Chu ¥ cach dung toan tir %, han ché chi s6 cia mang can (trong [e, 10)) va mang
chi (trong [e, 12)).

Phuong phap dung bang tra ctru (lookup table) nhur trén dugc sir dung rat pho bién.
Bai tip: Amino axcid chi chira cac nguyén td 0O, C, N, S, H. Nguyén tr lugng cia
cac nguyén td nay la:

O (15.9994), C (12.011), N (14.00674), S (32.066), H (1.00794)

Vi dy, cong thirc hoa hoc cia alanine 1a O2C3NH7. Luu v sb phan tir co thé 1a 1
(khong ghi ky s6) hodc nhiéu hon 10 (hon 1 ky s6).
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Viét chuong trinh doc cong thirc mot amino acid tir ban phim va sau d6 tinh toan

phan tr lvgng tuong ung.

#include <stdio.h>
#include <ctype.h>

double atomic_weight( int atom, int num ) {
int i, element[5] = { "H", *C", °N®, "0%, "S" };

double e wt[5] = { 1.00794, 12.011, 14.00674, 15.9994, 32.066 };

for (1 =0; i< 5&& element[i] != atom; ++i ) { }
return i < 5 ? e_wt[i] * num : ©;

}

int main() {

int formula[20], i =0, n = 0;
double t, weight = 0;
printf( "Nhap cong thuc amino acid: " );

while ( ( formula[n] = getchar() ) != "\n" ) n++;
for (1 =0; 1i<n; ++1i ) {
if ( isalpha( formula[i] ) ) {

int a = toupper( formula[i] );

int d = 0;

while ( isdigit( formula[i + 1] ) )

d=d* 10 + formula[++i] - "0%;
t = atomic_weight( a, !d ? 1 :d );

weight += t;
if ( !t ) break;
}
}
if (i< n) printf( "Cong thuc bi loi.\n" );
else printf( "Phan tu luong: %1f\n", weight );
return 0;

Bai 60: (trang 18)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#define MAX 100

void shuffle( int a[], int n ) {
int t[MAX], 1i;
for (i =0; i<n/ 2; ++ti ) {
t[2 * i] = a[i];
t[2 * 1+ 1] =a[n/ 2 + 1i];
}
memmove( a, t, ( n - 1 ) * sizeof( *a ) );

}

int iskEqual( int a[], int b[], int n ) {
int i;
for (1 =0; 1< n; ++1 )
if ( a[i] !'= b[i] ) return o;
return 1;
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}

int main() {
int a[MAX], b[MAX];
int n, i, count;

srand( time( NULL ) );

do {
printf( "Nhap n (n chan): " );
scanf( "%d", &n );

} while (n<2 || n%2);

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = b[i] = rand() % 201 - 100 );
putchar( '\n' );

shuffle( a, n );
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );

shuffle( b, n );
count = 9;
do {
shuffle( b, n );
count++;
} while ( !iskEqual( a, b, n ) );
printf( "\nCan %d lan shuffle de mang tro ve ban dau\n", count );
return 0;

}

Poan [a, b] chta (b - a + 1) s0. Xem bai 11 (trang 74), dé sinh n s0 ngau nhién
trong nira doan [@, n), dUng rand() % n. Suy ra, désinh (b - a + 1) sd ngau nhién
trong nira doan [@, b - a + 1), dUng rand() % (b - a + 1).

Vay dé sinh s6 ngiu nhién trong doan [a, b], tvong duong nira doan [a, b + 1), ta
diéu chinh c4n trén va can dudi, ding rand() % (b - a + 1) + a.

Bai tap: Xuét s6 ngdu nhién trong tap cac s 1é tir 3 dén 99.

So 1é trong doan [3, 99] coOdang2 * k + 1 vOik e [1, 49], bai tip trd thanh: tim
sb ngau nhién k e [1, 49].

int randomOdd() {
return 2 * (rand() % 49 + 1 ) + 1;

}

Hinh bén minh hoa mét lan tron perfect shuffle
mang a thanh mang tam t, dugc thyc hién trong
ham shuffle(), cha ¥ cach tinh cac chi sé voi
nhitng muc dich khac nhau.

Vong lap tron chi can chay dén nira mang Vi trong
than vong lap thuc hién dén hai thao tac chuyén vi. v
Sau khi trdn xong mang t s€ dugc sao chép tro lai
mang géc a. Ban c6 thé thyuc hién nhanh thao tac
nay bang cach chuyen khoi vung nhé cép cho t2H] 2% +1]

mang t chdng 1én khéi viing nhé cdp cho méang a, bing ham chudn memmove() cua
thu vién <string.h>.

alil > aln/2+] =
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Ham memmove () 6 3 tham s dia chi dau vung nhé dich, dia chi dau ving nhd ngudn
(tham s6 ndm bén phai tham s dia chi ving nh¢ dich, bd tri giéng nhu phép gan) va
kich thudc tinh bang byte cua khdi viing nh¢ can chuyén.

Dé chim dat vong lap dém sb 1an perfect shuffle cho méang tré vé ban dau, ta kiém
tra két qua tron béng ham so sanh hai mang isEqual().

Bai 61: (trang 18)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 100

int main() {
int a[MAX];
int n, i, s, p;

srand( time( NULL ) );

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

} while (n <1 || n>MAX - 1);

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 201 - 100 );
for (s =1=0; 1< n; ++1 )
if ( a[i] > @ ) s += a[i];
printf( "\nTong cac so nguyen duong = %d\n", s );

do {
printf( "Nhap p [0, %d]: ", n - 1 );
scanf( "%d", &p );

} while (p<@ || p>n-1);

for (i =p+1; i<n; ++i )
a[i-1] = a[i];

n--;

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );
putchar( '\n' );

return 0;
}
Thong thuong, viée x6a mang tai mot vi tri p duoc thuc hién bang cach dich chuyén
don timg phan tir cia mang sau vi tri p chong 1én .
phan tir ngay trudc no. C khong kiém tra viée truy
Xuat vuot qua pham vi ciia mang, lap trinh vién phéi P
chiu trach nhiém klem soat kich thudc ciia mang, Vi
véy phai nh¢ giam s6 phan tir ciia mang xudng sau
khi x6a phan t. -
C luu trit cac phan tir cia mot mang trong mot ving i=p+1
nhé vt 1y lién tuc, vi vy dé dich chuyén cac phan a[i-1] = all

tir nhanh hon, ngudi ta thuong ding ham chuin memmove () clia string.h:

| #include <string.h>
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/* oo */
memmove( &a[p], &a[p + 1], ( n - p - 1) * sizeof( *a ) );

ta da chuyén khoi ving nhd ¢6 (n - p - 1) phan tir, bat dau tir a[p + 1] chong lén
khéi viing nhé bt dau tir a[p].

Chuytrong C: a = &a[e] la dia chi bat diu cia mang a; a + p = &a[p] la dia chi
ctia phan tir a[p]. Piéu nay rat quen thudc véi 1ap trinh vién C (goi 1a “idiom cia
C”), vi vy ban nén viét nhu sau:

memmove( a + p, a+p + 1, (n-p -1) * sizeof( *a ) ); |

Lap tri’nh vién C xem a[2] chang han, nhu mét dia chi, nén viét a [2] hodc 2[a] cling
cho két qua nhu nhau vi: a[i] twong duong *(a + i), tuong duong *(i + a) va
tuong dwong i[a]. Tat nhién, dung a[i] thi quen thudc hon.

Bai 62: (trang 19)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 100

int gcd( int a, int b ) {
return ( 'la ) ? b : gcd( b % a, a);
}

int main() {
int a[MAX], n, i, j, s1, s2;

srand( time( NULL ) );

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

} while (n <1 || n>MAX - 1);

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 11 + 10 );

for ( s1
if (1
if (1

s2 =1=0; i<n; ++1 ) {
2 8&& a[i] % 2 == ) s1 += a[i];
0 && a[i] % 2 ) s2 += a[i];

3R X
N
1]
1]

}

printf( "\nTong le vi tri chan (%d) ", s1 );
printf( s1 == s2 ? "bang" : "khac" );
printf( " tong chan vi tri le (%d)\n", s2 );

printf( "Cac cap nguyen to cung nhau:\n" );
for (1 =0; 1< n; ++1 )
for (J=1+1; j<n; ++j )
if ( ged( a[i], a[j] ) ==1)
printf( "(%2d, %2d)\n", a[il, a[j] );
return 0;

}

Khi xét cac cap nguyén t6 cing nhau, vi quan hé nay 1a quan h¢ khong thir ty nén co
thé gap cac cap Kkét qua trung lap, vi du: (a[5], a[8]) VO'l (a(8], a[s1). Do do, ta
chi xét mot phan tir voi diy phan tir ngay sau n6 dén cudi mang. D& dang nhén thy
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cac cap két qua ludn c6 chi s6 phan tir sau 16n hon chi s6 phan tir true, tranh duoc
viéc Xudt cac cap két qua trung lap

Tuy nhién ta van nhén dugc cac két qua trung lap khi chay chwong trinh. Diéu nay
do mién gia tri hep dan dén sy tring 13p tri cta cc phan tir. Vi dy, gia sir a[1e] cod
tri trung a[8] ta co cap két qua trung lap: (a[5], a[8]) voi (a[5], a[1@]). bé giai
quyét triét dé, trude tién can xoéa cac phan tir tring nhau trong mang, chi chira lai
mot phan tir. Ban tham khao thém bai 64 (trang 129) va bai 65 (trang 131), vi du c6
thé thue hién nhu sau:

for (1 =0; 1i<n; ++1i)
for (J =1+ 1; J<n; ++j)
if ( a[j] == a[i] ) a[j--1 = a[--n];
for (1 =0; 1< n; ++1)
for (J =1+ 1; J<n; ++j)
if ( ged( a[i], a[j] ) ==1)
printf( "(%2d, %2d)\n", a[i], a[j] );

Bai 63: (trang 19)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>
#define MAX 100

int main() {
int a[MAX], n, i, c;

srand( time( NULL ) );

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

} while (n <1 || n>MAX - 1);

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 201 - 100 );

for (c=1=0; i< n; ++i)
if (a[i] % 4 == 0 && abs( a[i] ) % 10 == 6 ) c++;
printf( "\nCo %d phan tu chia het cho 4, tan cung 6\n", c );

printf( "Nhan doi phan tu le:\n" );
for (1 =0; 1< n; ++1 )
if (a[i] % 2 ) a[i] *= 2;

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );

putchar( '\n' );

return 0;

}

Diéu kién mot sd tan cung la 6 khong kho, ta tach chir so cudi b@'mg cach léy phén
du cua phép chia cho 10: ab = 18a + b. Tuy nhién, ban dé bd s6t trudng hop a[i]
tan cung 1a 6 nhung c6 tri Am nén a[i] % 1e bang -6, khong phii 6.
Bai 64: (trang 19)

129



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

#include <stdio.h>
#define MAX 100
#tdefine ispow2(x) (!((x) & ((x)-1)) && x)

int main() {
int a[MAX], n, i, ¢, Xx;

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

} while ( n <1 || n>MAX - 1);

printf( "Nhap %d phan tu:\n", n );
for (1 =0; 1< n; ++1 )
scanf( "%d", a + i );

for (c=1=0; 1< n; ++1 )
if ( ispow2( a[i] ) ) c++;
printf( "Co %d so la luy thua cua 2\n", c );

printf( "Nhap x: " );
scanf( "%d", & );
for (c=1=0; i<n; ++i )
if (a[i] !'= x ) a[c++] = a[i];
n=c;

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );

putchar( '\n' );

return 0;

}

Macro ispow2(x) ding kiém tra x c6 phai 14 lity thira cta 2 khong, da dugc giai thich
trong bai 48 (trang 114). ‘
Dé x06a phan tir c6 tri bang x trong mang a €O n phan tir, theo bai 61 (trang 127):

for (1 =0; i< n; ++i)
if (afi] == x) {
memmove( a + i, a+ i+ 1, (n -1 - 1) * sizeof( *a ) );
i--5
n--;

}

Sau khi don mang, gio a[i] bi phén tir sau nod chéng 1én, ta can Iui i (i--) dé xét lai
phan tir a[i]. Co thé dung mot phuong phap hay: duyét nguoc mang, nhu vay tranh
duoc tinh trang phan tir chua kip xét chong 1én phéan ti vira bi x06a:

for (i=n-1; i> 0; --i)
if (afi] ==x) {
memmove( a + i, a+ i+ 1, (n -1 -1 ) * sizeof( *a ) );
n--;

}

Ta van c6 thé x6a mot phan tir trong mang ma khong can don mang: lay phan tir cudi
chong 1én phén tir can x06a; ddng thoi vira lui i (tranh truong hop phan tir cudi mang
bang x), vira trir s phan tir cia mang 1 don vi:

for (1 =0; i< n; ++1i)
if ( a[i] == x )
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ali--] = a[--n];

Phuong phap nay chi thyc hién dugc trén mang khong thir ty, nhitng mang c6 tha
tu, vi du nhu chudi, khong thé ap dung céch ndy. Céch nay hiéu qua trong viéc xoa
mdt phan tir bat ky trong danh sach lién két (khong ¢ thi ty).

Trong bai tap nay va mot s6 bai tap sau, chung t61 dung mét phuong phap khac déc
biét d& hiéu: dé loai cac phan tir c6 tri bang x ta sao chép cac phan tir ¢6 tri khac x
sang m{t mang b Khac:

for (k=1=0; 1i<n; ++i )
if ( a[i] !'= x )
b[k++] = a[i];
/* k 1a s6 phan tlr cia mang b */

Nhu vay ta phai khai bdo thém mang b. Tuy nhién, nhén thay rang lic ndo k < i, ta
dung lai mang a ma khong can khai bao thém mang b:

for (k=1=0; 1i<n; ++i )
if (a[i] !=2)
alk++] = a[i];
n = k; /* n 1la s6 phan t&r méi cla mang a */

C6 thé viét toi wu hon véi nhén xét: khong can sao chép tr a[i] dén a[k] néuk = i
(nghia la khong can sao chép mdt phan tir I€n chinh nd):

for (k=1=0; 1i<n; ++i)
|

if (a[i] !'=x) {
if ( k !=1) a[k] = a[i];
k++;
}
n = k;

Bai 65: (trang 19)

#include <stdio.h>
#define MAX 100

int main() {
int a[MAX], n, i, j, c, s;

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

} while (n <1 || n>MAX - 1);

printf( "Nhap %d phan tu:\n", n );
for (1 =0; 1< n; ++1 )
scanf( "%d", a + i );

for (s =c=1=0;1<n; ++i )
if ( a[i] < 0 && a[i]l % 2 ) {
C++;
s += a[i];
}
printf( "Trung binh cong nguyen am le = %.2f\n", c ? ( float ) s / c : @ );
for (1 =0; i<n-1; ++i ) {
for (c=Jj=1+1; j<n; ++j )
if ( a[j] !'= a[i] ) a[c++] = a[]];
n=c;
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}

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );

putchar( '\n' );

return 0;

}

Tinh trung binh cac phan tir nguyén 4m ciia mot mang c6 vé don gian. Tuy nhién
ban c6 thé gap vai 15i:

- Néu khong xét truong hop mang khong c6 phan tir nguyén 4m nao, do sb phan tir
nguyén am ¢ dém dugc bing e, ban s& gip 13i chia cho e.

- Phép chia d¢ lay trung binh cong la phep chia nguyén. Dé giai quyét, ta can mot
trong cac toan hang cua biéu thire 13 s6 thuc:

bang cach ép kiéu: ( float ) s / ¢

bang cach khai béo trude s c¢6 kiéu float

hoac bang cach thém mot todn hang la sdthuc: s * 1.0 / ¢

Khi dinh tri mot biéu thirc voi cic toan hang c6 nhidu kiéu khac nhau, C s& nang cip
kiéu cac toan hang mét cach khong tuong minh i méi thuc hién dinh tri.

Céch xoa tét ca phén tir co tri x trong méang a, trinh bay trong bai 64 (trang 129) thuan
loi cho viéc x6a phan tir trong mang véi diéu kién phtrc tap nhu bai tp trén:

for (1 =0; i<n-1; ++1i ) {
for (c=3=1+1; j<n; ++])
if (a[j] !'=a[i] ) a[c++] = a[3l;
n=c;

}

V6i phan tir a[1] dang x¢ét ta x0a tat ca phan tir 6 tri trang a[i] trong mang con
ngay sau no (phan mang tir j = i + 1trd di). Chi xét dén phan tir n - 2 vi phan tir
cubi chic chan khong con phan tir tring (khong c6 mang con phia sau).

Vi &a[i] tuong duong a + i, nén thay vi viét: scanf( "%d", &a[i] );

ta c6 thé viét tit: scanf( "%d", a + i );

Bai 66: (trang 20)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 100

int main() {
int a[MAX], n, i, k, maxpos, minpos;

srand( time( NULL ) );
do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );
} while (n <1 || n>MAX - 1);
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 201 - 100 );
putchar( '\n' );

maxpos = minpos = 9;
for (1 =1; 1< n; ++1 ) {
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if ( a[i] < a[minpos] ) minpos =
if ( a[i] > a[maxpos] ) maxpos
}
printf( "max = %d\n", a[maxpos] );
printf( "min = %d\n", a[minpos] );

n 1
e e
e we

for ( k =1 =maxpos + 1; i < n; ++i )
if ( a[i] != a[maxpos] ) a[k++] = a[i];
n = k;

for (1 =0; 1< n; ++1 )
printf( "%d ",a[i] );

putchar( '\n' );

return 0;

}

C06 thé tim tri 16n nhat nhu sau:

maxval = a[@];
for (1 =1; i< n; ++1i )

if ( a[i] > maxval ) maxval = a[i];
printf( "max = %d\n", maxval );

Ta gia sir phan tir dau tién cuia mang 1a phan tir 16n nhét, goi 1 maxval. Tién hanh so
sanh tri maxval ndy v6i cic phan tir con lai trong mang, néu xuét hién phan tir nao
16n hon maxval thi hiéu chinh lai gia tri maxval.

Giai thuat tim tri nhé nhat cua mang thuc hién tuong tu.

Tuy nhién, khi 1am viéc v6i mang ban nén tap e duy theo chi s6. Vi du ta tién hanh
tim tri 16n nhat trong mot mang nhu sau:

maxpos = 0;
for (1 =1; 1< n; ++1 )

if ( a[i] > a[maxpos] ) maxpos = 1ij;
printf( "max = %d\n", a[maxpos] );

Ta gia st phan ttr dau tién (chi s6 @) ctia mang 13 phan tir én nhat, ta luu chi so thay
vi luu phan t: maxpos = . Tién hanh duyet mang tir phan tir thir hai (chi s6 1) tro
di, néu phan tir dang xét 16n hon phén tir c6 chi s6 maxpos da luu, ta cap nhat lai chi
sO maxpos v&i chi s6 dang xét.

Mic du ta chi chay mot vong lap nhung thyc hién dén 2 phép so sanh trong mdi budc
lap, nghia 14 can 2(n - 1) phép so sanh. Néu ta chia mang thanh n/2 cip rdi so sanh
minmax céac cip, ta ton n/2 phép so sanh ban dau (ham minmax() chi thuc hién 1
phép so sanh). Sau d6 ton thém n/2 - 1 phép so sanh dé tim min giita cac min cua cac
cap van/2 - 1 phép so sanh dé tim max giita cac max cua cac cip. Tong cong chi tén
3n/2 - 2 phép so sanh.

Vi duy, cho mang { 3,2, 5,4, 2, 1}, dot so sanh dAu cho cac cdp minmax (2, 3), (4,
5), (1, 2). Pt cip minmax dau tién lam két qua rdi cap nhat khi so sanh véi cac cip
khac, két qua cudi 1a cip minmax (1, 5).

#tdefine max( a, b ) ( (a>b ) ?a :b)
#tdefine min( a, b ) ( (a<b ) ?a:b)
typedef struct {

int min, max;
} MINMAX;

MINMAX minmax( int a, int b ) {
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return a < b ? ( MINMAX ) { a, b } : ( MINMAX ) { b, a };
}

MINMAX find( int a[], int n ) {
int i;
if ( n==1) return ( MINMAX ) { a[@], a[@] };
MINMAX p = minmax( a[@], a[1l] );
for (i=2;i+1<n;i+=2){
MINMAX t = minmax ( a[i], a[i + 1] );
= ( MINMAX ) { min( p.min, t.min ), max( p.max, t.max ) };
}
if(n%2)
= ( MINMAX ) { min( p.min, a[n - 1] ), max( p.max, a[n - 1] ) };
return p;

}

Cach trén tra vé tri min va max, ban c6 thé hiéu chinh dé dang deé tra vé chi so.

Bai 67: (trang 20)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 100

int main() {
int a[MAX], t, n, i, j;

srand( time( NULL ) );
do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );
} while (n <1 || n>MAX - 1);
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 201 - 100 );
putchar( '\n' );

for (1 =0;1<n-1; ++i )
for (J=1+4+1; j<n; ++j )
if ( ( a[i] % 2 == 0 && a[j] % 2
( a[i] % 2 && a[j] %2 && a[
{ t =a[i]; a[i] = a[j]; a[]]

== 0 && a[i] > a[j] ) ||
1] i;[j] ) )

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );

putchar( '\n' );

return 0;

}

Bai tap ndy yéu cau nim ving giai thuat sap xép (sort). Cac giai thuat sap xép duoc
trinh bay trong cAc gido trinh Cau trac dit liéu va giai thuat hodc K§ thuat lap trinh,
mdi giai thuat dugc thuc hién b;‘ing nhiéu cach khac nhau. Dé ban dé hiéu va dé nhé
giai thuat, chung t0i chi dung giai thuat don gian, khdng sat voi giai thuat gbe.

Gia sir ta can sap xép tang n phan tir ciia mang a. Giai thuat sap x€p thuong dugce su
dung nhit trong cac bai tap lap trinh co ban 14 sip xép theo kiéu chon (Selection
Sort). Noi dung nhu sau:

134



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

for (1 =0;1i<n-1; ++i)
for (J=1+1; 3 <n; ++3 )
if (a[il > a[3])
/* hoan chuyén a[i] véi a[j] */
= a[i]; a[i] = a[j]; a[j] = t;

Vong lap ngoai, chi s6 i, thyc hiénn - 1 dot sap x&p, rn01 dot sap xép dung cho mot
vi tri i. Mang duoc sap xép theo thir ty tir dau dén cudi.

Dé sip xép diing mot vi tri i, ta S0 s&nh a[i] Vi cac phan tirsaund (trj = i + 1
trg di), chon ra phan tir nhé nhét dit vao vi trf a [1]. Vong lap trong, chi s 3, thuce
hién diéu nay: duyét cac phan tir sau vi tri i, phan tir dang duyét a[§] nao nhé hon
phan tor a[i] dang xét thi hoan ddi ngay véi a[i].

Nhic lai, sip xép (tang) theo kiéu chon nhu trén chi d& nhé, nhung chua thé hién 1o
¥ tuong giai thudt goc, co s6 1an hoan ddi it hon: trong phan doan mang chua sap
xép, hoan doi phan ttr ddu v6i phan tir nho nhat.

Ttr cach chon phan tir 16n nhat hay nhé nhat cia mot méang trong bai 66 (trang 132)
ban dé dang thuc hién diéu nay:

for (1 =0; i<n-1; ++i ) {
/* Duyét phan doan mang chua sap xép */
for ( minpos =i, j =1+ 1; j < n; ++j )
/* Chon lai minpos néu phat hién phan tl&r cé tri nhd hon */
if ( a[j] < a[minpos] ) minpos = j;
/* Hoan chuyén phan t&r dau vdi phan tir nhé nhat tai vi tri minpos */
t = a[i], a[i] = a[minpos]; a[minpos] = t;

}

Viéc hoan chuyén hai phan tir v&i nhau c6 thé dung macro hay goi ham (truyén tham
sd bang con tro).

Tu duy theo chi s6 nhu trén giup ban giai mot sé bai tap phuc tap, vi du bai tap sau.
Bai tip: In cic phan tir ciia mot mang cho trude theo thir ty ting dan, ma van giit
nguyén vi tri cua cac phan tur trong mang do.

= | | Mang ban dau : 8367 257141
= Sap xep tang : 1 1 456778
= 8 3 257141

23
Mang sau xu ly: 6 7

#include <stdio.h>
#include <stdlib.h>

int* sortAscIndex( int* a, int n ) {
int *p = malloc( n * sizeof( int ) );
int i, j, minpos;
for (1 =0; 1< n; ++1 ) p[i] =
for (1 =0;1<n-1; ++i ) {
int t;
for ( minpos =i, j =1+ 1; j < n; ++j )
if ( a[p[3]] < a[p[minpos]] ) minpos = j;
, = p[i]; p[i] = p[minpos]; p[minpos] =

return p;

}

int main() {
int a[]l] = {8, 3,6, 7, 2,5,7,1, 4, 1}
int *p;
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int i, size = sizeof a / sizeof *a;

printf( "Mang ban dau : " );

for (1 =0; i< size; ++i ) printf( "%d ", a[i] );
putchar( '\n' );

p = sortAscIndex( a, size );

printf( "Sap xep tang : " );

for (i =0; i< size; ++i ) printf( "%d ", a[p[i]l] );
putchar( "\n' );

printf( "Mang sau xu ly: " );

for (1 =0; i< size; ++i ) printf( "%d ", a[i] );
putchar( '\n' );

free( p );

return 0;

}

Ta tao mdt mang chi so anh xa chi s6 cia mang can sap xép Khi so sanh cac phan
tu va thay can sap xep, thay VI sap xep lai i tri cua cac phan tir trong mang goc, ta
sap xép lai vi tri cia cac chi $6 trong mang chi $0.

Nhu vay, mang chi so két qua luu cac chi s6 ctia mang goc theo thr ty sao cho cac
phan tir cia mang gbc tai cac chi s6 d6 co thi tu ting dan.

Bai 68: (trang 20)

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#include <math.h>

#define MAX 100

#tdefine swap(a, b) { int t = a; a =b; b =1t; }

int main() {
int a[MAX], n, i, j, i1, ji, k;

srand( time( NULL ) );
do {
printf( "Nhap n (n chan): " );
scanf( "%d", &n );
} while (n<2 || n%2);
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 101 + 100 );
putchar( '\n' );

for (( k =0; k < n/2; ++k ) {
/* Tim cap (a[il], a[jl]) sao cho |a[il] - a[jl1]| nhd nhat
doan can xét tir tir thu hep lai:
> n-1, 1> n-2, ... , k—> n-k-1, ... */
int min = 101;
for (1 =k; 1 <n - k; ++1 )
for (J=1+1; j<n-k; ++j )
if ( abs( a[i] - a[j] ) < min ) {
min = abs( a[i] - a[3j] );
il = i;
j1 =3;

/* Néu hiéu a[il] - a[j1] < @, hoan chuyén ching */
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if ( a[i1] < a[j1] ) swap( a[il], a[j1] );
/* a[il] chuyén vé dau va a[jl] chuyén vé cudi doan dang xét */
swap( a[il], a[k] );
swap( a[j1], a[n-k-1] );

}

for ((j =1i=0; i< n/2; ++i ) { /* In va tinh téng nira mang dau */
printf( "%d ", a[i] );
j +=alil;

}

printf( ": %d\n", j );

for (1 =0; i < n; ++i ) { /* In tiép va tinh téng nlra mang sau */
printf( "%d ", a[i] );
j1 += a[i];

printf( ": %d\n", jl1 );
printf( "Hieu nho nhat = %d\n", j - j1 );
return 0;

}

Két hop cac k¥ thuat cta bai 62 (trang 128: tim ciip phan tir théa yéu cau cho trudc)
va bai 66 (trang 132: xac dinh max hodc min ciia mot day), ta tim dugc cap ao, bo (a0
> bo) ¢6 hiéu nho nhét, cap a1, ba (a1 > b1) cé hiéu nho thir hai, .

Hoan chuyen trong mang dé chung duoc sip xép nhu sau: ao, a1, ..., b1, bo. Viéc
hoan chuyen ndy vira t chuc lai mang tién cho xuat két qua, vira gitip tim céc c@p
ké tiép duoc dé dang, vi sau mdi 1an tim khong gian tim kiém lai thu hep 2 phén tu.
Nhu véy hiéu (aop + a1 + ...) - (bo + b1 + ...) = tong nira mang dau - tng nira mang
sau s& nho nhat.

Trong trudng hop hai phan tir ¢6 tri khac biét nhau nhét: ag bang bién phai va a1 bing
bién trai cia doan [100, 200], hiéu clia chiing (100) van nho hon tri min dugc gan
dau tién (101). Nghia 1a lac ndo ciing tim duoc cip phin tir thoa yéu cau.

Bai 69: (trang 21)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 100

int main() {
int a[MAX], i, head, n, maxlen, maxhead;

srand( time( NULL ) );

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

} while (n <1 || n>MAX - 1);

for (1 =0; 1< n; ++1)
printf( "%d ", a[i] = rand() % 201 - 100 );
putchar( '\n' );

head = maxhead = maxlen = 9;
do {
int len = 1;
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for (1 =head; i < n -1 && a[i] < a[i+1]; ++i )
len++;
if ( len > maxlen )
{ maxlen = len; maxhead = head; }
head = i + 1;
} while ( head < n );

printf( "\"run\" tang dai nhat: " );
for (1 =0; i < maxlen; ++i )

printf( "%d ", a[maxhead + i] );
putchar( '\n' );

return 0;
¥
Mot “run” trong qua trinh do tim dugc xac dinh bang 2 bién:
a[i], cudi
run trudc

len

head mdi cap nhat

o . head = i+1 .
- head: chi s0 phan tr dau cua “run”, dugc cap nhat la phan tr ngay sau “run” trugc,
khi do tim “run” moi. Ban déu’ head duqc’kh("ri tao bang 0.
- len: chi€u dai cta “run”, 1a s0 phan tor dém dugc khi phan tir dang xét van con thoa
tinh chat cua “run”. ) )
Bé so sanh gitra cac “run”, dung 2 bién luu két qua do tim: )
- maxlen: luu chiu dai “run” dai nhat hién tai, s€ dugc cap nhat néu phat hién “run”
c6 chiéu dai lon hon. ) .
- maxhead: luu chi sO phan tir head ctia “run” dai nhat hién tai, nghia la c¢6 chiéu dai
tuong ing maxlen. ) )
Bai tap: Bon s0 lién tuc trong chuoi 1000 s6 co tich 1én nhat1a 9 x 9 x 8 x 9 = 5832.
73167176531330624919225119674426574742355349194934
96983520312774506326239578318016984801869478851843
85861560789112949495459501737958331952853208805511
12540698747158523863050715693290963295227443043557
66896648950445244523161731856403098711121722383113
62229893423380308135336276614282806444486645238749
30358907296290491560440772390713810515859307960866
70172427121883998797908792274921901699720888093776
65727333001053367881220235421809751254540594752243
52584907711670556013604839586446706324415722155397
53697817977846174064955149290862569321978468622482
83972241375657056057490261407972968652414535100474
82166370484403199890008895243450658541227588666881
16427171479924442928230863465674813919123162824586
17866458359124566529476545682848912883142607690042
24219022671055626321111109370544217506941658960408
07198403850962455444362981230987879927244284909188
84580156166097919133875499200524063689912560717606
05886116467109405077541002256983155200055935729725
71636269561882670428252483600823257530420752963{50 .
Tim 13 s6 lién tuc trong chudi 1000 s6 c6 tich 16n nhat. Cho biét tich tinh dugc.
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Két qua: 23514624000

Thuc chét vin dé 1a tim “run” c¢6 13 ky sb sao cho tich cac ky s 14 16n nhat, vi tinh
tich nén néu gap ky s6 0 ta budc phai khdi tao lai viée tim "run".

Ban ciing nén cha y dén cach khai bao mét chudi dai.

#include <stdio.h>
#include <string.h>
#define RUN 13

int main() {

int i, j, len;

long long s, max;

char a[] =
"73167176531330624919225119674426574742355349194934"
"96983520312774506326239578318016984801869478851843"
"85861560789112949495459501737958331952853208805511"
"12540698747158523863050715693290963295227443043557"
"66896648950445244523161731856403098711121722383113"
"62229893423380308135336276614282806444486645238749"
"30358907296290491560440772390713810515859307960866"
"70172427121883998797908792274921901699720888093776"
"65727333001053367881220235421809751254540594752243"
"52584907711670556013604839586446706324415722155397"
"53697817977846174064955149290862569321978468622482"
"83972241375657056057490261407972968652414535100474"
"82166370484403199890008895243450658541227588666881"
"16427171479924442928230863465674813919123162824586"
"17866458359124566529476545682848912883142607690042"
"24219022671055626321111109370544217506941658960408"
"07198403850962455444362981230987879927244284909188"
"84580156166097919133875499200524063689912560717606"
"05886116467109405077541002256983155200055935729725"
"71636269561882670428252483600823257530420752963450" ;
len = strlen( a ) - RUN + 1;

max = 0;

for (1

= en; ++i ) {
for (s

1

=0; j <RUN & a[j + i] !I= '@"; ++j )

i] - 'e' );
i+4=73;

> max ) max = s;

0; i

1,
*= (alj
1f ( j < RUN
else if ( s
}
printf( "%11d\n", max );
return 0;

Bai 70: (trang 21)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 100

void swap( int *a, int *b
int t = *a; *a = *b; *b

}

) A
=t
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int main() {
int a[MAX], n, i, odd, even;

srand( time( NULL ) );

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

} while (n <1 || n>MAX - 1);

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 201 - 100 );
putchar( '\n' );

for (odd =1 =0; i< n; ++1i)

if ( a[i] % 2 ) swap( a + i, a + odd++ );
for (even =1i=n-1; i >= odd; --i)

if ( a[i] ) swap( a + i, a + even-- );

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );

putchar( '\n' );

return 0;

}

Tudng ching bai tap co thé thuc hién dé dang bang cach dung hai chi s6 nhu sau:

do {
while ( a[i] % 2 && i < j ) i++;
while ( a[j] %2 ==0 & j > 1) j--;
if (1< 3 ) swap( a[i], a[j] );

} while (i< j);

vong ldp while v6i bién dém i dung theo ddi “run” 1é (néu co) tir dau mang tré di,
vong lp while v6i bién dém § dung theo ddi “run” chin (néu co) tir cudi mang vé
trude. Khi cac “run” nay chim dit, cic trudng hop sau ddy xay ra:

-Néu i < j, nghia 12 hai “run” déu bi dimg do xuét hién phan tir khac tinh chét cua
mdi “run”. Ta hoan chuyén hai phén tir nay véi nhau rdi tiép tuc duyét tiép hai “run”
(vong 1dp do while bén ngoai).

- Nguoc lai, hai “run” dd gip nhau, hodc mét trong hai “run” da duyét hét mang
(mang toan chan hoic toan 1¢), ta ket thiic vong 1ap duyét bén ngoai.

Tuy nhién, cach nay khong giai quyét duoc cac phan tir ¢6 tri e. Khong c6 cach xir
Iy du phat hién duge chiing trong “run”, vi du trong trudng hop hai “run” déu dimg
khi phat hién c6 tri e.

Bai tap nay that ra yéu cAu ban phan hoach ba loai tri: 1¢, 0 va chan, con goi 1a bai
toan co Ha Lan (Dutch National Flag).

Mot cach giai khac:

void Solution( int a[], int n ) {
int i = 9, odd = @, even = n;
while ( i < even ) {
if (a[i] % 2 ) swap( a + odd++, a + i++ );
else if ( la[i] ) ++i;
else swap( a + i, a + --even );
}
}
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Bai 71: (trang 21)

#include <stdio.h>
#include <string.h>
#define MAX 100

void lshiftkstep( int a[], int n, int k ) {
int i;
k %= n;
for (1 =0; 1< k; ++1 ) {
int t = a[@];
memmove( a, a + 1, (n - 1) * sizeof( *a ) );
a[n - 1] = t;
}
}

int isSymmetrical( int a[], int n ) {
int i;
for (1 =0; 1<n/ 2; ++1 )
if ( a[i] !'= a[n - 1 - i] ) return 0;
return 1;

}

int main() {
int a[MAX], n, i, k;

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

}while (n <1 || n>MAX - 1);

printf( "Nhap %d phan tu:\n", n );
for (1 =0; 1< n; ++1 )
scanf( "%d", a + i );
printf( isSymmetrical( a, n ) ? "Doi xung" : "Khong doi xung" );

printf( "\nNhap so lan can dich: " );
scanf( "%d", & );
lshiftkstep( a, n, k );

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );

putchar( '\n' );

return 0;

}

So d6 thuc hién mot bude dich trai mang cua ham lshiftkstep() dugc trinh bay
trong hinh bén:

- Luu tam phan tir a[e] vao bién t.

-n - 1 phan tir ciia mang (ké tir a[1]) dugc sao chép dich trai mot phan tir, chong
1én afe], b%lng ham memmove().

-a[n - 1] = t, nghia 12 bing a[e] vira bi “ddy” khoi diu mang.
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t = a[0]

al1]

memmove()

n-1 phan t aln-1] =t

a[0]

Chii ¥, néu xoay vong n 1an, mang s tré lai nhu cii. Vi vy, vik > n,thucték = k % n.
Tu bai tap nay trd di, ching ta thyc hién cac yéu cau cia bai tap bang cach goi ham
dé lam quen voéi viée xay dung cac ham riéng le.

Bai 72: (trang 21)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#define MAX 100

void rshiftkstep( int a[], int n, int k ) {
int i;
for (1 =0; 1< k; ++1 ) {
int t = a[n - 1];
memmove( a + 1, a, ( n - 1) * sizeof( *a ) );

afe] = t;
}
}
int max0dd( int a[], int n ) {
int i, maxpos = -1;

/* Tim phan t& c6é tri 1é dau tién */
for (1 =0; 1< n; ++1 )
if ( a[i] % 2 ) break;
if (i<n){
maxpos = i;
for (i = maxpos + 1; i < n; ++i )
if ( a[i] % 2 & & a[i] > a[maxpos] ) maxpos = ij;

return maxpos;

}

int main() {
int a[MAX], n, i, k;

srand( time( NULL ) );
do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );
} while (n <1 || n>MAX - 1);
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 201 - 100 );
putchar( '\n' );
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if ( ( k = max0dd( a, n ) ) >=0 )
printf( "Phan tu le lon nhat a[%d] = %d", k, a[k] );
else printf( "Mang toan so chan" );

printf( "\nNhap so lan can dich: " );
scanf( "%d", & );
k %= n;
rshiftkstep( a, n, k );
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );
putchar( '\n' );
return 0;

}

So d6 thue hién mét budce dich phai mang ciia ham rshiftkstep() duoc trinh bay trong
hinh dudi, 1a hinh anh dao ngugc ctia ham 1shiftkstep() trong bai 71 (trang 141):
a[0]

memmove() t=aln-1]
n-1 phan t&

all]

al0] =
- Luu tam phan tir a[n-1] Vo bién t.
- n-1 phén tir ctia mang (ké tir a[e]) duoc sao chép dich phai mot phan tir, chong 1én
mang bt dAu tir a[1], bé'mg ham memmove ().
-a[e] = t,nghiala bang a[n-1] vira bi “day” khoi cubi mang.
K§ thuat tim mot phan tir thoa yéu cau tir mot day phan tir da duoc trinh bay trong
bai 66 (trang 132). Tuy nhién, trong bai tap nay can chu y:
- Tim phin tr min, max cia mot ‘mang bao gio cling ¢6 két qua, nén tir dau ta co thé
gid sur va gan maxpos = @ (chi so cua phan tir dau tién). Tuy nhién, kh1 tim phan tir
c6 trj 1& 16n nhat, chua chic c6 két qua; vi du voi mang chia toan s6 chan hodc e.
Vi véy trude hét can tim phan tir ¢6 trj 1¢ du tién cua mang rdi méi tién hanh tim
phan tir 1é ¢6 tri 16n nhat theo cach da biét.

int max0dd( int a[], int n ) {
int i, maxpos = -1;

for (1 =0; 1< n; ++1 )
if ( a[i] % n ) break;
if (i<n){
maxpos = i;
for (1 = maxpos + 1; i < n; ++i )
if ( a[i] % 2 & & a[i] > a[maxpos] ) maxpos = i;
}

return maxpos;

}

Néu mang khong c6 tri 1¢, sau vong lap tht nhét i s& bang n, chuwong trinh khéng vao
than cta phat bi€u if va maxpos tra vé s€ la tri khoi tao -1.
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Nguoc lai, maxpos la vi tri cua tri 1é dau tién, ta tiép tuc tim va so sanh céc tri 1é ké
tiép néu co ké tir vi tri maxpos + 1.

Xéy dung ham tim kiém tra vé chi sb ciia phan tir tim duoc 13 phu hop véi tu duy
theo chi s6 khi 1ap trinh bang C v61 mang. Uu diém con & cho khi khong tim thiy
phan tir thda yéu cau, ham tra vé -1, tmg voi “khong vi tri nao”

Bai 73: (trang 22)

#include <stdio.h>
#define MAX 100

int main() {
int a[MAX], n, i, j;

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

} while (n <1 || n>MAX - 1);

printf( "Nhap %d phan tu:\n", n );
for (1 =0; 1< n; ++1 )
scanf( "%d", a + i );

for (1 =0; 1< n; ++1 ) {
for ((j =0; j<i; ++j )
if ( a[j] == a[i] ) break;
if ( j ==1) printf( "%d ", a[i] );

putchar( '\n' );
return 0;

}

Bai tap nay ding mot ky thuat don gian dé phat hién va khong xuét cac phan tir co
trj tring 1ap, ngoai trir phan tir dau tién:
Xét phan tir a[i], vong lap theo § bén trong s& duyét tat ca cac phan tir ndm trude vi
tri i. C6 hai truong hop:
- Vong lap kiém tra § ngdt nira chimg do phat hién mét phan tir trang véi a[4]. Khi do,
j < i vaddcod mot phan tir ¢6 tri trung a[1] dugc xudt trude ddy, ta khong xudt a[i]
nira.
- Vong lap kiém tra § chay dén cudi (dén i) ma khong phat hién mot phén tir ndo trung
voia[i]. Khido,j = i va phan tir a[i] chua xudt h1en 14n nao, c6 thé xuét dugc.
Bai tap: Viét chuong trinh thuc hién nhimng yéu cau sau:

a. Tao mang mot chiéu n phan tir nguyén c6 gia tri nhap vao tir ban phim. Gia

tri clia cac phﬁn tr thudc doan [0, n - 1].
b. 1Inra cic phan tir trong mang co tri phan biét.

Nhap n [1, 99]: 10 .

Nhap 10 phan tu:

122343155444
12345

Luu y di€u kién "gia tri cia cac phan ti thudc doan [@, n - 1]", dua dén giai thuit:
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- Phan ph01 tri x vao ding phan tir c6 chi s6 x. Nghia 13, néu tri x tai a[i] khong trung
v6i chi s6 phan tir mang (i) chira nd, n6 s& duoc hoan chuyén véi sb tai a[x] cho dén
khi diéu kién trén thoa.

- Tri i ¢6 thé khong c6 trong mang, nhu vy khi hoan chuyén dén mot lic nao do, x
= a[i] s& la mOt tri trung 1dp, x = a[i] s& trung x = a[x]. Ta tranh truong hop nay
bang cach ngat vong lap khi a[i] = a[a[i]].

- Sau khi thyc hién phéan phdi, in cac tri phan biét khi thoa diéu kién a[i] bang i.

for (1 =0; 1i<n; ++i)
while ( a[i] !'=1 ) {
if ( a[i] == a[a[i]] ) break;
t = a[i]; a[i] = a[t]; a[t] =
}
for (1 =0; 1< n; ++1)
if ( a[i] == 1 ) printf( "%d ", a[i] );

Ta nhén thay, truong hop break cling la truong hop phat hién cac tri trung lap. Néu
yéu cdu 12 in ra cac tri bi tring lap, in tri a[1] trudc khi break.

Bai tap: XemxettatcacactohUpabV012<a<5va2<b<5
22=4,2%=8,2=16,2°=32

3°=9,33=27,3*=81,3°=243

4% =16, 4° = 64, 4* = 256, 4° = 1024

5% = 25, 5° = 125, 5% = 625, 5° = 3125

Néu sip xép chiing va x6a cac két qua trung ldp, ta nhan dugc diy gom 15 s6 khac
nhau: 4, 8, 9, 16, 25, 27, 32, 64, 81, 125, 243, 256, 625, 1024, 3125

C6 bao nhiéu két qua phan biét trong day tao boi a®v6i2<a<100va2<b<100?
Két qua: 9183

#include <stdio.h>
#include <math.h>
#define UP 100
#tdefine MAX (UP * UP)

int main() {
double numbers[MAX];
int i, j, ¢, k = 0;
for (1 =2; 1i<=UP; ++i)
for (j =25 j <=UP; ++j )
numbers[k++] = pow(i, j);
for (c=1=0;1c<k; ++i ) {
for (j=0; j<i; ++j)
if ( numbers[j] == numbers[i] ) break;
if (J==1) c++;

}
printf("%d\n", c);
return 0;

}

Bai 74: (trang 22)

#include <stdio.h>
#define MAX 100

int main() {
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int a[MAX], n, i, j, count;

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );
}while (n <1 || n>MAX - 1);
printf( "Nhap %d phan tu:\n", n );
for (1 =0; 1< n; ++1 )
scanf( "%d", a + i );
for (1 =0; 1< n; ++41 ) {
for (count = j =0; j < n; ++j )
if (a[j] == a[i] )
if ( j < i) break;
else count++;
if ( count ) printf( "%d[%d] ", a[i], count );
}
putchar( '\n' );
return 0;

}

Cach giai thuong gap 1a dung mot mang phu de lru tan suat ctia tung phan ta. Van
dé chu yéu cua bai tap nay la chi dém so lan xuat hién cua mot phan tir néu n6 xuét
hién 1an dAu tién trong mang. Néu nhin ra mot phan tir dd xudt hién trong mang, ta
phai bo qua, khéng dém nita. Cach phat hién mot phan tir di xuit hién 14 mé rong
cua bai tap 73 (trang 144):

Xét phan tir a[i], vong lap theo § bén trong s& duyét dém tat ca cc phan tur tring
vGi a[i] €O trong mang a. Vong 1ap nay c6 dac diém:

- Khoi tao bién dém count bang e trudc khi duyét.

- Khi gdp mot phan tir tring véi a[i], vong lap kiém tra: néu j < i thi nghia 1a phat
hién dwoc mot phin tir 6 trj tring a[i] dd xudt hién trude ddy, vong lap ngit ngay
va nhu vy count van bang e. Nguoc lai vong lip van dém binh thuong.

V6i cach kiém tra nhu trén, chi co nhitng phﬁn tr xuét hién 1an dau tién duoc dém,
count cua ching khac e, va dugc Xuét ra.

Bai 75: (trang 22)

#include <stdio.h>
#define MAX 100

int main() {
int a[MAX], n, i, j, count, max, min, pos;

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );
} while (n <1 || n>MAX - 1);
printf( "Nhap %d phan tu:\n", n );
for (1 =0; 1< n; ++1 )
scanf( "%d", a + i );

printf( "Phan tu xuat hien nhieu nhat: " );
pos = max = 0;
for (1 =0; 1< n; ++1 ) {

for (count =1, j =i+ 1; j<n; ++j )
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if ( a[j] == a[i] ) count++;
if ( count > max ) { max = count; pos = i; }

}
printf( "%d[%d]\n", a[pos], max );

printf( "Phan tu xuat hien it nhat: " );
pos = @; min = n;
for (1 =0; 1< n; ++41 ) {
for ( count = j =0; j < n; ++j )
if ( a[j] == a[i] )
if ( j < i) break;
else count++;
if ( count && count < min ) { min = count; pos = i; }

}
printf( "%d[%d]\n", a[pos], min );
return 0;

}

Trong bai tap 74 (trang 145), khi tinh tan suat cac phan tu, ta phai giai quyét van de
tranh tinh tan suat cua cac ky tu da xudt hi¢n. Véi yéu cau tim phan tor co tan suét
16n nhat, ta khong can cha y van dé ndy, vi tin suat cta phan tir di xuat hién vin nho
hon tin suét cta phan tir ndy khi duoc tinh 1an dau.

Ta khoi tao tri max bang e, tinh tan suit cho moi vi tri dil phan tir tai vi tri d6 da xuat
hién, rdi so sénh v&i max d€ tim tan suét 16n nhat.

Vi yéu cAu tim phﬁn ttr c6 tAn sudt nho nhat, ta khoi tao tri min bﬁng kich thudc toan
méng. Sau d6 tim tin suat count clia timg phan tir nhu trong bai 74 (trang 145), rdi
so sanh v6i min dé tim tin suat nho nhat.

ChU y khi gap phan tir tring lap ta khong tinh tan suat, ngat vong lap nén count = o,
vi vay ding quén kiém tra count khac e trudc khi so sénh count véi min.

Bai 76: (trang 22)

#include <stdio.h>
#define MAX 100

int main() {
int a[MAX], max, oldmax, pos, n, i, j, count;

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

}while (n <1 || n>MAX - 1);

printf( "Nhap %d phan tu:\n", n );
for (1 =0; 1< n; ++1 )
scanf( "%d", a + i );
printf( "Cac phan tu xuat hien nhieu nhat:\n" );
oldmax = 9;
pos = -1;
do {
max = 0;
for (1 =pos +1; 1< n; ++i ) {
for (count = 1,7 =1+ 1; j < n; ++j )
if ( a[j] == a[i] ) count++;
if ( count > max ) { max = count; pos = i; }
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if ( max >= oldmax ) {
printf( "%d[%d] ", a[pos], max );
oldmax = max;

} while ( max == oldmax );
putchar( '\n' );
return 0;

}

Trong bai tap 75 (trang 146) ta chi tim dugc phan tir ¢6 tan suat 16n nhat dau tién.
Dé tim tat ca cac phan tur co cung tan suat 10n nhét ta phai:

- Pua viéc tinh toan tan suat 1on nhat trén vao mot vong Idp tim tiép (vong lip do
while & trén), vong ldp ndy duoc thiét ké hoat dong véi sy gitp do cua 2 bién:

Bién oldmax luu tan suat 16n nhét tim dugc 1an trudc, voi lan tim du tién oldmax
khoi tao bang e.

Bién pos luu vi tri cua phﬁn tr cO tAn sut 16n nhét tim duoc 1an trude, voi 1an tim
dau tién pos khai tao bang -1. Khi tiép tuc tim tan suat 16n nhat méi, ta s& bat dau
sau vi tri pos nay.

- Vi mdi tan suét max 16n nhat méi tim dugc ta so sanh voi oldmax. DU max khong
bao gio 16n hon oldmax nhung van phai dung diéu kién so sanh >= cho trudng hop
dau tién.

Néu da tim duwoc max méi c6 cung tan suit 16n nhat voi oldmax thi xuat ra; néu khong
vong l3p tim tiép s& chdm dut.

Bai 77: (trang 22)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#define MAX 100

double invSum( int a[], int n ) {
int i;
double sum = 0.0;
for (1 =0; i< n; ++i ) if ( a[i] ) sum += 1.0 / a[i];
return sum;

}

void rmLeftOdd( int a[], int* n ) {
int i;
for (1 =0; i< *n - 2; ++i )
if ((Cali]l %2) ) {
memmove( a+i+l, a+i+2, ( *n-i-2 ) * sizeof( *a ) );

(*n)--;

}
}11:((8[*"-2] 52) ) (*n)--;

int main() {
int a[MAX], n, i;

srand( time( NULL ) );
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do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );
}wh11e(n<1||n>MAX—1);

for (1 =0; 1< n; ++1 )

printf( "%d ", a[i] = rand() % 201 - 100 );
printf( "\nTong nghich dao: %g\n", invSum( a, n ) );
rmLeftOdd( a, &n );
for (1 =0; 1< n; ++1 )

printf( "%d ", a[i] );
putchar( '\n' );
return 0;

}

Khi thao tic trén mot mang ban cin cha ¥ dén van dé kiém soat cac phan tir bién.
Thuét toan ap dung voi cac phin tir cia mang c6 thé khong ap dung dung véi cac
phan tir cia bién mang. Ban phai kiém tra dé giai quyét cac ngoai 1é nay.

Trong ham rmLeftodd(), khi phat hién phan tir a[i] l¢, ta chuyén doan mang tr
a[i+2] chong 1én doan mang tir a[i+1]. Nhung néu a[n-2] l¢, chi con mét phéan tir
sau a[n-2], khong thé ap dung viéc chong mang ma chi don gian giam n, khéng chu
¥ dén phan tir a[n-1], tuong duong voi loai bo no.

Truyen tham chleu bang con tro (goi tat 1a truyén bang con tro) 1a cach cua C dung
thay d6i tham sé duoc truyén dén ham. Xem vi du dudi:

Truyén bang tham tri Truyén bang con trd
#include <stdio.h> #include <stdio.h>
void func( int x ) { void func( int *x ) {

X = X * 2; *x = *x * 2;

a dugc sao chép "khai bao" con tré x
} dénx:intx=a } chi dén a:

> >
S| suthay déi ctia x ) . S| int* x = &a
) ) ©| khong lién quan int main() { Of 4y 46i *x nghia I3
int main() { dén a int a = 3; "gidn tiép" thay doi a
int a = 3; func( &a );
func( a ); /* a da thay déi a = 6 */
/* a khéng déi a = 3 */ printf( "%d\n", a );
printf( "%d\n", a ); return 0;
return 0; }

- Ham func() bén trai khong thé thay ddi bién a cta ham main() do khac tim vuc
(scope). Truyén bang tham tri thuc chét 14 sao chép bién a ciia ham main() vao bién
cuc bd x cia ham func().
- Ham func() bén phai dugc truyén tham sd be‘ing con tré, thuc chét 1a “khai bao”
mot con tré x chi dén bién a ctia ham main(). Thong qua con tré nay, ham func() c6
thé thay doi “gin tiép” bién a clia ham main(): khi do, thay doi *x nghia la dang
thay dbi “gian tlep bién a.
C-++ giai quyét van dé nay bang tham chiéu, khai niém nay khéng c6 trong C.
Truyén tham chiéu bang con tré con thudng ding khi mudn tra vé nhiéu hon mot tri,
vi dy ham swap() dung hoan chuyén tri ctia hai bién, hodc khi muén tu dong thay doi
mdt tri ndo d6 do ham ma khong can chi y cap nhat lai.
Ban 6n lai viéc st dung cac toan tir dung thao tac véi con tro:

149



http://www.codeschool.vn/

© Dugng Thién T& www.codeschool.vn
- Toan tur &: toan tuo léy dia chi ciia mot bién dé “dat” vao con tro. Két qua la con trod
s€ chi dén bién do.

- Toan tir *: (dereference) toan tir lay ndi dung ciia mét bién do con tré chi dén. Dung
todn tir nay dé doc/ghi “gian tiép” bién do con tré chi dén.

Bai 78: (trang 23)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#define MAX 100

void sort( int a[], int n ) {
int i, j;
for (1 =0; 1i<n-1; ++i )

for (J=1+41; j<n; ++j )
if ( a[i] > a[j] )
{ int t = a[i]; a[i] = a[jl; a[j] = t; }

}

void insertOrder( int a[], int* n, int x ) {
int i = 0;
while ( i < *n && a[i] < x ) i++;
if (1< *n)
memmove( a + i + 1, a + i, ( *n - i ) * sizeof( *a ) );
a[i] = x;
( *n )++;

}

int main() {
int a[MAX], x, n, i;

srand( time( NULL ) );

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

} while (n <1 || n>MAX - 1);

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 201 - 100 );

printf( "\nMang sap xep tang:\n" );
sort( a, n);
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );
printf( "\nNhap x: " );

scanf( "%d", & );
insertOrder( a, &n, x );

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );

putchar( '\n' );

return 0;
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Ham insertOrder() thuc hién hai thao tac; do vén dé kiém soat ph?ln tr bién, ca hai
thao tac déu phai chi y dén céac ngoai 1¢:

- Tim dén vi tri can chén: neu cac phan tir clla mang déu nho hon tri can chén, vong
lap tim kiém s& vuot qua cudi mang, can phai kiém soat bang diéu kién phu i < n.

- Dich chuyén mot phan méang dé chén: néu cac phan tir cia mang déu nho hon tri
can chén, vi tri can chén 14 vi tri méi cubi mang, vi vay khong can phai dich chuyén
méng, ta cling kiém soat truong hop nay bang diéu kién phu i < n.

C6 thé giai quyét van dé trén bang cach tao “phan tir ma” (ghost node) thém vao cubi
mang, phan tir nay chira tri 1én hon bat ky phan tir nao khac cia mang. Khi d6 ham
insertoder() dugc viét gon hon:

void insertOrder( int a[], int* n, int x ) {
int i = 9;
a[( *n )++] = 101;
while ( a[i] < x ) i++;
memmove( a + 1 + 1, a + i, ( *n - 1 ) * sizeof( *a ) );
a[i] =
}

Véi mang di sip xép 6 sd phan tir 10n, ngudi ta thuong ding giai thudt tim kiém
nhi phén dé xac dinh rat nhanh vi tri chén:

void insertOrder( int a[], int* n, int x ) {
int left, right, mid;
a[( n )++] = 101; /* ghost node */
left = 0; /* bién trai */
last = *n; /* bién phai */
while ( left <= last ) {
mid = ( left + last ) / 2;
/* vi tri cla x trong nlra dau doan can tim = diéu chinh bién trai
ngugc lai, diéu chinh bién phai */
if ( x < a[mid] ) last = mid - 1;
else left = mid + 1;
}
/* left bay gio la vi tri dung cla x */
memmove( a+left+l, a+left, ( *n - left )*sizeof( *a ) );
a[first] =

Bai 79: (trang 23)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#include <math.h>

int* myAlloc( int n ) {
return ( int* )calloc( n, sizeof( int ) );

}

void printArr( int *a, int n ) {
int i;
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );
putchar( '\n' );
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}

int nearX( int *a, int n, int x ) {
int i, pos;
int min = 201;
for (1 =0; 1< n; ++1 )
if ( abs( a[i] - x ) < min )
{ min = abs( a[i] - x ); pos = 1i; }
return pos;

}

int insertRNeg( int **a, int *n ) {
int i, c, *p;
for (c=1=0; i< *n; ++i )
c+= ( (*a)[i] < 0 );
if () Ao
p = ( int* )realloc( *a, ( *n + c ) * sizeof( int ) );
if ( !'p ) return 1;
*a = p;
int k = *n + ¢ - 1;
for (1 =*n-1; i>0; --i) {
if ( (*a)[i] <@ ) (*a)[k--] = 1;
(*a)[k--1 = (*a)[il];

}

*n += c;
}
return 0;

}

int main() {
int n, i, *a, x;

srand( time( NULL ) );

do { printf( "Nhap n (n > @): " );
scanf( "%d", &n );

} while ( n < 1);

a = myAlloc( n );
if (la)
{ printf( "Loi cap phat\n" ); return 1; }

for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] = rand() % 201 - 100 );

printf( "\nNhap x: " );
scanf( "%d", & );
printf( "So gan x nhat: %d\n", a[nearX( a, n, x )] );

if ( insertRNeg( &a, &n ) )
{ printf( "Loi cap phat\n" ); return 2; }
printArr( a, n );
free( a );
return 0;

152



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn
Bai tdp ndy minh hoa cdc thao tac can thyc hién khi lam viéc voi mang cap phat
dong, 6n lai cac ham dung cép phat dong vung nh¢ trén heap (stdlib.h):

- void *malloc( size_t size ):tra v& con trd chi dén byte diu tién cua ving nhd
¢6 kich thudc size dugc cap phat trén heap. Néu khong du ving nhé trén heap cho
yéu cau cap phat, tra vé con tré NULL.

- void *calloc( size_t num, size_t size ): tra vé con tr() chi dén byte dau tién
cua vung nhd cap phat cho mot mang co num phan tir, mdi phan tur co kich thude
size. Tt ca cac bit cua vung nh¢ cap phat duoc dat bang e. Néu khong di ving nhé
trén heap cho yéu cau cap phat, tra vé con tro NULL.

- void *realloc( void *ptr, size t size ):thay ddi kich thudc cia ving nhé da
dugc cap phat trude day (chi boi con tré ptr) thanh kich thudc size (16n hon hodc
nho hon kich thudc cii). Mot con tré chi dén viing nhé cap phat dugce tra vé do c6 su
sao chép ndi dung vung nhé cii sang vung nhé moi.

- void free( void *ptr ): gidi phong vung nhé cap phat trén heap chi boi con tro
ptr cho nhing nhu cau cap phat khac.

Ham insertRNeg() €O hai tham sd déu thay doi sau khi goi ham nén duoc truyén
bang con tro (xem bai 77, trang 148): con tr6 a quan ly mang s€ dugc cép phat lai va
sO phan tir n ciia mang s& thay d6i khi chén thém 1 vao mang.

Thao tac chén vao mang co thé thuc hién nhu bai 78 (trang 150), béng ham memmove()
cua string.h:

for (i="*n; i>0; --i)
if ( (*a)[i - 1] <0 ) {
memmove( *a+i+l, *a+i, (*n - i) * sizeof( int ) );
(*a)[i] = 1;
(*n)++;

}

tuy nhién, do biét trudc sO phan tir méi cia mang (n + ¢, ¢ 1a s0 cac sO nguyén am
c6 trong mang), nén viéc chén vao mang dugc thyc hién dé hiéu nhu sau:

/* k chi vi tri cuéi mang méi */
k=n+c-1;
for (1 =*n-1;1i>080; --i) {
/* sao chép tirng phan ti tir mdng cl (a) sang mang méi (van 13 a) theo thu
ty tlr cuéi mang ra trudc, néu gap phan tlr am thi sao chép 1 trudc khi sao
chép phan to do */
if ( (*a)[i] <@ ) (*a)[k--] =
, (*a)[k--1 = (*a)[il;

*n += c; /* cap nhat s6 phan tlr méi cia mang */

Céach viét (*a)[i] 10 rang dé nham 1an hon cach viét theo dia chi: (*a + i).

Bai 80: (trang 23)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define MAX 100

int subArrPos( int a[], int b[], int n, int m ) {
inti=9, j=0;
do {
if (ali] == b[j] ) { i++; j++5 }
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else {i=1-3+1
} while (i <=n - m &
return ( j >=m ) ? i

}

int checkNegInt( int a[], int n ) {
int i;
for (i=n-1; 1i>=0; --i)
if ( a[i] < @ ) break;
return i;

}

5 J

I 0.

int main() {

int a[MAX], b[MAX], i, n, m;

do {
printf( "Nhap n [1, %d]: ", MAX - 1 );
scanf( "%d", &n );

}while (n <1 || n>MAX - 1);

printf( "Nhap %d phan tu mang A:\n", n );

for (1 =0; 1< n; ++1 )
scanf( "%d", a + i );

do {
printf( "Nhap m [1, %d]: ", n );
scanf( "%d", &m );
} while (m< 1 || m>n);
printf( "Nhap %d phan tu mang B:\n", m );
for (1 =0; 1 <m; ++1 )
scanf( "%d", b + i );
i = subArrPos( a, b, n, m );
if (i !=-1) printf( "B co trong A tai: A[%d]\n", i );
else printf( "B khong thay trong A\n" );

i = checkNegInt( a, n );

if (i !=-1) printf( "So nguyen am cuoi: %d\n", a[i] );
else printf( "Mang khong co so nguyen am\n" );
return 0;

}

Ham subArrpos () thyc chat 1a tim mot “run” B trong mang A, xem bai 69 (trang 137).
Ham subArrpos() hoat dong nhu sau:

i=7j=e; /*idung duyét a, j dung duyét b */
do {
/* néu a[i] bang b[j] thi tang i va j roéi kiém tra tiép */
if (a[i] == b[j] ) { i++; j++; } , ,
/* néu khéng, j chi vé dau b, i chi dén vi tri bat dau kiém tra lan trudc + 1 */
else {i=1-3j+1; j=20;}
/*
c6 2 truong hop két thuc:
+ doan con lai trén a ngédn hon m: n - i < m = diéu kién vong 13p i <= n - m
+ da kiém tra 'run' b thanh céng: j >= m = diéu kién vong 1ldp j < m
*/
} while (i <=n-m& & j<m);
/* néu thanh céng, tra vé vi tri bat dau 'run' b trén a,
ngugc lai, trd vé -1 (khong vi tri nao) */
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return ((j >=m) ? i -m: -1;

Chu ¥ cach tra vé cuia mot ham tim vi tri trong mot mang. Néu khong tim thay vi tri
theo yéu cau, trd v€ -1, nghia la tra v€ chi so khong the c6 trong mang.

Bai 81: (trang 23)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>

int* myAlloc( int n ) {
return ( int* ) calloc( n, sizeof( int ) );

}

int* initArr( int n ) {
int i;
int* a = myAlloc( n );
for (1 =0; 1< n; ++1)
printf( "%d ", a[i] = rand() % 201 - 100 );
putchar( '\n' );
return a;

}

void printArr( int *a, int n ) {
int i;
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );
putchar( '\n' );
}

int* sort( int *a, int n ) {
int i, j;
for (1 =0; i<n-1; ++i )

for (J=1+1; j<n; ++j)
if ( a[il > a[3j] )
{ int t = a[i]; a[i] = a[j]; a[j] = t; }
return a;

}

int* mergeArrDesc( int *a, int *b, int n, int m ) {
int i = n - 1;
int j =m - 1;

int* ¢ = myAlloc( n + m );
if ()|
int k = 0;
while (i >= 0 & j >=0)
c[k++] = ( a[i] > b[j] ) ? a[i--] : b[j--1;
while ( i >= 0 ) c[k++] = a[i--];
while ( j >= 0 ) c[k++] = b[j--1;
}
return c;

}

int main() {
int *a, *b, n, m;
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srand( time( NULL ) );

do {
printf( "Nhap so phan tu mang A va B (n, m > 0): " );
scanf( "%d%d", &n, &m );

} while (n<1 || m<1);

a = myAlloc( n );
b = myAlloc( m );
if ( !'a || !'b ) printf( "Loi cap phat\n" );
else {
a = initArr( n );
b = initArr( m );
printf( "Mang A sap tang: " ); printArr( sort( a, n ), n);
printf( "Mang B sap tang: " ); printArr( sort( b, m ), m );
printf( "Tron A va B thanh C sap giam:\n" );
int *c = mergeArrDesc( a, b, n, m );
if ( !c ) printf( "Loi cap phat\n" );
else { printArr( ¢, n + m ); free( c ); }
}
if (a ) free( a );
if (b)) free( b );
return 0;

}

Thao tac dwoc yéu cau, thuong goi 1a “tron” (merge) thuc hién bang ham
mergeArrDesc(). Ham nay tién hanh duyét cac mang a va b da sip xép nr cuoi dén
dau mang, 14y cac phan tir thich hop chuyén vao mang c. C6 hai giai doan:

- So sanh a[i] va bl3l, phan tr nao 16n hon s€ dugc dua vao mang c. Thyc hién cho
dén khi chuyen hét phan tu cia mdt trong hai mang.

- Chuyen tat ca cac phan tir con lai ciia mang kia vao mang c.

Néu yéu ciu tron mang a va b thanh mang c sdp xép tang, co thé tién hanh twong tu
hodc ding phuong phap “phan tir ma” (ghost node) dé bo di giai doan sau, xem thém
bai 78 (trang 23):

int* mergeArrAsc( int *a, int *b, int n, int m ) {
int i, j, k;

a[n] = b[m] = 101;

i=73 0;

int* ¢ = myAlloc( n + m );
if (c)

while ( k <=n +m - 1)
c[k++] = ( a[i] < b[j] ) ? a[i++] : b[j++];
return c;

}

Ch( y phai cap phat thém 1 phan tir cho mang a va mang b, cho “phan tir ma” nay.

Bai 82: (trang 24)

#include <stdio.h>
#define MAX 100

void output( int a[], int n, char* s ) {
int i;
printf( "%s: { ",s );
for (1 =0; 1< n; ++1 )
printf( "%d%s", a[i], (i ==n-212)2? " N\n" : ", " );
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}

int isMember( int a[], int n, int x ) {
int i;
for (1 =0; 1< n; ++1 )
if ( x == a[i] ) return 1;
return 0;

}

int main() {
int a[MAX], x, n, 1i;

printf( "Nhap khong qua 100 phan tu (Ctrl+Z de dung)\n" );

for (n =1 =0; scanf( "%d", & ) == 1 && i < MAX; ++i )
if ( !isMember( a, n, x ) ) a[n++] =

output( a, n, "Tap hop A" );

return 0;

}

Hém isMember() 1a trung tAm cta bai tip nay, nham xac dinh xem mot s0 x ¢6 thude
vé tap hop (mang) a khong. Trén co s6 cua ham nay, bét ky s mai nhap nio ciing
dugc kiém tra xem di ton tai chua. Néu chua, s6 méi nhap méi duoc dua vao mang
va sb phan tir n cia mang méi duoc ting 1én.

Chu ¥ cach kiém tra nhap véi ham scanf (), xem bai 30 (trang 97).

Bai 83: (trang 24)

#include <stdio.h>
#define MAX 100

void output( int a[], int n, char* s ) {
int i;
printf( "%s: { ",s );
for (1 =0; 1< n; ++1 )
printf( "%d%s", a[i], (i ==n-1) ? " }\n" ", " );
}

int isMember( int a[], int n, int x ) {
int i;
for (1 =0; 1< n; ++1 )
if ( x == a[i] ) return 1;
return 0;

}

int AandB( int a[], int n, int b[], int m, int c[] ) {
int i, j, k;

for (k =1=0; i< n; ++i)
for ((j =0; j<m ++j )
if ( b[j] == a[i] )
c[k++] = a[i];
return k;
}

int AorB( int a[], int n, int b[], int m, int c[] ) {
int i, j, k;
i:j:k:e;
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while ( i < n ) c[k++] = a[i++];

while ( j < m)
if ( !isMember( a, n, b[j] ) ) c[k++] = b[j++];
else j++;

return k;

}

int AdecB( int a[], int n, int b[], int m, int c[] ) {
int i, k;
for (k=1=0; 1< n; ++1 )
if ( !isMember( b, m, a[i] ) )
c[k++] = a[i];
return k;

}

int main() {
int a[] ={1, 2, 3, 5};
int b[] = {1, 3, 6, 7 };
int c[MAX], n, m, k;

n sizeof a / sizeof *a;
m = sizeof b / sizeof *b;
output( a, n, "Tap hop A" );
output( b, m, "Tap hop B" );

k = AandB( a, n, b, m, c );
output( ¢, k, "C = A * B" );
k = AorB( a, n, b, m, c );
output( c, k, "C = A + B" );
k = AdecB( a, n, b, m, c );
output( c, k, "C = A \\ B");
return 0;

}

Vi ham isMember () (Xem bai 82, trang 156) cac phép toan trén tap hop duoc thuc
hién dé dang:

- a n b: hai vong lap léng nhau duyét tat ca céc cap (a[i], b[]]1), cap nao thoa diéu
kién a[i] = b[j] s€ dugc dua vao c.

- a U b: diu tién toan bd cac phan tir ciia a dugc chuyén vao c. Tiép theo, phan tir
nao ctia b va khong 1a thanh vién cia a (trir di phan giao a ~ b) duoc chuyén vao c.
-a \ b: phdn tir ndo cua a va khong la thanh vién cua b (trir di phan giao a ~ b) s&
duge chuyén vao c.

Bai 84: (trang 24)

#include <stdio.h>
#include <string.h>
#define MAX 100

void insertOrder( int* a, int *n, int x ) {
int i = 0;
while (i < *n && a[i] > x ) i++;
if (1< *n)
memmove( a + 1 + 1, a + i, ( *n - i ) * sizeof( *a ) );
a[i] = x;
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(*n )

}

int tableReadAndSort( int* a ) {
int n, x;
for ( n = 0; scanf( "%d", & ) == 1 && n < MAX; )
insertOrder( a, &n, x );
return n;

}

int main() {
int a[MAX];
int n, i;

printf( "Nhap khong qua 100 phan tu (Ctrl+Z de dung)\n" );
n = tableReadAndSort( a );
for (1 =0; 1< n; ++1 )
printf( "%d ", a[i] );
putchar( '\n' );
return 0;

}

Ham insertorder() dé dugc giai thich trong bai 78 (trang 150), nham chén mét phan
tor vao mot mang da sap xép ma van giit nguyén tinh chat sap xep cua mang d6. Sau
khi goi ham nay, s6 phan tir ciia mang duoc truyén nhu tham s6 dén ham s& thay doi.
Vi vay trong ham tableReadAndSort(), vong lap khong can cdp nhdt bién dém n
(biéu thtrc thir ba ctia vong 1ap for), do da dugc cap nhit béi ham insertorder().

Bai 85: (trang 24)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>

#include <string.h>

int main() {
int a[4][4];
int* b = &a[0][9];
int i, j, t, n = 4;

printf( "Mang goc:\n" );
srand( time( NULL ) );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 201 - 100 );

for (1 =0; 1i<n*n-1; ++1 )
for (j=1+1; j<n*n; ++j )
if ( b[i] > b[]j] )
{ t = b[i]; b[i]

b[31; b[J] = t; }

printf( "Mang sau khi sap xep:\n" );
for (1 =0; i< n; ++i, putchar( "\n" ) )
for ((jJ =0; j<n; ++j )
printf( "%5d", a[il[]] );
return 0;
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}

Néu xem mang hai chiéu nhu mang a[o][0]

mot chiéu tuong tu hinh dudi; va néu 213
cac phan tu trong mang mét chiéu 516

dugc sap xép tang dan thi “hinh anh”

hai chiéu cua ching s€ thoa diéu kién
bai tap trén: moi dong tang tur trai
sang phai va mdi cot ting 1én tir trén
xuong bén. . contré b

Vi C xem mang hai chiéu nhu la

“mang ctia mang”, n6i cach khac trong C mang nao ciing 1a mang mot chiéu. Vi vay,
mang hai chiéu duoc cip phat trong viing nh¢ thuc chat 1a mot khdi lién tuc gidng
mang mot chiéu nhu hinh duéi.

Nhu vay:

- Néu quén 1y bang chi sé (vi du a[i]1[§]), ta d4 lam viéc voi mang a nhu 12 mang
hai chiéu kich thuéc n x n.

- Néu quan 1y bang con tré b chi dén phan tir dau tién coa mang a (int *b =
&a[e][e@]), ta da lam viéc voi mang a nhu 1a mang mot chiéu b kich thuéc n x n.
Thao tac trén mang mot chidu b nay rat binh thuong do kha ning gdn chi sé cho con
troé quan Iy mang cta C. Trén co s do, bai tap trén dugc thuc hién nhu sau:

- Khoi tao mang: xem nhu khoi tao mang hai chiéu a.

- Sap xép tang: xem nhu sap xép mang mot chiéu b.

- Xuat mang: xem nhu xu4t mang hai chiéu a.

Cht y phai khoi tao trudc: int* b = &a[0][0];

hogc dé bao dam ki€u dit liu:  int* b = (int*)a;

Bai tap trén da cho chinh xdc kich thuée cia mang hai chidu. Trong truong hop chua
biét kich thudc mang, ta phai khai bao méang tinh 16n hon nén “hinh anh” mét chiéu
ctia chung trong vung nhd s€ sai 1éch (xem hinh duéi).

23|56|89

MAX phan t&
I_
AR B
S
o] S5
all R
memmove() %% %% j§>
n phan t& ~
’ e
RRs e %ﬁ = 04
P D T e e M
s M e fau sy [ e
NNy e
e e
SRl
v b[i*n] A MRS A s v
A TR R
A e S
PR MR A
. R A AR
I — |
n phan tu

Khi d6, cach 1ap trinh s& khac. Ta c6 nhu ciu sao chép mang hai chidu thanh méang
mét chiéu dé tién xur ly. Thao tac sao chép nhu sau, xem hinh trén dé hiéu rd trinh tu
sao chép:

#define MAX 20

/¥ ... 0%/

int a[MAX][MAX], b[MAX * MAX];
int n, i, j;
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/* o0 */
/* sao chép sang mang 1 chiéu */
for (1 =0; 1i<n; ++1i)
memmove( & J[i * n], &a[i][@], n * sizeof( **a ) );

/* sao chép trd lai mang 2 chiéu */
for (1 =0; 1< n; ++1)
memmove( &a[i][@], &[i * n], n * sizeof( **a ) );

Tuy nhién, van c6 cach thuc hién bai tdp ma khong can khai bao thém mang mot
chiéu phu.

Xét tong quat v6i mang hai chiéu kich thude n x m:

- Hinh du6i mo ta anh xa giita mot phan tir cia mang hai chiéu voi phan tir twong
g trong mang mot chiéu, néu chuyén mang hai chiéu thanh mot chiéu:

1 T k=i*m+j Mang 2 chiéu = Mang 1 chiéu:
i Suy ra: bli*m +]]
l { i=k/m Mang 1 chiéu = Mang 2 chigu:

n j=k%m alk / m]k % m]
= N
el .
< m > < n*m >

- Gia sir mang hai chiéu a da dugc chuyén thanh mang mot chiéu b, ta sap xép mang
b tang dan bang sap x&p ki€u chon:

int k, 1;

for (k=0; k<n*m-1; ++k )

for (1l =k +1; 1 <n *m ++1 )
if ( b[k] > b[1] ) {
int t = b[k]; b[k] = b[1]; b[1l] =
}

- Thay thé b[k] va b[1] bang phan tir tuong ing trong mang hai chi¢u, xem cong
thirc anh xa trong hinh trén:

int k, 1;
for (k=90 k<n*m—1;++k)
for (1 =k+1; 1 <n*m; ++1 )

if ( alk / m][k % m] > a[l / m][1 % m] ) {
int t = alk / m][k % m];
alk / m][k % m] = a[l / m][1 % m];
all / m][1 % m] = t;

}

Khi ma tran duogc sép Xép nhu trén, viéc tim kiém mot tri trong ma trén co thé dugc
tién hanh theo cach tim kiém nhi phﬁn

Bai tip: Cho ma tran béc 4, m01 dong tang tir trai sang phai, mdi cot ting tir trén
Xuong dudi. Kiém tra xem mot s6 co ton tai trong ma tran hay khong.

Do cic dong va cac cot di dugc sip xép ting, cac phan tir trén dudng chéo chinh
ciing sdp xép tang. Ta c6 thé ap dung tim kiém nhj phan trén dudng chéo chinh. Néu
tri duoc tim théy, két thuc giai thuat. Néu khong, tri 16n nhét trén duong chéo chinh
nhung nhd hon tri can tim dugc xac dinh. Tri nay chia ma tran thanh 4 ma tran con
va tim kiém dugc thuc hién dé quy trén hai ma trén con trong s6 do.
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Vi dy, can tim trj 7 trong ma tran sau. Tri 7 khong tim thay trén duong chéo chinh
(mic du thudc pham vi céc trj co trén duong chéo chinh). Tri 16n nhit trén duong
chéo chinh nhung nhé hon 7 1a tri 4 s€ dugc tim théy. Tri 4 chia ma tran thanh 4 ma
tran con. Tim kiém sé& duogc thyc hién dé quy véi ma trin con dudi trai va ma tran
con trén phai (khoang vung trong hinh).

.28 9
2 41912
4 7|1013
6 811118

#include <stdio.h>
#define MAX 4

int find( int a[MAX][MAX], int x, int r1, int c1, int r2, int c2 ) {
if ( x < a[r1][c1] || x > a[r2][c2] ) return o;
if ( x == a[r1][c1] || x == a[r2][c2] ) return 1;
int _rl=rl1, cl=cl, r2=r2, c2-=2c2;
int mRow = (r1 +r2 ) / 2;
int mCol = (c1 +c2) / 2;
while ( ( mRow != rl || mCol != c1 ) & ( mRow != r2 || mCol != c2 ) ) {

if ( x == a[mRow][mCol] ) return 1;
if ( x < a[mRow][mCol] ) { r2 = mRow; c2 = mCol; }
else { rl = mRow; cl = mCol; }
mRow = (rl +r2) / 2;
mCol = (cl+c2) / 2;
}
int b = 0;

if ( mRow < MAX - 1)

b = find( a, x, mRow + 1, _cl, _r2, mCol );
if ( !'b & mCol < MAX - 1)

b = find( a, x, _rl, mCol + 1, mRow, _c2 );
return b;

}

int main() {
int a[MAX][MAX] = { { 1, 2, 8, 9},

{2, 4,9, 12},
{4, 7, 10, 13 },
{6,8, 11, 15} };
int x = 7;
printf( "[%d] %s\n", X,
find( a, x, 0, 0, MAX - 1, MAX - 1 ) ? "found" : "not found" );
return 0;

}

Bai 86: (trang 25)

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#define MAX 20

#tdefine swap( a, b ) { int t = a; a=b; b = t; }

int main() {
int a[MAX][MAX], b[MAX], n, i, j, k;
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printf( "Nhap n (n < 20): " );
scanf( "%d", &n );

srand( time( NULL ) );
for (i =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 201 - 100 );

/* luu téng tri cadc cot vao mang b */
for (1 =0; 1< n; ++1 ) {
int t;
for (t =3 =0; j<n; ++j )
t += a[i][jl;
b[i] = t;
}

/* sap x&p mang b, kéo theo sdp xép cac coét mang a */
for (1 =0;1<n-1; ++i )
for (J=1+4+1; j<n; ++j )
if ( b[i] > b[3] ) {
/* hoan chuy@n b[i] véi b[j] */
swap( b[1], b[3] );
/* hoan chuyén cot a[][i] véi cot a[1[j] */
for ( k =0; k < n; ++k )
, swap( a[k][i], a[kI[3] );

printf( "Mang sau khi sap xep:\n" );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; 3 <n; ++j )
printf( "%5d", a[i][]j] );
return 0;

}

Trude hét ta luu tong tri cic cot cia mang hai chiéu a (kich thudc n x n) vao mang
mdt chiéu b (kich thudc n).

Sau d6 ta sap xép ting cac phan tir trong b: khi hoan chuyén hai phan tir b[i] (chtra
tong tri cot a[1[1]) VA b[j] (chita tong tri cOt a[ 1[§]) trong b, ta cling dong thoi hoan
chuyén hai cot a[][i] VA a[][j] twong Gng trong a.

Bai 87: (trang 25)

#include <stdio.h>
#define MAX 20

int triMatrix( int a[][MAX], int n ) {
int i, j;
for (1 =0; 1< n; ++1 )
for ((j =0; j<i; ++j )
if ( a[i][j] ) return ©;
return 1;

}

int main() {
int a[MAX][MAX], s, n, i, j;
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printf( "Nhap bac ma tran: " );
scanf( "%d", &n );
for (i =0; 1i<n; ++i)
for ((j =0; j<n; ++j ) {
printf( "a[%d][%d] = ", i, J );
scanf( "%d", &a[i][]] );
}

for (i =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", a[il[j] );

for (s =1=0; i<n; ++i ) s += a[i][i];
printf( "Trace = %d\n", s );

if ( triMatrix( a, n ) ) {
for (s =1, 1i=0;1<n; ++1 ) s *= a[i][i];
printf( "det(A) = %d\n", s );

else printf( "A khong la ma tran tam giac tren\n" );

return 0;
)i
Hinh bér} la mo ta toan hoc cua ma tr’én N - R
vudng can thao tc. V6i i 1a bien dém 0 j>
cua dong va j la bién dém cua cdt, cac
phan tir ndm trén dudng chéo chinh thoa \l/

diéu kién § = i va cac ph?m tr nAm trén

duong chéo phy thoa didukién § = n -
i-1.Tam giac dudi cuiia ma tran la mién  chéo phu
théa diéu kién j < i. j=n-i-1
Nhu véy, cac yéu cau cla bai tap co thé .
dé dang thyc hién:

- Kiém tra ma tran tam giac dudi: ta

kiém tra cac phan tir thudc “mién” j < i xem c6 phan tir nao khac e, néu c6 thi khong
phai 1a ma tran tam giac dudi.

- Tinh trace Va det: dugc tinh dia trén cac phan tir thudc duong chéo chinh. Co thé
duyét cac phan tir nay bang diéu kién j = i:

chéo chinh

N . .
N =
NER
N

for (s =1=0; 1< n; ++1 )
for ((jJ =0; j<n; ++j )
if (j==1) s +=a[i][jl;

Doj = ivajcung mién xac dinh vé6i i (mién [0, n)), nén chi can mdt vong lap:

for (s =1=0; i<n; ++i ) s += a[i][i];

Bai 88: (trang 26)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20

int isIdentity( int a[][MAX], int n ) {
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int i, j;
for (1 =0; 1< n; ++1 )

for (j =0; j<n; ++j ) {
if (i!=3j & & a[i][j] !'= @ ) return 0o;
if (i ==3j & a[i][j] != 1 ) return 0O;
}
return 1;

}

int main() {
int a[MAX][MAX], n, i, j;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

srand( time( NULL ) );
for (i =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; 3 <n; ++j )
printf( "%5d", a[i][j] = rand() % 201 - 100 );

if ( isIdentity( a, n ) ) printf( "Ma tran dong nhat\n" );

else {
printf( "Ma tran tren khong dong nhat\n");
for (i =0; i< n; ++i, putchar( "\n" ) )
for ((j =0; j<n; ++j )
printf( "%5d", i == 3 );
}

return 0;

Bai 89: (trang 26)

#include <stdio.h>

#include <stdlib.h>

#include <time.h>

#define MAX 20

#tdefine swap( a, b ) { int t = a; a=b; b = t; }

int main() {
int a[MAX][MAX], n, i, j;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

srand( time( NULL ) );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((jJ =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 201 - 100 );

for (1 =0; 1< n; ++1 ) {
int maxpos = 0;
for (j=1; j <n; ++j )
if ( a[i][j] > a[i]l[maxpos] ) maxpos = j;
swap( a[i][i], a[i][maxpos] );
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printf( "Ma tran sau khi sap xep:\n" );
for (1 =0; i < n; ++i, putchar( '\n' ) )
for ((jJ =05 j < n; ++j )
printf( "%5d", a[i][]] );
return 0;

}

Thao tac hoan chuyén phan tir ¢6 tri 1on nhat trong mot dong véi phan tr nam trén
duong chéo chinh thudc dong dé dugc thuc hién don gidn nhu sau:

- Trén dong i, tim vi tri phan tir ¢6 tri 16n nhat, xem giai thuat bai 67 (trang 134).
Gia sir d6 1a phan tir a[i][maxpos].

- Hoan chuyén phﬁn tir a[i][maxpos] vOi phﬁn tr a[i][i] (phﬁn tor nay nam trén
duong chéo chinh va thudc dong i).

Trong trudng hop goi ham, ban nén tham khao cach giai sau, thé hién r5 tinh linh
hoat ctia C khi xem méng hai chidu nhu 13 mang ctia mang, tirc mang mot chidu:

/* Ham swapMax tim phan t& cé tri 16n nhat trong mang
mot chidu b va hoan chuyén v&i phan t&r b[p] */
void swapMax( int b[], int n, int p ) {
int i, maxpos = 9;
for (1 =1; 1 < n; ++41 )
if ( b[i] > b[maxpos] ) maxpos = ij;
swap( b[p], b[maxpos] );

/* xem méi dong nhu mét mang moét chiéu tén (a[i]), hoan chuyén

phan tr cé tri 16n nhat trong mang (a[i]) véi phan t& (a[i])[i] */
for (1 =0; 1i<n; ++1i)

swapMax( a[i], n, 1 );

Bai 90: (trang 26)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20

int main() {
int a[MAX][MAX], k, n, i, j;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

srand( time( NULL ) );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 201 - 100 );

printf( "Cac duong cheo song song cheo phu:\n" );

for ( k = -n+ 1; k < n; ++k, putchar( '\n' ) )
for (1 =0; 1< n; ++1 )
for ((j =0; j<n; ++j )

if(j::n—i—1+k)
printf( "%5d", a[i]1[j] );
return 0;

}
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M ta toan hoc cua bai tap nay dugc trinh bay trong hinh dudi: cac duong chéo song song
dudng chéo phu phai thuge ho céc duong thang c6 phuong trinh thamsd: § = n - i - 1
+ kvoithamsok  [-n + 1, n), trongd6 k = @ chinh la duong chéo phu. Cac phén tir
a[i][j] nam trén cac duong chéo nay di nhién pha/u théa CIleu k1¢1/1 i, j € [0, n).

4 4

0 % //n__l ,/ ,/

,on-1
7| +" hocéc duong thang song
Re R4 e song duong chéo phu
7 7 4 = - -
2o | j=n-i-1+k

Y k e[ n+1,n)

Nhu vay, v6i mdi k thudc mién xac dinh ta tach lay cac phan tora[i][3] thoa cac
diéu kién trén (G =n-1i-1+kvai, j € [0, n))thicac phan tr nay s€ nam
trén mdt dudong chéo song song voi dudng chéo phy, twong tng voi k do.

Bai 91: (trang 27)

#include <stdio.h>
#include <stdlib.h>
#define _W 12
#define _H 8
#define X 4
#define _Y 3

int p[4][6] = {

¥
int main() {
int i, j;
for (1 =0; i < _H; ++i, putchar( "\n' ) )
for ((j =0; j < _W;, ++j )
printf( "%c", p[(i + _Y) % 4]1[(F + _X) % 6] 2 '*" " ' );
return 0;

}

Khai bao khoi tao ma tran hai chi€éu nhu trén la twdong minh, giap hinh dung dugc
mang hai chiéu. Vi C xem moi mang 1a mang mot chiéu nén c6 thé khai bao nhu sau,
ap dung ca voi mang c6 so chiéu nhicu hon 2:

int p[4][e] = { { 0,1,0,1,0,0 },

{ 1,0,0,0,1,0 },
{1,0,0,0,1,0 },
{0,1,0,1,0,0 } };
Hinh sau mé ta truc quan yéu cau cia bai tap, ta co cic nhan xét sau:
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,AE]U] B[i][j] tuong ung
[%QH§§6] Ali+_Y][j+_X], va anh xa
pL%All%6] g )%4][(J+_X)%6]
6—>
T 1 010100 J/010100 T Trmatran A
4 100010 100010 : _Y
1000 00010 :k
i 01010 070100 ! T
0 1 010100
ma tran 0 | 100010 |
donvip 0 1 100010 . _H
[ 0101403 010100
X ma tran B
N4
< W >

- V&i ma trén A, tap chi sb i 4nh xa vao doan [e, 4) (sé dong ctia ma tran p) va tép
chi s6 § &nh xa vao doan [e, 6) (sd cOt ciia ma tran p).

Noi cach khac, phﬁn tr A[i][j] cua ma trdn A anh xa voi phén trp[i % 4]1[F % 6]
clia ma tran don vi p. Néu p[i % 4][j % 6] chua tri 1 thi tai A[i]1[] V& ky tu *,
nguoc lai tai A[1][j] v€ ky tu space.

- Ma tran B thuc chat 1a phép dich chuyén tinh tién cta ma tran A, v6i d6 dich chuyén
hai chiéu la (Y, _X). Nghia la: phﬁn ti B[1][j] clia ma tran B tuong rng voi phén
tdr A[i + _Y][j + _X] clia ma tran A; va nhu vay s€ anh xa voi phén trp[(i + _Y) %
41[(j + _X) % 6] cuia ma tran don vi p.

Bai 92: (trang 27)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20

int main() {
int a[MAX][MAX], k, s, maxsum, n, i, j, maxpos;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

srand( time( NULL ) );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 201 - 100 );

maxsum = -101;
-n + 1; k < n; ++k ) {
=1i=0;1<n; ++i)
=05 J<n; ++j)
if (jJ==1+k) s +=a[il[]];
if (s > maxsum ) { maxsum = s; maxpos = k; }

}

printf( "Duong cheo co tong lon nhat:\n" );
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for (1 =0; 1< n; ++1 )
for (j =0; j<n; ++j )
if ( j == 1 + maxpos ) printf( "%d ", a[i][j] );
printf( ": %d\n", maxsum );
return 0;

}

Pay la bai tap mo rong ctia bai tap 90 (trang 166). Trong do, ta lam viéc vdi ho cac
duong thang song song vdi dudong chéo chinh, ¢ phuong trinh tham s 1a:
j=1+k.

Bai tap yéu cau xac dinh tham sb k tng v&i dudng chéo co tong tri cac phan tir 16n
nhit. Sau khi x4c dinh tham s k nay (lwu trong maxpos) ta d& dang xudt cac phan tir
trén dudng chéo tuong ung.

Chu'y cach chiing ta khai tao tri maxsum (-101), vi ¢6 duong chéo dau tién chi c6 mot
phﬁn tor va phﬁn tr nay c¢o tri 1on hon -101 nén tri maxsum chéc chin s& duoc dit lai
sau khi tinh tong dudng chéo dau tién nay.

Bai 93: (trang 27)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 3

typedef struct {
int array[MAX][MAX];
} array_inside;

array_inside mulMatrix( int a[][MAX], int b[][MAX] ) {

array_inside temp = { { { @ } } };

int i, j, k;

for (1 =0; i< MAX; ++i )

for ((j =0; j < MAX; ++j )
for ( k = 0; k < MAX; ++k )
temp.array[i][j] += a[i][k] * b[k][]];
return temp;

}

int main() {
int a[MAX][MAX];
array_inside c;
int i, j, k;

srand( time( NULL ) );
for (i =0; i < MAX; ++i, putchar( '\n' ) )

for ((j =0; j < MAX; ++j )

printf( "%5d", a[i][j] = c.array[i][j] = rand() % 10 );

do {

printf( "Nhap luy thua (k > 1): " );

scanf( "%d", &k );
} while ( k < 2 );

for (i =2;1i<=k; ++i)
¢ = mulMatrix( a, c.array );
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for (i =0; i < MAX; ++i, putchar( "\n' ) )
for (j =0; j < MAX; ++] )
printf( "%5d", c.array[i][j] );
return 0;

}

Nhac lai, cac cht y khi khai bao mang:

- S6 cac tri dugc khoi tao phai bang ding véi s6 phan tir khai béo trong mang:

int a[5] =4{ 1, 2, 3, 4, 5 };

int b[2][3] ={ {1, 2, 3}, {4, 5,61} };

S cac tri dugc khai tao néu it hon s6 phan tir khai bdo ctia mang, thi cic phan tir
con lai cia mang s€ dugc khdi tao béng o:

int a[5] = {1, 2 }; /* a[2] dén a[4] chta tri @ */

/* b 1la ma tran tam giac dudi */

int b[3][3]1 ={ {1}, {4, 5} {7,8 9} 1}

- Néu kich thudc ctia mang khong dugc khai béo, thi sé phan tir khoi tao s& xac dinh
kich thuéc cia mang.

int a[] = {1, 2, 3, 4, 5 };

int b[J[3] ={ {1}, {4,5}, {7,891} 1}

Nhu vay:

- Khai bio mang a va khoi tao tat ca cac phan tir vi tri e:

int a[MAX] = { @ };

- Khai bao mang 2 chiéu b va khoi tao tit ca cac phén tr vo1i tri o:

int b[MAX][MAX] = { { @ } };

Khi thyc hién phép nhan ma trn trong ham mulMatrix (), can khdi tao trudc ma tran
tam t sao cho tat ca cac ph?m ttr déu ¢ tri o, ta khai bao nhu trén.

Mic du khi khai bao static thi cic phan tir ciia mang ciing dugc khéi tao bang e,
nhung khong duge khai bao static voi ma tran tam t trong ham mulMatrix (), vi néu
ham nay duoc goi nhiéu 1an ma tran tam t van luu giir két qua tinh cua lan trude.
Ban ciing nén chii y dén cach thiét k& ham mulMatrix():

- Cach thong thuong, matrix result 1a tham sé xudt, nhan két qua nhan hai matrix a
va b. CAc tham s6 thuong b tri gidng nhu toan tir gén, két qua dugc gan sang tréi.
void mulMatrlx(result[][MAX], a[][MAX], b[ J[MAX]);

- Tra vé€ con tro, ban phai thuc hién cap phat dong trong ham mulMatrix() va giai
phong con trd bén ngoai.

- Ham mulMatrix() khong thé tra vé mang hai chiéu nhung c6 thé tra vé mot structure
bao boc (wrapper) mang hai chiéu d6. Cach nay dugc thuc hién & trén.

Ma tran lity thira thuong ding dé tinh nhanh s6 Fibonacci:

11" (Fin+D)  Fi(n)
[1 o] _( Fi(n) Fi(n—1)]
int main() {

int a[2][2] = {1, 1, 1, 0 };
array_inside ¢ = { {1, 1, 1, @ } };
int i, n;

printf( “Nhap n (0 < n < 40): " );
scanf( "%d", &n );

printf( "Fibonacci( 1 ) = %d\n", c.array[@][1] );
for (1 =2; 1i<=n; ++1 ) {
c = mulMatrix( a, c.array );
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printf( "Fibonacci( %d ) = %d\n", i, c.array[@][1] );
}

return 0;

}

Bai 94: (trang 28)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>
#define MAX 20

void maxAbs( int a[][MAX], int n, int *maxr, int *maxc ) {
int i, j;
*maxr = *maxc = 0;
for (1 =0; 1< n; ++1 )
for ((j =05 j < n; ++j )
if ( abs( a[i][j] ) > abs( a[*maxr][*maxc] ) )
{ *maxr = i; *maxc = j; }

}

int main() {
int a[MAX][MAX], b[MAX][MAX];
int n, i, j, maxr, maxc;

printf( "Nhap bac ma tran (n > 1): " );
scanf( "%d", &n );

srand( time( NULL ) );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 201 - 100 );

maxAbs( a, n, &maxr, &maxc );
for (1 =0; 1< n; ++1 )
for ((j =0; j<n; ++j )
bfi - (1 >maxr )][J - (J >maxc )] = a[il[]l;

printf( "Ma tran B:\n" );
for (1 =0; i< n-1; ++i, putchar( '\n' ) )
for (J =0; j<n-1; ++j)
printf( "%5d", b[i][]] );
return 0;

}

Nhic lai, C hd trg mét tap day du cac toan tir so sanh. Moi phep so sanh cho két qua thanh
cong hay thét bai. Két qua dinh tri biéu thic S0 sanh bang 1 néu so sanh thanh cong, va
bang @ néu so sanh thét bai. V& mit nguyén tic, mot tri khac e ciing ¢ thé duoc ding dé
chi phép so sanh thanh cong. Tuy nhién C chi ding 1 dé chi so sanh thanh cong.

Bai tip: So sanh hai phan sd a/b VA c/d véi a, b, ¢, d duge nhap tir ban phim.

Nhap a b cd: 1213 d
1/2 > 1/3

#include <stdio.h>
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int comp( int a, int b ) {
return (a>b ) - (a<b);

}

int main() {
char op[] = { "<', '=", ">" };
int a, b, ¢, d, z;

printf( "Nhap a b c d: " );

scanf( "%d%d%d%d", &, &b, &c, & );

printf( "%d/%d %c %d/%d\n", a, b, op[comp( a * d, ¢ *b ) + 1], c, d );
return 0;

}

Ham compare() 50 sanh a Va b, tra vé -1, @ hodc 1 néu a nho hon b, béng b hodc 16n
hon b. Sau khi quy ddng mau sd, viéc so sanh hai phan s6 a/b va c/d chinh 12 so sénh
haitirsba * dvdc * b.

Mot cach khac:

int comp( int a, int b ) {
return (a<b)? -1: (a>b);

}

Quay tro lai bai tap, hinh dudi trinh bay cach loai bé dong maxr va c0t maxc ciia ma
tran a khi sao chép nd sang ma tran b khac.

maxc
khéng 8
thay d6i S
o
maxr
doén ca
don dong dong lan cot
CAu trac diéu kién nhu sau:
if (1> maxr ) b[i - 1]1[j] = a[i]l[3]; /* don dong */
else if ( j > maxc ) b[i][] - 1] = a[i][]]; /* don cot */

else /* don ca dong 1lan cot */
if ( (1>maxr ) & ( j > maxc ) b[i - 1][j - 1] = a[i][]]
else b[i][j] = a[i][3j]; /* khong thay doi */

Tir kién thirc vé thé hién Dung Sai cua C khi dinh tri biéu thirc so sanh, biéu thirc
phuec tap trén dugc viét gon lai nhu sau:

b{i - (i >maxr )J[J - (J > maxc )] = a[i][J];

Xba bo dong r va cdt ¢ cila ma tran a ciing c6 thé thyc hién theo cach trén:

for (1 =0; 1< n; ++1 )
for ((jJ =0; j<n; ++j )
afi - (i>r ) - (C3>c)]=alilljl;

Xem thém bai 64 (trang 129).

Ham maxAbs () ding xéac dinh vi tri ctia phan tir ¢ tri tuyét d6i 16n nhat. Vi ham nay
tra vé& dén 2 tri (dong va cot), nén hai tri nay duoc tra vé dudi dang tham s xuét va
truyén bang con tro.
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Bai 95: (trang 28)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20

int main() {
int a[MAX][MAX], b[MAX][MAX], n, i, j, k;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

srand( time( NULL ) );
for (i =0; i< n; ++i, putchar( '\n' ) )

for ((j =0; j<n; ++j )

printf( "%5d", a[i][j] = rand() % 201 - 100 );

do {

printf( "Nhap k: " );

scanf( "%d", & );
} while ( k >=n);

for (i =0; i< n; ++1i, putchar( '\n' ) )
for ((j =0; j<n; jHt )
printf( "%5d", b[i][j] = (i ==k [| J == k) ? a[jl[i] : a[il[]] );
return 0;

}

Bai tap nay chi don gian chuyén vi (transpose) dong k vdi cot k cia ma trdn vudng
v6i cong thie chuyén vi quen thude b[i][j] = a[§][i], nghia 1a dong k tir a thanh
cot k ctia b va cOt k tir a thanh dong k cua b.

Chi y néu mudn chuyén vi trén cting ma trdn vudng a, chi can diéu kién i == k

#tdefine swap(a, b) { int t = a; a =b; b =1t; }
for (1 =0; 1< n; ++1 )
for ((j =0; j < n; j++ )
if (i ==k ) swap( a[i][j], a[Jjl[i] );

néu thém diéu kién (i ==k || j == k) nhu trén thi cac vi tri chuyén vi hoan chuyén
lap lai lam cho mang tré vé ban dau, ma tran a s€ khong thay d6i nhu mong muon.

Bai 96: (trang 28)

#include <stdio.h>
#include <math.h>
#define MAX 20

int main() {
double a[MAX][MAX];
int n, i, j, k;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

for (k=1 =0; i< n; ++i, putchar( '\n' ) )
for (j=0; j<n; ++j ) {
printf( "%101f", a[i][j] = sin( 1 - 2 * j / M_PI ) );
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if (a[i][]j] >= © ) k++;

}
printf( "Co %d phan tu khong am\n", k );
return 0;

}

Bai 97: (trang 29)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20

int minPos( int a[][MAX], int i, int j ) {

int k;
for (k=3 -1; k<=3 + 1; ++k )
if ( (a[i - 1][k] <= a[i][3] ) ||
( a[i + 1][k] <= a[il1[3]1 ) ||
( a[il[j - 1] <= a[il[3]1 ) ||
( a[il[j + 1] <= a[il[j] ) ) return ©;
return 1;

}

int main() {
int a[MAX][MAX];
int n, m, i, j;

printf( "Nhap n, m: " );
scanf( "%d%d", &n, &m );

srand( time( NULL ) );
for (i =1; i <= n; ++i, putchar( "\n' ) )
for ((j =1; j<=m; ++j )
printf( "%5d", a[i][j] = rand() % 201 - 100 );
/* tao bién gia cho ma tréan */
for (jJ =0; j<=m+1; ++j )
a[o][j] = a[n + 1][J] = 101;
for (1 =1; 1i<=n; ++1i )
a[i][e] = a[i][m + 1] = 1@01;
printf( "Ma tran cuc tieu:\n" );
for (i =1; i <= n; ++i, putchar( "\n' ) )
for ((j =1; j <=m; ++j )
printf( "%5d", minPos( a, i, j ) );
return 0;

}

Khong kho xét cuc tiéu mot phan tir trong ma tran. Tuy nhién, van dé o day 1a c6
kha nhiéu truong hgp can kiém tra khi xét cuc tieu cho mét phan tir:
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- Néu phan tr nam ¢ goéc ma tran: ¢6 3 lan can can kiém tra.
- Néu phan tr nam ¢ bién ma tran: ¢6 5 1an can can kiém tra.
- Néu phan tr nam ¢ gilta ma tran: cé 8 1an cin can kiém tra.

Céc lan can ctia phan tir ndm ¢ goc va ¢ bién ma tran lai khac

nhau tiy theo goc hoic bién. Téng cong 9 truong hop can xét.

Dé don gian héa qua trinh xét cuc tiéu, ta tao mot bién gia cho
ma tran. Hinh bén minh hoa viéc xét cuc tiéu mot phan tir nim

O goc ma tran voi sy tham gia cua bién gia.

Nhu vay:

www.codeschool.vn

B

PSS AT R W,

-,

PSS AT R W,

- Céc phan tir xét cuc tiéu déu 1a phdn tir nam & giita ma tran va chi ¢ mot truong
hop: ¢6 8 1an can can kiém tra.
- Do céc phan tir ciia bién gia chira tri (101) 16n hon tat ca cac phan tir nén viéc so
sanh ching véi phan tir xét cuc tiéu luén dung, khong anh huong két qua kiém tra.

Kha ning xuat hién mot phan tir cyc tiéu 14 thap, nén ham minPos () chii yéu kiém tra
mot phan tir khéng phai 1a cuc tiéu trong vong lap. Biéu thic diéu kién duge ding
1a phu dinh cua biéu thirc didu kién bao dam mot phan tir 1a cuc tiéu, duoc suy ra tir

dinh ly De Morgan.

Tri tra v€ ciia ham minPos() dugc chuyén tryc ti€p thanh phan tir clia ma trén cyc

tiéu nhi phén.

Bai tap: Trong ludi 20 x 20 bén dudi, luu ¥ 4 s6 nam trén duong chéo dugc to do.

08 02 22 97 38 15
49 49 99 40 17 81
81 49 31 73 55 79
52 70 95 23 04 60
22 31 16 71 51 67
24 47 32 60 99 03
32 98 81 28 64 23
67 26 20 68 02 62
24 55 58 05 66 73
21 36 23 09 75 00
78 17 53 28 22 75
16 39 ©5 42 96 35
86 56 00 48 35 71
19 80 81 68 05 94
04 52 @8 83 97 35
88 36 68 87 57 62
04 42 16 73 38 25
20 69 36 41 72 30
20 73 35 29 78 31
01 70 54 71 83 51

00
18
14
11
63
45
67
12
99
76
31
31
89
47
99
20
39
23
920
54

40
57
29
42
89
02
10
20
26
44
67
47
o7
69
16
72
11
88
01
69

00
60
93
69
41
44
26
95
97
20
15
55
05
28
o7
23
24
34
74
16

75
87
71
24
92
75
38
63
17
45
94
58
44
73
97
46
94
62
31
92

04
17
40
68
36
33
40
94
78
35
03
88
44
92
57
33
72
99
49
33

05
40
67
56
54
53
67
39
78
14
80
24
37
13
32
67
18
69
71
48

Q7
98
53
o1
22
78
59
63
96
00
04
00
44
86
16
46
28
82
48
61

78
43
88
32
40
36
54
08
83
61
62
17
60
52
26
55
46
67
86
43

52
69
30
56
40
84
70
40
14
33
16
54
21
17
26
12
29
59
81
52

12
48
03
71
28
20
66
91
88
97
14
24
58
77
79
32
32
85
16
01

Tich cta 4 s6 nay la 26 x 63 x 78 x 14 = 1788696.
Tim tich lon nhat cta 4 s lién tuc c6 cung hudng (up/down, left/right, chéo chinh,
chéo phu) trong ludi 20 x 20.

Két qua: 70600674

50
04
49
37
66
35
18
66
34
34
09
36
51
04
33
63
40
74
23
89

77
56
13
02
33
17
38
49
89
31
53
29
54
89
27
93
62
04
57
19

91
62
36
36
13
12
64
94
63
33
56
85
17
55
98
53
76
36
05
67

08
00
65
91
80
50
70
21
72
95
92
57
58
40
66
69
36
16
54
48

Bai nay phat sinh nhiéu truong hop kiém tra do cac phan tir nim & bién hodc & goc,
ta giai quyet bang cach thém bién gia xung quanh mang goc. Sau d6 véi moi phan

tir clia mang gdc, tinh tich 8 hudng rdi chon két qua 16n nhat va so sanh tiép.

#include <stdio.h>

int a[26][26] = {
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int getMax(int i, int j, int max) {

= { 1, 1, 1,1,1,1,1,1 }3
0; d < 4; ++d ) {

int d, b[8]

for ( d

b[e] *= a[i][] - d];

b[1] *= a[i][] + d];
b[2] *= a[i - d][]];

b[3] *= a[i + d][]];

b[4] *= a[i - d][j - d];

b[5] *= a[i + d][]j + d];
b[e] *= a[i + d][] - dI;

b[7] *= a[i - d][j + d];

}

0; d < 8; ++d )

for ( d

if ( max < b[d] ) max = b[d];

return max;

}

int main() {

int i, j, max = 0;
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%d\n", max );

printf( "max
return 0;

Bai 98: (trang 29)
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#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20

int main() {
int A[MAX][MAX], C[MAX][MAX];
int n, m, i, j ;

printf( "Nhap n, m: " );
scanf( "%d%d", &n, &m );

srand( time( NULL ) );
for (i =0; i< n; ++i, putchar( '\n" ) )
for ((j =0; j<m; ++j )
printf( "%5d", A[i][j] = rand() % 201 - 100 );

printf( "Ma tran sau khi quay:\n" );
for (1 =0; i< m; ++1i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", C[i][j] = A[n - 1 - J1[i] );
return 0;

}

Thong thuorng ban tinh nhdm xem vi tri C[1][j] trong ma tran moi 1a két qua chuyen
ddi cua Vl tri A[1][j] NA0 cuia ma tran cii, de thiét lap cong thure chuyen ddi vi tri.
Sau d6 tién hanh hai vong lap 10ng duyét tit ca cac phan tir, ding cong thirc nay,
chuyén tAt ca cac vi tri tir ma tran cii sang ma tran mai.

Can phai ¢ tu duy toan hoc ngay ca trong truong hop ban c6 thé tinh nham dugc,
béi vi c6ng thl’Ic ma ban tinh nhém 1a két qué cﬂa viée thﬁ: sai cua viéc quy nap chua

“J “J A J

A < | R A

Q > s | o .
HCa e e n | )

gy A A Tinhtien N I

n-1
Vi vi

\Z
/

ma tran A ma tran B matranC

__________________________________

Phan trong khung la ma tran ta da chuyen thanh hé toa do toan hoc dé dé tinh toan,
ta nhan thay lac nay truc x 12 i va truc y 13 j. Phan trong khung ciing mo ta cac budc
ta quay va tinh tién ma tran dé dap tmg yéu cau bai toan (chit A dé d& nhan thdy ma
tran quay).

Ma tran B 14 két qua phép quay ma trdn A mot goc -9° (theo chiéu kim dong ho dau
-, nguoc chiéu kim dong ho dau +), voi tim quay 1a gbc toa do:

B —si XA

xB) _ cgzx Sino Y
yB sina cos J\ YA
xB=xAcos—yAsina [xB=yA
yB=xAsino+yAcos |yB=—xA
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Ma tran c 1a két qua phép tinh tién ma tran B mot doan dich chuyén (n - 1) theo
chiéu tang truc y:

xC xB
[ij B (yB +(n —T)J
xC=xB xC =yA xC =yA xA=n-1-yC
{yC =yB+(n—1){yC =—xA+(n-"7) {yC:nTxA <:>{yA =xC
Nghia la gia tri tai toa d0 (xC, yC) cuia ma tran C la gia tri léy trtoadd (xA = n - 1
- yC, yA = xC) cua ma tran A.
C(xC,yC)=A(n-1-yC,xC)
Tu chu y & trén: “truc x & i va truc y 1a 37: C[il[j] = Aln - 1 - J][i]
Day chinh 1a cong thirc can tim.
Ban c6 thé tu hoi: nguoi ta da tinh nhdm nhu thé nao dé c¢6 cong thic trén? Trudce
hét ta 1dy mau va tao két qua dich bang tay:

1 2 3 7 4 1
A=4 5 6 cC=8 5 2
7 8 9 9 6 3

D@ nhén thiy rang hang di chuyén thanh cot va cot da chuyén thanh hang, ta nghi
ngay dén cong thirc B[1][j] = A[]1[i]
Nhung déy 1a cong thirc quen thudc ciia ma tran chuyén vi, két qua khi chuyén vi nhu sau:
1 4 7
B=2 5 8
3 6 9
So voi két qua dich, ta théy C chi khac B ¢ thir tu cac cot: cdt ciia € ngugc lai so véi
cOt cua B, nghiala cot (j)cuaclacot(n - 1 - j)cuas:
Clilfil = Bfilln-1-j1 = Aln- 1 - ji[i] )
Ban chac nhan thay ngay cach nay nhanh nhung khong c6 co sé vitng chac va khong
phai trudng hop nao ciing tinh nham duoc.

Bai 99: (trang 29)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>

int** myAlloc( int n, int £ ) {
int i, j;
int** t = ( int** )calloc( n, sizeof( int* ) );
if ( !t ) return t;
for (1 =0;1<n; ++1 ) {

t[i] = ( int* ) calloc( n, sizeof( int ) );
if ( f)
for ((jJ =0; j<n; ++j )
t[i][j] = rand() % 21 - 10;
}
return t;

}

void printMatrix( int** a, int n, char* s ) {
int i, j;
printf( "%s:\n", s );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
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printf( "%5d", a[i][j] );
}

int** mulMatrix( int** a, int** b, int n ) {
int** t;
int i, j, k;
if( ( t = myAlloc( n, © ) ) == NULL ) return t;
for (1 =0; 1< n; ++1 )
for ((j =0; j<n; ++j )
for ( k =0; k < n; ++k )
t[1i]1[]] += a[il[k] * b[k][]];
return t;

}

int** addMatrix( int** a, int** b, int n ) {
int** t;
int i, j;
if( ( t = myAlloc( n, © ) ) == NULL ) return t;
for (1 =0; 1< n; ++1 )
for ((j =0; j<n; ++j )
t[i][3] = ali][3] + b[1i][]];
return t;

}

void myFree( int** a, int n ) {
int i;
for (1 =0; i< n; ++1 ) free( a[i] );
free( a );

}

int main() {
int **a, **b, **c, **d 5 n;

srand( time( NULL ) );
printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

a = myAlloc( n, 1 );
b = myAlloc( n, 1 );
if ( la || !'b ) { printf( "Loi cap phat\n" ); return 1; }

printMatrix( a, n, "Ma tran A" );
printMatrix( b, n, "Ma tran B" );

c = addMatrix( a, b, n );
if ( ¢ ) printMatrix( c, n, "Ma tran tong" );
else { printf( "Loi cap phat\n" ); return 1; }

if ( d ) printMatrix( d, n, "Ma tran tich" );
else { printf("Loi cap phat\n"); return 1; }

myFree( a, n ); myFree( b, n );
myFree( c, n ); myFree( d, n );
return 0;
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Bai tap yéu cau ban biét cach cip phat ving nhé dong trén heap cho mang 2 chiéu
trong C. Gia str ta cAn cAp phat dong mot mang hai chiéu c6 kich thude n x m, ¢ hai
cach thuc hién diéu nay:
- Céch 1:
Dau tién ta cap phat mot ‘mang chira n con tro kiéu int*, quan ly boi con tro t (kiéu
int**). Tlep theo, v61 moi con tr6 trong mang con tr6 t, cap phat mot mang chira m
phan tir kiéu int. Do cip phat nhidu 1an nén véi cach nay ving nhé duge cap phat
khong lién tuc.

Cap phat: t m phan tr

t = (int* )calloc( n, sizeof( int*) ); ' '

for(i=0;i<n;++i)

tli] = (int* )calloc( m, sizeof(int) );

Gidi phéng:
for(i=0;i<n;++i)
free(tlil);
free(t);
- Céch 2:
Dau tién ta cap phat mft mang chira n con tro kiéu int*, quan ly boi con tro t (kleu
int**). Tiép theo, cap phat mét vang nhg duchon x m phan tir cia mang hai chiéu,
quan 1y bai con tré dau tién t[e] ciia mang con tro t. Cudi cung, “chia” déu ving
nh¢ nay cho cdc con tré con lai trong mang con tro t.
Ving nhé cap phat boi cach nay lién tuc hon, goi 1a ché d6 phang (flattened mode),
gidng cach C cap phét tinh cho mang hai chiéu.

n phan t

m phan t&
t
|
yy X
2
C
£
=
ol
ey
Cép phat: Gidi phéng:
t = (int** )calloc( n, sizeof(int*) ); free(t[0] );
t[0] = (int* )calloc( n * m, sizeof(iint ) ); free(t);

for (i=0;i<n;++)
tlil = 0] +i*m;

Sau khi cip phat cac ma trdn duoc sir dung binh thuong gidng nhu trudng hop cac
ma tran cAp phat tinh.
Vi cac ma tran tham gia vao cc phép tinh déu 1a ma trin vudng va cing cip nén
nhing yéu cau cho cac phép tinh trén ma tran déu thoa.
Can chii y ham myAlloc(), khdi tao cho cac ma tran vira cap phat khac nhau tuy theo
tham s6 f: néu bang e thi cac phan tir ctia ma trdn moi cap phat s& dugc khai tao voi
tri o; ngugc lai, cac phan tir cia ma trdn méi cp phat s& duogc khdi tao véi tri ngau
nhién nam trong doan [-10, 1e].

Bai 100: (trang 30)

#include <stdio.h>
#define MAX 20
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int main() {
int a[MAX][MAX], n, m, i, j, s;

printf( "Nhap n, m: " );
scanf( "%d%d", &n, &m );

for (s =1=0; i<n; ++i )
for (j =0; j<m ++j ) {
printf( "a[%d][%d] =", i, J );
scanf( "%d", &a[il[j] );
+= ( la[il[3] );

}
or (i=290; i< n; ++i, putchar( '\n" ) )
fr(J=0;j<m;++j)
rintf( "%5d", a[i][]] );
if ( 2 *s >n *m) printf( "Ma tran thua\n" );
else printf( "Ma tran khong thua\n" );
return 0;
}

Chu y cach dém s6 phan tir s co tri e ciia mang, bang cach dung biéu thire diéu kién.
Hai lan tri s nay s€ dugc so sanh vdi s0 phan tor n * m ctia ma tran. Khong nén so
sdnh (s > n * m / 2) dé tranh phép chia nguyén.

Bai 101: (trang 30)

#include <stdio.h>
#define MAX 20

int isMagic( int a[][MAX], int n ) {
int i, j, t, s1, s2;

for (sl =s2=1=0; 1<n; ++1 ) {
sl += a[i][i];
s2 += a[i][n - 1 - 1];

}

if ( s1 != s2 ) return 0;

t = s1;
for (1 =0;1<n; ++1 ) {
for ((s1 =s2=73=0; j<n; ++j ) {
sl += a[i][]];
s2 += a[j][i];
}
if (s1!=t || s2 !=t ) return 0;
}

return 1;

}

int main() {
int a[MAX][MAX], n, i, j, sr, sc;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

for (1 =0; 1< n; ++1 )
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for (j =05 J<n; ++j) {
printf( "a[%d][%d] = ", i, J );
scanf( "%d", &a[il[j] );

b

for (1 =0; 1< n; ++41 ) {
for ((sr=sc=73=0; 3<n; ++j ) {
sr += a[i][]];
sc += a[j][i];
printf( "%5d", a[il[]] );

}
printf( " Tong hang %d:%4d", i, sr );
printf( " Tong cot %d:%4d\n", i, sc );

if ( isMagic( a, n ) ) printf( "Ma phuong\n" );
else printf( "Khong phai ma phuong\n" );
return 0;

}

Khi tinh tong tri C&C phan tir cia mdi dong, dé thuc hién y twong “véi moi dong”,
ban dung vong for dém dong (bi€én dém i) bén ngoai. Vi moi dong i ban dung vong
for dém cot (bi€n dém j) bén trong dé cdng don cac phan tir trén dong do:

for (1 =0; 1< n; ++1 )
for ((sr =3 =0; j<n; ++j )
sr += a[i][J];

Khi tinh tong cac cot, khi phan tich ta nhan thay vai trd “dong” va “cot” doi chd
nhau: “véi moi dong ta cong don ¢ot” thay bang “véi moi ¢ot ta cong don dong”. Vi
vay, that don gian, ban chi can doi cho cac vong lap i va j tuong Gng.

for ((j =05 j < n; ++j )
for ((sc =1i=0; 1< n; ++i )
sc += a[i][j];

Véi ma tran vudng hai vong lip i VA j c6 so lan lip nhu nhau nén c6 thé viét:

for (1 =0; i< n; ++1i)
for ((sc =3 =0; J<n; ++j )
sc += a[j][i];

Nhu vay, tong tri phan tir cic dong va cac cot duoc tinh gon hon nhu sau:

for (1 =0; 1i<n; ++1i ) {
for (sr=sc=73=0; j<n; ++j ) {
sr += a[i][]];
sc += a[jl[il];

}

Tong trj cac phan tir thudc dudng chéo chinh va dudng chéo phu dugc tinh nhu bai
87 (trang 163), chung trong mot vong lap:

for ((s1=s2=1=0; 1i<n; ++ti ) {
sl += a[i][i];
s2 += a[i][n-i-1];

}

Bai tap: Sudoku 1a mét tro choi logic. Muc tiéu 1a dién dii s6 vao mot bang 9 x 9 co
cac 6 sb con tréng, bang nay chia thanh 9 bang con 3 x 3. Diéu kién rang budc 1a mdi
cot, mdi dong va mdi bang con chi chira cac s6 nguyén phan biét trong doan [1, 9].
Kiém tra sao cho mang 9 x 9 dap tng diéu kién mot Sudoku.
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Chung ta can kiém tra 9 dong va 9 cot khong ¢ phan tir tring. Sau d6 kiém tra 9
bang con 3 x 3 khong c6 phan tir trung. Ciing phai bao dam tri ctia cac phan tir thudc
doan [1, 9].

#include <stdio.h>
#define MAX 9

int HasDup( int a[MAX][MAX], int start_row, int end_row,
int start_col, int end_col ) {

int i, j;

int b[9] = { @ };

for (i = start_row; i < end_row; ++i )

for ( j = start_col; j < end_col; ++j )

if (a[ill3] <1 || a[i1[3] > 9 || b[a[i][J] - 1] ) return 1;
else b[a[i][]j] - 1] = 1;

return 0;

}

int IsSodoku( int a[MAX][MAX] ) {
int i, j, t = MAX / 3;
for (1 =0; i< MAX; ++i )
if ( HasDup( a, i, i + 1, @, MAX ) || HasDup( a, @, MAX, i, i +1 ) )
return 0;
for (1 =0; 1< t; ++1)
for (j=0; j<t;, ++j)
if (HasDup( a, i *t, i*t+t, j*t, j*t+t))
return 0;
return 1;

}

int main() {

int a[MAX][MAX] = {
{5, 3,4,6,7,8,9,1, 21},
{6,7,2,1,9,5, 3, 4,81},
{1,9,8,3,4,2,5,6, 71},
{8, 5,9,7,6,1, 4, 2, 31},
{ 4) 2) 6) 8) 5) 3) 7) 9) 1 }J
{ 7) 1) 3) 9) 2) 4) 8) 5) 6 }J
{ 9) 6) 1) 5) 3) 7) 2) 8) 4 }J
{ 2) 8) 7) 4) 1) 9) 6) 3) 5 }J

} { 3) 4) 5) 2) 8) 6) 1) 7) 9 }
3

printf( "%s\n", IsSodoku( a ) ? "Sudoku." : "Has Duplicate." );

return 0;

b

Bai 102: (trang 30)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20

int main() {
int a[MAX][MAX], b[MAX][MAX], n, m, i, j;

printf( "Nhap n, m: " );
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scanf( "%d%d", &n, &m );

srand( time( NULL ) );
for (i =0; i< n; ++i, putchar( '\n" ) )
for (j =05 j<m; ++j )
printf( "%5d", a[i][j] = rand() % 201 - 100 );

printf( "Ma tran chuyen vi:\n" );
for (i =0; i< m; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", b[i][]] = a[j][i] );
return 0;

}

Néu ma tran 1a ma tran vudng cap n va chuyén vi dién ra chi trong ma tran dé, nghia
Ia khong tao ma tran méi, thi ta chi can chuyén vi tam giac dudi hodc tam giac trén
cla ma tran.

Khi duyét ma tran ta chi can duyét dii “mién” can hoan chuyén la tam giac dudi
dudng chéo chinh, vi néu duyét ca ma tran thi khi hoan chuyén tam giac con lai (trén
duong chéo chinh) ban dd hoan chuyén mot 1an nita cac cip da hoan chuyén va nhu
vay ma tran trd vé nhu ban dau.

#tdefine swap(a, b) { int t = a; a =b; b =1t; }
/* o0 */
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<i; ++j )
swap( a[i][j], a[j][i] );

Chu y cap phan tur doi xtrg voi nhau qua duong chéo chinh 1a: (a[i1[j], a[j1[i]),
mot thudc tam gidc dudi va mot thudc tam giac trén.

Bai 103: (trang 31)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20

int main() {
int a[MAX][MAX], n, i, j, k;
int sumd1[2 * MAX], sumd2[2 * MAX];

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

srand( time( NULL ) );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((jJ =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 21 - 10 );

for (k =-n+1; k < n; ++tk ) {
int s1, s2;
sl = s2 = 0,
for (1 =0;1<n; ++i )
for (j =0; j<n; ++j ) {
if (j==1+k ) s1+=a[il[]j];
if (j==n-1-1+k) s2+=a[i]l[]];
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sumdl[k + n - 1] = s1;
sumd2[k + n - 1] = s2;
}

printf( "Ma tran B:\n" );
for (i =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", sumdli[j - i + n - 1] + sumd2[j + i] - a[il[]] );
return 0;

}

Ban can cac kién thirc vé ho
duong chéo song song
duong chéo phu (bai 90,
trang 166) va ho duong chéo
song song duong chéo chinh
(bai 92, trang 168) dé giai
bai tap nay.

Céch gidi dugc trinh bay
trong hinh bén: ’ s1| sumd

Véi phﬁg trafi][j] b51§ ky: chis6 = k1+n-1

- Tong tri s1 cta cac phan tir ho chéo chinh: j = i+k1

trén duong chéo song song

duong chéo chinh di qua a[i][j] dugc tinh va dat vao mang sumd1. Puong chéo nay
¢6 phuong trinh tham s61a§ = i + k1 (1), Vikl € [-n + 1, n) nén chi sd cta nd
trong mang sumd1 phai dugc tinh tién thanh: k1 + n - 1 (2). Tir (1) va (2) ta c6 chi
sO cua tong tri s1 trong mang sunditheoi,jla:j - i +n - 1.

- Tinh toan tuong tu, ta c6 tong tri s2 cta cic phan tir trén dudng chéo song song
duong chéo phu di qua a[i][j] dugc tinh va dat vao mang sumd2 tai phﬁn tr ¢ chi
s6 theo i, j 1a:§ + i.

Sau khi tinh xong hai mang sumd1 VA sumd2, ta d& dang tinh dugc tong tri cac phan
tir trén hai duong chéo (song song dudng chéo chinh va duong chéo phu) di qua phan
trali][3]:

b[1][]] = sl + s2 =sumdl[j - i+ n - 1] + sude[J + 1] - a[i]l[]]

phan tir a[1][]] c6 mit ca trong hai tong s1Va s2 nNén can loai b6t mot phan ti.

Tuy nhién, do dic dlem ctia phan tir ndm trén hai (duong cheo di qua mot phan tir chi
dinh, ta c6 cach giai ngan gon hon khi xét voi diéu kién don gian nhu sau:

chi s6 = k2+n-1
ho chéo phu: j = n-i-1+k2

s2 | sumd

T\ chisé =j+i
T chi s6 = j-i+n-1

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>
#define MAX 20

int main() {
int a[MAX][MAX], n, i, j, k, 1, s;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

srand( time( NULL ) );
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for (i =0; i< n; ++i, putchar( '\n' ) )
for ((J =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 21 - 10 );

printf( "Ma tran B:\n" );
for ( k = @; k < n; ++k, putchar( '\n' ) )
for (1 =0; 1<n; ++1 ) {
for (s =1=0; 1<n; ++i )

for (j =0; 3 <n; ++j )
if (abs(i - k) == abs(j - 1) ) s += a[i][jl;
printf( "%5d", s );
}

return 0;

}

Bai 104: (trang 31)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>
#define MAX 20

int main() {
int a[MAX][MAX], n, i, j, k, 1, max;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

srand( time( NULL ) );
for (1 =0; 1< n ; ++i, putchar( "\n' ) )
for ((j =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 21 - 10 );

printf( "Ma tran B:\n" );
for ( k = @; k < n; ++k, putchar( '\n' ) )
for (1 =0; 1< n; ++1 ) {
max = -11;
for (i =0; i<n; ++i)
for ((j =0; j<n; ++j )

if ( abs(i - k) == abs(j - 1) & a[i][j] > max )
max = a[i][]j];
printf( "%5d", max );
}

return 0;

}

Bai tp nay duoc thuc hién giong bai 103 (trang 186), chii y tri max khéi tao nhé hon bién
trai ctia doan tri dugc chon cho céc phan tir cia ma tran nén chic chin max sé& bi thay thé.

Bai 105: (trang 31)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20
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int main() {
int a[MAX][MAX], n, i, j, s;
int sumR[MAX] = { @ };
int sumC[MAX] {01};

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

srand( time( NULL ) );
for (i =0; i< n; ++i, putchar( '\n' ) )
for ((j =05 j < n; ++j )
printf( "%5d", a[i][j] = rand() % 21 - 10 );

for (s =1=0; i<n; s += sumR[i++] )
for (j =0; j<n; ++j ) {
sumR[i] += a[i]l[]];
sumC[i] += a[j][i];
}
printf( "Ma tran B:\n" );
for (i =0; i< n; ++i, putchar( '\n' ) )
for ((jJ =0; j<n; ++j )
printf( "%5d", s - ( sumR[i] + sumC[j] - a[il[j] ) );
return 0;

}

Viéc tinh tong tri cac phan tir cia mdi dong va moi cot duoc giai thich trong bai 101
(trang 181): Tdng tri cac phan tir ciia mdi dong luu trong mang sumR, chi s6 cua mang
1a chi s6 cua dong twong tng. Tong tri cac phan tir ciia mdi cot luu trong mang sumg,
chi s6 cua mang 1a chi s6 cua cot trong ing. Cac phan tir cia hai mang nay déu dugc
khoi tao bang e.

Nhu vay, tong tri cac phan tir ndm trén dong i, cot j, di qua phan tir a[1][5] &
sumR[i] + sumC[j] - a[i][3]]

Phén tir a[i] [j] c6 mat ca trong hai téng sumR[i] va sumC[j] nén can loai bét mot
phén tir.

Sau mdi vong lap 3, tirc véi tung (dong) i,ta nhén tién tinh tong tri s ctia cac phan tir
trong ma trén, thuc chat 1a tong tri cac phan tir cia mang sumg.

Suy ra tong trj cac phan tir khéng thudc dong i cot § clia ma tran A:

b[i][j] = s - ( sumR[i] + sumC[j] - a[i][]] )

Bai 106: (trang 32)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#define MAX 20

int main() {
int a[MAX][MAX], maxc[MAX], minc[MAX], n, i, j, pmax, pmin;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );
srand( time( NULL ) );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((jJ =0; j<n; ++j )
printf( "%5d", a[i][j] = rand() % 21 - 10 );
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/* mang maxc: chta chi s6 dong cla dong cé phan t& 'max cot'
mang minc: chita chi s6 dong cua dong c6 phan t&r 'min cot'
Chi s6 cla mang la coét. Nghia 1la, cot j cé phan t 'max cot' tai
dong maxc[j] va phan t&r 'min cot' tai dong minc[j] */
for (j =053 <n;++j) {
pmax = pmin = 0;
for (1 =1; 1<n; ++1 ) {

if (a[i][j] > a[pmax][]j] ) pmax = ij;
, if ( a[i][J] < a[pmin][j] ) pmin = i;
maxc[j] = pmax;
minc[j] = pmin;

}
/* xac dinh cot cé phan tr 'max dong' va cOt c6 phan t&r 'min dong' */
for (1 =0; 1i<n; ++1 ) {
pmax = pmin = 0;
for (j=1; j<n; ++j ) {
if ( a[i][j] > a[i][pmax] ) pmax
if ( a[i][3j] < a[i][pmin] ) pmin
}
/* pmin 1a cbét c6 phan t&r 'min dong' cla dong i, phan t& 'max cot’
cla cdt pmin cé chi sé dong la maxc[pmin], ta so sanh xem
chi s& dong nay cé phai 1a dong i hay khéng */
if (1 == maxc[pmin] )
printf( "MIN dong MAX cot: a[%d][%d] = %d\n", i, pmin, a[i][pmin] );
/* pmax la cbét c6 phan tir 'max dong' cla dong i, phan t& 'min cot’
cua cot pmax cé chi sé dong la minc[pmax], ta so sanh xem
chi s6 dong nay cé phai 1la dong i hay khéng */
if (i == minc[pmax] )
printf( "MAX dong MIN cot: a[%d][%d] = %d\n", i, pmax, a[i][pmax] );

j;
s

}

return 0;

}

Xem chii gii chi tiét trong bai giai.

Bai 107: (trang 32)

#include <stdio.h>

int main() {
int a[5][5], n, i, J, v;

n=>5;
v =1;
for (1 =0; 1< n; ++1 )
for (3 =0; 3 <n; ++j)
if (1% 2 ) a[il[n - J - 1] = v++;

else afil[j] = v++;
for (i =0; i< n; ++1i, putchar( '\n' ) )
for ((jJ =0; j<n; ++j )
printf( "%3d", a[il[]] );
return 0;
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Bai tap nay thuc hién don gian, cac dong lan luot theo thir ty tir trén xudng dudi s&
duogc xt Iy nhu sau:

- V6i mbi dong chén: tri v ting dan s& duoc gan vao timg phan tir ciia cac cot tinh tir
trai sang phai mot cach binh thuong.

- V&i mdi dong 1é: tri v ting dan s& dugc gan vio timg phan tir cia cac cot tinh tir
phai sang trai, d6i chiéu gan bang cach ap dung cong thirc cip phan tir 46i xtg nhau
trong mang mot chiéu (b[i], b[n - i - 1]).

Bai 108: (trang 32)

#include <stdio.h>
#define MAX 20
#tdefine AK a[i][j] = ++k; if ( k == n * n ) goto RET;

int main() {
int a[MAX][MAX], i, j, k, n;

printf( "Nhap bac ma tran (n < 20): " );
scanf( "%d", &n );

i=9=k=o0;

while( 1 ) {

do { AK; j++; } while ( j <n-1-1);
do { AK; i++; } while ( j > 1 );
do { AK; j--; } while ( j >n -1 -1);
do { AK; i--; } while ( j < i -1);
}
RET:

for (i =0; i< n; ++i, putchar( "\n" ) )
for ((j =05 j < n; ++j )
printf( "%3d", a[il[j] );
return 0;

}

Bai tap c6 vé phirc tap nhung duoc thuc hién dé dang. Hinh dudi 1a mo ta toan hoc
cua bai tap trén:

tang | A '
[<ni] j=ni1
tangi
P>
gidmj j=i

j>n-i-1
Chu y trong mot vong xoén dc, cac canh xodn ¢ khong phai bi gidi han bai cac bién
clia ma tran nhu cach nghi thong thuong, ma bi gidi han boi duong chéo chinh § =
i, duong chéophuj = n - i - 1 va duong chéo song song duong chéo chinh j =
i - 1. Cac duong chéo ndy chia mit phang thanh nhiéu mién. Tuy diéu kién mdi
mién ta xac dinh dugc yéu cau can thyc hién trong moi mién nhu: tdng j dé di dan
sang phai, giam i dé di tir dui 1én trén, ... Vi du:

| do {
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a[i][j] = ++k; /* tri k tang dan dugc gan vao tung phan t& */
if (k==n%*n)
goto RET; /* néu da gan day ma tran thi thoat */
j--; /* trong mién j < n-i-1, gidm j dé di tr phai sang trai */
} while ( j >n-1i-1);

Macro Ak, dung gan lan lugt céc tri k tang dan vao cac phén tir cua ma trén va kiém
tra dd gan xong, gitp code viét ngan gon hon. Ban can hoc tap str dung thong thao
macro, 1ap trinh vién C st dung rat nhiéu macro tu viét hodc co sin.

Phat biéu goto gilip thoat nhanh ra khoi hai vong lip: vong lap while vinh vién bén
ngoai va vong ldp do while dung gan tri bén trong.

Néu tao ma tran trong ham, thay 1énh goto bang return;

Néu ma tran khong vudng, tham khao bai tép 111 (trang 193).

Bai tap: Bit dau voi s6 1 va di chuyén xoan dc theo chiéu kim dong hd, mot xoin

dc 5 x 5 duoc hinh thanh nhu sau:
21 22 23 24 25
20 7 8 9 10
19 6 1 211
18 5 4 312
17 16 15 14 13

Téng cac s6 trén hai duong chéo 1a 101.

Tim tong céc sd trén hai dudng chéo ciia mot xoan 6¢ 1001 x 1001 hinh thanh theo
cach trén.

Két qua: 669171001

Theo céch trinh bay trong bai tap trén, ta dung chudi cac “do while” di ngugc xoén
¢, mbi khi cip (i, j) xac dinh dang trén cac duong cheo ta cong thém tri vao tong.
Chu ¥ ta khong tao mang hai chiéu chira xoin dc vi virot qua kha ning cap phat.

#include <stdio.h>
#define MAX 1001
#tdefine AK if ( !-k ) goto RET;

unsigned get( int i, int j, unsigned k ) {
) ? k

return ( j==1i || j==MAX -1i-1 1 0;
}
int main() {
int i = @, j = MAX - 1;
unsigned k = MAX * MAX;
unsigned s = 0;
while( 1) {
do { s += get(i, j--, k); AK; } while ( j > i );
do { s += get(i++, j, k); AK; } while ( j < MAX - 1 - 1);
do { s += get(i, j++, k); AK; } while ( j < i );
do { s += get(i--, j, k); AK; } while ( j > MAX - i );
} RET:
printf( "%u\n", s );
return 0;
}

Tuy nhién, vi chi tinh tong cac so trén hai duorng chéo, ta c6 cach tinh gon hon:

- Goi i 1a kich thudc canh hinh vudng ngoai ciing va side =i x i. Tong céac sb trén
bbn dinh hinh vudng (nghia 1a thugc dudng chéo):

(side) + (side - (i-1)) + (side -2 x (i-1)) + (side -3 x (i-1)) =4 xside -6 x (i - 1)
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- Vi hinh vudng ngay bén trong: i =1 - 2 va (side cii - side méi) =1 x i - (i-2) X

(i-2)=4x(i-1),

Tir d6, ta c6 thé d& dang thiét 1ap vong 13p tinh tong cac sb trén cac duong chéo.

#include <stdio.h>
#define MAX 1001

int main() {
unsigned sum = 0;
unsigned side = MAX * MAX;
for ((int i =MAX; i >5;1i-=2) {
sum += 4 * side - 6 * (i -1);
side -=4 * (1-1);

printf( "%u\n", sum + 101 );
return 0;

}

Bai 109: (trang 33)

#include <stdio.h>

int main() {
int a[5][5], n, i, J, k, v;

n=>5;
v =1;
for (k= -n+1; k < n; ++k )
for (1 =0; 1< n; ++1)
for ((jJ =0; j<n; ++j)

if (J==n-1-1+%k)
if (k%2 ) a[jl[i] = v++;
else a[i][j] = v++;

for (i =0; i< n; ++i, putchar( '\n" ) )
for ((j =0; j<n; ++j )
printf( "%3d", a[il[]] );
return 0;

}

Bai tip c6 vé phuc tap nay dugc thuc hién dé dang néu ban da c6 kién thirc vé ho
duong chéo song song duong chéophu j = n - i - 1 + k (bai 90, trang 166) va
kién thtrc v& ma tran chuyén vi (bai 102, trang 183).

Ta 1an luot gan cac tri v ting dan (tir 1),vao cac phan tir ndm trén cac dudng chéo
song song v4i dudng chéo phy, khi sang dudng chéo khac (nghia 1a khi k thay doi,
kiém tra béng cach xét k chan hoic 1¢), ta ddi chiéu thir tu cac phé‘m tlr can gan tri.
Nhan xét thiy rang cac phﬁn t&r nm trén mot dudng chéo song song dudng chéo phu
tao thanh cac cap phan tir dbi xung nhau qua dudng chéo chinh, ta ap dung cong thire
chuyén vi ma tran dé tao nén sy doi chiéu nay.

Bai 110: (trang 33)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
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int** myAlloc( int n, int m ) {

int i, j;
int** t = ( int ** )calloc( n, sizeof( int* ) );
if ( !t ) return t;
t[@] = ( int * )calloc( n * m, sizeof( int ) );
if ( !'t[@] ) return t;
srand( time( NULL ) );
for (1 =0; 1< n; ++41 ) {

t[i] = t[@] + 1 * m;

for ((j =0; j<my ++j )

t[i][j] = rand() % 21 - 10;

return t;

}

void myFree( int** a, int n ) {
free( a[@] );
free( a );

}

int sumNeg( int *a, int size ) {
int i, s;
for (s =1 =0; i< size; ++i )
if (a[i] < @ ) s++;
return s;

}

int main() {
int **a;
int n, m, i, j, k;

printf( "Nhap n, m: " );
scanf( "%d%d", &n, &m );

a = myAlloc( n, m);
if (la)
{ printf( "Loi cap phat\n" ); return 1; }

for (1 =0; i< n; ++i, putchar( '\n' ) )

for ((j =0; j<m; ++j )

printf( "%5d", a[i][]] );

do {

printf( "Nhap k: " );

scanf( "%d", & );
} while (k<@ || k >n);
printf( "Dong %d co %d so am\n", k, sumNeg( a[k], m ) );
myFree( a, n );
return 0;

}

Cép phat dong cho mang hai chiéu di dugc trinh bay chi tiét trong bai 99 (trang 178),
bai tap nay hién thuc cach cip phat thtr hai (flattened mode).

- Do tinh linh hoat ctia C khi xir Iy mang, ham 4p dung cho méang cé thé dung ap
dung dé dang cho mot dong clia ma tran:

| sumNeg( b, n ); /* b 13 tén mang mot chiéu b */
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sumNeg( a[k], m ); /* a[k] 1a "tén" dong k cua ma tran a */ |

O déy a[k] duwoc xem nhu “tén” cia mot mang. Lap trinh vién C ¢6 tu duy gan véi kién
trac bén dudi hon. Ho khong phan biét tri dugc truyen 1a tén mang b hay tén dong thir k
cuia ma tran a[k], ma chi xem d6 la cac dia chi bat dau cua mot vung nho lién tyc:

sumNeg( b, n ); /* b 1a dia chi bat dau mang b */
sumNeg( a + k, m ); /* a+k 1a dia chi bat dau dong a[k] cla ma tran a */

Tham khéao thém bai 89 (trang 165).

Bai 111: (trang 33)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#define MAX 20

void rShiftkStep( int b[], int n, int m, int k ) {
int i, j;

for (1 =0; 1< k; ++1 ) {
int t = b[n *m - 1];
for (j=n*m-1; 3 >0; --3)
b[j] = b[j - 11;
b[e] = t;
¥
¥

void two2one( int b[], int a[][MAX], int n, int m ) {
int i, j, v, direction, k;
int size = n * m;

v = direction = 9;
i=3=20;
do {
switch ( direction ) {
case O:

for (( k = 0; k < m; ++k ) b[v++] = a[i][j+k];
j +=m - 1; break;

case 1:
for (( k = 1; k < n; ++k ) b[v++] = a[i+k][]];
i 4= n - 1; break;

case 2:
for (( k = 1; k < m; ++k ) b[v++] = a[i][]-k];
j -=m - 1; break;

case 3:
for (( k = 1; k < n-1; ++k ) b[v++]
i-= - 2;
n-=2;
m -=
J++;

a[i-k][31;

NN S

5

}

direction = ( direction + 1 ) % 4;
} while ( v < size );

}
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void one2two( int a[][MAX], int b[], int n, int m ) {
int i, j, v, direction, k;
int size = n * m;

v = direction = 9;
i=3j=090;
do {
switch ( direction ) {
case ©O:
for (( k = 0; k < m; ++k ) a[i][j+k] = b[v++];
j 4= m - 1; break;
case 1:
for (( k =1; k < n; ++k ) a[i+k][j] = b[v++];
i +=n - 1; break;
case 2:
for ((k =1; k < m; ++k ) a[i][j-k] = b[v++];
j -=m - 1; break;
case 3:
for ( k = 1; k < n-1; ++k ) a[i-k][j] = b[v++];
i-=n-2;
n -=2;
m-= 2;
J++;

}
direction = ( direction + 1 ) % 4;
} while ( v < size );

}

int main() {
int a[MAX][MAX];
int b[MAX*MAX];
int n, m, i, j, k;

printf( "Nhap dong, cot: ");
scanf( "%d%d", &n, &m );

srand( time( NULL ) );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<m; ++j )
printf( "%5d", a[i][j] = rand() % 21 - 10 );

two2one( b, a, n, m); /* chuyén tir mang 2 chiéu sang 1 chiéu */

printf( "Nhap buoc dich: " );

scanf( "%d", & );

if (k>n*m) k =0;

rShiftkStep( b, n, m, k ); /* dich trén mang mét chiéu */

one2two( a, b, n, m); /* chuyén tir mdng 1 chiéu trd lai 2 chiéu */

for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<m; ++j )
printf( "%5d", a[il[j] );
return 0;
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Khac han bai 108 (trang 189), bai tap trén

khong dung ma trdn vudng nén ching ta tangj

phai dung cac canh ma tran dé gidi han . -1 phan

vi€c gan vao cac phan tur trong ting chu /{-F-Jr

ky ctia vong xodn dc. Hinh bén trinh bay €—m-= Z-T—)

nhitng tinh toén cu thé: giami tang i
- Trong canh @ clia vong xodn, gan cho n-2phantd n-1 phan tu
m-1 phﬁn tr trong mot vong ldp, sau do

tang j ding m-1. Tuong ty voi cac canh 1

(gan n-1 phan tu, tang i dung n-1), canh giam |

2 (gan m-1 phan tr, giam j dung m-1) va m-1 phan t&

canh 3 (gan n-2 phan tir, giam i dung n-

2).

- Mudn chuyén sang chu ky vong xoén thir hai, phai ting j (j++), sau d6 hiéu chinh
lai kich thudc cac canh vong xoan: m va n déu giam 2 phan tir.

Dung nhitng tinh toan trén dé viét hai ham:

- two2one(): 1an luot 14y cac phan tir theo thir tw vong xodn dc trong mang hai chiéu
chuyén vao mang mét chiéu.

- one2two(): thao tac nguoc lai, lan luot chuyén cac phan tr ciia mang mot chiéu

tuong Ung vao mang hai chiéu theo thir ty vong xoén dc.

Hai ham nay viét nhu nhau, chi khac & vai tro gan phan tt.

Trude lic chuyén mang mot chiéu tré lai mang hai chiéu theo thi tu vong xodn dc¢

ta ding ham rshiftkstep() dich phai mang mot chiéu k vi tri. Him nay da duoc giai

thich trong bai tap 72 (trang 142).

Cach giai trén rit tuong minh va de hiéu nhung khong gon. Tham khao cach giai
cubi ctia bai 85 (trang 159) ta dit van d&: c6 thé tinh cong thirc anh xa chi sd gitra

méng hai chidu va mang mot chiéu & trén dugc khong? Néu tinh dugc thi ta c6 thé
ap dung cong thirc anh xa nay trong ham rshiftkstep() va khong can mang mot
chiéu trung gian. Song viéc tinh cong thirc anh xa chi s nay rd rang phic tap.

Tuy vay, nho nhan xét nay ta c¢6 bai giai gon va dang hoc tap hon:

- Thay vi dung mang mot chiéu luu #ri phén tur twong Gmg theo chiéu xoan dc trén
mang hai chiéu, ta dung mang mot chiéu luu chi so phan tir tuong ng theo chiéu
xoan Oc trén mang hai chidu. No6i cach khac, ta dung mang mot chiéu khong nhu mot
dédi tuong trung gian, ma nhu mot cau tric dir liéu dac biét luu thong tin truy Xuét
mang hai chiéu. Thong tin ndy, chinh 13 thong tin anh xa chi sd, s& dugc ding trong
ham rshiftkStep().

- M6t phéan tir ciia mang mot chidu luu dén hai chi s6 i va j cho mot phan tir cia
méng hai chiéu nén ta ding cong thirc 4nh xa dé luu chung i va j: i * size + j
(size = n * mlakich thuéc mang hai chiéu). Co thé dung mang céc structure & day
nhung chiing ta chua thao luan dén cac bai tap vé structure.

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>
#define MAX 20

void rShiftkStep( int a[][MAX], int b[], int n, int m, int k ) {
int i, j, t;
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int size = n * m;

for (1 =0; 1< k; ++1 ) {
t = a[b[n * m - 1]/size][b[n * m - 1]%size];
for (j=n*m-1; 3 >0; --j)
a[b[j]/size][b[j]%size] = a[b[j-1]/size][b[j-1]%size];
afe][e] = t;
}
}

/* thay vi luu tri, luu chi s6 clGa phan tlr tuong Ung theo chiéu xoan 6c */
void createIndex( int b[], int a[][MAX], int n, int m ) {

int i, j, v, direction, k;

int size = n * m;

v = direction = 9;
i=3j=090;
do {
switch ( direction ) {
case 0O:

for ( k = 0; k < m; ++k ) b[v++] = i*size + (j+k);
j +=m - 1; break;

case 1:
for (( k = 1; k < n; ++k ) b[v++]
i +=n - 1; break;

case 2:
for ((k =1; k < m; ++k ) b[v++]
j -=m - 1; break;

case 3:
for ( k = 1; k < n-1; ++k ) b[v++] = (i-k)*size + j;
i-= - 2;
n-=2;
m -=
J++;

(i+k)*size + j;

i*size + (j-k);

NN S

)

¥
direction = ( direction + 1 ) % 4;
} while ( v < size );

}

int main() {
int a[MAX][MAX];
int b[MAX*MAX]; /* b 1la mang anh xa chi s6 */
int n, m, i, j, k;

printf( "Nhap dong, cot: ");
scanf( "%d%d", &n, &m );

srand( time( NULL ) );
for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((jJ =0; j<m; ++j )
printf( "%5d", a[i][j] = rand() % 21 - 10 );

createIndex( b, a, n, m); /* tao mang anh xa chi so */
printf( "Nhap buoc dich: " );

scanf( "%d", & );

if (k>n*m)k=0;
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rShiftkStep( a, b, n, m, k ); /* dung mang anh xa chi sé */

for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<m; ++j )
printf( "%5d", a[il[j] );
return 0;

}

Bai 112: (trang 34)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>
#include <math.h>

double fround( double x, long n ) {
long round;
X *= pow( 10, n );
round = ( x >0 ) ? (long)( x + ©.5 ) : (long)( x - ©.5);
return round / pow( 10, n );

}

void swaprow( double** a, int rl, int r2 ) {
double* t = a[rl]; a[rl] = a[r2]; a[r2] = t;
}

int main() {
double** a, t;
int n, i, j, k;

printf( "Nhap bac cua ma tran: ");
scanf( "%d", &n );

a = ( double ** )calloc( n, sizeof( double* ) );
if (la)
{ printf( "Loi cap phat\n" ); return 1; }
a[@] = ( double * )calloc( n * n, sizeof( double ) );
if ( la[e] )
{ printf( "Loi cap phat\n" ); free( a ); return 1; }

srand( time( NULL ) );
for (1 =0;1<n; ++1 ) {
a[i] = a[@] + 1 * n;
for ((j =0; j<n; ++j )
printf( "%8.31f", a[i][j] = rand()/(double)RAND_MAX );
putchar( ‘\n' );

/* phép khlr Gauss */
for (1 =0; 1< n; ++1 ) {
if ( a[i][i] )
for (J =1+ 1; 3<n; ++j) {
t = a[jl[i] / a[i][i];
for ( k = 0; k < n; ++k )
a[jllk] -= a[i][k] * t;

else {
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/* Kiém tra xem trong trudng hop a[i][i] bang o,
c6 tim dugc a[j][i] nao khac @ khoéng */

for (jJ=1+1; j<n; ++j)
if ( a[jl[i] ) break;

if ( j < n ) swaprow( a, i, j );

else break;

i--5

}
putchar( '\n' );

if (1i>n){
for (i =0; i< n; ++i, putchar( "\n" ) )
for ((j =0; j<n; ++j )
printf( "%8.31f", fround( a[i][j], 3 ) );
} else printf( "Dinh thuc ma tran bang 0\n" );

n >

free( a[@] );
free( a );
return 0;

}

Ham rand() sinh ra mét so nguyén ngau nhién trong doan [@, RAND_MAX]. Ta dung
srand() Va rand() dé sinh s6 thire ngau nhién x nhu sau:

srand( time( NULL ) );
x = rand() / ( double )RAND_MAX;

Sau khi c6 ma trdn céc s6 thuc ngau nhién, ta tién hanh chinh x4c cac budc ciia phép
khir Gauss nhu dd mé ta trong phan hudéng dan.

Ham fround() dung lam tron cac s6 thuc trong ma tran Kkét qua, da dugc trinh bay
trong bai tap 28 (trang 96).

Bai 113: (trang 34)

#include <stdio.h>
#include <string.h>

int main() {
char s[255];

int i, head, maxhead, maxlen;

printf( "Nhap chuoi nhi phan: " );
fgets( s, 255, stdin );

head = maxhead = maxlen = 9;

do {
int len = 9;
for (i = head; s[i] && s[i] == '@'; ++i )
len++;

if ( len > maxlen ) { maxlen = len; maxhead = head; }
head = i + 1;
} while ( s[i] );

printf( "Chuoi @ dai nhat co %d ky tu\n", maxlen );
printf( "Bat dau tai s[%d] ", maxhead );
putchar( '\n' );
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return 0;

}

Ham gets( char* str ) doc cac ky tu tlr stdin (ngd nhép chuan) va dat chung vao
méng ky ty chi boi con tro str, ky tur doc Vao cho dén khi xuat hién mot ky tu xuong
dong (newline) hodc EOF. Ky tu newline khong luu trong mang ma duoc thay thé
bang ky tu null két thac mang. Tuy nhién, ham gets() khong cung cap kiém tra giéi
han nhap (bounds checking) nén c6 thé gdy tran mang ky tu nén dugc xem 1a “nguy
hiém” va khuyen cao khong nén dung.

Dé thay the dé nghi dung ham fgets( char* str, int num, FILE* stream ); ham
nay doc tdi da num - 1 ky tu tir stream (thudng ding 1a stdin) vao mang ky tu chi
boi con tro str, ky tu doc Vao cho dén khi xuat hién mot ky ty xudng dong (newline)
hodc EOF, ky tu newline ciing dirge luu trong mang. Sau d6 mot ky tu null két thuc
mang dugc luu ngay sau ky tu nhap cudi cung.

Do fgets() khong loai bo ky tu newline khi nhap, ta phai lam diéu d6 nhu sau:

char s[50];

size_t len;

printf( "Nhap mot chuoi: " );

fgets( s, 50, stdin );

len = strlen( s ) - 1;

if ( s[len] == '\n' ) s[len] = "\0';

hodc gon hon, goi ham strchr():

char s[50], *t;

printf( "Nhap mot chuoi: " );

fgets( s, 50, stdin );

if ( ( t = strrchr( s, "\n" ) ) I= NULL ) *t = "\@";

Trd lai bai tap trén, thyc chat ta can tim “run” dai nhat chtra toan ky ty e, cach tim
tuong ty nhu thuc hién trong mang mot chiéu, xem bai tép 69 (trang 137), chi khac
tinh chat ctia “run” va cach kiém tra da dén cubi mang ky tu.
C khong hd tro kiéu dir liéu chudi (string). Trong C, chudi la mang cac ky tu va C
c6 mot dau dic biét dé chi rd ky tu cudi trong mot chudi. Ky tu ndy goi la null va
viét1a "\e'. Ban dung nham 13n ky ty null nay véi con tro NULL ciing nhu s6 o (kiéu
int), ky tu null (kiéu char) ludn ludn béang e.
Ciing tranh hiéu qua don gian: chu01 la mang cac ky tu”, vi du mdt truong hop dic
biét xay ra khi thiét 1ap chinh xac sb ky tu dugc ding trong khi khéi tao ma khong
tinh dén ky tu null, nhu sau: char characters[7] = "No null";
O day trinh bién dich can nhéc viéc thiéu ky tu két thac null. Trinh bién dich xac
dinh déy la mét mdng ky tw, khong phai 1a mot chudi.
Khi 1am viéc véi chudi, viéc kiém tra két thuc chudi khong phai bang cach so sanh
v6i chidu dai chudi (i < strlen( s )) ma nén kiém tra ky tu dang thao tac co khac
null hay chua, nghia la s[i] != "\e" hay gon hon (s[i]).
Bai tap: Tao tu dong 30 mat khau dap ing yéu cau mat khau manh:
- C6 chiéu dai it nhat 10 ky tu.
- C6 ky tu chir hoa va ky tu chir thuong.
- C6 ky tur sb va ky tu dac biét:

Trrrs () _-+={}Y{}I[1:5@" " ~#]|\N<>.
Thao tac quan trong nhat 1a 1ay mét ky tu ngau nhién tir mot chuoi chi dinh. Chuoi chi
dinh c6 thé 1a chudi cac alphabet, chudi cac ky tur s6 hodc chudi cac ky tw dic biét.
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char randomCharacter( char* s ) {
return s[rand() % strlen( s )];

}

Bai 114: (trang 35)

#include <stdio.h>
#include <stdlib.h>

size_t _strlen( const char *s ) {
const char* p = s;
while ( *p ) ++p;
return p - s;

}

char* _strcpy( char *s, const char *t ) {
char* p = s;
while ( *p++ = *t++ ) {}
return s;

}

char* _strcat( char *s, const char *t ) {
char *p = s;
while ( *p ) ++p;
while ( *p++ = *t++ ) {}
return s;

}

int main() {
char* buf;
size_t size;
char s1[] = "the quick brown fox ";
char s2[] = "jumps over the lazy dog";

size = sizeof( s1 ) - 1 + sizeof( s2 ) - 1 + 1;
if ( !'( buf = ( char* )malloc( size ) ) )
{ printf( "Loi cap phat!" ); return 1; }

printf( "Chuoi 1: [%s] (%lu)\n", s1, ( unsigned long )_strlen( s1 ) );
printf( "Chuoi 2: [%s] (%lu)\n", s2, ( unsigned long )_strlen( s2 ) );
printf( "strcpy( buf, sl ) roi strcat( buf, s2 ):\n" );

_strcat( _strcpy( buf, s1 ), s2 );

printf( "[%s] (%lu)\n", buf, ( unsigned long )_strlen( buf ) );

free( buf );

return 0;

}

Mot dic diém trong viéc xir 1y chudi 1a thyc hién cac thao tac chu yéu b;‘ing con tro.
Dung con tro ky tu trong treong hop nay linh dong va truc quan hon nhiéu so véi
dung cach dung chi so:

- Ham _strlen(): mo phong strlen(), con tropduockhoi [ ol 1114
tao chi dén dau mang s, néu p van chua chi den phan tir
cudi mang ( *p l= \e' ) thi ta con tang p. Néu p d3 chi /l\p =s — /I\p

den phan tir cudi mang, dung phép trir con tro dé xac dinh
sO phan tir giita p va dau mang.
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Con tr6 trong C rat thuan loi cho viéc truy xuat cac phan tir ciia mang. Phép cong
con tro ty 1€ theo kich thudc phén tir cia mang do con trd chi dén, vi du p++ c6 nghia
1a con trd p chi dén phan tir ké tlep cua mang. Khi hai con tro cung chi vao mgt mang
duogc trur nhau, ket qua s& la s0 phan tir clia méng gitra ching.

Dé tranh mot s6 nham 14n, ban on tap mot chit vé sir dung con tro:

Vi du 1: *p++ c6 nghia: 1dy tri noi con tro chi dén (*p), ting con tré 18n 1 (p++), con
tré chi dén phan tir ké tiép. Mic du toan tir ++ c6 d6 wu tién cao hon toan tir *, nhung
vi todn tir “tinh sau” postfix ++ dung thanh ghi Iuu tri nén ta ¢6 cam giac viée lay tri
noi con tro chi dén dugc thuc hién trudc.

Vidu 2: (*p)++ c6 nghia: 1dy tri noi con tro chi dén (*p), rdi ting tri noi con tré chi
dén 18n 1 (()++), con tré khong dich chuyén.

Vi du 3: *++p €0 nghia: tang con tro 1€n 1 (++p) do dung toan tir “tang trudec” prefix,
con tré chi dén phan tir ké tiép, roi 1y tri noi con tré chi dén (*p).

- Ham _strcpy(): mo6 phong strcpy(), con tré p dugce khoi tao chi dén dau mang s.
Trong vong lap, 1an luot céc tri cia phan tlr noi con tro t chi dén duoc sao chép sang
phan ttr noi con tr p chi dén. Mdi lan sao chép, hai con trd p va t déu ting mot don
vi, nghia 13 s& chi dén phén tir ké tiép. Tri vira

520 chép (*p) duge kiém tra dé phat hign ky tu LT — I

null @é cham dit vong lap. Nhu vay, qua trinh ol 1114 Mo

sao chép s& chim dut khi ky tu null cudi chudi cle 1l 11y )
t dugc sao chép sang p roi duoc kiém tra phat ( ( ( ( ( ( iaciiTep
hién thay. o P N I I I -

Ta nhan thay con trd t dugc truyén bang tri (by

value) cho ham _strcpy(). Nghia la con tro t /I\ /I\p

dugc dung bén trong ham chi la ban sao, c6 thé k|em tra*p

thay d6i no (t++) ma khong dnh huong dén

chudi dugc truyén.

- Ham _strcat(): mo phdng strcat( char* si, const char* s2 ).

Ham strcat 0O, s& n6i mot ban sao cua chudi s2 vao cudi chudi s1, ky tu dAu tién cua

chudi s2 s& chong 1én ky ty null cubi chudi s1. Chli y 1a ham strcat () khong c6 kiém

tra bién (bounds checking), lap trinh vién phai bio dam rang chudi s1 di 16n dé chira

ca ndi dung chudi gdc va chudi s2 thém vao.

Ham _strcat( s, t ) do ching ta viét 6 hai thao tac: dung con tré p di vé cubi

chudi s (nhu ham _strlen()), sau d6 sao chép cac phan tir tir t sang p (nhu ham

_strepy()).

Vo1 khai bao: char s[] = "she see sea";

Trinh bién dich s& tu tinh chiéu dai cta chudi khai bao, ké ca ky tu "\e" (tirc 12 ky

tu). C6 thé tinh duoc chiéu dai cua chudi s bing toan tir sizeof:

( ( sizeof s ) / sizeof *s ) ) -1

toan tlr sizeof tinh ludn ca ky tu '\@' nén phai trur két quadii cho glong v6i két qua

ctia ham strlen(). Vi char ludn c6 kich thudc 1 byte nén c6 thé viét gon hon: sizeof(
s ) -1

Cﬁng do C chép nhan kiéu char c6 kich thudc 1 byte, nén khi cap phat cho con tro

ky tur v6i ham malloc() ta khong can dung toan tir sizeof nita.

Bai 115: (trang 35)

| #include <stdio.h>

201


http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

int _strcmp( const char *s, const char *t ) {

for (; *s == *t; ++s, ++t )
if ( *s == '\@') return 0;
return *s - *t;
}

char* _strchr( char *s, int ¢ ) {
for ( ; *s; s++ )
if ( *s == c ) return s;
return NULL;
}

char* _strrchr( char *s, int c ) {
char* p = NULL;
for (; *s; ++s )
if (*s ==c ) p-=s;
return p;

}

int main() {
char str[] = "jackdaws love my big sphinx of quartz";
char *test[] = { "brown", "blue", "black" };
int n = sizeof test / sizeof *test;
int i, j;

printf( "Chuoi goc s: [%s]\n", str );
printf( "strchr( s, 'm' ) : [%s]\n", _strchr( str, 'm' ) );
printf( "strrchr( s, 'o' ): [%s]\n", _strrchr( str, '0o" ) );

printf( "Sap xep cac chuoi dung strcmp():\n" );
for (1 =0; 1< n; ++1 )
for (J=1+41; j<n; ++j )
if ( _strcmp( test[i], test[j] ) > @0 ) {
char *t = test[i];
test[i] = test[j];
test[j] t;
}
for (1 =0; 1< n; ++1 )
printf( "%s ", test[i] );
putchar( '\n' );
return 0;

}

Ta thyc hién cdc ham md phong nhu sau:
- Ham _strcmp():
Mo phong strcmp( const char* s1, const char* s2 ). Ham strcmp() lan luot so
sanh cac ky tu trong hai chudi dugc truyén t6i ham tai nhitng vi tri tuong tmg theo
thir tyr tir dau chudi dén cudi chudi. Néu trong qua trinh so sanh, phat hién ky tu
khong so trung tai vi tri k twong tng trén hai chudi, ham tra vé:

tri 4m néu s1[k] < s2[k].

trj duong néu s1[k] > s2[k].

tri @ néu hai chudi giéng nhau.
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C khéng quy dinh cu thé tri tra vé, tiiy cach cai dat ham ta nhan duoc tri tra v& 1a (-
1, @, 1) hodc (-d, @, d) (dla khoang cach trong bang ma AsCII gitta hai ky tu duoc
phat hién khac nhau).

Ta cai dit nhu sau: vong lip for s& lip khi hai ky tu tai vi tri twong tmg trén hai chudi
con gidng nhau. Hai ky tu nay do hai con tré s Va t chi dén, s va t ting dan sau mdi
vong 1gp. Chiy s va t 1a bién cuc bo ciia ham, tri cla chung dugc truyén bang tri
dén ham, nén sy di chuyén ciia ching khong anh hudng den hai chudi. Dén khi phat
hién *s = "\e’, va di nhién luc do *t cling bang '\e", vi néu khong vong lap da ngat
khong vao dén than vong lap, tra vé e dé xac dinh hal chudi giéng nhau. Néu phat
hién hai ky tu khac nhau (*s != *t) hodc mot trong hai chudi chdm dut, vi dy chudi
t(*s != "\0'), vong lap s& ngit.

Vi cach cai dat tri tra Ve (-1, o, 1)tatra Ve return *s > *t ? 1 : -1;

Vi cach cai dit tri tra vé (-d, @, d) ta trd vé: return *s - *t;

Can nhé 1 stremp() ding so sanh céc chudi, khong phai cac ky tu. Ky tur, kiéu char,
duge C xem nhu kiéu int, co trj ddng nhat véi vi tri ctia ching trong bang ma AsCII,

nén c6 thé so sanh ching bang cac toan tir so sanh thong thuong. Trong vi du minh
hoa céch dung ham _stremp(), ta sdp xép mang cac chudi theo giai thuat Selection
Sort voi diéu kién sap xép 1a so sanh gitta hai chudi bang _stremp().

- Ham _strchr():

Ham strchr( const char *s, int c ); tra vé mdt con trd chi dén ky tu ¢ (dugc
chuyén kiéu ngam thanh char) dau tién xuat hién trong chudi s (ky tu null két thic
chudi vi thudc chudi nén ciing c6 thé duoc tim). Néu khong phat hién ra ky tu ¢, ham
tra vé mot con trd NULL.

Ta cai dat nhu sau: vong lip for cir ting s cho dén khi phat hién ky tu c (tra vé dia
chi s cta ky tu ¢) hodc dén cudi chudi (*s = *\e"). Néu da vuot qua vong lap kiém
tra (chua tra vé vi chua phat hién ky tu ¢), ta tra vé& con tro NULL.

- Ham _strrchr():

Mé phong ham strrchr( const char *s, int c ). Glong nhu ham strchr() nhung
tra vé mot con tré chi dén kytyc xudt hién cudi cung trong chudi s. Néu khong phat
hién ra ky tu c, ham tra vé mot con tro NULL.

C6 vé nhu néu tién hanh tim kiém tir cudi chudi thi s& nhanh hon. Tuy nhién, van
phai di dén cubi chudi bang vong 1ap hodc goi ham (strlen(), vé ban chét cling
tuong tu). Ta cai dat nhu sau: chuan bi mdt con tr6 p chira két qua, khoi tao bang
NULL. Tién hanh tim kiém c tir dau chudi glong nhu ham _strchr(), nhung khi tim
dugc thi khong tra dia chi tim dugc vé ma luu két qua vao p, chéng 1én két qua cl.

Clr nhu thé cho den khi két thuc vong lap, p s€ chira dia chi cudi cung tim thay ¢
hodc van 1a NULL néu khong tim thiy c; tra p v&.

Bai 116: (trang 35)

#include <stdio.h>

size_t _strlen( const char *s ) {
const char* p = s;
while ( *p++ ) {}
return p - s - 1;

}

const char* _strchr( const char *s, int ¢ ) {
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int i;
for (1 =0; s[i]; ++i )
if ( s[i] == c ) return s + i;
return NULL;
}
size_t _strspn( const char* s1, const char* s2 ) {
size_t i;
for (i =0; si[i] && _strchr( s2, s1[i] ); ++i ) { }
return ij;

}

int _strncmp( const char *sl1, const char *s2, size_t len ) {
size t i;
if ( len > _strlen( s1 ) ) len
if ( len > _strlen( s2 ) ) len
for (1 =0; 1< len; ++i )

if ( s1[i] != s2[i] )
return s1[i] > s2[i] ?» 1 : -1;

return 0;

_strlen( s1 );
_strlen( s2 );

}

const char* _strstr( const char *sl1, const char *s2 ) {
size_t len = _strlen( s2 );
for (; *sl; ++sl )
if ( _strncmp( s1, s2, len ) == 0@ ) return si;
return NULL;
}

int main() {
char s1[] = "hom qua qua noi qua ma qua khong qua";
const char* p = si;
const char* oldp = s1;
char s2[] = "cabbage";

printf( "Chuoi kiem tra : %s\n", sl );

printf( "Vi tri tu 'qua': " );

while ( ( p = _strstr( p, "qua" ) ) != NULL ) {
printf( "%*c", p - oldp + 1, 'x' );
oldp = ++p;

printf( "\nKy tu dau tien cua s = '%s' khong co trong '%s' la s[%lu]\n",
s2, "abc", ( unsigned long )_strspn( s2, "abc" ) );
return 0;

}

Céc ham md phong trong bai tip ndy cha ¥ dung chi s6 nén c6 vé d& hiéu voi ban,
nhung ban cAn nhé ré“mg thao tac trén chudi cha yéu duogc thuc hién bé‘mg con tro.
Céc bai tap mo phong lai cac ham trong string.h nham muc dich ndm vitng cac thao
tac chi tiét trén chudi.

- Ham _strspn(): m6 phong ham strspn( s1, s2 ), ham nay dugc mo ta kha kho
hiéu trong tai liu, thuc té duge dung dé tim chi sb cua phﬁn ttr dAu tién trong chudi
s1 sao cho ky tur 6 khong c6 mit trong chudi s2.

Ta cai dit nhu sau: vong lap for duyét cac phan tir ciia chudi s1, chi bi ngat boi hai
truong hop: da dén cudi chudi (s1[i] = '\@") hoic phat hién ra ky tw cua s[1] khong
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c6 mit trong s2 (strchar( s2, si1[i] ) == NULL). Tri tra vé& 1a chi s6 i clia phan tir
lam vong lap bi ngit.

- Ham _strncmp(): mo phong ham strnemp( s1, s2, n ), ham nay giéng ham
strcmp () nhung so sanh sé dirng sau khi kiém tra n ky tu dau tién hodc khi phat hién
ra ky tu null dau tién. Nghia 1a néu c6 chudi so sanh ngin hon n, ham chi tién hanh
s0 sanh 1en ky tu voi len 13 kich thudce chudi ngan hon.

Ta cai dit nhu sau: truée hét ta xac dinh lai n, s& bang chiéu dai chudi ngén hon, néu
¢6 chudi ngan hon n. Sau d6 ta ding vong lap for duyét n phan tir ctia chudi s1, dimg
khi phat hién ky tu dang xct khac ky tw ¢ vi tri trong ung trong chudi s2, tra vé tri
am hodc duong tly két qua so sanh. Néu vuot qua vong lap kiém tra, so sanh da
thanh cong va ham tra vé tri e.

- Ham _strstr(): mo phong ham strstr( si1, s2 ); néu chudi con s2 ¢ mat trong si,
ham tra vé vi tri xuat hién dau tién ciia chudi s2 trong s1, nguoc lai, tra vé con trd NULL.
Ta cai dat nhu sau: trong vong 1ap for voi s1 tang lién tuc, ta dung ham strncmp()
dé so sanh s1voi s2 trong strlen(s2) ky tu. Néu thanh cong, tra vé s1; nguoc lai,
tang s1 va tiép tuc so sanh lai. Néu vuot qua vong 1ap ma van chwa phat hién duoc
chudi s2 trong s1, tra vé con tro NULL.

Cén nhic lai réng: mot phﬁn ctia chudi, bat dau tir mot ky tu nao d6 trudce ky tu null
két thuc chudi, van duge xem nhu mot chudi:

char s[] = "she see sea";

char* p = s;

puts( p + 4 ); /* chudi con: "see sea" */
puts( p += 8 ); /* chudi con: "sea" */

Pa s0 cac ham xu ly chudi ctia C nhin tham sd 14 mot con tré chi dén chudi can xir
ly, tra vé mét con tré dén chudi con hodc NULL néu khdéng thanh cong. Vi vay, C
thuong dung mét “vong 1ap xi 1y chuoi dién hinh”, duwgc minh hoa bén dudi.

/* vong 13p x& 1y chudi dién hinh cla C: in vi tri xudt hién chudi "qua" trong s */

char* p = s; o N .
1 1) p dau tién chinh la chuoi can xt ly

while ( ( p = _strstr( p, "qua" ) ) != NULL )

{ 2) dung két . o
qué tim dugc 3) cap nhét lai p\ 4) iggg vong lap
printf( "s[%d] ", p - S ); 1o it I;’/tié“'p néu khong tim dugc
p++;
}

Dé sir dung hiéu qua cac ham trong string.h, ban can dic biét hiéu rd cach xay dung

vong 1ap nay.

Kinh nghiém: néu can xdy dyng mot ham xir 1y chudi ndo d6 bd sung cho cac ham

clia string.h, ta xdy dung gidng nhu cac ham xir Iy chudi ctia C: nhan char*, tra vé

char* hodc NULL néu khong thanh cong.

Trong vi du minh hoa dung chudi dinh dang "%*c* dé “danh chd”, day ky tu x chi tur
"qua" dén vi tri thich hgp, xem bai tap 28 (trang 96).

Ham _strstr() do chung ta viét 1dn ham strstr() cla string.h déu tim chudi vai

ché d6 so sanh nghiém ngit, phan biét chit hoa va chit thudng (case sensitive). Dé

¢6 thé tim chudi v&i ché do insensitive, dung ham sau:

#tdefine islower( c ) ( (c) >= 'a' && (c) <= 'z' )

#tdefine toupper( c ) ( islower((c))? (c) + ('A'-'a") : (c) )

const char* _stristr( const char *sl1, const char *s2 ) {
for (; *s1; ++s1 ) {
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if ( toupper( *sl1l ) == toupper( *s2 ) ) {
const char *h, *n;
for ( h =sl1l, n=s2; *h & *n; ++h, ++n )
if ( toupper( *h ) != toupper( *n ) ) break;
if ( !'*n ) return si;
}
}
return NULL;

}

Mot giai phap khac, van dung strstr(), 1a chuyén thanh chit hoa ca hai chudi tham
sb. Ta dung ham strupr( ), tuy nhién can nhé ham strupr() s€ chuyen chudi nd nhan
thanh chit hoa Iuén nén can dung strdup() dé sao chép chudi trude khi goi.

Bai tap: Viét ham findByKeyword() tim trong mang cac structure Student nhiing
Student CO truong name chira keyword nhdp tir ban phim.

#define MAX 20

typedef struct {
int code;
char name[20];
float mark;

} Student;

void findByKeyword( Student students[], int size ) {
char keyword[20];
char* t;
int i, rsize = 0;
Student results[MAX];
printf( "Keyword? " );
fgets( keyword, 20, stdin );
if ( ( t = strrchr( strupr( keyword ), '\n') ) != NULL ) *t = '\0';
for (1 =0; i< size; ++i ) {
t = strupr( strdup( students[i].name ) );
if ( strstr( t, keyword ) != NULL )
results[rsize++] = students[i];

}
if ( rsize == @ ) printf( "Student not found!\n" );
else {
printf( "%-7s %-20s %s\n", "Code", "Name", "Mark" );
printf( M------mm e \n" );

for (1 =0; 1< rsize; ++1i )
printf( "%-7d %-20s %g\n",
results[i].code, results[i].name, results[i].mark );

Bai 117: (trang 35)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char* left( const char* str, size_t n ) {
char* buf;
size_t len = strlen( str );
if ( n> len ) n = len;
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buf = ( char* ) malloc( n + 1 );
buf[n] =
return strncpy( buf, str, n );

}

char* right( const char* str, size_t n ) {
char *buf;
size_t len = strlen( str );
if ( n> len ) n = len;
buf = strdup( &str[len - n] );
return buf;

}

int main() {
char str[] = "Kernighan and Ritchie";

printf( "Chuoi goc: [%s]\n", str );

printf( "left( str, 9 ) : [%s]\n", left( str, 9 ) );
printf( "right( str, 7 ): [%s]\n", right( str, 7 ) );
return 0;

}

Ca hai ham déu: xu ly lai chiéu dai n duoc truyen cho hop 1y, cap phat chudi két qua
m&i v6i chiéu dai n + 1, cudi cing sao chép chudi con tach duge sang chudi két qua.
Tuy nhién:

- Ham left(): strncpy() bo qua ky tu null két thic, nén ching ta can thém ky tu
null vao cudi dé tao ky tu két thiic cho chudi két qua.

- Ham right(): chi y str 1a mot chudi thi &tr[len - n] ciing 1a mot chudi. C déu
hiéu chung nhu dia chi: str VA str + len - n. Chudi &str[len - n] dugc sao chép
da co ky tu két thiic null nén khong can quan tdm nita.

Bai 118: (trang 35)

#include <stdio.h>
#include <string.h>
#include <ctype.h>

char* allTrim( char* s ) {
char* p = s;
/* tim chudi cé hai space lién tiép */

while ( ( p = strstr( p, " " ) ) != NULL )
strepy( p, p + 1 );
if (( *s == "' ") strcpy( s, s +1);
p=s+ strlen( s ) - 1;
if (*p=="")* ="\@';
return s;
}
char* stdWord( char* s ) {
int i;

if ( !s ) return NULL;
s[@] = toupper( s[@] );
for (1 =1; s[i]; ++1 )

s[i] = tolower( s[i] );
return s;
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}

int main() {
char str[] = " 'bJARne? sTROUstRUP' "B
char d[] = " \t\"'?2!.,";

char *p = str;

printf( "Chuoi goc : [%s]\n", str );
printf( "Loai space du: [%s]\n", allTrim( str ) );
printf( "Cac tu da chuan hoa:\n" );
while ( ( p = stdWord( strtok( p, d ) ) ) != NULL ) {
printf( "  %s\n", p );
p = NULL;
}

return 0;

}

Chuan héa chudi 1a tién ‘hanh cac cong viée:

- Xo0a tat ca cac ky tu trang dau chudi, (thudong goi 1a 1trim).

- X6a tat ca cac ky tu trang cudi chudi, (thuong goi 14 rtrim).

- V6i cac ky tu tring & gitta chudi, x6a va chi chira lai dung mot ky t tring (thuong
20i la mtrim).

Ta s€ thuc hién ca ba thao tac xir ly trén trong ham allTrim().

- Cac ky tu dau mdi tir duge viét hoa, céac ky tu con lai duoc viét thuong, (thuong
goi 14 capitalize hay title case). Thao tac xir Iy mdi tir cia chudi dugc thuc hién trong
ham stdword().

Ham alltrim( s ) duoc cai dit nhu sau:

- Tim tat ca cac chudi con c6 2 space lién tiép trong s va x6a di ky tu space dung
trudc trong cédp space do b?mg ham strcpy():

strcpy( p, p + 1 ); /* x6a 1 ky tu noi p chi dén */

- C6 thé con mot ky tu space dau chuoi, kiém tra va lai x6a bang ham strcpy().

- C6 thé con mot ky tu space cudi chudi, kiém tra va don gian dit lai ky tu nay bang
ky tu null két thuc chudi.

Ham stdword() cai dit nhu sau:

- Chuyén cac ky tu dau tir thanh ky tu hoa bang ham toupper() cia ctype.h.

- Dung vong lap chuyén cac ky tu con lai cia tir thanh ky tu thudng bang ham
tolower () Cﬁa ctype.h.

Dé xr Iy tat ca cac tir ciia chudi ta phai tach cac tir nay ra bang ham strtok().

Ham strtok( char *s1, const char *s2 ); tra vé mot con tro chi dén token (chu01
ky tu theo mot quy tic nao do) ké tiép trong chudi chi bai con tro s1, cac ky tu md
ta trong chudi s2 dugc xem nhu 13 cac ky tw ngin cach (delimiter) gitra cic token.
Khi khong cé token nao dugc phat hién, ham tra vé con tré NULL.

Trong qua trinh tach token (tokenized), ham strtok() luu mét con tré ndi chi dén
chudi can tach token. Khi strtok() duoc goi dau tién voi tham sd tha nhat 1a mot
chu01 con tro ndi duoc thiét 1ap chi dén chudi ndy. Trong chudi cac lan goi sau, tham
s6 thu nhat 1a NULL, con trd ndi strtok() s€ tlep tuc tach cac token trong chudi, tir
sau token tach lan dau.

Nhu véy dé tach cac tir cia chudi ta chia 1am hai giai doan goi ham strtok():

printf( "  %s\n", stdWord( strtok( str, d ) ) );
while ( ( p = stdWord( strtok( NULL, d ) ) ) != NULL )
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printf( "  %s\n", p );

hodc dung “vong lap xtr Iy chudi dién hinh” nhu trong bai 116 (trang 203):

char* p = s;

while ( ( p = stdWord( strtok( p, d ) ) ) != NULL ) {

printf( "  %s\n", p );
p = NULL;
}

Bai 119: (trang 35)

#include <stdio.h>
#include <string.h>
#include <ctype.h>

int main() {
char s[255];
char* p = s;
int freq[7] = { © };san
int i, count;

printf( "Nhap chuoi: " );
fgets( s, 255, stdin );
count = 9;
while ( ( p = strtok( p, "., " ) ) != NULL ) {
if ( isalpha( p[e] ) ) {
count++;
freq[strlen( p ) - 1]++;

}

p = NULL;
}
printf( "Co %d tu\n", count );
printf( "Tan so xuat hien cac tu:\n" );
for (1 =0; 1< 7; ++41 )

printf( "%d[%d] ", i + 1, freq[i] );
putchar( '\n' );
return 0;

}

Bai tap nay don gian dung “vong lip xtr ly chudi dién hinh” két hop v&i ham
strtok() (xem bai 118, trang 207) dé tach cac tir trong chudi nhap.

Cac tir trong chudi nhap, néu khong phai s, s& duge dém tir va ¢ém tan s6. Tan s xut
hién cac tir ¢6 cung ) ky tu lIuu trong mang freq[7] (tur dai nhét cua tiéng Viét, tu
“nghiéng”, chi c6 7 ky tur), s6 céc tir ¢o k ky tur s& duoc luu tai phan tir ¢ chisd k - 1.

Bai 120: (trang 36)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char* insertString( char* s, char* s1, size_t k ) {
char* s2 = strdup( s );
if ( k > strlen( s ) ) k = strlen( s );
strcpy( &s2[k], s1 );
strcpy( &s2[k + strlen( s1 )], &s[k] );
return s2;
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}

int main() {
char s[80], s1[80], *t;
unsigned long k;

printf( "Chuoi goc : " );
fgets( s, 80, stdin );
if ( ( t = strrchr( s, '\n" ) ) != NULL ) *t = "\0"';

printf( "Chuoi chen : " );
fgets( s1, 80, stdin );
if ( ( t = strrchr( s1, '\n" ) ) I= NULL ) *t = '\@';

printf( "Vi tri chen: " );

scanf( "%lu", & );

printf( "Chuoi ket qua: %s\n", insertString( s, s1, (size_t) k ) );
return 0;

}
Hinh dudi mo ta cach thuc hién ham insertString():
sl clo|l1]1]|\e
I—l strepy( &s2[k], s1) k + strlen( s1)
21 C| " |s clo| 1|1 l({a|ln|g|\o
AWwWQﬁ)kI TmeMHM4meULmM)
s|C| " |s l1|{aln]|g|\e@

- Trude hét chudi s dugc sao chép vao s2 be‘ing strdup().

- Tai vi trf s2[k] ctia chudi sao chép vao o trén, sao chép chudi s1 vao.

- Tai vi tri s2[k + strlen( s1 )], tic tai ky ty null cia chuSi s1 vura sao chép, ta sao
chép doan sau ctia chudi s (tinh tir k, tirc chudi &s[k]) vao tiép. Ky tu null cia chudi
nay ciing 1a ky tu null két thuc chudi két qua.

Bai 121: (trang 36)

#include <stdio.h>
#include <string.h>

int removeString( char *s, int start, int count ) {
size_t len = strlen( s );

if ( start > len || start < @ || len < start + count )
return 1;

strcpy( &s[start], &s[start + count] );

return 0;

}

int main() {
char s[80], *t;
int start, count;
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printf( "Nhap chuoi: " );
fgets( s, 80, stdin );

if ( ( t = strrchr( s, "\n" ) ) != NULL ) *t = "\@"';
printf( "Nhap vi tri dau: " );

scanf( "%d", &start );

printf( "Nhap so ky tu loai bo: " );

scanf( "%d", &count );

if ( removeString( s, start, count ) ) puts( "Error!" );
else printf( "Chuoi ket qua: %s\n", s );

return 0;
¥
start
s|fli|r]e al|n|d flo| x|\@
I count | ket thac chudi s —)
1strcpy(s+start,s+start+count)
- r--r-Tr-Tr - "1
s|fli|r|e|[f]o|x]|\O fF o x \0)
[RRpp IR e Ep—— =

két thiic chudi s -

Khi x6a mot ky tu hodc mot doan trong chudi ta khong dung cach dich chuyén phan
t& nhu mang ma dung ham strcpy() cla <string.h>, vé thuc chit ham nay cling
dich chuyén ving nhé. Khi sao chép chudi chong 1én doan chudi cin x6a, ky tu null
két thiic ciia chudi sao chép ciing 1a ky tu null két thiic cua chudi két qua.

Bai 122: (trang 36)

#include <stdio.h>
#include <string.h>

long bin2dec( char* s ) {

long d = ©;
while ( *s ) d = (d << 1) | ( *s++ - '0' );
return d;

}

int main() {
char s[255], *t;

printf( "Nhap chuoi nhi phan: " );
fgets( s, 255, stdin );
if ( ( t = strrchr( s, "\n" ) ) != NULL ) *t = "\@"';

printf( "Tri thap phan: %1d\n", bin2dec( s ) );

return 0;
}
Cho chudi nhi phan s, ta c6 tri thap phan twong tmg la:
d = s[0].2""1 + s[1].2"2% + ... + s[n — 2].2 + s[n — 1]

dattk = n - 1
d = PQ) = s[0].2° + [1].2* + ... + sk — 1].2 + s[k]
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Tinh tri ctia da thirc nay bang phuong phap Horner, chi phai thyc hién k = n-1 phép
nhan.

d=P2) = (...((s[0].2 + §[1])-2 + §[2])-2 + ... + s[k — 1]).2 + s[k]
Chuyén thanh vong lap, chi ¥ chuyén ky tu s[i] thanh sb: s[i] - 'e':

d = 9;

for (i =0; s[i]; ++1i )
d=d*2+ (s[i] - '@' );

hoic:

while ( *s )

d=d*2+ ( *s++ - '0' );

~99

bicu dién bang “ngdn ngii” cla cac toan ti bitwise:

while ( *s )
d=(d<<1) | (*s++ - '0' );

Lap trinh vién C c6 thoi quen thao tic véi cic toan tir cap thap. Vao thoi diém C ra
doi, Brian va Dennis 1am viéc véi cac toan tir bitwise nhiéu hon céac toan tir luan ly,
cho nén ho dung 1 ky tu cho toan tir thao tac bit (vi du &) va 2 ky tu cho toan tir ludn
Iy (vi du &8).

Bai tap: Thyc hién tac vu nguoc lai, chuyén ) thap phan thanh nhi phan.

C6 sir dung stack dé dé dang thuc hién bang dé quy dau.

void dec2bin( int n ) {
if (n/ 2==20) printf( "%d", n% 2 );
else {
dec2bin( n / 2 );
printf( "%d", n % 2 );
}
}

hodc khong dé quy, dung mang:

void dec2bin( int n ) {
int bin[255], k = -1;
do {
bin[++k] = n % 2;
} while ( ((n/=2) >0 );
for( ; k >=0; --k )
printf( "%d", bin[k] );

Bai 123: (trang 36)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char* addBinStr( char* a, char* b ) {
size_t alen, blen;
int clen, t, carry;
char *c;
alen = strlen( a );
blen = strlen( b );
clen = ( alen > blen ) ? alen + 1 : blen + 1;
c = ( char* )calloc( clen + 1, sizeof( char ) );
if ( !'c ) return NULL;
carry = 0;
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/* a va b con phan tor */

while ( alen &% blen ) {
t = a[alen-1] - 48 + b[blen -1] - 48 + carry;
carry =t / 2;
c[clen-1] = (t % 2) + 48;
alen--; blen--; clen--;

}

/* a con phan ti */

while ( alen ) {
t = a[alen-1] - 48 + carry;
carry =t / 2;
c[clen-1] = (t % 2) + 48;
alen--; clen--;

} ~,

/* b con phan tl&r */

while ( blen ) {
t = b[blen-1] - 48 + carry;
carry =t / 2;
c[clen-1] = (t % 2) + 48;
blen--; clen--;

}

/* a va b déu hét phan ti, xét carry cudi */

if ( carry ) c[clen-1] = 1 + 48;

else c++;

return c;

}

int main() {

char a[] = "1101010000110001"; /* 54321 */
char b[] = "11000000111001"; /* 12345 */
char* c;

/* a + b = 10000010001101010 66666 */

printf( "%20s\n",
printf( "%20s\n", b );

printf( "%20s\n", "----------------- ")
printf( "%20s\n", c = addBinStr( a, b ) );
free( c );

return 0;

}

Q
~
“e

Hinh bén duéi trinh bay tom tit cac trudng hop can tinh toan. Dé d& hiéu, trong hinh
céc phan tir chira s6 (e hodc 1). Hai chudi a va b chtra 2 s6 nhi phén a, b; chudi c chita
sd nhi phan latong a + b.

Néu ch 1a ky tu s0, s6 twong tmg s& 1 ch - 48 (hodc ch - ‘@') néu d la sd (1 chir
s0), ky tu tuong tmg lad + 48 (hodc d + 'e'). Can ghi nhd diéu nay khi lay mot ky
tu ra tinh toan (chuyén ky tu thanh s6) hogc khi ghi két qua tinh duogc vao chudi két
qua (chuyén sb thanh ky tu).

Qué trinh tinh toan tién hanh tir phai sang trai trong vong lap, ¢6 3 trudng hop phai
giai quyét trong ham addBinstr():
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1 | alf T | all
] v
carry =t/2 | 0 | cfi] =t%2 carry=t/2 | 0 | clil =t%2 1 cfi] = carry
cary [T/ T 0 Jearry oy [T 0 ooy~ 1 Jcerry
t=alil+b[il+carry | 1 | bl t = afil+carry
< <—

- Cé hai chudi a va b con phan tir (hinh trai):

c[i] = ( a[i] + b[i] + carry(cl) ) % 2

carry(méi) = ( a[i] + b[i] + carry(cu) )/ 2

- Chi mdt chudi (a hodc b) con phan tir (hinh giira): gia st 12 a, twong tu véi b
c[i] = ( a[i] + carry(cil) ) % 2

carry(méi) = ( a[i] + carry(cu) ) / 2

- Ca hai chudi a va b déu hét phan tir (hinh phai): néu con carry thi ghi carry ndy
Vao c.

c[i] = carry(con lai, bang 1)

Khi cp phét cho chudi c, ta ding ham calloc(). Muc tiéu 12 khoi tao cho cc phan
tir cua chudi ¢, ddc biét 1a ky tu két thic chudi. Néu cap phat bang ham malloc(),
ban nhd gan phan tir cudi tri ¢ ky tu ' \e' nhu sau:

= ( char* )malloc( clen + 1 );
if ( !'c ) return NULL;
c[clen] = "\@';

Bai 124: (trang 36)

#include <stdio.h>
#include <ctype.h>

void itos( char *s, int n ) {
char *p;
for (p=s; n>0; ++p, n /=10 )

*p=(n%1lo ) + '0';
if (p==s){

*p++ = '0Q";

*p o= '\0';
} else {

*p o= "\0';

for ( --p; p > S; ++S, --p )
{ char t = *p; *p = *s; *s = t; }
}
}

int stoi( const char *s ) {
int d = 0;
while ( *s && l!isdigit( *s ) ) s++;
while ( isdigit( *s ) )
d=d* 10 + *s++ - '0';
return d;

}

int main() {
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int n;
char s[100];

printf( "Nhap so nguyen duong n: " );
scanf( "%d", &n );

itos( s, n);

printf( "itos() -> %s\n", s );

printf( "stoi() -> %d\n", stoi( s ) );
return 0;

}

Ham itos(): chung ta tach cac chit so thap phan tir phai sang trai, chuyén thanh ky
tur rdi luu vao chudi tir trai sang phai, ngugc véi thir ty binh thuong. Do khong ding
mang phu, cau trac dit liéu thich hop (stack) hodc dé quy, nén ching ta s& chon cach
dao nguoc chudi két qua dé co chudi voi thi tu binh thuong.
Ham itos() co hai giai doan:
- Vong lap vdi p, tach chir s6 thap phén (n % 1e) tur trdi sang phai, chuyen thanh ky
tu (+ "o hoac + 48) r0i chuyén vao chudi tai vi tri do p chi dén. Két thiic giai doan
nay can chi ¥ nhap thém ky tu null dé két thic chudi.
- Pio chudi: e nay s chi phan tir dau chu5i va p chi phan tir cudi chudi (khong phai
phan tir null). Trong lac hai con tré nay tién lai gan nhau (++s Va - -p), ta hoan chuyén
ndi dung cua cac phan tir do chiing chi dén véi nhau dé dao nguoc chudi.
Ham stoi(): thyuc hién twong tu bai 122 (trang 211), ding phwong phap Horner dé
dinh tri da thic:

= P(10) = (...((s[0].10 + S[1]).10 + S[2]).10 + ... + s[k — 1]).10 + s[k]
cha y chuyén ky ty cia chudi thanh sb twong tng (*s - 'e'):

while ( isdigit( *s ) )
d=d* 10 + ( *s++ - '0' );

Bai tap: 21° = 32768 va tong céc chirsé ciakét quala3+2+7+6+8=26.
Téng cua céc chir s6 cua sé 2199 13 bao nhiéu?

#include <stdio.h>
#define N 1000
#define MAX 400

int main() {
int i, j, aux, carry = 0, sum = 0;
int num[MAX] = { @ };

num[@] = 1;
for (1=0; 1< N; ++1)
for ((j =0; j<MAX; ++j ) {
aux = 2 * num[j] + carry;
num[j] = aux % 10;
carry = aux / 10;
}
for (1 =0; i< MAX; ++i ) sum += num[i];
printf( "%d\n", sum );
return 0;

}

Bai tap: Giai thractian,n!=nx(n-1) x .. x3x2x1
Vidy, 10! =10x9 x ... x 3 x2 x 1=3628800
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Tong céc chir s6 ctia 101143 +6+2+8+8+0+0=27

Tim tong cac chir s6 cua 1000!

Két qua: 10539

#include <stdio.h>
#define N 1000
#define MAX 3000

int main() {
int i, j, aux, carry = @, sum = 0, size = 1;
int num[MAX] = { @ };

num[@] = 1
for (1= i<=N; ++41) {
for (j =0; j < size; ++j ) {
aux = i * num[j] + carry;
num[j] = aux % 10;
carry = aux / 10;
}
while ( carry ) {
num[size++] = carry % 10;
carry /= 10;
3
}
for (1 =0; i< size; ++i ) sum += num[i];
printf( "%d\n", sum );
return 0;

B
B

}

Bai tap: S factorion 1a cac s6 bang tong cac giai thira ctia cic chir s6 cta chung.
Vi dy, 145 1a mét trong cac s6 factorion, vi 1! +4!+5!=1+24+ 120 = 145

Tinh téng céc s factorion.

Luu y: khong tinh 1! =1 va 2! = 2 vi vé trai khong phai 1a mot tong.

Két qua: 40730

Goi n 14 s6 nguyén c6 d chir s6 thi 1091 < n<9!d, do d6 n co tbi da 7 chir sb. Téng
16n nhat giai thira ctia mot s6 c6 7 chir s6 12 9! * 7=2540160 (7 chit s6), ddy la gisi
han trén cta cac sb can kiém tra.

Véi tig s6 kiém tra, tach cac chir sb ciia chung, roi tinh tong giai thira. So sanh tong
giai thira v6i s6 kiém tra, néu bang nhau thi cong vao tong tich lity.

bé tinh nhanh téng giai thira, ta dung bang "lookup" tra ctru giai thira ciia cac sb c6
1 chir so.

#include <stdio.h>

int main() {
int facts[] = { 1, 1, 2, 6, 24, 120, 720, 50408, 46320, 362880 };
int result = 0;
long i;
for (1 =10; i < 2540160; ++i ) {
int sum = 9;
int number = i;
do sum += facts[number % 10]; while ( number /= 10 );
if ( sum == i ) result += i;
}
printf( "%d\n", result );
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return 0;

}

Bai 125: (trang 37)

#include <stdio.h>
#include <string.h>

char* reverse( char* s ) {

int i;

size_t len = strlen( s );

for (i =0; 1i<len/ 2; ++i ) {
char t = s[i];
s[i] = s[len - i - 1];
s[len - i - 1] = t;

}

return s;

}

void multiply( char* a, char* b ) {
char c[20], d[20];
size_t alen, blen;
int i, j, carry, k, 1, t;
blen = strlen( b ) - 1;
alen = strlen( a ) - 1;

printf( "%20s\n", a );
printf( "%3c\n", '*' );
printf( "%20s\n", b );
UL S (ki ")

/* chuan bi chudi d (cac ky tu déu 1a 'Q') dé luu téng k&t qua */
for (1 =0; 1< 20; ++1 ) d[i] = '@"';

/* 1 dung trong printf dé& can chinh két qua in ra, dich dan sang trdi 1 don vi
vong 13p i tinh mot dong nhan, céng vao téng két qud, in dong nhan ra */
for (1 =20, i=0; b[i]; ++i, --1 ) { /* v6i mdi s6 bi nhan */
/* tao chudi c, luu k&t qud (nguoc) cla moét dong nhan */
for ( carry = j = 0; a[j]; ++j ) { /* nhan cho sé nhan */
t = ( b[blen - i] - 48 ) * ( a[alen - j] - 48 ) + carry;
carry = t / 10;
c[j] =t % 10 + 48;
}
/* kiém tra carry cudi dé déng chudi c, k&t thic mdét dong nhan */
if ( carry ) { c[j] = carry + 48; c[++]j] = "\@'; }
else c[j] ="'\0"';

/* cdng két qua mét dong nhan tir ¢ vao d, bat dau tai vi tri i
tinh tUr trdi sang (vi luu ngugc) d6i vdi dong nhan thi i */

for ( carry = k = 0; c[k]; ++k ) {

t = (dk +1i] - 48 ) + ( c[k] - 48 ) + carry;

carry = t / 10;

dik + i] = ( t % 10 ) + 48;
}
/* k luu vi tri cudi chudi d, dung déng d sau khi cong tat ca cdc dong nhan */
if ( carry ) { d[k + i] = carry + 48; k += 1 + 1; }

217



http://www.codeschool.vn/

© Dugng Thién T& www.codeschool.vn

else k += 1i;
/* in mdt dong nhan, tdc in ¢ dado ngugc, can chinh bang 1 */
printf( "%*s\n", 1, reverse( c ) );

Q.
—

=~
—

1}

‘\e'; /* déng chudi d tai k */
/* in téng k&t qua, tuc in d dao ngugc */
printf( "%20s\n", reverse( d ) );

¥

int main() {
char a[20], b[20], *t;

printf( "So bi nhan: " );

fgets( a, 20, stdin );

if ( ( t = strrchr( @, '\n" ) ) != NULL ) *t = "\0';
printf( "So nhan ")

fgets( b, 20, stdin );

if ( ( t = strrchr( b, "\n' ) ) != NULL ) *t = "\0@';

multiply( a, b );
return 0;

}

Trude khi thyc hién bai nay, hdy doc va hi€u that rd bai 123 (trang 212). Bai tép trén
khong kho, nhung do nhing dac diém riéng khi thao tac véi chudi, ban can thuc hién
chinh x4c va can than. Xem chu thich chi tiét trong bai giai, chu y cac van dé sau:

- Phép nhan trong bai tip duoc thyc hién nhu sau: tung s6 cua s6 bi nhan (chu5i a,
tir phai sang trai) s& nhan voi chudi s6 nhan (chudi b, tir phai sang trai). Két qua luu
trong mot dong nhan, tirc chudi c, fir trdi sang phdi (dé d& cong voi chudi d).

Phep nhén cting ¢6 carry (c6 nho) va khi nhan xong cling can kiém tra carry cudi
cung dé dua tron vao chudi c va tién hanh déng chudi.

- M&i dong nhén c tinh duge s& duge cong vao chudi d (chudi chira tong két qua), tir
trai sang phai, bat dau tai vi tri i v6i dong nhan thir 1.

Phép cong ciing c6 carry va khi cong xong ciing can kiém tra carry cudi cing, chu01
d chua dong ngay (vi con phai cong thém) nhung phai dung k dé ghi nh¢ vi tri cudi
chudi. Khi cong xong tat ca cac dong nhan, s& dung ky tu null dé dong chudi d tai vi
tri k nay.

- Khi tinh xong mot dong nhan ¢ va cong chung vao d. DOng nhan c sé dugc dao
nguoc lai bang ham reverse() va xuét ra. Dé cho két qua xuét nhu that, ding 1 dé
can chinh két qué in ra, 1 giam 1 don vi v&i mdi dong nhan nén két qua cac dong
nhan duoc xuét dich din sang trai.

- Khi da xuét tit ca cac dong nhén, nghia 13 di cong tit ca cac dong nhan vao d va
dong chudi d, tong két qua trong chudi d s& dugce dao nguoc lai bang ham reverse()
va Xuét ra.

Néu khéng can in cac tinh toan trung gian, c6 thé dung giai thuat nhan hai s6 nguyén
dai dé cho két qua nhanh hon:

#include <stdio.h>
#include <string.h>
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#include <stdlib.h>
char* reverse( char* ); /* da viét & trén */

char* multiple( char* a, char* b ) {
int alen = strlen( a ) - 1;
int blen = strlen( b ) - 1;
int n = alen + blen;
int sum = 9;
int k, m;
char* ¢ = ( char* )malloc( n + 1 );

for ( k =n; k >=0; --k ) {

for (m=k; m>= 0; --m)

if ( m <= alen & k - m <= blen )
sum += ( a[m] - 48 ) * ( b[k - m] - 48 );

c[n - k] = ( sum % 10 ) + 48;

sum /= 10;
}
if ( sum ) c[++n] = sum + 48;
c[++n] = '\0';
return reverse( c );

}

int main() {
char a[] = "87654321";
char b[] = "12345678";

printf("%s * %s = %s\n", a, b, multiple( a, b ) );
return 0;

}

Bai 126: (trang 37)

#include <stdio.h>
#include <string.h>

void occur( const char *s, char c ) {
const char* p = s;
while ( ( p = strchr( p, ¢ ) ) != NULL ) {
printf( "%u ", p - s );
p++;

}
putchar( '\n' );
}

int main() {
char s[100], *t, c;

printf( "Nhap chuoi: " );

fgets( s, 100, stdin );

if ( ( t = strrchr( s, "\n" ) ) != NULL ) *t = "\@"';
printf( "Tim ky tu nao? " );

scanf( "%c", &c );

printf( "Vi tri xuat hien: " );

occur( s, ¢ );
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return 0;

}

Bai tap nay ciing dung ° Vong lap xu ly chudi dién hinh” twong tu nhu bai 116 (trang
203). Tuy nhién, vi can tim vi tri xuét hién ctia ky ty nén ham xir Iy chudi dung trong
vong 1ap 1a ham strchr().

Bai 127: (trang 37)

#include <stdio.h>
#include <stdlib.h>

int _isalpha( char ¢ ) {
return (¢ >= 'A' & c <= 'Z' ) || (c>= 'a' & c <= 'z' );
}

size_t _strlen( const char* s ) {
const char* p = s;
while ( *p++ ) { }
return p - s - 1;

}

char* reverseWord( char* s ) {
/* con trdé pl chi cubi chudi géc */
char *pl = s + _strlen( s ) - 1;
/* s1 1a chudi két quad, con tré q chi chudi s1 */
char *s1 = ( char* )calloc( 1, _strlen( s ) + 1 );
char *q = s1;
char *p2, *p3;

p2 = pl; )
/* xtt 1y tUr cubi chudi s 1én dau */
do {

/* sao chép nhitng ky tu khéng phdi alphabet & cudi chudi s sang s1 */
while ( p2 >= s && ! _isalpha( *p2 ) ) { *gq++ = *p2--; }
/* lay tung tu, pl do tim dau tu, p2 gilt dudi tu */
pl = p2;
if (p1l>=s) {
/* dich chuyén pl 1&n dau chudi dé tim dau tur */

while ( p1 > s & _isalpha( *( p1 - 1) ) ) pl--;

/* p3 dung sao chép tuUr tim dugc sang chudi q */

p3 = pl;

while ( p3 <= p2 ) { *g++ = *p3++; }

/* cap nhat lai p2 */

p2 = pl - 1;
}
} while ( p1 >=s );
return si;
}
int main() {
char s[] = " cam khong duoc do rac “;
char* s1 = reverseWord( s );

printf( "Chuoi goc: [%s]\n", s );
printf( "Chuoi dao: [%s]\n", sl );
free( s1 );
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return 0;

}

Céch tién hanh dao tir trong chudi di chi thich chi tiét trong chuong trinh. Hinh dudi
minh hoa hai thao tac xur Iy chinh trong ham reverseWord().
I

s clulp wlofr|1l]|d \o
—
copy Ky tu

‘ *q+ = *p2-- khac alphabet

s1 \e

T
J/Pl t|m tur J/pz
s clul|p wlo|r|1l]|d \o
! copy tir !
p3
r *q++ = *p3++
st wlo|r|1l]|d \o

Ts

- Sao chép nhimg ky tw khong phai alphabet: nhitng ky tu nay do con tré p2 chi dén,
con tré p2 vira duyét cac ky tu nay tu cudi chudi ra trudce, vira sao chép chung sang
chudi két qua, tai vi tri con trd q. Chu ¥ phat biéu sao chép dic trung:

*q++ = *p2--;

- Sao chép mot tur:

Trude hét can xac dinh pham vi mét tu: Iuc bt dau duyét mét tir con tré p2 da chi
cudi tir, con trd p1 xuét phat tir p2 tim nguoc ra trude dén dau tir. Nhu vay pl va p2
xac dinh pham vi mét tur.

Tiép theo 1a sao chép tur: con tro p3 vira duyét cac ky tu nay tir p1 dén p2, vira sao
chép chung sang chudi Kkét qua, tai vi tri con tro g, cling bﬁng phat biéu sao chép dac
trung:

*q++ = *p3++;

Sau do6 con tro p2 cép nhat lai vi tri, chi dén phﬁn tor khong phai alphabet dau tién
trudc tir, hai thao tac trén lai 1ap lai. Can cht y kiém tra bién, bao dam khong vuot
qua ddu mang. Nhéc lai, kiém tra bién (bounds checking) 13 cong viéc quan trong
nhét ctia 1ap trinh vién C khi lam viéc véi mang hoac chubi.

Chudi dich s1 duoc cap phat bang calloc(), muc dich la cac phan tr déu khoi tao
bang e, mic nhién c6 trudc phan tir *\e' & cudi chudi.

V6i sy hd trg ctia cac ham xir Iy chudi trong <string.h>, Cac thao tac xir Iy tién hanh
dé dang hon rat nhidu va chi can mét con tré p duyét nguoc toan chudi goc.

- Sao chép nhing ky tu khong phai alphabet: con tr p vira duyét vira sao chép timg
ky tu nay vao chudi tam t, sau d6 ding ham strcat() ndi chudi tam t vao cudi chudi
két qua s1.
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- Sao chép mot tir: sau khi vugt qua cac ky tu khong phai alphabet, con tro p tiép tuc
di chuyén td&i dau tir ke tiep, dén ky tu khong phai alphabet méi ngay trude tir. Tai
day, dung ham strtok() d€ tach tu ra roi lai dung ham strcat() noi tur tach dugc
vao cudi chuoi két qua s1.

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>

int main() {
char s[] = " con co con an con ca con “H
char *s1 = ( char* )calloc( 1, strlen( s ) + 1 );
char *t = ( char* )calloc( 1, strlen( s ) + 1 );
int i;
char *p = s + strlen(s) - 1; /* con trd p chi cudi chudi goc */

printf( "Chuoi goc: [%s]\n", s );
do {
i=o0;
/* sao chép nhitng ky tu khéng phai alphabet & cuéi chudi s sang t */
while ( p >= s && !isalpha( *(p) ) )
t[i++] = *p--;
t[i] ='\@'; . )
/* dung strcat néi vao cudi chudoi két qua si */
strcat( s1, t );
/* dich chuyén p 1én dau chudi dé tim dau tu */
while ( p >= s && isalpha( *(p) ) ) p--;
if (p>s){
p++;
/* dung strtok tach tir roi dung strcat néi vao cudi chubdi két qua s1 */
if ( ( p = strtok( p, t ) ) != NULL )
strcat( si, p );
p--;
}
} while( p >= s );
printf( "Chuoi dao: [%s]\n", sl );
free( t );
free( sl );
return 0;

Bai 128: (trang 37)

#include <stdio.h>
#include <string.h>

char* maxW( char *s, int *oldMax ) {
char *p = strdup( s );
char *t = NULL;

while ( ( p = strtok( p, " ™ ) ) != NULL ) {
if ( strlen(p) > *oldMax ) *oldMax = strlen( t = p );
p = NULL;

}

return t;
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}

void maxWords( char *s ) {
char *t;
char *p =
int oldMax = 9;
while ( ( t = maxW(p, &oldMax ) ) != NULL ) {
printf( "%s[%d] ", t, oldMax-- );
p = strstr( p, t ) + strlen( t );
}
}

int main() {
char s[255];

printf( "Nhap chuoi: " );
scanf( "%254["\n]s", s );

maxWords( s );
putchar( '\n' );
return 0;

}

Ham maxW( char* s, int *oldMax ) S& tra vé tir dai nhat tim thdy dau tién trong
chudi s. Kich thudc cua tir nay phai 16n hon oldMax truyén cho ham, muc tiéu dé tim
tir dai nhat (cung kich thudc) ké tiép. Dé thuc hién didu ndy, maxw() ding strtok()
dé tach céc tir va so sanh kich thudc véi oldMax, oldMax duoc cap nhat véi tir dai hon
tim thdy. oldMax truyén bang con trd nén thay doi khi maxw() thuc thi xong.

Ham maxwords () sir dung “vong lap xir Iy chudi dién hinh”. Sau khi goi maxw() voi
oldMax bang e dé xudt tir dai nhat tim thay dau tién, tir t, ban chi y dén cach vong
lap xir 1y tiép:

- Giam oldMax di 1 don vi, do maxw() tim cac tir dai hon oldMax nén chi tim duoc cac
tir ¢6 kich thudc bang tir dai nhét tim thiy dau tién.

- Chudi dé tim tiép, tirc chudi truyén cho maxw() bat dau ngay sau tur t. Ta cap nhat
p dé xac dinh chudi nay: dung strstr() tim tir t trong p cti roi di chuyén p dén ngay
sau tir t ndy dé xac dinh chudi tim tiép.

Bai 129: (trang 37)

#include <stdio.h>
#include <string.h>
#include <ctype.h>

int main() {
char s[80], *t;
size t i, j;

printf( "Nhap chuoi (chua it nhat 4 so): " );
fgets( s, 80, stdin );
if ( ( t = strrchr( s, "\n' ) ) != NULL ) *t = "\0';

for (1 =0; s[i]; ++1 )
if ( lisdigit( s[i] ) )
{ strcpy( s + i, s+ 1i+1); i--; }
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if ( strlen( s ) < 4)
{ printf( "Phai co it nhat 4 so\n" ); return 0; }

for (1 =0; 1< 4; ++1 ) {
size_t maxpos = i;
for (j=1; j < strlen( s ) + i - 3; ++j )
if ( s[maxpos] < s[j] ) maxpos = j;
if ( maxpos > i ) strcpy( s + i, s + maxpos );

}

s[4] = "\e@';

printf( "So lon nhat con lai: %s\n", s );
return 0;

}

Chubi nhan vao dugc xtr Iy nhu sau:
s|4|13|2|1|(9|8|7|[6]|]9|5|[7]2]|8]|\0

— tim s I6n nhat | maxpos chi tim
dén day
)

l strcpy( s + i, s + maxpos )

s|9|8[7|6]|9|5|7|2|8]|\0

— j chi tim
dén day
[ )
L, chi tim
l i ) dén day

L chi tim
{ dén day

s| 91917 | 8|\0

- Pau tién loai bo tt ca cac ky tu khong phai s6: kiém tra béng isdigit() cuactype.h
va xo0a béng strcpy() cla string.h. Sau khi x6a phai lui con tré lai vi ky tu phia sau
da chong 1én vi tri x6a nén c6 kha ning bi bo qua khi vong ldp duyét tiép (xem bai
64, trang 129) .

- Kiém tra chiéu dai chudi (chi chira s&) con lai, bao dam chiéu dai phai > 4.

- S6 abed co tri 1on nhatkhi @ > b > ¢ > d. Trén co s& nay, ta tién hanh tuyén
lan luot cac sb (moét ky tu) 16n nhét, 16m tha hai, ... tr ddu chudi dén cudi dé tao
chudi con lai ¢6 trj 16n nhat.

Chu ¥ giéi han cudi cua vong 1ap tim sé 16n nhit. Giéi han nay bao dam sb phan tir
chon duoc it nhit 1a 4 phan tir. Néu khong, sau khi chon mdt phan tir, c¢6 kha ning
khong con dii s6 phan tir & chon nita.

Bai 130: (trang 38)

#include <stdio.h>
#include <string.h>
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#include <stdlib.h>

int PatternSearch( char *sl1, char *s2 ) {
char* pat[1e0] = { 0 };
char* p = strdup( s2 );

int i = 0;

while( ( p = strtok( p, "*" ) ) != NULL ) {
pat[i++] = p;
p = NULL;

}

p = sl;

i=o0;

while ( pat[i] & & ( p = strstr( p, pat[i] ) ) != NULL ) {
p += strlen( pat[i] );

i++;
}
if ( ( s2[@] !'= '*' && strstr( sl1, pat[@] ) !=s1) ||
( s2[strlen( s2 ) - 1] != '"*' &&
strcmp( s1 + strlen( s1 ) - strlen( pat[i - 1] ), pat[i - 1] ) )
)
return 0;
return ( l!pat[i] );
}

int main() {
char* str[] = { "television", "menu", "editions", "education" };
char* pattern[] = { "*e*u*", "e*i*n", "*e*o*" };
int i, j, n =4, m = 3;

printf( "Danh sach cac tu: " );
for (1 =0; i< n; ++i ) printf( "%s ", str[i] );

for (3 =0; 3 <m; ++j ) {

printf( "\nTim [%s]: ", pattern[j] );

for (1 =0; 1< n; ++1 )

if ( PatternSearch( str[i], pattern[j] ) )
printf( "%s ", str[i] );

}
putchar( '\n' );
return 0;

}

Pau tién ta tach cac token trong chudi mau s2, v6i delimiter 1a ky tu '*', dat vao
méng chudi pat. Sau d6 ta ding ham strstr() dé kiém tra xem cac token nay co tim
thy trong chudi can kiém tra s1 khong, chu y cac diéu kién:

- Céc token phai dugc tim thdy ldn Lot theo thir i trong s1: khi tim thay token
pat[i], tdng con trd do tim (p += strlen(pat[i]) dé vuot qua token tim théy o1 méi
tim voi token ké tiép pat[i + 1].

- Cac token phai tim thdy d‘ay dhi trong s1: xac dinh yéu ciu nay bang cach sau khi
ra khoi vong 1dp while kiém tra xem pat[i] c6 bang null hay khong. Cht y mang
chudi pat khéi tao cac phan ttr déu bang null trude khi nhan token.

Chung ta ciing can giai quyét hai truong hop dic biét:
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- Khong ¢ ky tu *** dau chudi s2: vi du [e*i*n] khong so tring “television”. Khi
do, con tr6 tim pat[e] (token déu tién) trong s1 phdi tring véi s1.

- Khéng c6 ky tu **' cudi chudi s2: vi du [e*i*n] khong so trung “editions”. Khi
do, con tr6 tim pat[i - 1] (token cudi, sau khi ra khoi vong while kiém tra) trong
s1 phai triung véi chudi con cudi s1 cé kich thuéc tiwong t.

Bai 131: (trang 38)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>

int isSym( char *s ) {
char* 1 = s;
char* r = s + strlen( s ) - 1;
do {
while ( !isalpha( *1 ) ) l++;
while ( !isalpha( *r ) ) r--;
if ( tolower( *1++ ) != tolower( *r-- ) ) return 0;
} while (1 < r );
return 1;

}

void delChar( char *s, char c ) {
char* p = s;
while ( ( p = strchr( p, c ) ) != NULL )
strcpy( p, P+ 1);
c = isupper( ¢ ) ? tolower( c ) : toupper( c );
p=s;
while ( ( p = strchr( p, ¢ ) ) != NULL )
strepy( p, p +1);
}

int main() {
char s[100], c, *t;

printf( "Nhap chuoi: " );

fgets( s, 100, stdin );

if ( ( t = strrchr( s, "\n" ) ) != NULL ) *t = "\@"';
if ( isSym( s ) ) printf( "Chuoi doi xung\n" );

else printf( "Chuoi khong doi xung\n" );

printf( "Xoa ky tu nao? " );

scanf( "%c", &c );

delChar( s, c );

puts( s );

return 0;

}

Kiém tra chudi doi xtimg khong thé dwa vao chi s6 cac phan tir trong chudi, nhu so
sanh cap s[i] véi s[strlen(s) - i - 1], vitrong chubi con nhitng ky tu khong phai
alphabet, ta cin bo qua khong quan tdm dén cac ky tu nay.

Trong vong lap kiém tra do while:

- Vong lap con while v6i bién dém 1 dung vugt qua cac ky tu khdng phai alphabet
néu co, ké tir dau mang.
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- Vong 1ap con while voi bién dém r ding vuot qua cic ky tu khong phai alphabet
néu cé, ké tir cubi mang.

‘Kh1cahalvonglapconirélchénldﬁt

- Néu 1 < r,nghia la r chi mot ky tw alphabet dau chudi, 1 chi mot ky tu alphabet
cubi chudi, “ddi ximg” véi r (theo nghia khong quan tam dén cac ky tu khong phai
alphabet). Ta so sanh chiing ¢ dang chit thuong. Néu hai ky tu nay gidng nhau, ting
1va giam r dé kiém tra tiép; nguoc lai tra vé False.

- Vong l3p do while chim dut khi 1 > r, qua trinh kiém tra thanh cong, tra vé True.
Dé x6a ky tu chi dinh, ta dung “vong ldp xur 1y chudi dién hinh” hai lan: mot 1an
dung xo6a ky tu chit thuong, mot 1an dung x6a ky tu chit hoa hodc ngugc lai.

Bai tap: Nhap mot chudi ky tu:

- Xudt vi tri va dém cac ky tu 1a nguyén am trong chudi.

- Xut va dém cac chudi con d6i xtng c6 5 ky tu.

Nhap chuoi: nhuthuhuhu A
(2] [5] [7] [9]
Co 4 nguyen am

Huhuh

uhuhu

Co 2 chuoi 5 ky tu doi xung

#include <stdio.h>
#include <string.h>
#define MAX 100

int main() {
char s[MAX];
char si[6] = { © };
char *p =
int i, n, c1 =0, c2 = 0;

printf( "Nhap chuoi: " );
scanf("%99[~\n]s", s);

for ( ;*p; p++ )
if ( strchr( "aeiou", *p ) != NULL && ++cl )
printf("[%u] ", p - s );
printf( "\nCo %d nguyen am\n", cl );
n = strlen( s ) - 4;

for (1 =0; 1< n; ++1 )
if ( s[i] == s[i + 4] & & s[i + 1] == s[i + 3] && ++c2 )
puts( strncpy( s1, s + i, 5 ) );
printf( "Co %d chuoi 5 ky tu doi xung\n", c2 );
return 0;

Bai 132: (trang 38)

#include <stdio.h>
#include <string.h>

int main() {
char a[8@], b[80];
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printf( "Nhap chuoi a: " );

fgets( a, 80, stdin );

printf( "Nhap chuoi b: " );

fgets( b, 80, stdin );

if ( strtok( a, b ) == NULL && strtok( b, a ) == NULL )
printf( "Tao tu cung cac ky tu\n" );

else printf( "Co ky tu khac nhau\n" );

return 0;

}

Nhic lai, tham sd thtr hai cia ham strtok() 14 mdt chudi chira cac ky tu ngan cach
(delimiter) giita cac token ma strtok() can phai tach ra tir chudi 1a tham sb thir nhat.
Nhu vay:

- Néu strtok( a, b ) == NULL, nghia 1a a chi chtra cac ky tu cta b, Vi a chi chtra
toan cac ky tu ngan cach nén khong tach dugc token.

- Tuong ty, néu strtok( b, a ) == NULL, nghia Ia b chi chtra cac ky tu cua a.

Néu ca hai trudong hop trén ciing xay ra, a va b duoc tao ra v6i cung tap ky tu.

Bai 133: (trang 38)

#include <stdio.h>
#include <string.h>
#include <ctype.h>

int convert( char c ) {
if ( lisxdigit( c ) ) return -1;
if ( isdigit( c ) ) return c - '@';
if ( islower( c ) ) return c - 'a' + 10;
return ¢ - 'A' + 10;

}

unsigned long hextoulong( char* s ) {
int i;
unsigned long n = 0;
for (1 =0; s[i]; ++1 ) {

int t = convert( s[i] );
if (t == -1) return t;
n= n*16 + t;

}

return n;

}

int main() {
char s[10], *t;
unsigned long n;

printf( "Nhap chuoi hex: " );
fgets( s, 10, stdin );
if ( ( t = strrchr( s, '\n" ) ) != NULL ) *t = "\0';

if ( ( n = hextoulong( s ) ) == -1 )

printf( "Chuoi chua ky tu khong hop le\n" );
else

printf( "Decimal: %lu\n", n );
return 0;
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B

Phuong phap Horner trinh bay trong phan huéng dan, tong quat nhu sau:

d =P16) = (...((s[@].16 + s[1]).16 + s[2]).16 + ...+ s[n — 2]).16 + s[n — 1]xem
bai 122 (trang 211, nhi phan — thap phan) va 124 (trang 214, chudi s6 — thap phén)
Khi tinh todn, ham convert() s€ anh xa tirng ky tu hex thanh tri thap phan cu the.

Bai 134: (trang 39)

#include <stdio.h>

int convert( char* s, int i ) {
char ¢ = s[i];

if ( ¢ == 'M'" ) return 1000;
if ( ¢ == 'D' ) return 500;
if ( ¢ == 'C"' ) return 100;
if (¢ == "L" ) return 50;
if ( ¢ == 'X"' ) return 10;
if ( ¢ == "'V' ) return 5;

if (¢ =="'1I") return 1;
return 0;

}

int rtoi( char* s ) {

int n, a, i;

a =n = convert( s, 0 );

for (1 =1; s[i]; ++i ) {
int b = convert( s, i );
if (16 * a < b ) return 0;
n += b;
if (b>a)n-=2*%*a;
a = b;

}

return n;

}

int main() {
int n;

printf( "MCMXCIX = " );

if ( ( n = rtoi( "MCMXCIX" ) ) == © ) printf( "So khong hop le\n" );
else printf( "%d\n", n );

printf( "MCMIC = " );

if ( ( n = rtoi( "MCMIC" ) ) == @ ) printf( "So khong hop le\n" );
else printf( "%d\n", n );

return 0;

}

Ham convert() sé& anh xa ky tu s[i] thanh tri thip phan cu thé.

Trén luat tao s6 La ma, voi cap ky tu Lam3 ab

-Néu a > b, tri thap phén ctia ching s& 14 (tri ciia a + tri cia b).

-Néua < b:

Néu1e * a < b, sai lut tao s6 La ma, ham tra vé e (hé théng s6 Lama khong co s6
0). Nguoc lai, tri thap phan ctia ching s€ 1a (tri cta b - tri clia a). Vi tri cua a da dugc
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cong don vao tdng chung trude khi so sanh nén ta ding cong thirc twong dwong sau:
(tri ctia a + tri clia b) - 2 * (tri clia a)

Bai 135: (trang 39)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char* strrepl( char* s, char* pat, char* rep ) {
size_t plen, rlen, d = 0;
char *t, *p, *q = s;
if ( !strcmp( pat, rep ) ) return strdup( s );
plen = strlen( pat );
rlen = strlen( rep );
while ( ( p = strstr( g + d, pat ) ) != NULL ) {
d=p-qg+ rlen;
t = ( char * )calloc( strlen( q ) + rlen - plen + 1, sizeof( char ) );
if ( !t ) return NULL;
strncpy( t, g, p - q );
strncpy( t + ( p - q ), rep, rlen );
strepy( t + ( p - q ) + rlen, p + plen );

free( q );
q=t;
}
return d ? q : s;
}
int main() {
char s[] = "Ta mo thay em o mot noi em xa lam";
char pat[] = "em";
char rep[] = "em yeu";

char* t = strrepl( s, pat, rep );

printf( "Chuoi goc: %s\n", s );

printf( "Thay the '%s' voi '%s'\n", pat, rep );
printf( "Chuoi moi: %s\n", t );

return 0;

}

Chu y chudi thay thé c6 thé:

- chira chudi tim kiém.

- gidng voi chudi tim kiém.

- dai hodc ngin hon chudi tim kiém.

- chudi rong.

Ham strrepl( char* s, char* pat, char* rep ),dﬁngthaythététcéchuéicon
pat trong chudi s bang chudi con rep, hoat dong nhu sau:
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¢ P, do srtstr() tra vé

plen —>
s cla]|t \@
T AN
1) strnepy(q, s, p - S) 3) strepy(q+(p-s)+rlen, p+plen)
i N
q l1|]ifofn \0

p

2) strncpy(q+(p-s), rep, rlen)
]

repfl] 1| 1| o n

rlen

- Tra vé& NULL trong truong hop khong co thay thé nao xay ra: rep gidng pat hoic
khong c6 pat trong s.

- Tim vi tri can thay thé p bang ham strstr().

- Cip phat mot chudi q méi, vira du chira chudi két qua.

- Lan luot sao chép: doan trudc chubi thay thé, chudi thay thé, doan sau chudi thay
thé; tao thanh chudi két qua. Chu y dung ham xtr 1y chudi thich hop va tinh toan
chinh x4c vi tri bit ddu ctia noi s& sao chép chudi dén.

Bai 136: (trang 39)

#include <stdio.h>
#include <string.h>
#include <ctype.h>

int main() {
char s[100];

char delimiter[] = " \t\"'2!.,:;";
char freq[26] = { 0 };
char *p;

int lines, words, ij;

lines = words = 0;

while ( fgets( s, 100, stdin ) != NULL ) {
char *t = strrchr( s, '\n' );
if (t != NULL ) *t = '\@';

lines++;
if ( strcmp( s, "") == @ ) continue;
for (1 =0; s[i]; ++1i )

if ( isalpha( s[i]) ) freq[toupper(s[i]) - 'A']++;
p=s;
while ( ( p = strtok( p, delimiter ) ) != NULL )
{ words++; p = NULL; }
}
printf( "%d hang, %d tu, voi tan so cac ky tu:\n", lines, words );
for (1 =0; 1< 26; ++1 ) {
printf( "%c: %d\t", i + 'A', freq[i] );
if (i>08& (1i+1) %7 ==20) putchar( "\n' );
}
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putchar( '\n' );
return 0;

}

Ta xir Iy moi dong nhap nhu sau:

- Xir 1y so bo: x6a ky tu *\n' do fgets() luu va kiém tra dong rong.

- Pém dong: voi mdi vong ldp, nghia 13 véi mdi 1an fgets () hoat dong thanh cong,
tang bién dém dong lines.

- Dém tan s6 xudt hién céc chir cai: dung mang freq[26] (Cho 26 chir cai tiéng Anh).
Duyet chudi, voi mdi chir cai tang tan s6 ctia no tai phan tir tuong Uing trong mang freq.

- Dém tir: dung “vong lap xtr Iy chudi dién hinh” véi strtok(), tich timg tir va ting
bién dém tir words.

Bai 137: (trang 39)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

void allTrim( char* s ) {

char* p;
while ( ( p = strstr( s, " "™ ) ) != NULL )
strepy( p, p +1);
if (( *s == " ") strcpy( s, s +1);
p=s+ strlen( s ) - 1;
if (*p=="") "% ="\0%;
}

int main() {
char s[30];
char sname[4] = " x.";
char *p, *out;
char name[100][30];
int line, 1i;

line = 0;
while ( fgets( s, 30, stdin ) != NULL ) {
char* t = strrchr( s, '\n' );
if (t != NULL ) *t = "\@';
if ( strcmp( s, "" ) == © ) continue;
allTrim( s );
/* 1lay tir cubi cla chudi, t luu vi tri tr ndy */
p = strrchr( s, " ' );
t=p + 1;
out = strdup( t );
strcat( out, ", " );
/* 1ldy tir dau bang strtok(s), tron tiur */
if ( ( p = strtok( s, " " ) ) != NULL )
strcat( out, p );
/* 13y céc tir sau bang strtok(NULL), chuyén thanh dang viét tat */
while ( ( p = strtok( NULL, " " ) ) I=t ) {
sname[1] = p[@]; /* ky tu x trong chudi sname thanh tén viét tat */
strcat( out, sname );

}

/* luu vao mang chudi name */
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strcpy( name[line++], out );

}
for (i =90; i< line; ++i )
puts( name[i] );

return 0;
¥
So d6 “thao lap” mdt chudi dugec mo ta trong hinh duoi:
strrchr—»t \|—|
rGeorge Frederic *Handel
I_ I—strtok(NULL, ""=p[0] ='F
strtok(s, " ")—
Outstrdup strfat ¢—strcat— x."
\Handel, George F. sname

strcat

Bai 138: (trang 39)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#define MAX 50

int main() {
char s[MAX + 1];
char* lines[100];
int i, n = 0;

while ( fgets( s, MAX, stdin ) != NULL ) {
char* t = strrchr( s, '\n' );
if (t != NULL ) *t = "\@';
if ( strcmp( s, "" ) == 0 ) continue;
lines[n] = ( char* )malloc( MAX + 1 );
snprintf( lines[n], MAX - ( t - s ) + strlen( s ) + 1,

"%*c%ks", MAX - (t - s ), "', s);

n++;

}

for (1 =0; 1< n; ++1 ) {
puts( lines[i] );
free( lines[i] );

}

return 0;

Hén1spr1ntf(char *buf, const char *format, ...); hoatdongtuongllrprlntf(L
nhung né ghi két ‘qua ra mot chudi buf (co ky tu null cuoi chu01) chtr khong xuét ra
thiét bi xuit chuan (stdout). Nhu vay, ham sprintf() cung cap cho ching ta mot
cach “lap rap” chudi theo y mudn. Tham sb thtr nhit cta sprintf() 1a dia chi cua
chudi dich, cac tham sb con lai tuong tu printf().

Tuy nhién, ham nay dugc khuyén cao 1a khong an toan do cac tham s6 c6 thé lam
tran buf. Thay thé bang:

snprintf(char *buf, size_t n, const char *format, ...);
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Vé chudi dinh dang "%*", xem bai 28 (trang 96).

Bai 139: (trang 40)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>

char* pack( char* s ) {
char *s1, *p, *t;
size_t d;
sl = strdup( s );
p=t=s;
d = 9;
do {
while ( *p == *t ) t++;
if (t-p>1){
char buf[5];
itoa( t - p, buf, 10 );
d += snprintf( s1 + d, strlen( buf ) + 2, "%s%c", buf, *p );
} else
d += snprintf( s1 + d, 2, "%c", *p );
p =1t
} while ( *t );
return si;

}

char* unpack( char* s ) {
char *si;
size_t d, 1i;
for (d =1 =0; s[i]; ++i )
if ( isdigit( s[i] ) ) {
int k = ( s[i] - '@"' );
while ( isdigit( s[++i] ) )
k= (k=*10 ) + ( s[i] - '@"' );
d += k;
} else d++;
sl = ( char* )calloc( d + 1, sizeof( char ) );

for (d =1 =0; s[i]; ++i )
if ( isdigit( s[i] ) ) {
int k = ( s[i] - '@"' );
while ( isdigit( s[++i] ) )
k=(k=*10 ) + ( s[i] - '@"' );
memset( sl + d, s[i], k );

d += k;
} else d += snprintf( s1 + d, 1, "%c", s[i] );
return si;
}
int main() {
char s[] = "aaabccccddddeeeeeeeeeeeefghhhhhhiiiiaaaabbbbbbc”;
char* t;

printf( "Chuoi goc: %s\n", s );
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= pack( s );
printf( "Nen : %s [%.1f%%]\n", t, strlen( t ) * 100.0 / strlen( s ) );
printf( "Giai nen : %s\n", t = unpack( t ) );
return 0;

}

Ham snprintf() (bai 138, trang 233) tra vé mot s6 int 1a chiéu dai ciia chudi do ham
tao thanh (khong tinh ky tu null).

Ham void *memset(void *buf, int ch, size_t count); sao chép tri ch (Chuyén
kiéu thanh unsigned char) dén count byte dau tién ctia ving nhé chi boi buf.

Ham itoa(int value, char* buf, int radix); chuyén tri value dudi hé sb radix
thanh chudi buf.

MB&i cip nén na bao gdm phan sé n (n > 1, c6 thé c6 nhiéu ky tu) va ky tu a.

- Nén “run”: (hinh bén tral) hi¢u cuia hai con tro p (ch1 dau “run”) va t (dung trong
vong lap dé do tim cudi “run”) xac dinh chiéu dai ciia “run”, ciing 1a phan s0 trong
cip nén. Ky tu trong cdp nén chinh 1a ndi dung ciia phan tir do p tré dén. Cap nén
duoc ham snprintf() dit vao chudi két qua s1 tai vi tri d (the s1 + d). Tri d 1a két
qua tra vé ctia ham snprintf(), tri d dugc khoi tao bang 0 (dau chudi s1) va s€ duogc
cap nhat lién tuc dé xac dinh chinh xéc noi dat cip nén ké tiép vao.

- Nén “run”: (hinh bén tral) hi¢u ciia hai con tro p (ch1 dau “run”) va t (ding trong
vong lap dé do tim cudi “run”) xac dinh chiéu dai ctia “run”, ciing 1a phan s0 trong
cip nén. Ky tu trong cdp nén chinh 1a ndi dung ciia phan tir do p tré dén. Cap nén
duoc ham snprintf() dit vao chudi két qud s1 tai vi tri d (tuc s1 + d). Tridla két
qua tra vé ctia ham snprintf(), tri d dugc khoi tao bang e (dau chudi s1) va s& dugc
cap nhat lién tuc dé xac dinh chinh xac noi dat cap nén ké tiép vao.

Hinh dudi mo t4 cach nén va gidi nén “run’:

s1| 3 a | \0 s+

s1+d
t

- Giai nén “run”: (hinh bén phai) phan s6 trong cap nén duoc lay ra va chuyén thanh
s6 trude. N duoc dung nhu tham s thir ba ciia ham memset () dé xac dinh sb byte
s& duoc thiét 1ap boi memset(), tirc chidu dai “run”. Ky tu ké tiép dugc dung nhu
tham sb th(r hai ctia ham memset (), la ky tu dugc thiét 1ap cho toan bd “run”. Ham
memset () bat dau hoat dong tir s1 + d. Tri d khoi tao br:ing 0 va s€ dugc cap nhat lién
tuc dé xac dinh chinh xac noi ham memset () bat dau hoat dong.

Vi “run” mot ky tu khong nén, giai thuat don gian nén khong mo ta & day.

Trudc khi giai nén, chudi nén dugc duyét dé xac dinh chiéu dai chudi giai nén, giup
cap phét chinh xac.

Bai 140: (trang 40)

| #include <stdio.h>
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#include <ctype.h>

int IsSISBN( char* ISBN ) {
int i, k, c, sum;

k = 10;
for ( sum = i = @; ISBN[i]; ++i )
if ( isdigit( ISBN[i] ) || toupper( ISBN[i] ) == 'X' ) {
¢ = ( toupper( ISBN[i] ) == 'X' ) ? 10 : ISBN[i] - '@';
sum += ¢ * k;
k--;
}
return ( sum % 11 == 0 );
}

int main() {
char* s = "0-13-362658-X";
if ( ISISBN( s ) ) printf( "ISBN %s hop le\n", s );
else printf( "ISBN %s khong hop le\n", s );
return 0;

}

Xem chudi ISBN nhu mang cac ky tu, cac ky tu tach ra duoc kiém tra bang ham
isdigit() hodc so sanh v&i 'x* dé chéc 1a cac ky tu hop 1¢ ctia ISBN, loai cac ky tu
nbi hyphen. Ky tu s6 dugc chuyén thanh sé (trir cho *e*), ky tu 'x* dwoc chuyén
thanh 1e. Sau d6 thyc hién theo thuat toan da gidi thiéu.

Con mdt thuat toan khac ding kiém tra s6 ISBN: 1dy timg sé ctia ISBN (trir s cudi,
goi 1a check digit) nhan véi s6 thir ty chi vi tri ctia n6 (bat dau tir 1, tinh tir tréi sang
phai, khong tinh ddu ndi -). S6 du ctia phép chia tong cac tich nhan dwoc cho 11 néu
bang check digit thi s6 ISBN duoc kiém tra 1a hop 18. Vi dy:

ISBN e-1 3 1-1 o 3 7 ©-9

Viti 1 2 3 4 5 6 7 8 9 Khongtinh

Tich ©+2+9+4+5+0+21+56+80=097

97 chia cho 11 du 9, bang check digit, vay s6 ISBN trén hop 1¢.

int ISISBN( char* ISBN ) {
int i, k, c, sum, len;
len = strlen( ISBN );
k = 1;
for ((sum =i =0; i < len - 1; ++i )
if ( isdigit( ISBN[i] ) ) {
sum += k * ( ISBN[i] - '@" );

k++;
}
c = ( toupper( ISBN[len - 1] ) == 'X' ) ? 10 : ISBN[len - 1] - '0©';
return ( sum % 11 == c );

Bai 141: (trang 40)

#include <stdio.h>

double population( int year ) {
if ( year == 2000 ) return 8E + 9;
return population( year - 1 ) * (1 + 0.025 );
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}

int main() {
printf( "%.f nguoi\n", population( 2010 ) );
return 0;

}

Chuing ta c6 thé dung cach tlep can nhu sau d€ viét mot ham dé quy:
1. Pinh nghia chinh x4c van d¢ can giai quyét. T6t nhat 13 trinh bay n6 dudi dang
mot biéu thire truy hoi.
2. Xac dinh quy mo (kich thude, size) ciia van dé. Kich thude nay s& duoc truyén
nhu tham s6 dén ham va s& thay d6i (thuong 1a thu nho) sau mdi 1an goi ham.
3. Xac dinh va giai quyét truong hop co sé, nghia 1a truong hop ma van dé co thé
dugc giai quyét khdng dé quy, thuong 1a diéu kién dau (initial condition) cua biéu
thire truy hoi. Pay chinh 1a diém dimg dé quy, néu khong dinh nghia, ham dé quy s&
thuc hién dén khi tran stack.
4. Xac dinh va giai quyét truong hop tong quat, thuong dua vao biéu thirc truy hoi
hoic tinh chat dé quy cua van dé. Giai quyet truong hop téng quat theo cach dé quy
thuong 13 thu nho quy mé van dé dé chuyén dan né vé truong hop co sé.
Vi du cho bai tap trén:
1. Biéu thirc truy hoi:
8.10° y = 2000

Py = 2.5

g y-1 + @ I:)y—l
2. Kich thuéc d¢ quy: nam (year) s& giam cho mdi lan goi dé quy.
3. Truong hop co so: giai quyét dwa vao diéu kién dau Proos = 8.10°
4. Trudng hop tong quat: giai quyét dwa vao biéu thic truy hoi P, = P_1(1 + 2.5%)
Ttr phan tich trén ban d& dang viét duoc ham dé quy giai quyét vin dé.
Ngoai ra, cha y:
- Céch biéu dién sb theo dang thirc khoa hoc: aE t n, twong dwong vdi a.10*"
- Chudi dinh dang "%.f" (c6 dau .) dung in s6 thuc khong c6 phan thap phan.

Bai 142: (trang 41)

#include <stdio.h>

int main() {
char c;

if ( (c
putchar(
return 0;

}

getchar() ) != '\n' ) main();
)s

(@]

Chudi dé quy 1a mot chudi goi ham lién tuc, bién cuc bd cling nhu dia chi tro vé s&
duoce Iuu vao stack trude khi goi ham. Bé quy thong thuong cham do stack overhead.
Phan biét hai loai d¢ quy:

- Dé quy dau:
void hello( int n ) {
hello( n - 1 ); /* goi dé quy */
printf( "%d", n ); /* tac vy trong mét lan dé quy */
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}

Loi goi d¢ quy duge goi trude cdc tac vy trong mot lan dé quy. Khi két thuc dé quy,
bién cuc bd duge diy ra khoi stack theo nguyén tdc LIFO (Last In First Out - vao
sau ra trudce) va duge stir dung nén két qua xuét nguoc vai thir ty ding cac bién cuc

bo.
- Bé quy duoi (tail recursion):

void hello( int n ) {

printf( "%d", n ); /* thyc hién coéng viéc trong moét lan dé quy */
hello( n - 1 ); /* goi dé quy */
)i
Loi goi dé quy dugc thuc hién cuoi cung. Khéng co6 tdc vy nao dugc thuc hién sau
161 goi d¢é quy.
Pé quy dau Dé quy dudi
goi hello( 3 ) goi hello( 3 )
{ — [ | [3] {
goi hello( 2 ) in "3"
— 1 [2[3] goi hello( 2 )
oi hello( 1
At F1F E R
goi hello( © ) {} goi hello( 1 )
in "1
, " T 23] L
) in "2" —T T3] ) goi hello( © ) {}
n"3" T ] }
) )

Ta ding dic diém dé quy dau nay dé thuc hién dé quy v6i ham main(). Két qua la
cac ky tu nhén vao trong mdi lan dé quy s& dugc xuét ra v6i thir tir nguoc lai. Ban
¢6 thé dung chirc ning Call Stack thudng co trong tién ich debug dé theo ddi qua
trinh nay.

Bai 143: (trang 41)

#include <stdio.h>

int A( int n, int m, int *c ) {
( *C )+

if ( 'n ) return m + 1;

if ( !'m ) return A(n -1, 1, c );
return A(n - 1, A(n, m - 1, c ), c );
}
int main() {
int ¢ = 0;

printf( "A( 3, 6 ) = %d\n", A( 3, 6, & ) );
printf( "Goi de quy %d lan\n", c );
return 0;

}

Ham Ackermann la vi du vé ham dé quy khong co ban, cé tri tang cuc nhanh. Vi du
dang thap phén ctia A4, 3) khong trinh bay dugc vi ¢6 s6 chit s6 16n hon s6 nguyén
tir woc lugng cua vil tru.
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Ham Ackermann duoc hién thuc bang cach ding biéu thirc truy hoi sau:

m+1 n==o
A, m) = {A( - 1,1) m=0
A(n—l,A(n,m—l)) n,m> 0

biéu kién dau: A(@, m) = m + 1

Tham s6 ¢ duge dua vao dé dém sb 1an dé quy.

A(3, 6) goi dé quy 172233, ldng sau 511 cép, thuong dung do tdc d6 hoat dong
(benchmark), vi du:

#include <time.h>

/* o0 */

clock_t t1, t2;

tl = clock();

AC 3, 6);

t2 = clock();

printf( "Time taken = %.3f Seconds\n", ( t2 - t1 ) / (double)CLOCKS_PER_SEC );

Cong thirc A(3, n) = 2"3-3 dung dé tinh nhanh A(3, n).
Trong 101 goi dé quy co truyén tham chi€u bang con tro, tham so ¢ ctia ham trén phai
duogc truyén nhu sau: &(*c), nhung di€u nay twong duong véi c.

Bai 144: (trang 41)

#include <stdio.h>
#include <math.h>
#define eps le - 3

double Pi() {
static k = 0;
double E=4.0/ (2 *k+1);
double s = pow( -1, k );
if ( E < eps ) return 0;
k++;
return s * E + Pi();

}

int main() {
printf( "Pi = %.31f\n", Pi( @ ) );
return 0;

}

4
2k +1

Biéu thirc tinh Pi: n = > (1)
k=0
hodc chuyén sang ding dé quy:

thuén loi cho viéc thuc hién béng vong lap

double Pi( int k ) {
double E=4.0/ (2 *k+1);
double s = pow( -1, k );
if ( E < eps ) return 0;
return s * E + Pi( k + 1 );

}

Trong d6 k (kich thudc dé quy) duoc thay doi bé'lng cach truyén nhu tham so cia
nhing 1an goi dé quy.

Do yéu ciu caa bai tap, ham pi() duoc viét khdng tham s6, ta dung bién static dé
luu lai tri cda k trong lan goi trudc.
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Chu y 1a ham chi duoc goi mot lan tir ham main() cia chuong trinh, vi tri static k
khoi dau s€ thay doi, anh huong dén 1an goi sau. Cach thi€t k€ véi bién static trong
ham nhu trén chi dap Gmg yéu cau bai tap, khong nén dung trong thuc teé, vi du thict
ke cac ham trong thu vién riéng.

Bai 145: (trang 41)

#include <stdio.h>

void dec2bin( int x ) {
if ( x >= 2 ) dec2bin( x / 2 );
printf( "%d", x % 2 );

}

void dec2hex( int x ) {

int ¢ = x % 16;

if ( x >= 16 ) dec2hex( x / 16 );

printf( "%c", ¢ > 9 ? c -10 + 'A" : c+ '0"' );
}

int main() {
int x;

printf( "Nhap x: " );
scanf( "%d", & );

printf( "Bin: " );
dec2bin( x );

printf( "\nHex: " );
dec2hex( x );
putchar( '\n' );

return 0;
}
Chuyén ddi hé sd cua so x, vi du tir hé thap phan sang hé¢ thap luc phan, dugc thuc
hién nhu hinh bén: ) o ) x/16 | x%16
Chia lién tuc x cho 16 dén khi thuong s0 bang e, cac s0 du 1934 >
cua phép chia cho 16 dugc lan luot luu vao stack. 77 13 | stack

Khi phép chia cho 16 chdm dut (thwong sb bang e), lan luogt 4 4
day cac so du ra khai stack (theo nguyén tac LIFO - vao sau

ra trude) dé co két qua chuyén doi. ° '/ \’ D2
Cac tridu tir 10 - 15 duogc chuyén thanh tr A - F.
Vong ldp chia x cho 16 duoc chuyén thanh dé quy nhdm st dung stack hoat dong
dugc tao ra trong qué trinh dé quy Iuu céc s6 du cho phép chia hé s6 16. B¢ dir liéu
dua vao stack dung thi tu, ta ding dé quy dau. Trong d6, sé du ciia phép chia cho hé
s6 duoc Iuu vao stack cua dé quy.

Bai tip: Viét ham convert(n, k) dé quy, trong d6 n 1a s6 thap phan can chuyén doi
vak 1a hé s6 (2, 8, 16).

s6 du hex

void convert( unsigned n, unsigned k ) {

if ( n>=k ) convert( n / k, k );

printf( "%c", ( n % k )[ "0123456789ABCDEF" ] );
}
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Nhic lai, trong C, s[3] va 3[s] dugc xem chi la mot dia chi s + 3. Vi vay:

printf( "%c", ( n % k )[ "0123456789ABCDEF" ] );

Chi 1a cach viét tat cua:

char s[] = "0123456789ABCDEF";
printf( "%c", s[n % k] );

Bai 146: (trang 41)

#include <stdio.h>

int coef( int n, int k ) {
if ( k==0 || k ==n) return 1;
return coef( n - 1, k - 1) + coef( n -1, k);

}
void tpascal( int n ) {
int i, j;
for (1 =0; 1i<=n; ++1 ) {
printf( "%*c", (n - i +1 ) *2, " ");
for ((j =0; j<=1; ++j )
printf( "%2d%2c", coef( i, j ), ' "' );
putchar( '\n' );
}

}

int main() {
int n;

printf( "Nhap n (n < 15): " );
scanf( "%d", &n );

tpascal( n );

return 0;

}

D@ dang tinh mot hé sb trong tam giac Pascal bang dé quy dua vao biéu thirc truy

héi: Ccf =ck | +C*1 (giai thuat “chia dé tri”)

Véi diéu kién dau: ¢ =c? =1

Tuy nhién, giai thuat dé quy nay kém hiéu qua. Thuc té, ngudi ta thuong dung giai

thuat quy hoach dong:

int** coefArray( int n ) {
int i, j;
/* cdp phat dong mang B[n + 1][n + 1] */
int** B = ( int** )calloc( ( n + 1 ), sizeof( int* ) );
B[@] = ( int* )calloc( ( n + 1)*( n + 1 ), sizeof( int ) );
for (1 =0; i<n+ 1; ++i )
B[i] = B[@] + 1 * ( k + 1 );
/* quy hoach doéng */
for (1 =0; 1 <=n; ++i )
for (j=0; j<=1; ++j )
if (j==0 || 3j==1) B[il[j] = 1;
else B[i]J[j] = B[i - 1][J - 1] + B[i - 1][]];
return B;
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void tpascal( int n ) {
int i, j;
int** B = coefArray( n );
for (1 =0; 1i<=n; ++1 ) {

printf( "%*c", (n-1i+1)*2, "' );
for ( j =0; j<=1i; ++j )
printf( "%2d%2c", B[i][j], ' ' );

putchar( "\n' );
}
/* gidi phéng vung nhé dugc cap phat */
free( B[O@] );
free( B );
}

Chu y cach trinh bay két qua xuat cua tam giac Pascal, diing %*c.

Bai 147: (trang 42)

#include <stdio.h>

void Swap( int *a, int *b ) {
int t = *a; *a = *b; *b = t;

}

int Max( int* a, int n ) {
int i, maxpos = 0;
for (1 =1; 1< n; ++1 )
if ( a[i] > a[maxpos] ) maxpos = i;
return maxpos;

}

void selectSort( int a[], int n ) {
if ( n < 2 ) return;
Swap( a +n -1, a+ Max( a, n) );
selectSort( a, n - 1 );

}

int main() {
int a[] = { 3, 5, 4,6, 7,1, 2}
int size = sizeof a / sizeof *a;
int i;

printf( "Mang goc : " );

for (1 =0; i < size; ++i )
printf( "%d ", a[i] );

putchar( '\n' );

selectSort( a, size );

printf( "Mang tang: " );

for (i =0; i< size; ++i )
printf( "%d ", a[i] );

putchar( '\n' );

return 0;

}

Phan tich:
1. Sép xép ting mot mang A theo thuét toan sip xép kiéu chon (Selection Sort).
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2. Kich thudc dé quy: sb phan tir ctia mang A.

3. Trudng hop co s: khi mang A ¢6 duy nhat mot phan tir, xem nhu dé sép xép, ding
dé quy.

4. Truong hop tong quat: dia vao cdu truc d& quy ciia mang (mang con cia mot
mang ciing 14 mot mang), thao tac sip xép mang A dugc mo ta dé quy nhu sau:

Sqrt(e, n) = Sort(A, n - 1) + A[n-1]
Sdp xép mang A = Sép xép mang con Phan tir cudi Aln-1]
tr A[@] -> A[n-2] da sap Xep

DAu + biéu thi A[n-1] ndm phia sau mang con.

Thao tac sap xép ting ding phan tir cuéi cia mot mang (con) theo kiéu chon nhu
sau: hoan chuyén phan tir /én nhdt ciia mang (con), dugce tim bang ham Max() véi
phan tir cudi méang (con).

Ham swap(), Vi c6 tham s truyén bang con trd, duoc goi dy dii nhu sau:

Swap( &a[n - 1], &a[Max( a, n )] );

Tuong duong:

Swap ( a+n-1,a+ Max( a, n ) ),

Céch sap xep trén 1a “hoan chuyen phan tl I6n nhdt cua mang con (tir phan tir dau
dén ké cudi) cho phan tur cuoi mang”, c6 tu duy hoi “nguroc” voi thuat toan co ban.
Ly do chung ta mudn gitr chi s6 cua phén tir dau mang con ludn bang e.

Ban van c6 thé 1am theo thuit toan co ban: “hoan chuyen phan t nho nhdt cia mang
con (tir phan tir thtr hai dén cudi) cho phan tir dau mang”, néu nim viing quan hé
gifta con trd va mang:

int Min( int* a, int n ) {
int i, minpos = 0;
for (1 =1; 1< n; ++1 )
if ( a[i] < a[minpos] ) minpos = i;
return minpos;

}

void selectSort( int a[], int n ) {
if ( n < 2 ) return;
Swap( a, a + Min( a, n ) );
a++;
selectSort( a, n - 1 );
}

Ham max() ciing c6 thé viét dé quy, xem bai 151 (trang 248).

Bai 148: (trang 42)

#include <stdio.h>

void Swap( int *a, int *b
int t = *a; *a = *b; *b

}

void bubbleSort( int a[], int n ) {
int i;
if ( n < 2 ) return;
for (1 =0; i<n-1; ++i )
if ( a[i] < a[i + 1] )
Swap( a + i, a+1i+1);
bubbleSort( a, n - 1 );

) A
= t;
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}

int main() {
int a[] ={3, 5: 4; 6: 7; 1; 2}3
int size = sizeof a / sizeof *a;
int i;

printf( "Mang goc : " );

for (1 =0; 1< size; ++i )
printf( "%d ", a[i] );

putchar( '\n' );

bubbleSort( a, size );

printf( "Mang giam: " );

for (i =0; i< size; ++i )
printf( "%d ", a[i] );

putchar( '\n' );

return 0;

}

Phan tich:

1. Sép xép ting mot mang A theo thuét toan sap xép kiéu ndi bot (bubble sort).

2. Kich thuée dé quy: sé phan tir caa mang A.

3. Trudng hop co sé: khi mang A c¢6 duy nhat mot phan tir, xem nhu dé sap xép, ding
dé quy.

4. Trudng hop tong quét: dwa vao ciu trac dé quy cia mang, thao tic sip xép mang
A dugc mo ta d€ quy nhu sau:

Sort(A, n) = Sort(A, n - 1) + . A[n-1]
Sap xép mang A = Séap xép mang con Phén tir cu6i A[n-1]
tur A[@] -> A[n-2] da sap xép

Thao tac sip xep giam ding phan tir cudi ciia mot mang (con) theo kiéu noi bot nhur
sau: so sanh dé hoan chuyén timg cip phan tir ké tiép nhau ké tir ddu mang (con) dén
cubi mang (con); qua trinh ndy 1am phan tir nhé nhat ciia mang (con) “ndi bot” thanh
phan tir cudi mang (con).

Bai 149: (trang 42)

#include <stdio.h>

int isAsc( int* a, int n ) {
if ((n< 2 ) return 1;
if ( a[n - 1] < a[n - 2] ) return 0;
return isAsc( a, n - 1 );

}

int BSearch( int* a, int x, int left, int right ) {
if ( left > right ) return -1;

else {
int m = ( left + right ) / 2;
if ( a[m] == x ) return m;
else
if ( a[m] > x ) return BSearch( a, x, left, m - 1 );
else return BSearch( a, x, m + 1, right );
}
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}

int main() {
int a[] ={ 2, 3, 4, 5,6, 7};
int size = sizeof a / sizeof *a;
int i, x;

for (1 =0; 1< size; ++i )
printf( "%d ", a[i] );

if ( isAsc( a, size ) ) {
printf( "\nNhap x: " );
scanf( "%d", & );
int pos = BSearch( a, x, 0, size - 1 );

if ( pos != -1)
printf( "a[%d]\n", pos );
else

printf( "Khong tim thay\n" );

else printf( "Mang chua duoc sap xep\n" );
return 0;

}

Giai thuat tim ki€m nhi phan (Binary Search):
al 2 3 57 |11 ]13[17119]123|29 (31| 37| 41

chon mang T SO 3,91“;‘
con tréi vi x < X Vol

al 2|1 3|57 (11]13

so sanh

d chon mang
X Vvai 5

con phai vi x >

7 111113

S0 sanh tim dugc
xvGi1l & xvix=11
a) buoc thuc hién trén mang sap xép tang a: phan tir diu co chi sb left, phan tir cubi

c6 chi s right.

Néu left > right, dimg tim kiém, tra vé -1 (khong vi tri nao trong mang). Day 1a
diém dung dé quy.

b) Phan tir gitra mang a [m] dugc so sanh vai trl x can tim.

c) Néu x < a[m] ta tlm kiém nhi phdn x trong mang con bén trai: phan tir ¢au c6 chi
sO left, phan tir cudi ¢6 chisdém - 1.

Néu x > a[m] ta tim kiém nhi phdn x trong mang con bén phai: phan tir diu c6 chi
som + 1, ph?m ttr cudi ¢ chi sd right.

Hai phat biéu trén mang tinh dé quy.

Néu x = a[m] ta dd tim dugc x, tra vé chi s6 cua x. Dung tim kiém. bayla diém dung
dé quy.

Vi du: tim x trong mang sap xép ting sau.

Phén tich:

1. Tim kiém BSearch mdt phn tir trong mot mang a sip xép tang.
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2. Kich thudc dé quy: sé phin tir ciia mang a, bién trai left, bién phai right. m 1a chi
sé ctia phan tir gitta mang:

= ( left + right ) / 2;
3 Truong hop co sé:
- Néu left > right, trd vé -1.
-Néu x = a[m], d3 tim duoc x, tra vé chi sd cta x.
4. Trudng hop tong quat:
-Néux < a[m], tim kiém Bsearch mang con bén trai, bién trai left, bi€n phaim - 1.
-Néu x > a[m], tim kiém BSearch mang con bén trai, bién trai m + 1, bién phai right.
Cai ddt cho ham BSearch() trén ding nhiéu if ... else dé tudng minh, c6 thé viét
gon hon:

int BSearch( int* a, int x, int left, int right ) {
int m = ( left + right ) / 2;
if ( left > right ) return -1;
if ( a[m] == x ) return m;
return ( a[m] > x ) ? BSearch( a, x, left, m - 1)
: BSearch( a, x, m + 1, right );
}

Ham isAsc() thiét ké dwa trén phan tich sau:

1. Kiém tra mdt mang co6 phai 1a mang sap xép ting hay khong.

2. Kich thuée dé quy: sé phan tir cia méang.

3. Truong hop co sé:

- Mang chi c6 1 phan tur (so phan tr < 2), xem nhu mang tang, tra V& TRUE.
- Phat hién hai phan ttr ké tiép nhau khong dang thir ty ting, tra vé FALSE.
4. Trudng hop tong quat mo ta dé€ quy nhu sau

1sAsc(a, n) = 1sAsc(a, n-1) + . a[n—;]
Kiém tra mang a = Kiém tra mang con Phan tir cuoi a[n-1]
traf[e] -> a[n-2] dungthutu(lonh(m a[n- 21)

Bai tip: Mot chi s6 cua mang A goi 1a "magic" néu Ali] = i. Cho mang sap xep tang
chura cac s6 phén biét. Kiém tra xem mang c6 chi s6 "magic" hay khong.

Duyét cac phan tir cua  mang va kiém tra tung phan tir 1a cach don gian nhat.

Tuy nhién, do mang sap X€p tang va cdc phan tir phéan biét nén ta nhan xét:

- n€u afi] > i ta chi can tim tur dau mang den i-1.

-néu a[i] <ita chi can tim tir i + 1 dén cudi mang.

Vi vdy ta xdy dung thuit toan tim kiém su dung dé quy giéng tim kiém nhj phén.

#include <stdio.h>

int Magic( int a[], int start, int end ) {
if ( end < start ) return -1;
int mid = ( start + end ) / 2;
if ( a[mid] == mid ) return mid;
return a[mid] > mid ? Magic( a, start, mid - 1 ) : Magic ( a, mid + 1, end );

}

int main() {
int a[] ={ -6, -5, -1, 1, 2, 3, 5, 7, 9, 10, 12 };
int size = sizeof (a ) / sizeof ( *a );
int pos = Magic( a, 0, size -1 );
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if ( pos != -1 ) printf( "[%d]\n", a [pos] );
else puts( "Not found!" );
return 0;}

Bai 150: (trang 42)

#include <stdio.h>

int 0ddSum( int* a, int n ) {
if ( n< 1) return 0;
return ( a[n - 1] %2 ) ? a[n - 1] + 0ddSum( a, n - 1)
: 0ddSum( a, n - 1 );
}

int main() {
int a[]l ={ 2, 3, 4, 5,6, 7 };
int size = sizeof a / sizeof *a;
int i;

for (1 =0; 1< size; ++1i )

printf( "%d ", a[i] );
printf( "\nTong cac phan tu le: %d\n", OddSum( a, size ) );
return 0;

}

Phan tich:

1. Tinh téng cac phan tur 6 tri 1€ trong mot mang.

2. Kich thuéc dé quy: s6 phan tir cia méang.

3. Truong hop co so: Mang ¢ e phan tir (s6 phan tir < 1), tong céc tri 1¢ bang e.
4. Trudng hop tong quat:

- Phén tir cudi mang co tri 1é:

0ddSum(a, n) = a[n-1] + 0ddSum(a, n-1)
Tong tri 1é mang a = Tri cua a[n-1] Toéng tri 1é ciia mang con
via[n-1] 1¢é con lai (tir a[@]->a[n-2])
- Phén tir cudi mang c6 tri chin:
OoddSum(a, n) = 0 + 0ddSum(a, n-1)
Tong tri 1é mang a = Khoéng tinh a[n-1] Téng tri 1é ciia méang con
Vi a[n-1] chan con lai (tir a[e]->a[n-2])

Cac bai tap d¢ quy trén mang thuong xet tir phan tir cudi nguoc 1én dé bao dam a[e]
lubn 1 phan tir dau mang con, thuan tién va ty nhién. Tuy vay ta van c6 thé xét cac
phan tir theo thtr tu ké tir dau mang vé sau néu nim Vviing thao tac con tro trén mang.
Bai tip: Dung giai thuat dé quy, in cac phan tir 1é trong mang, theo thur ty tir dau
mang trd vé saul.

void PrintOdd( int* a, int n ) {
if ( n < 1) return;
if (a[@] % 2 ) {
printf( "%d ", a[e] );
PrintOdd( a + 1, n - 1 );
}
else PrintOdd( a + 1, n - 1 );

}

Giai phap khac, dung dé quy dau:
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void PrintOdd( int* a, int n ) {
if (n< 1) return;
if (a[n-1]1% 2 ) {
PrintOdd( a, n - 1 );
printf( "%d ", a[n - 1] );
}
else PrintOdd( a, n - 1 );
}

Bai 151: (trang 43)

#include <stdio.h>

int Max( int* a, int n ) {

if ( n< 2 ) return 0;

return ( a[n - 1] > a[Max( a, n -1 )] ) ?n-1: Max( a, n-1);
}

int main() {
int a[] ={ -2, 3, -4, -5, 6, -8 };
int i;
int size = sizeof a / sizeof *a;

for (1 =0; 1< size; ++1i )
printf( "%d ", a[i] );

i = Max( a, size );
printf( "\nMax = a[%d] = %d\n", i, a[i] );
return 0;

}

Phén tich:

1. Tra vé chi s6 ctia phan tir ¢6 tri 16n nhat trong mang khong rong.

2. Kich thuéc dé quy: sé phan tir ciia méang.

3. Trudng hop co so: Mang c6 1 phan tir a[e] (s6 phan tir < 2), phan tir ndy c6 tri 16n
nhét, tra vé chi sb e.

4. Trudng hop tong quat: phat biéu dé quy

Tri Iém nhat ciia mang a(tira[e] — a[n- 1]) Max(a, n), la sb 16n hon trong phép so
sanh gitra phan tir cudi a[n-1] VA tri [6n nhat cia mang con con lai (tir a[e] — a[n-
2]) thc tri a[Max(a, n - 1)]. Phép so sanh ndy tra vé chi s6 cua tri I6n nhat tuong
ung.

Bai 152: (trang 43)

#include <stdio.h>

int isSym( int* a, int left, int right ) {
if ( left > right ) return 1;
if ( a[left] !'= a[right] ) return ©;
return isSym( a, left + 1, right - 1 );
}

int main() {
int a[] = { 7) '2: 3) 4: 3) '2: 7 };
int i;
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int size = sizeof a / sizeof *a;

for (i =0; i< size; ++i )
printf( "%d ", a[i] );

if ( isSym( a, @, size - 1 ) ) printf( "\nMang doi xung\n" );
else printf( "\nMang khong doi xung\n");
return 0;

}

Phan tich:

1. Kiém tra tinh ddi x@mg cia mot mang véi left 1a bién trai, right 1a bién phai.

2. Kich thuée dé quy: sé phan tir cia méang.

3. Trudng hop co sé:

- Phat hién hai phﬁn tir nam tai cac vi tri ddi xung left va right khong cung tri, tra
V& FALSE.

- left > right, mang da kiém tra thanh cong, tra v& TRUE.

4. Trudng hop tong quat:

Két qua kiém tra tinh doi xing ciia mang a (tir left — right) 1a két qua kiém tra
a[left] = a[right] thanh cong va kiém tra tinh doi ximg ciia mang con con lai (tir
left+l — right-1).

Ta cling co thé thiét ké ham issym() mot cach “quen thudc”, nghia 1a so sdnh phén
tr ddu v6i phan tir cudi, nhan tham s6 13 mang va s6 phan tir ciia mang, ... nhu sau:
int isSym( int* a, int n );

a la mang can kiém tra, n 1a kich thudc ctia mang.

int isSym( int* a, int n ) {
if ( n< 2 ) return 1;
if ( a[@] != a[n - 1] ) return 0;
return isSym( a + 1, n - 2 );

}

Mai lan dé quy ta giam n (kich thudc dé quy) di 2 don vi do dé kiém tra xong 2 phan
tr cla mang.

Bai 153: (trang 43)

#include <stdio.h>

float NegAvg( int* a, int n ) {
static int count = ©;
static float sum = ©;
if (n< 1) return ( !count )? @ : sum / count;
if (a[n - 1] <0 ) {
sum += a[n - 1];
count++;
}
return NegAvg( a, n - 1 );
}

int main() {
int a[] = { -2, 3, -4, -5, 6, -8 };
int i;
int size = sizeof a / sizeof *a;
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for (1 =90; i< size; ++i )
printf( "%d ", a[i] );

printf( "\nTrung binh cong cac phan tu am: %g\n", NegAvg( a, size ) );
return 0;

}

C6 hai tri thay d6i lién tuc ma ham NegAvg() phai truyén tir khi bt dau dén két thuc
dé quy la:

sum: tong cac so nguyén am cd trong mang.

count: s6 cac s6 nguyén 4m co trong mang.

Khi két thac dé quy (truong hop co s6, n < 1), hai tri nay s& dung tinh tong trung
binh cong cac sb nguyén am.

Do yéu cau ctia bai tap, hai trj ludn thay dbi ndy khéng dicoc truyén nhw tham sé gila
cac lan goi d¢ quy. Vi vay ta khai bao chung nhu la bién static dé nhing thay d6i
dugc truyén cho cac 1an goi sau.

Tuy nhién, do tinh chét cua bién statlc ham NegAvg() chi ding véi lan goi dau tién
tir ham main(). Cach viét dé quy sau 6n hon:

float NegAvg( int* a, int n, int count, float sum ) {
if (n< 1) return ( !count )? @ : sum / count;
if (a[n - 1] <0 ) {
sum += a[n - 1];
count++;
}
return NegAvg( a, n - 1, count, sum );
}
/* goi ham */
printf( "\nTrung binh cong cac phan tu am: %g\n", NegAvg( a, size, @0, 0 ) );

Bai 154: (trang 43)

#include <stdio.h>
#include <ctype.h>

long fact( int n ) {
if ( n==0 ) return 1;
return ( n * fact( n -1) );
}

int strtoint( char *s ) {
int n = 0;
while ( isspace( *s ) ) s++;
if ( l!isdigit( *s ) ) return -1;
while ( isdigit( *s ) ) n=n * 10 + *s++ - '0';
return *s ? -1 : n;

}

int main( int argc, char *argv[] ) {
int i, rv = 0;

for (1 =1; 1 < argc; ++i ) {

int n = strtoint( argv[i] );
if ( n == -1 & & ++rv ) printf( "%s: so khong hop le\n", argv[i] );
else printf( "%d! = %1d\n", n, fact( n ) );
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}

return rv;

}

Tham s6 dong 1énh 1a cac chudi nén trude khi tinh giai thira can phai chuyén sang
s0. Ham strtoint() dam nhan viéc nay bang cach dung cic ham trong ctype.h,
chuyén chudi tham s6 dong 1énh thanh mét s6 nguyén dirong. Ham strtoint() tra
vé -1 néu phat hién ky tu khong hop 18. Ma 15i ctia ham main(), rv, tra vé s6 tham
s6 dong 1énh nhap khong hop 1é.

Ham fact() dung giai thuat dé quy dé tinh giai thira, duoc viét d& dang dua trén biéu
thirc truy hoi:

E 1 n=0
"InE_; n>0

Chl y ham fact() khong tinh dugc giai thira s6 10n, chi tinh khoang dén 32!

Bai 155: (trang 43)

#include <stdio.h>
#include <math.h>

int Fi( int n ) {
return (n <3 ) ?1 :Fi(n-1)+Fi(n-2);
}

int main() {
double a, b;
int n;

do {
printf( "Nhap n (0 < n < 40): " );
scanf( "%d", &n );

} while( n <=9 || n >= 40 );

printf( "De quy : Fi(%d) = %d\n", n, Fi( n ) );
= (1+sqrt(5) )/ 2;
b=1- a;

printf( "Cong thuc dong: Fi(%d) = %.f\n", n,
( pow( a, n ) + pow( b, n) )/ sqrt( 5) );
return 0;

}

Ham dé quy Fi() dugc viét dé dang dua trén biéu thuc truy hoi:

1 =12
Fo =
{Fn_1 +Fh-o n>2

Tuy nhién, do dé quy nhi phan nén sé 1an goi dé quy rat 16n, chi ding tinh sb
Fibonacci v6i n nh6. Thuong thay thé bang thuat toan quy hoach dong.
Tham khao thém: biéu thire dang déng cua s6 Fibonacci dugc tinh nhur sau:
Biéu thirc truy hdi cua sé Fibonacci:

b =0

=1

Fo—Fq1—Fho =0 n>1
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bat F, =r?, tr R, -F,; —F,» =0 ta c6 phuong trinh dac trung:

r?—r-1=0

5 . .2 . -2 ;o oan
nén c6 lo1 giai tong quat cho biéu thirc d¢€ quy:

C6 2 nghiém dic trung: =%

2
F_ [1+\/§Jn (1—\@}“
n=C 2 +Co 2

Xéc dinh tri cia cac hang so dua vao céc diéu kién dau:

F0=C-‘+C2 Cl=—

F_[HJEJ [1_£]: ¥5
1=C1 +Cy ¢ 1

2 2 =

[(1++5) /2" =[(1=+/5) /2"
J5

w=1-0¢, ta c6 biéu thirc dang déng cua sé Fibonacci:

Suyra: F, =

1+\/€
2

bat: o=

Foo v
J5
Bai tap: Sb Fibonacci thir 12, s6 144, 13 s6 Fibonacci dau tién cd 3 chir sb.
S6 Fibonacci dau tién c6 1000 chir s 1a sb thir bao nhiéu?
Két qua: 4782

Sé Fibonacci thir n 1a [“’T:] ky higu [ nghia 1 lam tron 1én (ceiling). Dé s Fibonacci
thir n 6 d = 1000 chit s6: “’T" > 1091 & " > /5.104°1

logs

Lay log10 hai vé: nlogq0> +d—1<:>n>%
Dung ham ceiling dé 1iy sb nguyen gan nhat:
log > td-1
- log ¢

#include <stdio.h>
#include <math.h>

int main() {
int d = 1000;
double phi = (1 +sqrt( 5 ) ) / 2;
double term = ceil( ( logl@( 5 ) / 2 +d - 1) / logle( phi ) );
printf( "%d\n", ( int ) term );
return 0;

}

Bai 156: (trang 43)

#include <stdio.h>

double F( int n ) {
if ( n == 103 ) return 103;
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returnn + 1 / F(n+ 2);

}

int main() {
printf( "F = %g", F( 1) );
putchar( '\n' );
return 0;

}

Xét phan so lién tuc:

10—
103
D¢ dang nhan thay cong thitc truy hoi ctiia phén so lién tuc trén:
F, :n+i,ne[1,101],n 18
n+2

biéu klén dau: F1 03= 103
Day 1a bai toan dé quy kiéu chan trén: bit dau véi kich thude dé quy n = 1, sau mdi
lan goi d€ quy, n tang thém 2 don vi. Bén khi n = 10°3, bai toan tinh dugc ma khong
can d€ quy nho dieu kién dau.

Bai 157: (trang 44)

#include <stdio.h>
#include <stdlib.h>

int detMatrix( int* a, int n ) {

int j, k, 1, sign = 1, sum = ©;

if ( n==1) return ( a[@] );

for ((J =0 ; j<n; ++j, sign = -sign ) {
/* tinh A;j (chira trong mang al) dé truyén trong 1oi goi dé quy */
int* a1 = ( int * )calloc( (n-1) * (n-1), sizeof( *al ) );
for (1 =0, k=n; k<n*n; ++k )

if (k% n =7 ) ail[l++] = a[k];

/* dung cbéng thitc truy hoi dé tinh detA */
sum += sign * a[j] * detMatrix( a1, n - 1 );
free( a1l );

}

return sum;

}

int main( ) {
int *a, n, i, j;

printf( "Nhap bac ma tran: " );
scanf( "%d", &n );

a = ( int* )calloc( n * n, sizeof( *a ) );

srand( time( NULL ) );

for (1 =0; i< n; ++i, putchar( '\n' ) )
for ((j =0; j<n; ++j )
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printf( "%5d", a[i * n + j] = rand() % 21 - 10 );
printf( "det(A) = %d\n", detMatrix( a, n ) );
free( a );
return 0;

}

Bai tap di duoc cung cip cong thirc truy hoi nén thuan loi cho viée ap dung giai
thuat dé quy:
81 1 n=71

n
det)= D (=) aydetay) n>1

=1
Tuy nhién van dé & dy 1a viéc thé hién cac ma tran A VA A5 Ta gip hang loat van
dé: cap phat dong va giai phong mang 2 chiéu (xem bai 99, trang 178), x6a dong x6a
cot dé tao ma tran moi (xem bai 94, trang 171), ...
Dé don gian, dung mang mot chiéu a (n x n) dé chira ma tran A va mang mot chiéu
a1 ((n - 1) x (n - 1)) dé chira ma tran A;;. Khi 6, trong c6ng thirc truy hdi:
a11 chinh la a[e] ciia ma tran a.
a1 chinh la a[§] cua ma tran a.
Xem hinh duéi dé hiéu cach tao ma tran Ay tir ma tran A.

cot ma trén Aqjtach tur A
11218 allf4]16(7]8
41856 —n——n—>

789a‘|23||456789

ma tran A trong mang 2 k bat dau T J j

chiéu va méng1 chiéu taialn]
Trong mang mot chiéu a chira ma trén A, ta duyét cac phan tir vi k bét dau tir n (do
da xo6a dong dau) sao chép nhiing phan tir ¢6 chi sOkvik % n 1= j vao mang a1
chtra ma tran. Bién 1 ding 1am bién dém chi s6 cho méang a1.

for (1 =0, k=n; k<n*n; ++k )
if (k% n =73 ) a1[l++] = a[k];

Cong thirc k % n != j nghia la “k gidi han trong doan [e, n) va khac j”.

Dén day ta c6 thé viét ham dé quy:

- Trudng hop co ban: ma tran chi c6 mot phan tir (a11), tra vé phan tir ndy, chinh 1a
a[e] cua a.

- Truong hop tdng quat: dung cong thic truy hoi:

det@) = (-1)"aydetey)
=1

Trong vong lap theo j, can x4c dinh:
e Diu cua biéu thirc: thay cho cong thirc phiic tap: (—1)™ ding bién sign, s&
d6i ddu sau mdi vong 1ap, khoi tao ddu dwong (do (—1)™ bang 1 v6i j ban
dau bang 1) .
e a;jchinhlaa[j] clia ma trin a.
e Ay cho 161 goi dé quy det(As;): tinh nhu hudng dan trén.
e Loi goi d¢ quy voi Aqj.
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Bai 158: (trang 44)

#include <stdio.h>
int gcd( int, int ); /* khai bao forward */

int gcdr( int m, int n ) {
if ( Im ) return n;
if ( I'n ) return m;
return gcd( n, m % n );

}

int gcd( int m, int n ) {
if ( !m & !n ) return -1;
if(m<o)ms= -m;
if (n<®)n=-n;
return ( gedr( m, n ) );

}

int main() {
int m, n, g;

printf( "Nhap hai so: " );
scanf( "%d%d", &m, &n );

printf( "GCD( %d, %d ) ", m, n );
if ((g=gcd(mn))==-1)

printf( ": khong xac dinh\n" );
else printf( "= %d\n", g );
return 0;

}

USCLN (gcd - greatest common divisor) dugc tinh bang thuat toan Euclid, dung
cong thuc truy hoi:
gcdOb)=
{gcdéb):gcdbMODaa)
Ham d¢ quy gedr() dugc xay dung dua trén cong thic nay.
Véi truong hop tham sd truyén vao 1a sb 4m, dung luat sau:
gcdgb)=gcdfab)
Ham khong d¢€ quy ged() duge xem nhu mot ham boc (wrapper) ham gedr () dé loc
truong hop tham s6 truyén vao 1a s6 am, trude khi chuyén né cho ham gedr ().
Néu ta dung cong thirc truy hdi sau:
gcdOb)=
{gcdeb):gcdba—m
Tria - bco thé < e, nghia 1a phai giai quyét bang luat: gcdéb)=gcdfab)
Khi d6 ta c6 thé tao hai ham gedr() va gcd() nhu 1a mot cip dé quy twong hd, phdi
hop goi 13n nhau dé giai quyét van dé.
Xem thém mot vi du vé dé quy twong hd trong bai 161 (trang 258).
Khai bao forward gitip trinh bién dich “hinh dung” dugc tri tra vé va danh sach tham
sO ctia ham mic du trinh bién dich chua thiy dinh nghia caa ham.

Bai 159: (trang 45)
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#include <stdio.h>
#include <string.h>
#include <ctype.h>

void shrink( char* buffer ) {
char *p, *n;
for ( n = p = buffer; *p; ++p )
if ( isalpha( *p ) )
*n++ = tolower( *p );
*n = '\@';
}

int ispal( char* first, char* last ) {
if ( first >= last ) return 1;
if ( *first != *last ) return 0;
return ispal( first + 1, last - 1 );
}

int main() {
char buffer [1000];
while ( fgets( buffer, sizeof( buffer ), stdin ) != NULL ) {
shrink( buffer );
size_t len = strlen( buffer );
if ( len == 0 )
printf( "-> Khong nhan duoc chuoi\n" );
else
if ( ispal( buffer, &buffer[len - 1] ) )
printf( "-> Palindrome\n" );
else printf( "-> Khong phai palindrome\n" );
}

return 0;

}

Dé tranh nhing rac roi khi kiém tra tinh doi xing cua chudi nhu: cac ky tu khoang
tring, ky tu khong phai alphabet, ky tu chir hoa, ... ta dung ham shrink() dé “chuin
héa” chudi trudc. Ham nay sé loai bo cac ky tu khac alphabet (dung k¥ thuat x6a
mang trinh bay trong bai 64, trang 129), cac ky tu con lai déu chuyén thanh chir
thuong. Két qua luu trong mang buffer.

Sau d6 viéc kiém tra tinh dbi xing (ham ispal()) thuc hién binh thuong nhu kiém
tra tinh d6i xung ciia mot mang ky tu bang dé quy, xem bai 152 (trang 248).

Bai tap: Mot s0 1a palindrome doc hai chiéu déu giong nhau. S palindrome 16n nhat
tao tir tich cua 2 sb ¢6 2-chit s6 1 9009 = 91 x 99. Tim sb palindrome 16n nhét tao
tir tich 2 s6 c6 3-chit so.

Do tich 2 s6 c6 3-chit s6 1a mot s6 c6 tdi da 6 chir s6 (999 x 999 = 998001), tao nira
trai ctia s6 1 (a) tinh tir 999, rdi tao toan bd sé (n) bang cach: a * 1000 + dao nguoc
ctia (a). Vi du: nira trai 1a 987 * 1000 + 789 = 987789. Nhu vy giam (a) dan ta s&
c6 cac sb palindrome n lién tuc giam dan.

Kiém tra xem sb (n) dwoc tao c6 mot bdi s6 k, k > cin bac hai cia n. Néu co, kiém
tra tiép xem bodi s6 con lai phai 1a ba chir s6. Néu théa mén, dimng qua trinh giam (a)
va in két qua (n). Két qua: 906609 = 993 x 913

#include <stdio.h>
#include <math.h>
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int reverse( int n ) {
int t = 0;
dot=t*10+ (n%10 ); while ( n /=10 );
return t;

}

int isTrue( int a ) {
int n = a * 1000 + reverse( a );
float t = sqrt( n );
int k = 999;
while (n % k & k > t & n / k > 99 ) k--;
return k > t;

}

int main() {
int a = 1000;
while ( !isTrue( --a ) ) { }
printf( "%d\n", a * 1000 + reverse( a ) );
return 0;

}

Bai 160: (trang 45)

#include <stdio.h>
#include <stdlib.h>
#tdefine swap( a, b ) { char c = a; a=b; b =c¢; }

void permutation( char* s, int 1, int r ) {
if (1 ==1r ) printf( "%s ", s );
else {
int i;
for (1 =1; 1i<=r; ++1i ) {
swap( s[i], s[1] );
permutation( s, 1 + 1, r );
swap( s[i], s[1] );

}
}

int main() {
int n, 1i;
char* s;

printf( "Nhap n: " );
scanf( "%d", &n );

= ( char* )calloc( n + 1, 1);
for (1 =0; 1< n; ++1 )

s[i] = 1 + 'A";
permutation( s, @, n - 1 );
return 0;

}

Xét diy ky tu cua chudi tir s[e] dén s[n - 1] (n ky tu, n

strlen(s)).

Ta tim cach tao ra “bd” hoan vi bdt dau bang s[@], sau do6 tao ra “bd” hoan vi bdt

dau bang s[1], ..
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“B§” nhing hoan vi bat dau bang s[e] déu c6 ky tu dau 1a s[e], phan dudi la hoan
vician - 1 phan tir con lai (tir s[1] dén s[n - 1]) Nhu vay ta da co duoc l1ap luan
truy hoi dé dwa van dé tir kich thude n (ky tu) vé kich thude nhé hon n - 1 (ky tu).

Ham permutation(s, 1, r) tao cac “bd” hoan vi voi ky tu bit dau 14 s[i]: s[1], s[1
+ 1], .., s[r] nhu sau:

- Hoan chuyen ky tu s[i] v6i s[1] nhim tao “bd” hoan vi véi ky tu dau s[i].

- Céc hoan vi trong “bd” hoan vi nay déu co ky tu dau 1a s[i], phan dubi 1 hoan vi
cua cac ky tu con lai, tao béng cach goi d¢€ quy vdi quy md nhd hon: permutation(s,
1+1, r).

- Sau khi goi dé quy & budc 2, chudi s van giit nguyén nhu trude khi goi dé quy. Ta
can thyc hién hoan chuyén ky tu nguwoc véi bude 1 dé tra chudi s vé nhu ban dau,
chuan bj tao “bd” hoan vi ké tiép.

Bay gio ta xét truong hop co s¢ dé ding dé quy: néu 1 = r thi doan cin hoan vi chi
co6 1 ky tu, chi can in ra.

Bai 161: (trang 45)

#include <stdio.h>
#include <math.h>
#define eps 5e - 4

double C( double ); /* khai bdo forward */

double S( double x ) {

if ( fabs( x ) < eps ) return x * (1 - X * x / 6 );
return (4 * C(x/3)*C(x/3)-1)*S(x/3);
}

double C( double x ) {

if ( fabs( x ) < eps ) return (1 - x * x / 2 );
return (1 -4 *S(x/3)*S(x/3))*C(x/3);
}

int main() {
double x = -2.1;

printf( "Doi chung tinh bang math.h trong ()\n" );

printf( "sin(%g) = %14.10g ( %.10g )\n", X, S( x ), sin( x ) );
printf( "cos(%g) = %14.10g ( %.10g )\n", x, C( x ), cos( x ) );
return 0;

}

Bai tip nay dung dé quy tuong hd: hai (hay nhiéu) ham goi nhau mét cach dé quy.
Tinh twong hd dugc thé hién khi ham 1 goi ham 2 va ham f2 goi lai ham 1 véi
quy mé nho hon, ta goi la “vao lai” (re-entrant).

Ciing giéng nhu dé quy thong thuong, cach d¢ quy nay yéu cAu mdi ham goi ¢o
truong hop co sé (c6 diém dimg) va kich thude bai toan thay doi (thuong la giam)
sau moi 10 goi dé quy.

Phan tich:

1. Tinh sin( x ) VA cos( x ) dwa vao dé quy tuong hd.
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2. Kich thudc dé quy: tri x, s& giam 1/3 sau mdi lan goi dé quy. N6i cach khéc, hai
ham nay goi qua lai v&i nhau, moi lan goi kich thudc dé quy giam dan, tién dén
truong hop co so.
3. Truong hop co sé: voi x rat nho (< 5.10%) ta khong dung cap dong nhat thirc d¢
quy tuong ho dé tinh ma dung cdp dong nhat thirc xap xi khong dé quy de tinh:
sinxxx-x>/6
coxx1-x%/2
va nhu vay ta dung luoén d¢ quy tai day. . )
4. Truong hop tong quat: voi x 16n ta dung cdp dong nhat thirc dé quy tuong ho:
sin3x =(4co¢ x—T)sinx
coS3x =(1-4sin’ x)cox

Chu ¥ kich thuéc dé quy giam cho mdi 10i goi dé quy.

Bai 162: (trang 45)

#include <stdio.h>

void hanoi( int n, int source, int target ) {
if (n ==
printf( "Disk %d: [%d] -> [%d]\n", n, source, target );
else {
int between = 6 - ( source + target );
hanoi( n - 1, source, between );
printf( "Disk %d: [%d] -> [%d]\n", n, source, target );
hanoi( n - 1, between, target );
}
}

int main() {
hanoi( 4, 1, 3 );
return 0;

}

Ta goi hanoi(n, source, target) la phép Chuyén n dia tr coc source sang coc
target. Gia su ta da chuyén dugc n - 1 dia (trir dia 16n nhit) tir coc source sang coc
trung gian between bang phép chuyén hanoi(n - 1, source, between), thi ta co thé
dé dang thuc hién duoc hanoi (n, source, target) bang ba thao tac:

-hanoi(n - 1, source, between): chuyénn - 1 dia (trir dia 16n nhét) tir coc source
sang coc trung gian between.

- Chuyén dia thi n tir coc source sang coc target.

-hanoi(n - 1, between, target): chuyén n - 1 dia tir coc trung gian between sang

coc target, chon§ lén dia 16n nhat vira chuyen sang.

il Pon | | &

source between target source between target  source between target
Nhu viy ta da xac dinh duoc 1ap luédn truy hoi cho tro choi trén.
bat trj cho tig coc: source(l), between(2), target(3). Ta co:
source + between + target =6
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Tur d6 dé dang x4c dinh dugc coc between trong cac 10i goi dé quy khac (véi source
va target khéC) between = 6 - ( source + target )

Bay gio can xac dinh trudng hop co s¢ (dleu kién dau) dé diumg dé quy: néu chi c6
mot dia, thi don gian chuyen dia nay tryc t1ep tlr coc source sang cQc target.

Tham khao thém: gia sir s6 budc dé chuyén n dia 1a F(n).

T diéu kién dau, ta c6: F(1) =

T 1ap luén truy hdi trén, ta co: F(n) = F(n-1) + 1 + F(n-1),n > 1

Suy ra:

F(1) +1 =2

F(n) + 1 = 2F(n-1) + 1 + 1 = 2(F(n-1) + 1), n > 1

Véay ham G(n) = F(n) + 1 chinh Ia ham mii: G(n) =

F(n) 2" - 1, n > 0

Dé chuyén n dia, can 2" - 1 budc chuyén. Vi vy khong nén thyc hién bai tép voi 56
16n. Vi du dé chuyén 64 dia, mdi budc chuyén mat 1 gidy, chiing ta can 585 ty nim
(vl try hinh thanh khoang 13,7 ty nam).

Ngoai giai thuat dé quy, ngudi ta con giai bai tip nay bang nhiéu giai thuat khac nhu
giai thuat Binary, gidi thuat ma Gray...

Bai 163: (trang 46)

#include <stdio.h>
#include <math.h>

double mypow( double x, int n ) {
double xlast;
if (n< @) return 1 / mypow( X, -n );
if ( n ==0 ) return 1;
if ( n==1) return x;
if(n%2){
xlast = mypow( x, (n -1)/ 2);
return xlast * xlast * x;
} else {
xlast = mypow( X, n / 2 );
return xlast * xlast;
}
}

int main() {
double x;
int n;

printf( "Nhap x, n: " );
scanf( "%1f%d", &x, &n );

printf( "mypow() : %1f\n", mypow( X, n ) );
printf( "pow() ¢ %1f\n", pow( X, n ) );
return 0;

}

Phan tich: q
1. Tinh Idy thtra x". D€ tong quat hon, ta dung biéu thirc truy hoi:
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1/x" n<0

1 n=0
X" =1x n=1

)XK) n=2k keN

x(xk)(xk) n=2k+1

Truong hop n < e thudng bi bo qua khi giai bai tap.

2. Kich thudc dé quy: n, s& giam dan mdi lan goi d¢ quy (trir trudng hop n < o).

3. Trudng hop co sé:

n=20,x"=1.

n = 1, x" = x. Trudng hop nay chi dung dé giam 1 1an dé quy khi n 1é, khong can
thiét trong giai thuat.

4. Trudng hop tong quat:

Dung biéu thtc truy hdi mé ta ¢ trén.

Bai 164: (trang 46)

#include <stdio.h>

typedef struct {
double real, imag;
} Complex;

Complex add( Complex a, Complex b ) {
Complex t;
t.real = a.real + b.real;
t.imag = a.imag + b.imag;
return t;

}

Complex sub( Complex a, Complex b ) {
Complex t;
t.real = a.real - b.real;
t.imag = a.imag - b.imag;
return t;

}

Complex mul( Complex a, Complex b ) {
Complex t;
t.real = a.real * b.real - a.imag * b.imag;
t.imag = a.real * b.imag + a.imag * b.real;

return t;

}

Complex div( Complex a, Complex b ) {
Complex t;
double k = b.real * b.real + b.imag * b.imag;
t.real = ( a.real * b.real + a.imag * b.imag ) / k;
t.imag = ( a.imag * b.real - a.real * b.imag ) / k;
return t;

}

Complex input() {
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Complex t;

printf( "Nhap mot so phuc:\n" );
printf( " Phan thuc: " );
scanf( "%1f", &t.real );

printf( " Phan ao : " );
scanf( "%1f", &t.imag );
return t;

}

void output( Complex a ) {
printf( "%.11f%+.11fi\n", a.real, a.imag );

}

int main() {
Complex a, b;

a = input();

b = input();

printf( "a + b = " ); output( add( a, b ) );
printf( "a - b = " ); output( sub( a, b ) );
printf( "a * b = " ); output( mul( a, b ) );
printf( "a / b =" ); output( div( a, b ) );
return 0;

}

Thong thudng mot structure dugce khai bao nhu sau:
struct sComplex { double real, imag; };

ta da khai bao mot kiéu dit liéu méi: struct scomplex. Tirkhoa struct bat bude kem
theo & bat clr noi ndo c6 ding kiéu vira khai bao (C++ bd qua quy tic nay). Dé co
tén kiéu mai “mot tr”, ta c6 thé ding typedef:

typedef struct sComplex Complex;

bay gio c6 thé dung tén kiéu “mot tir” complex thay cho struct scComplex.

Tir kién thirc trén, cac bai tap vé structure trong tip sach nay dung mot cach khai bao
kha tién dung

typedef struct { double real, imag; } Complex;

nghia la khai bao mot structure vO danh, sau d6 dung typedef gan cho structure vo
danh nay mot tén kiéu “mot tir” complex.

Thao téc chii yéu trén dit liéu kiéu structure 13 truy xuat cac thanh vién cua structure
thong qua toan tir *." hodc "->". Ban can chi y thao tac truy xuét thanh vién nay.
Kiéu dir liéu structure s& dugc md rong trong C++ thanh khai niém class va thao tac
tbt trén structure s& gitip ban 1am viéc t6t v4i class sau nay.

Bai 165: (trang 47)

#include <stdio.h>
#include <math.h>

typedef struct {
int num, denom;
} Fraction;

int gcd( int a, int b ) {
return ( !la ) ? b : gcd( b % a, a);
}
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Fraction reduce( Fraction a ) {
Fraction t;
int r = gcd( abs( a.num ), abs( a.denom ) );
t.num = a.num / r;
t.denom = a.denom / r;
if ( t.denom < @ ) {

t.num = -t.num;
t.denom = -t.denom;
}
return t;

}

Fraction add( Fraction a, Fraction b ) {
Fraction t;
t.num = a.num * b.denom + b.num * a.denom;
t.denom = a.denom * b.denom;
return reduce( t );

}

Fraction sub( Fraction a, Fraction b ) {
Fraction t;
t.num = a.num * b.denom - b.num * a.denom;
t.denom = a.denom * b.denom;
return reduce( t );

}

Fraction mul( Fraction a, Fraction b ) {
Fraction t;
t.num = a.num * b.num;
t.denom = a.denom * b.denom;
return reduce( t );

}

Fraction div( Fraction a, Fraction b ) {
Fraction t;
t.num = a.num * b.denom;
t.denom = a.denom * b.num;
return reduce( t );

}

void output( Fraction a ) {
if ( a.denom == 1 ) printf( "%d\n", a.num );

else printf( "%d/%d\n", a.num, a.denom );

}

Fraction input() {
Fraction t;
do {
printf( "Nhap tu so va mau so: " );
scanf( "%d%d", &t.num, &t.denom );
} while ( !'t.denom );
return reduce( t );

}

int main() {
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Fraction a, b;

a = input(); b = input();

printf( "a + b = " ); output( add( a, b ) );
printf( "a - b =" ); output( sub( a, b ) );
printf( "a * b = " ); output( mul( a, b ) );
printf( "a / b =" ); output( div( a, b ) );
return 0;

}

Ngoai cac ham chinh, ta can viét thém hai ham bd trg (helper): ham reduce() goi
ham gcd():
- Ham ged( a, b ) dung lay wdc s6 chung 16n nhét cia hai s a va b. Mot vai cach
da trinh bay trong bai 25 (trang 89) . Cach giai quyét trong bai tap niy van theo thuat
toan Euclid:

gcdQb)=b
{gcdeb)—gcdbMODaa)@>O)
- Ham reduce() dung t6i gian mot phéan s, duge thyuc hién twong tu bai 26 (trang
92). Ham nay dugc goi vao bat ky thoi diém nao c6 mot phan s6 mai duoc tao ra.

Bai 166: (trang 47)

#include <stdio.h>
#include <math.h>

typedef struct {
double xc, yc;
double R;

} CIRCLE;

int main() {
CIRCLE a, b;
double d;

printf( "Nhap xc, yc va R cua Cl: " );
scanf( "%1f%1f%1f", &a.xc, &a.yc, &a.R );
printf( "Nhap xc, yc va R cua C2: " );
scanf( "%1f%1f%1f", &b .xc, &b.yc, &.R );

d=sqgrt( ( b.xc - a.xc ) * ( b.xc - a.xc ) +
( b.yc - a.yc ) * ( b.yc - a.yc ) );

if (d==90) {
if ( a.R == b.R ) printf( "Trung nhau\n" );
else if ( a.R < b.R ) printf( "C1 trong C2\n" );
else printf( "C2 trong Ci\n" );

else if (d < a.R+ b.R) {
if ( d == fabs( a.R - b.R ) ) printf( "Tiep xuc trong\n" );
else if ( d < fabs( a.R - b.R ) ) printf( "Trong nhau\n" );
else printf( "Cat nhau\n" );

else if ( d == a.R + b.R ) printf( "Tiep xuc ngoai\n" );
else printf( "Ngoai nhau\n" );
return 0;
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B

Khi bién luan phirc tap nhiéu truong hop, nén v& luu dd dé xac dinh du cac truong
hop va viét code thuan tién theo luu do:

Cb trong
Ca
Ca trong
Cb
Cat nhau

Tiép xuc

trong nhau

Tiép xuc
ngoai

Ngoai nhau

Bai tap: Mot hinh chit nhét ¢6 cac canh song song vdi truc tung va truc hoanh, xac
dinh boibd { x, y, w, h }. Trongdo (x, y) latoadd goc dudi trai, w la chiéu ngang
(width) va h 1a chiéu cao (height). Viét chuong trinh kiém tra hai hinh chir nhat cé
giao nhau hay khong. Néu chung giao nhau, tra vé hinh chit nhat hinh thanh béi phan
giao d6. Luu y hai hinh chit nhat c¢6 canh chung hodc dinh chung cling xem 1a giao
nhau.

Thong tin cua hinh chir nhat luu bé“lng structure, ban chtl y cach khéi tao va cach tra
vé mot structure. Céch tiép can 1a chu y dén diéu kién hai hinh chit nhat khéng giao
nhau:

- Truc hoanh: r1.x + rl.w < r2.x || rl.x > r2.x + r2.w, hoac

- Tryc tung: r1.y + ri.h < r2.y || rl.y > r2.y + r2.h

Sau d6, dung dinh 1y De Morgan chuyén thanh diéu kién giao nhau.

#include <stdio.h>
#tdefine max( a, b ) ( ( a
b) ((a

b)?a:b)
#define min( a, b)? : b))

AV

typedef struct {
int x, y, w, h;
} RECTANGLE;

int IsIntersect( RECTANGLE rl1, RECTANGLE r2 ) {
return rl.x <= r2.x + r2.w & rl1.x + rl.w >= r2.x &&
rl.y <=r2.y + r2.h & rl.y + rl.h >= r2.y;
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RECTANGLE IntersectRectangle( RECTANGLE rl, RECTANGLE r2 ) {

}

if ( !IsIntersect( rl, r2 ) ) return ( RECTANGLE ) { o0, 0, -1, -1 };
return ( RECTANGLE ) {

max( rl.x, r2.x ),
max( rl.y, r2.y ),
min( rl.x + rl.w, r2.x + r2.w ) - max( rl.x, r2.x ),
min( rl.y + rl.h, r2.y + r2.h ) - max( rl.y, r2.y )

};

int main() {

RECTANGLE r1 = { ©, 0, 2, 2 };

RECTANGLE r2 = { -1, 1, 2, 2 };

RECTANGLE r = IntersectRectangle( ri, r2 );

if ( r.w == -1 ) printf("Khong giao nhau.\n");

else printf("{ %d, %d, %d, %d }\n", r.x, r.y, r.w, r.h);
return 0;

Bai 167: (trang 47)

#include <stdio.h>
#include <stdlib.h>

typedef struct {

}

double coef;
int power;
MONO;

int inputPoly( MONO** poly ) {

}

int n, 1i;

printf( "Nhap bac da thuc: " );

scanf( "%d", &n );

*poly = ( MONO* )calloc( n + 1, sizeof( MONO ) );
if ( !*poly ) return -1;

printf( "Nhap %d he so: ", n + 1 );

for (i =n; 1i>0; --1) {
scanf( "%1f", &(*poly)[i].coef ); /* nhap hé so */
(*poly)[i].power = i; /* ty gan lly thlra */

while ( (*poly)[n].coef == 0 ) n--; /* da thorc suy bién */
return n;

void outputPoly( MONO* poly, int n, char* s ) {

int i;
printf( "%s(x) = ", s );
if ( poly[n].coef && n > 1)

printf( "%gx"%d", poly[n].coef, poly[n].power );
for (i=n-1;1i>1; --i)

if ( poly[i].coef )

printf( "%+gx~%d", poly[i].coef, poly[i].power );

if ( poly[1].coef ) printf( "%+gx", poly[1l].coef );
if ( poly[@].coef ) printf( "%+g", poly[@].coef );
putchar( '\n' );
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}

MONO* mulPoly( MONO* polyl, MONO* poly2, int nl, int n2 ) {
MONO* poly;
int i, j;
poly = ( MONO* )calloc( nl + n2 + 1, sizeof( MONO ) );
if ( !poly ) return NULL;

for (i =n1+n2;1i>0; --1) {
poly[i].coef = 0.0;
poly[i].power = i;

}

for (i =nl1l; i>=0; --1)
for (j =n2; j>=0; --3)
poly[i + j].coef += polyl[i].coef * poly2[j].coef;
return poly;

}

double valuePoly( MONO* poly, int n, double x ) {
int i;
double v;
v = poly[n].coef;
for (i=n-1; 1i>0; --i)
vV =V * X + poly[i].coef;
return v;

}

int main() {
MONO *polyl, *poly2, *poly;
int nl, n2;
double x;

nl = inputPoly( &polyl );
n2 = inputPoly( &poly2 );
if (nl1 ==-11]| n2==-1)
{ printf( "Loi cap phat\n" ); return 1; }
outputPoly( polyl, ni, "P1" );
outputPoly( poly2, n2, "P2" );

poly = mulPoly( polyl, poly2, nl, n2 );
if ( !poly )
{ printf( "Loi cap phat\n" ); return 1; }
printf( "Da thuc ket qua:\n" );
outputPoly( poly, nl + n2, "P" );

printf( "Nhap x: " );

scanf( "%1f", & );

printf( "P(%g) = %g\n", x, valuePoly( poly, nl + n2, x ) );
free( polyl );

free( poly2 );

free( poly );

return 0;

}

Cac ham trong bai giai:
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- Ham inputPoly(): nhan mdt con tré (kiéu MONO*), cap phat cho con tro nay, tra vé
s6 phan tir cia mang quan 1y bdi con tro vira cap phat hodc tra vé -1 néu cip phat
khong thanh cong. Con tro poly, kiéu MONO*, truyén dén ham thay doi sau khi goi
ham, nén duoc truyén bang con tré dén ham (xem bai 77, trang 148): MONO** poly,
cha y trong ham poly ludn c6 dau * kém theo.
Sau khi nhap cac hé sb va tu gan cac chi s6, can kiém tra hé sd cta bac 16n nhat dé
tranh truong hop nhap hé s e 1am da thirc suy bién.
- Ham outputPoly(): xuét da thirc ra man hinh. Dé da thirc in ra c6 dang tu nhién, ta
phan biét cac truong hop: in don thirc bac 16n nhét - in don thire cac bac 16n hon 1 -
in don thirc bac 1 va bac 0.
- Ham mulPoly(): nhan hai da thirc dugc truyén dén va tra vé da thirc két qua. Cach
nhan da thtc theo ding hudng dén: tich cua 2 da thirc 1 tham sb x, f(x) bac m va
g(x) bac n 1a: £(x).g(x) = crnenX ™ + Crrar X ™ 4+ ox + Co
Trong d6 c, bang tong céc tich ajb;Ma i+ j=k (k=201,...,m+n)
- Ham valuePoly(): tinh tri cia da thirc bang phuong phap Horner:

P(X) =((-.((@nX+ap_1)X +8p_0)X +...+39)X+a7)X+ag
C6 thé tinh bang vong l3p nhu bai giai, hodc tinh bang giai thuat dé quy:

double valuePoly( MONO* poly, int n, int c, double x ) {
if ( ¢ == n ) return poly[n].coef;
return valuePoly( poly, n, c + 1, x ) * x + poly[c].coef;
}
/* goi ham */
printf( "P(%g) = %g\n", X, valuePoly( poly, nl + n2, @, x ) );

Bai 168: (trang 48)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>

typedef struct {
char bookTitle[80];
char isbn[15];
char author[80];
char publisher[32];
struct tm* dateAdded;
} BOOK;

BOOK* inputBook() {

BOOK* b;

time_t now;

printf( "Nhap thong tin sach:\n" );

= ( BOOK* )calloc( 1, sizeof( BOOK ) );

if ( !'b ) return NULL;

printf( " Tua > "
printf( " ISBN > "
printf( " Tac gia > "
printf( " NXB > "
time( &now );
b->dateAdded = localtime( &now );

; fgets( b->bookTitle, 80, stdin );
; fgets( b->isbn, 15, stdin );

; fgets( b->author, 80, stdin );

; fgets( b->publisher, 32, stdin );

~— N
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return b;

}

void outputBook( BOOK* b ) {
printf( "%s", b->bookTitle );
printf( " %s %s", b->author, b->publisher );
printf( " [upate: %02d-%02d-%d]\n", b->dateAdded->tm_mday,
b->dateAdded->tm_mon + 1, b->dateAdded->tm_year + 1900 );

}

BOOK* findBook( BOOK* books[], int n, char* ISBN ) {
int i;
for (1 =0; 1< n; ++1 )
if ( strcmp ( books[i]->isbn, ISBN ) == 0 )
return books[i];
return NULL;

}

int main() {
BOOK* books[1000]
BOOK* t;
char s[15];
int n = 0;
char c;
do {
c = 0;
if ( ( books[n]
do {
printf( "Tiep ( y/n )? " );
scanf( "%1[yn]c", &c );

{e};

inputBook() ) != NULL ) n++;

while ( getchar() != '\n' ) { }
} while ( l!c );
} while ( c I= 'n' );

printf( "ISBN ? " );

fgets( s, 15, stdin );

printf( "Ket qua tim:\n" );

if ( ( t = findBook( books, n, s ) ) != NULL )
outputBook( t );

else printf( "Khong tim thay\n" );

n = 0;
while ( books[n] ) free( books[n++] );
return 0;

}

Dé quan ly duoc nhiéu sach, ta khong ding mang céc structure Book ma ding mang
books chira cac con trd chi dén structure BOOK.

Khi nhép thong tin mét quyén sach méi can quan Iy bang ham inputBook (), ham nay
s€ cap phat va tra vé mot con tro chi dén structure chira thong tin quyén sach madi do.
Con tro tra vé s& duoc dit vao mang books. Truy xuét cac thanh vién cua structure
thong qua con tré chi dén structure d6 dugc thuc hién bang cach dung toan tir "->".
Céc thong tin dang chudi déu nhan bing fgets(), khong can loai bo ky tw *\n* Vi
chudi tim kiém ciing nhan bang fgets () nén ciing chira ky tu nay.

Céu trac tm, kiéu dir liéu time_t va cach dung, xem bai tap 190 (trang 301).
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#include <stdio.h>
#include <string.h>
#define PAY1 15000
#define PAY2 10000

typedef struct {
int h;
int m;

} TIME;

typedef struct {
char workerID[8];
TIME t_in, t_out;
} timeCard;

long toMinute( TIME t ) {
return t.h * 60 + t.m;

}

double pay( TIME a, TIME b ) {
if (a.h>=18 a.h<=6) {
if ( b.h < a.h ) return -1;

if ( b.h<=6) /* truong hgp 1 */

return PAY1 * ( toMinute( b ) - toMinute( a ) ) / 60.0;

if ( b.h <= 18 ) /* truong hgp 2 */
return PAY1 * ( 6 * 60 - toMinute( a ) ) / 60.0 +
PAY2 * ( toMinute( b ) - 6 * 68 ) / 60.0;
return -1;
}
if
i
i

.h >= 6 & a.h <= 18 ) {
b.h < a.h ) return -1;
b.h <= 18 ) /* truong hgp 3 */

-+ Hh~
~~0Q

return PAY2 * ( toMinute( b ) - toMinute( a ) ) / 60.90;

if ( b.h <= 24) /* truong hgp 4 */

return PAY2 * ( 18 * 60 - toMinute( a ) ) / 60.0 +

PAY1 * ( toMinute( b ) - 18 * 60 ) / 60.0;
return -1;
}
if ( a.h >= 18 & a.h <= 24 ) {
if ( b.h >=1 & b.h <=6 ) /* truong hgp 6 */

return PAY1 * ( 24 * 60 - toMinute( a ) ) / 60.0 +

PAY1 * ( toMinute( b ) - 1 * 60 ) / 60.0;
if ( b.h<=24) { /* truong hgp 5 */
if ( b.h < a.h ) return -1;

return PAY1 * ( toMinute( b ) - toMinute( a ) ) / 60.0;

}

return -1;

}

return -1;

}

int main() {
timeCard group[6];
int i, n = 6;
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for (1 =0; 1< n; ++41 ) {
printf( "Nhap ID cong nhan %d: ", i + 1 );
fgets( group[i].workerID, 8, stdin );
char* t = strrchr(group[i].workerID, '\n' );
if (t != NULL ) *t = '\@';
printf( "Vao (gio phut): " );
scanf( "%d:%d", &group[i].t_in.h, &group[i].t_in.m );

printf( "Ra (gio phut) : " );
scanf( "%d:%d", &group[i].t_out.h, &group[i].t_out.m );
while ( getchar() != '\n" ) { }

}

for (1 =0; 1< n; ++1 ) {
printf( "%8s %02d:%02d %02d:%02d “R
group[i].workerID,
group[i].t_in.h, group[i].t_in.m,
group[i].t_out.h, group[i].t_out.m );
double d = pay( group[i].t_in, group[i].t_out );
if (d !=-1) printf( "%-.1f\n", d );
else printf( "%-s\n", "Nhap sail" );
}

return 0;

}

Viéc tinh luong cong nhan chi lam mét ca (truong hop 1, 3, 5 trong hinh duoi) khong
kho, chi can tinh thoi gian chénh 1éch gitra hai thoi dlem ra vao ca (quy thanh bang
pht dé tinh, xem bai 18 (trang 83), chuyén thanh gi¢ roi nhan véi lwong quy dinh.
Néu cong nhan 1am béc qua hai ca, tinh lwong tré' nén phtrc tap hon nhiéu. Tuy nhién
do ¢6 quy dinh khéng lam vuot qua hai ca nén chi ¢6 6 trudng hop can tinh luong
duoc mo ta trong hinh dudi day:
TH 6H 18H 24HTH
[ I I

| I I

| 2 1[5 [I
6 truong hop nay chia lam 3 nhom chinh dya vao thoi diém vdo ca: 1-2, 3-4, 5-6.
Cac truong hop 1, 2, 3,4 va 5 can cha y thoi diém ra ca khong dugc nho hon thoi
diém vao ca, dleu kién nay nhu 1a mét “chan dudi” cho cac diéu kién vé thoi diém
ra ca. Riéng truong hop 6 can bién luan diéu kién chinh xac dé tranh xung dot diéu
kién véi truong hop 5.

Bai 170: (trang 49)

#include <stdio.h>
#include <stdlib.h>

typedef struct {
unsigned face: 4;
unsigned suit: 2;
} Card;

char* Face[] { "Ach", "Hai", "Ba", "Bon", "Nam", "Sau",
IIBale, "Tam", Ilchinll, "MUOi", llBoiH, "Dam") "Gia" };

char* Suit[] { "Co", "Ro", "Chuon", "Bich" };
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void fill( Card* Deck ) {
int i;

for (1 =0; 1< 52; ++1 ) {
Deck[i].face = i % 13;
Deck[i].suit = i / 13;
}
}

void shuffle( Card* Deck ) {
srand( time( NULL ) );
for (int 1 =0; i < 52; ++i ) {
int j = rand() % 52;
Card t = Deck[i]; Deck[i] = Deck[j]; Deck[j] = t;

}

}

void deal( Card* Deck ) {
int i;

for (1 =0; 1<52;1i+=4)
printf( "%5s %-6s%5s %-6s%5s %-6s%5s %-5s\n",
Face[Deck[i].face], Suit[Deck[i].suit],
Face[Deck[i+1].face], Suit[Deck[i+1].suit],
Face[Deck[i+2].face], Suit[Deck[i+2].suit],
Face[Deck[i+3].face], Suit[Deck[i+3].suit] );
}

int main() {
Card deck[ 52 ];

fill( deck );
shuffle( deck );
deal( deck );
return 0;

}

Thong tin vé mdt 14 bai gom nudc (Face) va chét (suit) di d6i voi nhau nén ta ding
structure card dé Iuu 12 hop 1y. Mang deck c4c structure card dung luu théng tin mot
b bai. Dé tiét kiém khong gian luu cac thanh vién cua structure card duoc luu dudi
dang s6 trong cac bit field (xem bai 171, trang 273); khi xuat 14 bai nudc va chat
cu thé cta 14 bai dugc tham chiéu trong bang lookup Face Va Suit.

Ham fi11() dung khdi tao cac 1a bai trong mang deck. Khi gan nudce cho 14 bai thir
i(i € [0, 52))ta dung cong thuc i % 13 dé nudce cua 14 bai ludn thudc [e, 13).
Khi gan chét cho 1a bai ta ciing ¢ thé 1am tuwong ty voi cong thic i % 4, nhung nén
dung cong thirc i / 13 hon vi:

- Van bao dam chit cialabaii / 13 ¢ [0, 4)doi e [0, 52).

- Chét s& duoc gan gidng nhau cho timg bd 13 14 bai. Do 13 khong 1a boi s cua 4
nén dung cong thic i % 4 duoc, néu khong s& co 1a bai ciing nude cung chat.

Ham shuffle() dung tron bai ngiu nhién. Thao tac ndy duogc tién hanh nhu sau: hodn
chuyén timng 14 bai can tron v6i mot 1a bai ngiu nhién trong 52 14 bai, nghia 1a c6 thé
hoan chuyén véi chinh né.

Ham deal() dung chia bai, mé phong gan véi thuc té gidng cac thao tic khac trong
bai tap, thao tac nay thyc hién nhu sau: chia ting dot 4 14 bai cho 4 nguoi choi theo
dang thtr tr, mdi ngudi mot 14 bai.
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Bai 171: (trang 49)

#include <stdio.h>

union charbit {
char c;
struct {
unsigned b@:1, bl:1, b2:1, b3:1,
b4:1, b5:1, b6:1, b7:1;
} b;
s

int main() {
union charbit n;

printf( "Nhap 1 ky tu: " );

scanf( "%c", &n.c );

printf( "%u %u %u %u %u %u %u %u\n",
n.b.b7, n.b.b6, n.b.b5, n.b.b4,
n.b.b3, n.b.b2, n.b.bl, n.b.bo );

return 0;

}

Ta dung k¥ thuat “dual view”, xem dir liéu tir cac hudng khac nhau véi su ho trg cia
hai kiéu dit liéu:
- union 12 mot kiéu dir liéu dic biét, tai nhimg thoi diém khac nhau, c6 thé luu giir
cac ddi tuong co kiéu va kich thudce khac nhau.
Khac véi structure, union khai b4o nhiéu kiéu di liéu, nhung trong mét thoi diém chi
c6 duy nhat mét tri duge luu véi mot trong cac kiéu dit liéu khai bao trong union.
Céc thanh vién cua structure ndi tiép nhau trong viing nhé cap cho structure, con céc
thanh vién ciia union chong l4p 1én nhau trong cting mot ving nhd cap cho union, ¢6
kich thudc bang kich thudc cta kiéu dir liéu 10n nhat duoc khai bao trong union.
Vi trinh bién dich khong thé xac dinh ta luu dit liéu kiéu nao vao union hoic doc dir
lidu tir union v6i kiéu nao; nén can phai nhé kiéu cua dit lidu hién dwoc union luu
trit. Dit liéu dugc truy xudt tir union théng qua toan tir truy xuat thanh vién *.* hoic
"_>", gidng nhu véi structure.
Mot tién ich khi dung union 14 ghi dif liéu vao union v&i mot kiéu va doc chinh dit
lidu d6 tir union v6i mot kiéu khac, ca hai kiéu nay déu khai bao trong union. Bai
tap trén dung cach nay dé “dién dich” (interpreted) dir lidu: ghi dit liéu vao union véi
kiéu char, sau d6 doc chinh dir liéu d6 tir union VO’l kiéu structure chira cac bit field.
- Mot bit field 12 mot bién nguyén chira mot s6 chi dinh cac bit. bit field gitp
luu trit mau tin dudi dang nén gon nhat. Vi du:
structure pate chua nén:
struct Date {

unsigned month;

unsigned day;

int year;
}s .
structure pate da nén bang cach dung bit field, kich thudc chi con 4 byte:
struct Date {

unsigned month: 4; /* luu dugc 24 thang */

unsigned day : 5; /* luu dugc 25 ngay */
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int year 1 22; /* luu dugc 222 nam (-2097152 dén +2097151) */

}s

Ngoai cach dung cac toan tir bitwise, nguoi ta dung bit field nhu la mot cach thao

tac dén timg bit cu thé theo tén.

Trong bai tap trén, ding union tri char duogc “dién dich” thanh structure cac bit

field. Sau d6 ta ding toan tir truy xuat thanh vién dé thao tac dén ting bit cu thé

theo tén khai b4o cua chiing trong cac bit field.

Bai 172: (trang 49)

#include <stdio.h>

long filesize( char* filename ) {

long length = -1L;

FILE* f;

f = fopen( filename, "rb" );

if (F){
fseek( f, OL, SEEK_END );
length = ftell( f );
fclose( f );

}

return length;

}

int main( int argc, char *argv[] ) {
while ( --argc ) {
char* fname = *(++argv);
long len = filesize( fname );

if ( len == -1L )
printf( "%s [unknown]\n", fname );
else
printf( "%s [%1d byte(s)]\n", fname, len );
}
return 0;

}

C6 hai co ché di chuyén dén vi tri chi dinh trong mét tap tin nhi phan.

- Céch kinh dién 1a dung ham:

int fseek( FILE* stream, long offset, int origin );

Ham nay dung thay dbi vi tri cua “con tré ndi” truy xuét tap tin (file position
indicator) lién két v6i stream, tuy theo tri clia offset Va origin. Vi tri méi 1a mot
doan dai offset byte ké tir vi tri duoc chi dinh béi origin. origin phai 1a mét trong
cac macro sau (thudc stdio.h):

SEEK_SET diém bat dau tap tin
SEEK_CUR diém hién tai ctia “con tro ndi”
SEEK_END diem ket thic tap tin

offset phai la mot s6 long, c6 thé duong (di chuyén to1), am (di chuyén lui), e (dung
tai chd).

Vi du: fseek( f, oL, SEEK_END ); “con trd ndi” chi ngay diém cubi tap tin.

- Ham long ftell( FILE* stream ); tra vé vi tri hién tai cua “con tré ndi” nhu mot
s6 long. Vi stream nhi phan, d6 chinh Ia ) byte ké tir dau tap tin toi “con tro ndi”.
Vi stream van ban, ham hoat dong khong chinh xac.
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Nhu vay, trude hét ta di chuyén “con tré ndi” dén diém cudi tap tin bang fseek(),
roi dung ftell() dé 14y vi tri cua no, day cling chinh 1a kich thugc cua tap tin. Cha
¥ 1a stream ndi v6i tép tin phai duge mo & ché d6 nhi phan ("rb" : chi doc (read) va
nhi phan (binary)), deftell()hoatdongchuﬂlxac

Do dung kiéu long Nén fseek() Va ftell() c6 thé bi han ché béi kich thudce tap tin,

ta co thé thay thé bang cach dung cip ham:

int fgetpos( FILE* stream, fpos_t* position );

int fsetpos( FILE* stream, const fpos_t* position );
Vi du dung fgetpos():

fpos_t filesize( char* filename ) {
fpos_t length = -1;
FILE* f = fopen( filename, "rb" );
if () A
fseek( f, OL, SEEK_END );
fgetpos( f, &length );
fclose( f );

}
return length;

Bai 173: (trang 49)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>

int main() {
FILE *filel, *file2;
int i;
double r;

srand( time( NULL ) );
filel = fopen( "INTEGER.DAT", "w" );
if ( !filel ) { perror( "Loi!" ); return 1; }
for (1 =0; 1< 5; ++1 )
fprintf( filel, "%d\n", rand() );
fclose( filel );

file2 = fopen( "REAL.DAT", "w" );
if ( !file2 ) { perror( "Loi!" ); return 1; }
for (1 =0; 1< 5; ++1 )
fprintf( file2, "%f\n", rand() / ( double ) RAND_MAX );
fclose ( file2 );
printf( "Ghi xong file...\n" );

filel = fopen( "INTEGER.DAT", "r" );

if ( !filel ) { perror( "Loi!" ); return 1; }

while ( fscanf( filel, "%d", & ) != EOF )
printf( "%8d ", i );

putchar( ‘\n' );

fclose( filel );

file2 = fopen( "REAL.DAT", "r" );
if ( !file2 ) { perror( "Loi!" ); return 1; }
while ( fscanf ( file2, "%1f", &r ) != EOF )
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printf( "%8.5f ", r );
putchar( '\n' );
fclose( file2 );
printf( "Doc xong file...\n" );
return 0;

}

Bai tap nay 6n tap thao tac nhap xuét c6 dinh dang vao stream vin ban véi sy ho tro
cua cac ham sau:

- Ham fprintf() glong vO1 ham printf(), ng0a1 trir tham sb dau tlen cuano la stream
Xuit ma ta s& ghi dén. Vi du: dé ghi mot so dit liéu ra thiét bi xuét chuan (stdout,
mic dinh lién két véi man hinh), ta dung:

printf( "%d %.1f %-39s", n, flt, word );

Tuong tu, dé ghi chung vao stream:

fprintf( out_stream, "%d %.1f %-39s", n, flt, word );

stdout cling dugc xem nhu tap tin nén co thé dung fprintf() nhu printf():
fprintf( stdout, "%d %.1f %-39s", n, flt, word );

- Ham fscanf() giéng voi ham scanf (), ngoai trir tham sé dau tién ciia nd 1a stream
nhap ma ta s& nhan dit liéu. Vi du: d& doc vao mot sd dir liéu tir thiét bi nhap chuan
(stdin, mdc dinh lién két véi ban phim), ta ding:

scanf( "%d %f %39s", &n, &flt, word );

Tuong tu, dé doc chung tur stream:

fscanf( in_stream, "%d %f %39s", &n, &flt, word )

stdin cling dugc xem nhu tap tin nén cé thé dung fscanf() nhu scanf():

Fscanf( stdin, "%d %f /395", &n, &flt, word )

Néu fscanf() doc dén cudi tap tin, no s€ tra v& tri EOF.

Bai 174: (trang 49)

#include <stdio.h>

int main() {
FILE* f;
unsigned code;
char name[32];
char add[32];
char birthday[10];

f = fopen( "PERSON.DAT", "r" );
if ( 'f ) { perror( "Loi!" ); return 1; }
while ( ( fscanf( f, "%u:%32[",],%32[*:]:%10[*\n]",
&code, name, add, birthday ) ) != EOF ) {
printf( "%-32s[code: %u]\n", name, code );
printf( " Address : [%s]\n", add );
printf( " Birthday: [%s]\n", birthday );

}
fclose( f );
return 0;

}

Cling giong nhu ham scanf(), fscanf() dung cac chudi dinh dang, goi chinh Xac
hon 1a cac dic ta chuyén doi (conversion specification), giup xir Iy chuyén doi rat

linh hoat dir li€u nhap. Cu phap nhu sau:
%[*]1[field _width][Llength_modifier]specifier
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- Tly chon field width 1a mot sb nguyén duong chi dinh s tdi da cac ky tu dugc
doc va chuyén ddi. Vi du: scanf( "%32s", s ); s& nhdn vao s toi da 32 ky tu (ké ca
ky tu space néu co trong dir liéu nhap.

- Tuy chon Length_modifier, tly theo specifier twong uing, mé ta chi tiét thém
specifier d0. Vi du: %1f gé)m Length_modifier 1 VA specifier f xur ly dit li¢u nhap
thanh mot s6 double.

- specifier chi dinh kiéu tham s6 va cach dit liéu nhap duogc xir Iy chuyén d6i. Mdi
specifier c6 mot tham sb twong trng. Mot vai specifier it dugc mo ta trong cac tai
lidu tiéng Viét:

specifier | Kiéu tham sb | M6 ta

[scanset] char * Tap ky tu dung chuyén d6i. Xem bén dudi.
n int * Khoéng c6 dit liéu nhép, scanf() luu sd ky tu da doc
duogc cho dén luc d6 tir ngd nhap vao tham sé twong
ung. Vi du:

scanf( "%s%f%n%i", s, &, &d, &y );
printf( "[%s][%g][%d][%i]\n", s, x, d, Yy );
nhép abc 3.14 100
XUAt [abc][3.14][8][100]

*c Khéng c6 | Mot diu % don, khong luu tri nhap.
Specifier [ .. .] twong duong v6i s, ngoai ra n6 con so trung dir li¢u nhap véi tép ky
tu giita hai dau [] goi la scanset (c6 thé c¢6 hodc khoéng ky tu khoang trang, c6 thé co
caky tu [ va ]), nghiala scanf() s€ ngung chuyen doi dix liéu nhép khi c6 ky tu nhap
khong thudc scanset.
Vi du: chi nhap vao s cac ky tu s, ngung nhap ngay khi phat hién ky tu khac sd.

scanf( "%[0-9]s", s ); |

Néu ky tu dau tién cta scanset 1 ~, s& ngung chuyén doi dit liéu nhap khi gip ky tu
thudc scanset., ) )
Vi du: nhap 10 ky tu vao s, ngung nhap khi phat hién dau hai cham.

scanf( "%10[":]s", s ); |

Chudi %*specifier s& doc dit liéu chi dinh bdi specifier nhung bé qua khong gan
cho tham so nao.
Vi du: nhap 1e/20, s& dat tri 10 vVao x, bo qua dau /, dat tri 2e vao y.

scanf( "%d%*c%d", &x, &y ); |

Bai tap: Viét ham update(), dUng cdp nhat cho mdt structure student. Vi nhiing
truong khong can cap nhat, cho phép nhan phim Enter dé€ bo qua.

typedef struct {
char name[20];
int age;
float mark;

} Student;

void update( Student *student ) {
char _name[20], buf, *t;
int _age, size;
float _mark;

printf( "Nhap [Enter] de bo qua\n" );
printf( "Ten moi? " );
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fgets( _name, 20, stdin );
if ( ( t = strrchr( _name, '\n' ) ) != NULL ) *t = '\@';
if ( strlen( _name ) > @ ) strcpy( student->name, _name );

printf( "Tuoi moi? " );

while ( scanf( "%1[\n]", &buf ) =0 ) {
if ( scanf( "%d", & age ) == 1 ) student->age = _age;
scanf( "%*[~\n]" );

}

printf( "Diem moi? " );

while ( scanf( "%1[\n]", &uf ) == 0 ) {
if ( scanf( "%f", & mark ) == 1 ) student->mark = _mark;
scanf( "%*[*\n]" );

}

printf( "Cap nhat xong...\n" );

Bai 175: (trang 50)

#include <stdio.h>
#tdefine UPPER( a ) (a) = ((a)>="a' && (a)<='z")? (a)-32:(a)

int main( int argc, char* argv[] ) {
FILE *fin, *fout;
int ch;

if (argc !'=3 ) {
printf( "Cu phap: UPPER lowerfile upperfile\n" );

return 0;

}

if ( ( fin = fopen( argv[1], "r" ) ) == NULL ) {
perror( "Loi mo file nhap" ),
return 1;

} else if ( ( fout = fopen(argv[2], "w") ) =
perror( "Loi mo file xuat" );
fclose(fin);
return 1;

NULL ) {

}

while ( ( ch = fgetc( fin ) ) != EOF )
fputc( UPPER( ch ), fout );

fclose( fin );

fclose( fout );

printf( "Chuyen thanh chu hoa xong...\n" );
return 0;

}

Dé lam viéc voi timg ky tu trong mét tap tin, dung cac ham sau:

- Ham int fgetc( FILE* stream ): lay ky tu ké tiép tir stream chi dinh va ting mot
“con tré ndi” dung truy xuat tap tin. Ky tu dugc doc nhu mot unsigned char va duoc

chuyén d6i thanh int. Néu dén cudi tap tin hodc gap 16i ham fgetc() tra vé EOF. Vi

tap tin nhi phan, phai ding feof() dé kiém tra cudi tap tin.
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- Ham int fputc( int ch, FILE *stream ): ghi ky tu ch dén stream chi dinh roi

tang “con trd ndi” dung truy xuét tap tin. Ky tu nhdp s& duoc chuyén dbi thanh
unsigned char. Ham fputc() tra vé tri cua ky tu di ghi hodc EoF néu gap 15i. Vi tap
tin nhi phan, phai ding ferror() dé x4c dinh c6 15i xay ra.

- getc() tuong ty fgetc() VA putc() tuong ty fputc() nhung la cac macro.

Bai 176: (trang 50)

#include <stdio.h>

int main( int argc, char* argv[] ) {
FILE *fin, *fout;
int ch;

if (argc =3 ) {
printf( "Cu phap: CIPHER originalfile encodefile\n" );
printf( "hoac : CIPHER encodefile originalfile\n" );
return 0;

}

if ( ( fin = fopen( argv[1l], "r" ) ) == NULL ) {
perror( "Loi mo file nhap" );
return 1;
} else if ( ( fout = fopen( argv[2], "w" ) ) == NULL ) {
perror( "Loi mo file xuat" );
fclose( fin );
return 1;

}

while ( ( ch = fgetc( fin ) ) != EOF )
fputc( ( ch + 128 ) % 256, fout );

fclose( fin );

fclose( fout );

printf( "Xu ly xong...\n" );
return 0;

}

Dung cac ham fgetc() VA fputc(), gidng bai 175 (trang 278). Pay 1a mi hoa do6i
xtng nén chuong trinh trén c6 thé dung dé ma hda 1an giai ma.

Bai tap: Trong phuong phap ma hoa Base64, 3 byte dit lidu (8-bit) s& dugc chuyén
thanh 4 ky tu Base64 (6-bit), ca hai déu 24-bit. Bang mi Base64 gdm 64 ky tu sau:
ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopgrstuvwxyz0123456789+/

Néu kich thudc tinh bang byte cta dit liéu nhap khong phai 1a boi s6 ciia 3, dém thém
bang ky tu 0. Néu dém thém 1 ky tu 0 thi ky tu cubi cia chudi mi hoa sé 1a =. Néu
dém thém 2 ky tu 0 thi 2 ky tu cudi cta chudi ma hoa sé& 1a ==. Viét chuong trinh
xuit két qua mi hoa Base64 mot chudi van ban nhép vio tir ban phim.

Nhap chuoi: ma hoa Base64
bWEgaGOhIEJhc2U2NA==

3 byte dir li¢u 8-bit va 4 ky tu Base64 6-bit 12 hai cach nhin (dual view) khéi dir lidu
24-bit. Ta ap dung tinh chat “dual view” cuia union dé thuc hi¢n ma hoa Base64.

#include <stdio.h>
#include <stdlib.h>
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#include <string.h>
#include <math.h>

char *base64_encode( char *data ) {
int i, j, k, len = strlen(data);
char b64[] = "ABCDEFGHIJKLMNOPQRSTUVWXYZabcdefghijklmnopgrstuvwxyz0123456789+/" ;
char* r = calloc( 4 * ( int ) ceil( len / 3. ) + 1, sizeof( char ) );
union {
struct {
unsigned long d : 6
unsigned long c : 6;
unsigned long b : 6
unsigned long a : 6
}s;
unsigned char c[3];
}ou;
for (1 =k=0; i<1len+3;1+=3, k +=4) {
u.c[@] = u.c[1] = u.c[2] = ©;
for ((j =0; j <38& %1+ j< len; ++j )
u.c[2 - j] = data[i + j];
if ( !'j ) break;
switch ( ) {
case 1: snprintf(r + k, 4, "%ckc==", b64[u.s.a], b64[u.s.b]); break;
case 2: snprintf(r + k, 4, "%c%ckhc=", b64[u.s.a], b64[u.s.b], b64[u.s.c]);
break;
case 3: snprintf(r + k, 4, "%ckckckhc", b64[u.s.a], b64[u.s.b], b64[u.s.c],
b64[u.s.d]);
}
}

return r;

}

int main() {
char *t, *encode, *data = ( char* ) calloc( 100, sizeof( char ) );
printf( "Nhap chuoi: " );
fgets( data, 99, stdin );
if ( ( t = strrchr( data, '\n' ) ) != NULL ) *t = "\0@';
encode = base64_encode( data );
puts( encode );
free( data );
free( encode );
return 0;

Bai 177: (trang 50)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

int main( int argc, char* argv[] ) {
FILE *fin;
int ch, pos;

if (argc =3 ) {
printf( "Cu phap: TESTFILE <options> filename\n" );

280



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

printf( "Options:\n"

" n sinh n ky tu ngau nhien, dat vao 'filename'\n"
-r hien thi noi dung 'filename'\n"
-v  hien thi noi dung 'filename', thu tu nguoc\n" );
return 0;

}

/* Tao file chita ky tu ngdu nhién: n filename */
if ( argv[1][e] !'= "-" ) {
srand( time( NULL ) );
FILE* fout = fopen( argv[2], "w" );
if ( fout == NULL ) {
perror( "Loi" );
return 1;
}
for (int i = @; 1 < atoi( argv[1l] ); ++i )
fputc( rand() % 26 + 'A', fout );
fclose( fout );
printf( "File da duoc tao...\n" );
¥
/* Hién thi ndi dung file: -v filename */
else if ( !strcmp( argv[1l], "-v" ) ) {
if ( ( fin = fopen( argv[2], "r" ) ) == NULL ) {
perror( "Loi" );
return 1;
}
while ( ( ch = fgetc( fin ) ) != EOF ) {
fputc( ch, stdout );
fputc( ' ', stdout );
¥
fclose( fin );
printf( "\nCuoi file...\n" );
}
/* Hién thi ndi dung file theo th& tu ngugc lai: -r filename */
else if ( !strcmp( argv[1],"-r" ) ) {
pos = -1;
if ( ( fin = fopen( argv[2], "r" ) ) =
perror( "Loi" );
return 1;
}
do {
fseek( fin, 1L * pos, SEEK_END );
if ( ( ch = fgetc( fin ) ) != EOF ) {
fputc( ch, stdout );
fputc( ' ', stdout );
}
pos--;
} while ( ch != EOF );
fclose( fin );
printf( "\nDau file...\n" );
} else {
printf( "Tham so khong hop le\n" );
return 2;

NULL ) {

}

return 0;

}

281



http://www.codeschool.vn/

© Dugng Thién T& www.codeschool.vn

Sau khi xtr 1y cac tuy chon dong 1énh, chuong trinh s€ lya chon thyc thi mot trong
cac cong vi¢e sau:

- Tao tap tin chita cac ky tu ngiu nhién: tiy chon dong 1énh dugc chuyén tir chudi
thanh sé int bﬁng ham atoi(). Ham fputc() ghi ting ky tu vao stream, cac ky tu
lay ngau nhién trong doan [e, 16) + 'A’ (bang alphabet chir hoa).

- Hién thi noi dung tap tin: khi mé stream xudt, “con tré ndi” truy xuét tap tin nam
ngay dau tap tin. Ding fgetc() lay 1an lugt timg ky tu va ding fputc() xuit ra man

hinh. Chu y, c4c 1é€nh sau day la twong duong:
fputc( ch, stdout );

putc( ch, stdout );

putchar( ch );

- Hién thi noi dung tap tin theo thir ty ngugc: sau khi mé stream Xuét, dung fseek()
dinh vi “con tro ndi” truy xudt tap tin chi cudi tip tin (khdng phdi chi ky tu cubi tap
tin). Dé di nguoc 1én dau tap tin qua timg ky tw, xem bai 172 (trang 274), offset pos
phai 14 s6 4m va giam dan timg don vi.

Bai 178: (trang 51)

#include <stdio.h>

int main() {
int ¢, nlines = 0, f = 1;

while ( ( ¢ = getchar() )!= EOF ) {

if (f){
printf( "%3u: ", ++nlines );
f = 0;
}
putchar( c );
if (c=="\n") f =1;
}
return 0;

}

Khi chuong trinh C chay, c6 3 stream md san lién két véi no:

- stream nhap chuan stdin, lién két v&i ban phim. Ta c6 thé dinh hudng lai stream
nay bang cach dung filter (bd loc) hay pipe (dudong 6ng). Hé diéu hanh thuong hd
trg céc tac vy nay:

lines < pl.c dung pipe, stdin ciia lines la p1.c

type pl.c | lines dung filter, stdin ctia lines 1a két qua 1énh type

Céc 1énh sau day déu ldy mot ky tu tir stream nhdp chuén (stdin) dua vao ch:

ch = fgetc( stdin );

ch = getc( ch, stdin );

ch getchar‘( );

- stream Xuét chuén stdout, lién két v&i man hinh. Ta c6 thé dinh hudng lai stream
nay dé két qua xuét db vao mot tap tin khac.

type pl.c > p2.c stdout cuia 1énh type la p2.c

lines < pl.c > p2.c stdout cua lines lap2.c

Céc 1énh sau day déu dat ky tu ch vao stream xuét chuin (stdout):

fputc( ch, stdout );

putc( ch, stdout );

putchar( ch );

282



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

- stream 151 chuén stderr.

Chuong trinh hoat dong nhu sau:

stdin (ban phim, tap tin nguén) = ch = getchar()

= néu ch = "\n' chén sé dong (unsigned int) Vo stream

= putchar( ch ) = stdout (man hinh, tap tin ngudn khac)

Bai tap: Nhép tir ban phim cho dén khi nhap ky tu #. Dém sd [space], [enter] va cac
ky tu khac (ké ca ky tu #).

#include <stdio.h>

int main() {
char c;
unsigned space, ret, other;
space = ret = other = 0;
do {
= getchar();
switch (¢ ) {
case '\n': ret++; break;
case ' ': space++; break;
default: other++;

}
} while ( c != "#' );
printf( "[space]: %u, [return]: %u, [other]: %u \n", space, ret, other );
return 0;

Bai 179: (trang 51)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

typedef struct {
int code;
char name[20];
double avgmark;
} STUDENT;

void createFile( char *s ) {
FILE *f;
STUDENT r;
char c;
printf( "GHI FILE\n" );
f = fopen( s, "a" );
if ( !f ) fprintf( stderr, "Loi tao file\n" );
else {
do {
do {
c = 0;
printf( "Nhap mot mau tin( y/n )? " );
scanf( "%1[yn]c", &c );

while ( getchar() != '\n" ) { }
} while ( !c );
if (c!l="n") {

printf( " Ma so > " );
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scanf( "%d", &r.code );

while ( getchar() != '\n' ) { }
printf( " Ten > "),

fgets( r.name, 20, stdin );

char* t = strrchr( r.name, '\n' );
if (t != NULL ) *t = "\@';
printf( " Diem TB > " );

scanf( "%1f", &r.avgmark );

while ( getchar() != '\n" ) { }
fwrite( &r, sizeof( STUDENT ), 1, f );
}
} while ( c != 'n" );

fclose( f );
printf( "Da ghi file...\n" );
}
}

void readFile( char *s ) {

FILE *f;

STUDENT r;

printf( "DOC FILE\n" );

f = fopen( s, "r" );

if ( !¥ ) fprintf( stderr, "Loi mo file\n" );

else {
int count = 9;
while( ( fread( &r, sizeof( STUDENT ), 1, £ ) ) !=90 )

printf( "%-3d%-5d%-16s%-5g\n", ++count, r.code, r.name, r.avgmark );

printf( "Tong cong: %d record(s)\n", count );
fclose( f );

}
}
long find( FILE *f, int x ) {
STUDENT r;
int n;
do {

long d = ftell(  );
n = fread( &r, sizeof( STUDENT ), 1, f );
if ( x == r.code ) return d;

} while ( n );

return -1;

}

void adjustFile( char *s ) {
FILE *f;
STUDENT r;
int x;
printf( "SUA\n" );
f = fopen( s, "r+b" );
if ( !f ) fprintf( stderr, "Loi mo file\n" );
else {
printf( "Ma so > ");
scanf( "%d", &x );
long d = find( f, x );
if (d>-1) {
fseek( f, d, SEEK_SET );
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fread( &r, sizeof( STUDENT ), 1, f );

printf( " %s\n", r.name );

printf( "Diem moi > " );

scanf( "%1f", &r.avgmark );

while ( getchar() != '\n" ) { }

fseek( f, d, SEEK_SET );

if ( fwrite( &r, sizeof( STUDENT ), 1, f ) )
printf( "Da cap nhat...\n");

else printf( "Khong tim thay...\n" );
fclose( f );
}
}

int main() {
char c;
char s[20];

printf( "Ten file? " );
scanf( "%19s", &s );

while ( getchar() !'= "\n'" ) { }
if ( *s == '"\@' ) strcpy( s, "DEFAULT.DAT" );
do {
printf( "MENU (File '%s')\n", s );
printf( "----\n"
"[1]. Them\n"
"[2]. Doc\n"
"[3]. Sua\n"

"[4]. Thoat\n");
printf( "Chon tac vu: " );
= getchar();
while ( getchar() !'= "\n'" ) { }
switch (¢ - 48 ) {
case 1: createFile( s ); break;
case 2: readFile( s ); break;
case 3: adjustFile( s );

}
} while ( c != '4" );
printf( "Bye...\n" );
return 0;

}

Khi doc ghi cac structure viao mot tap tin, tot nhat ta xem tap tin d6 nhu tap tin nhi
phan. Nhu vay, doc ghi mét structure gidng nhu doc ghi mot khéi byte ¢6 kich thudc
tuong tmg, bang cach dung phéi hop cac ham:

- Ham size t fread( void *buf, size t size, size_t count, FILE *stream );
doc count ddi tuong, mbi ddi tuong c6 kich thudc size byte, tir stream va luu n6 vao
mang do buf chi dén. Sau d6, “con tré ndi” truy xuét tap tin s€ di chuyén mot doan
béng ) ky tu doc duoc, fread() cling tra vé s6 ky tu nay.

-Ham size -t fwrlte( const void *buf, size_t size, size_t count, FILE *stream
); ghi count dbi tugng, mdi doi tuorng c6 kich thudc size byte, tir mang do bus chi
dén vao stream. Sau do, “con tr6 ndi” truy xudt tap tin di chuyén mot doan bang sb
ky tu dugce ghi, furite() tra vé sb ky tu thuc su ghi thanh cong.

bé di chuyen trong tap tin nhi phan, dung cac ham: fseek(), ftell(), rewind().
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Céc thao tac trén structure di trinh bay trong phan bai tap vé structure. Bai tap nay
chi tap trung vao thao tac doc ghi mot structure vao tap tin:
- Tao tép tin (hodc ghi thém): tdp tin véi tén nhdp vao (hodc tén mac dinh
DEFAULT.DAT) dugc mé véi ché do ghi t1ep ("a" - append). Tung structure sau khi
nhap di thong tin s& duge ghi nhu mot khdi byte vao tap tin bang ham furite().
- Poc tap tin: tap tin dugc mo véi ché do doc ("r" - read). Lan luot tung khdi byte
tuong ung vdi mot structure duge doc vao structure tam bﬁng ham fread(). Sau do
thong tin dugc trich tir structure tam nay dé xuat ra man hinh.
- Hiéu chinh tép tin: tap tin dugc mo véi ché @6 doc ¢4 cdp nhdt ("r+"). Vi tri cia
structure chira thong tin can hiéu chinh do ham find() cua ching ta cung cip. Ta
thue hién mot chudi thao tac 1an luot theo thir tu sau:

Di chuyén dén vi tri nay bang ham fseek().

Poc khdi byte twong trng v&i mot structure ra structure tam béng fread().

Hiéu chinh dit liéu trén structure tam.

Lai di chuyén dén vi tri cua structure d6 trong tap tin béng ham fseek().

Ghi structure tam (da hiéu chinh) vao tap tin b?mg fwrite().
- Ham find(): doc lan lugt timg khéi byte twong img véi mot structure ra structure
tam rdi kiém soat thanh vién code ciia chung dé tim duoc structure can tim. Dong
thot dung ftell() luu vi tri tai dau cac khoi byte tuong Gmg voi structure dang doc.
Vi tri ndy s& dugc tra vé néu phat hién ra structure can tim.
Cén kiém soat k¥ buffer nhép, stic stream nhap dé tranh sot ky tu '\n' khi nhap )
hodc khi nhan mot ky tur béng getchar():

while ( getchar() != '\n' ) { }

Ban can tranh 16i pho bién: dé sot ky tu '\n' trong buffer nhap khi goi mét module
ctia chuong trinh va module tiép theo chiu anh hudng 1am chwong trinh chay khong
theo diéu khién.

Ban ciing nén hoc tap cach tao menu don gian nhu trong bai.

Bai 180: (trang 52)

#include <stdio.h>
#include <string.h>

typedef struct {

char w[8]; /* tlr dugc luu (chlr thuong) */
int freq; /* tan sé xuadt hién tu */
} WORD;

int main() {
WORD words[1000];
char filename[20];
char s[255];
char* delimiter = " ,;.:21()\"\\'\n";
FILE *fin;
int i, k, nlines, nwords;

do {
printf( "Nhap ten file: " );
scanf( "%19s", filename );
fin = fopen( filename, "r" );
if ( !'fin )
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printf( "Khong tim thay file: %s\n", filename );
} while ( !fin );

nlines = nwords = k = 9;
while ( fgets( s, sizeof( s ), fin ) != NULL ) {
nlines++;
char* p = s;
while ( ( p = strtok( p, delimiter ) ) != NULL ) {
p = strlwr( p );
for (1 =0; i< k; ++1 )
if ( ( strcmp( words[i].w, p ) ) == 0 )
{ words[i].freg++; break; }
if (1==k) {
strcpy( words[k].w, p );
words[k++].freq = 1;

}
nwords++;
p = NULL;

}
}
fclose( fin );

printf( "File %s co %d dong, %d tu, voi tan so cac tu:\n",
filename, nlines, nwords );
for (1 =0; 1< k; ++1 ) {
printf( "%8s:%3d ", words[i].w, words[i].freq );
if (1i>08& & (i + 1) %4 ==0 ) putchar( '\n' );
}
putchar( '\n' );
return 0;

}

Thao tac chu yéu cuia bai tap trén la doc mot dong van badn tir tdp tin (xem nhu md
trong ché dd van ban) bfmg ham fgets(). Chu y, chudi do fgets() nhan vao c6 ca
ky tu "\n", can liét ké trong tap delimiter dé strtok() loc ra.

Dong vin ban sau khi doc vao chudi thi tién hanh tach tir bing strtok(), ding “vong
lap xir Iy chudi dién hinh”, xem bai 118 (trang 207).

Mbi tir tach ra s& dugc kiém tra xem d cé trong mang words hay khong (so séanh
bang stremp()). Mang nay luu céc structure WORD, bao gdm tir dwoc luu (chir thuong)
va tan sb xuét hién cua tir do.

Bai 181: (trang 52)

#include <stdio.h>
#include <string.h>

int main() {
FILE* fin;
char buf[255];
char s[30];
char* p;
int nline = 0;

do {
printf( "Nhap ten file: " );
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scanf( "%29s", s );

while ( getchar() !'= '\n" ) { }

fin = fopen( s, "r" );

if ( !fin ) printf( "Khong tim thay file: %s\n", s );
} while ( !fin );

printf( "Nhap chuoi tim: " );
fgets( s, 30, stdin );
if ( ( p = strrchr( s, '\n" ) ) != NULL ) *p = "\0"';

while ( fgets( buf, sizeof( buf ), fin ) != NULL ) {
if ( ( strstr( buf, s ) ) != NULL ) {
printf( "Dong %d: ", nline );
p = buf;
while ( ( p = strstr( p, s ) ) != NULL ) {
printf( "%d ", p - buf );
pt++;
}
putchar( '\n' );
}

nline++;

}
fclose( fin );
return 0;

}

Tuong ty bai 180 (trang 286), ting dong cua tap tin van ban cling dugc doc nhd ham
fgets(). Sau khi doc dong van ban vao qhuéi, ta tién hanh tim vi tri chudi con bang
strstr(), dung “vong lap xir 1y chuoi dién hinh”, twong ty nhu bai 116 (trang 203).

Bai 182: (trang 53)

#include <stdio.h>
#include <string.h>

typedef struct {
char name[15];
char tel[15];
char add[25];
} PERSON;

void createBinFile( char *s ) {
FILE *f;
PERSON r;
char c;
printf( "Tao file nhi phan %s...\n", s );
f = fopen( s, "w" );
if ( 'f ) fprintf( stderr, "Loi tao file\n" );
else {
do {
do {
c = 0;
printf( "Nhap mot mau tin( y/n )? " );
scanf( "%1[yn]c", &c );
while ( getchar() != '\n" ) { }
} while (!c);
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if (cl="n") {
char *t;
printf( " Ten > " );

fgets( r.name, 15, stdin );
if ( ( t = strrchr( r.name, ‘\n' ) ) != NULL ) *t = "\0@';
printf( " Dien thoai > " );
fgets( r.tel, 15, stdin );
if ( ( t = strrchr( r.tel, '\n' ) ) != NULL ) *t = '"\0';
printf( " Dia chi > " );
fgets( r.add, 25, stdin );
if ( ( t = strrchr( r.add, '\n" ) ) != NULL ) *t
fwrite( &r, sizeof( PERSON ), 1, f );
}
} while ( c !
fclose( f );

ne';

‘n');

}
}

void createTextFile( char *s, char *s1 ) {
FILE *f, *f1;
PERSON r;
printf( "Tao file van ban %s...\n", s );
f1 = fopen( s1, "r" );
f = fopen( s, "w" );
if ( If1 || !f ) fprintf( stderr, "Loi mo file\n" );
else
while ( ( fread( &r, sizeof( PERSON ), 1, f1 ) ) !=0 )
fprintf( f, "%-15s%-15s%-25s\n", r.name, r.tel, r.add );
fclose( f ) ;
fclose( f1 );

}

void displayTextFile( char *s ) {
FILE *f;
printf( "Hien thi file van ban %s...\n", s );
f = fopen( s, "r" );
if ( !'¥ ) fprintf( stderr, "Loi mo file\n" );
else {
char buf[100];
while ( fgets( buf, sizeof( buf ), £ ) != NULL )
fprintf( stdout, "%s", buf );

}
fclose(f);
}

int main() {
createBinFile( "PERSON.DAT" );
createTextFile( "PERSON.TXT", "PERSON.DAT" );
displayTextFile( "PERSON.TXT" );
return 0;

}

Bai tip trén gitip nam viing va phan biét cic ham xur 1y tap tin trong ca hai truong
hop dung stream nhi phan va stream van ban.
Cac yéu cau cua bai tap dugc thuc hién bang cac ham sau:
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- Ham createBinFile(): viéc tao mot tap tin nhi phan luu cac structure da duoc trinh
bay chi tiét trong bai 179 (trang 283). Ta dung ham furite() dé luu cac khdi byte
tuong rng voi tirng structure vao tap tin nhi phan.

- Ham createTextFile(): mdi khdi byte twong g véi mot structure duoc doc 1an
luot tir tap tin nhi phan vao structure tam b:lfmg ham fread(). Céac thong tin trich tr
structure tam duoc bd tri theo mot chudi dinh dang nhat dinh va dugc ghi vao tap tin
Van ban bang ham fprintf(). Ham fprintf() tuong tu ham printf(), nhung ghi két
xudt vao stream thay vi vao ngd xuat chuan stdout.

- Ham displayTextFile(): don gian doc tung dong van ban trong tap tin van ban
béng ham fgets() va xuét ra man hinh (dung printf() hodc fprintf()) .

Bai 183: (trang 53)

#include <stdio.h>

void reverse ( FILE* fin, FILE* fout ) {
char buf[255];
if ( fgets( buf, sizeof( buf ), fin ) == NULL ) return;
reverse( fin, fout );
fprintf( fout, "%s", buf );
}

int main( int argc, char* argv[] ) {
FILE *fin, *fout;

if ( argc =3 ) {
printf( "Cu phap: REVERSE originalfile reversefile\n" );

return 0;
}
if ( ( fin = fopen( argv[1l], "r" ) ) == NULL ) {
perror( "Loi mo file nhap" ),
return 1;
} else if ( ( fout = fopen( argv[2], "w" ) == NULL ) {

perror( "Loi mo file xuat" );
fclose( fin );
return 1;

}

reverse( fin, fout );

fclose( fin );

fclose( fout );

printf( "Dao nguoc de quy xong...\n" );
return 0;

}

Co sd dé goi dé quy ¢ day la: khi ta dung ham fgets() doc mot dong tir tap tin fin
va ding ham fprintf() ghi dong d6 vao tap tin fout, mot “con tré ndi” truy xudt tap
tin sé dwoc duy tri trong fin 1an trong fout chi vi tri truy xudt ké tiép, cho dén khi
cac tap tin nay dugc dong.

Vi vay, du khong thay dbi cac tham s6 trong mdi 1i goi dé quy, vi tri cac “con tro
n6i” ciing ty dong thay doi. Dén luc “con tré ndi” clia tap tin fin chi dén cudi, dé
quy s€ dung.
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Dé cac dong doc tir fin, ghi theo thir ty nguoc vao fout, ta dung dé quy dau, xem
bai 142 (trang 41). Nghia la khi dé quy cham dut, cdc dong doc tir fin mai dugc day
ra khoi stack va ghi theo nguyén tac LIFO vao fout.

Bai 184: (trang 53)

#include <stdio.h>

typedef struct { int dd, mm, yy; } DATE;
typedef struct {

char name[10];

DATE bd;

float salary;
} EMP;

long datecmp( DATE *dl, DATE *d2 ) {
long t1, t2;
tl = ( dl->yy - 1900 ) * 365 + ( di->mm - 1 ) * 31 + d1->dd;
t2 = ( d2->yy - 1900 ) * 365 + ( d2->mm - 1 ) * 31 + d2->dd;
return ( t1 - t2 );

}

int main() {
EMP e, el, e2;
FILE * fp;
int i, j, n;

fp = fopen( "EMP.DAT", "wb" );
if ((Mfp ) {
perror( "Loi" );
return 1;
}
printf( "Nhap so nhan vien: " );
scanf( "%d", &n );
while ( getchar() !'= '\n" ) { }
printf( "Nhap (ten, ngay, thang, nam sinh, luong):\n" );
for (1 =0; 1< n; ++1 ) {
printf( "% > ", i + 1 );
scanf( "%9s%d%d%d%f", e.name, &e.bd.dd, & .bd.mm, &e.bd.yy, &e.salary );
fwrite( &e, sizeof( e ), 1, fp );

}
fclose ( fp );
printf( "Nhap du lieu xong ...\n" );

fp = fopen( "EMP.DAT", "r+b" );
if ( !'fp ) { perror( "Loi" ); return 1; }

for (i=n-1;1i>0; --i) {
fread( &el, sizeof( EMP ), 1, fp );
for (j=0;3<i; +j){
fread( &e2, sizeof( e2 ), 1, fp );
if ( datecmp( &e2.bd, &el.bd ) > 0 ) {
fseek( fp, -2*(long)sizeof( EMP ), SEEK_CUR );
fwrite( &e2, sizeof ( EMP ), 1, fp );
fwrite( &el, sizeof ( EMP ), 1, fp );
}
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else el = e2;

}
rewind ( fp );
}

printf ( "Xuat danh sach sap xep: \n" );
while ( fread ( &e, sizeof( e ), 1, fp ) )
printf( "%s\t %d/%d/%d \t%7g\n",
e.name, e.bd.dd, e.bd.mm, e.bd.yy, e.salary );
fclose( fp );
return 0;

}

Sép xép tang theo tudi c6 nghia 1a sap xép gidm theo ngay, thang, nam sinh. Co6 thé
so sanh ngay thang bang ham difftime() cla time.h. O day, ham datecmp() do
chung ta viét trén khong tra vé chinh xac thoi gian chénh léch giita hai thoi diém
nhung ciing dii dé so sanh hai thoi diém.

Ta chon giai thuat sip xép kiéu ndi bot (bubble sort) do dic diém so sanh va hoéan
chuyén dir lidu trong giai thut dién ra gitra hai phan tir ké tiép nhau. Piéu nay thuan
loi cho thao tac trén tap tin vi khong phai di chuyén nhiéu qué bang fseek(). Xem
chu giai chi tiét bén dudi.

for (i=n-1;1i>0; --1i) {
/* el la structure dau */
fread( &el, sizeof( EMP ), 1, fp );
for (J=0;3j<i; +j){
/* tai day con trodo ndi lubn sau el, e2 la structure k& tiép sau el */
fread( &e2, sizeof( e2 ), 1, fp );
/* so sanh e2 va el, sap x&p giam theo ngay */
if ( datecmp( &e2.bd, &el.bd ) > 0 ) {
/* néu cé sap xép, lui 2 structure dé ghi e2 roi el */
fseek( fp, -2*(long)sizeof( EMP ), SEEK_CUR );
fwrite( &e2, sizeof ( EMP ), 1, fp );
fwrite ( &el, sizeof ( EMP ), 1, fp );
/* sau khi ghi, e2 bay gi®& 13 el, con trd ndi ngay sau el */
}
/* khéng sap x&p, don el thanh e2, con trd ndi ngay sau el */
else el = e2;
}
rewind ( fp ); /* trd lai dau file, chudn bi mdét chudi bubble mdi */

}

Quan trong nhat trong truy xuat ngau nhién tap tin nhi phan 1a xac dinh duoc chinh
xac vi tri “con trd n01 tmy Xudt tap tin tal m01 thoi diém.

Sau day la cach sap xép bang giai thuat sap xép kiéu chon (Selection Sort) dé hiéu
hon nhung phai di chuyén trong tap tin bang fseek() nhiéu hon. Xem chii giai chi
tiét bén dudi.

long d = OL;
long maxpos;
/¥ .0 X/
for (1 =0; 1<n-1; ++i ) {
/* d chi vi tri structure dang chon sap xép */
fseek( fp, d, SEEK_SET );
fread( &el, sizeof( el ), 1, fp );
for (J=31i+1; 3Jj<n; +j){
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}

fread( &e2, sizeof( EMP ), 1, fp );
if ( datecmp( &e2.bd, &el.bd ) > 0 )
/* maxpos chi vi tri structure cé ngay sinh 16n hon (sap xép giam theo ngay) */
maxpos = ftell( fp ) - sizeof( EMP );
}
/* ghi hoan chuyén hai structure vao file */
fseek( fp, maxpos, SEEK_SET );
fwrite ( &el, sizeof ( EMP ), 1, fp );
fseek( fp, d, SEEK_SET );
fwrite ( &e2, sizeof ( EMP ), 1, fp );
d += sizeof( EMP );

rewind( fp ); /* trd lai dau file dé xuat */

Bai 185: (trang 54)

#include <stdio.h>
#include <stdlib.h>
#include <time.h>

void createMatrixFile( FILE* fin ) {

}

int my n, i, j;
printf( "Nhap m, n: " );
scanf( "%d%d", &m, &n );
fprintf( fin, "%d %d\n", m, n );
for (1 =0; i< m; ++i, fputc( '\n', fin ) )

for ((jJ =05 j < n; ++j )

fprintf( fin, "%1f ", rand() / ( double )RAND_MAX );

printf( "Tao xong file chua ma tran...\n" );

int mulMatrixFile( FILE* f1, FILE* f2, FILE* f3 ) {

int m1, n1, m2, n2, i, j, k;

double *a, *b, t;

/* dong m va cét n cua ma tran */

fscanf( f1, "%d%d", &ml, &nl );

fscanf( f2, "%d%d", &m2, &n2 );

if (n1 !'=m2 ) { fclose( f1 ); fclose( f2 ); return 2; }

a ( double * )calloc( ml * nl, sizeof( double ) );
b ( double * )calloc( m2 * n2, sizeof( double ) );
if (lta ||l 'b) {
if (a != NULL ) free( a );
if ( b = NULL ) free( b );
return 3;
} ~
/* doc cac phan t& dén mang mdot chiéu */
for (1 =0; 1< ml; ++1 )
for ((j =0; j < nl; ++j )
fscanf( f1, "%1f", &a[i*nl + j] );
for (1 =0; 1< m2; ++1 )
for ((j =0; j < n2; ++j )
fscanf( f2, "%1f", &l[i*n2 + j] );

/* nha@n ma tran, dung céng thirc anh xa mang hai chiéu thanh mang mot chiéu */
fprintf( 3, "%d %d\n", ml, n2 );
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for (i =0; i< ml; ++i, fputc( '\n', f3 ) )
for ((j =0; j<n2; ++j ) {
for ((t =0.0, k =0; k < nl; ++k )
t += a[i*nl + k] * b[k*nl + j];
fprintf( 3, "%1f ", t );
}

free( b );

free( a );

printf( "Nhan ma tran da xong...\n" );
return 0;

}

int main( int argc, char* argv[] ) {
if (argc < 3 ) {
printf( "Cu phap: filel file2 file3\n" );

printf( " 2 tham so: tao hai file chua ma tran"
" so thuc ngau nhien\n"
" 3 tham so: nhan 2 ma tran trong filel"
" va file2, dat ket qua vao file3\n" );
return 0;

}

srand( time( NULL ) );
if ( argc == 3 ) {
for ((int i = 1; i < argc; ++1i ) {
FILE* fin = fopen( argv[i], "w" );
if ( !fin ) {
printf( "Loi tao file\n" );
return 1;
}
createMatrixFile( fin );
fclose( fin );

}

}

else {
FILE* f1 = fopen( argv[1], "r" );
FILE* f2 = fopen( argv[2], "r" );

FILE* f3 = fopen( argv[3], "w" );

if (1F1 || 1F2 || 'F3) {
printf( "Loi mo file\n" );
if ( f1 != NULL ) fclose( f1 );
if ( f2 != NULL ) fclose( f2 );
if ( 3 != NULL ) fclose( f3 );
return 1;

¥

if ( mulMatrixFile( f1, f2, f3 ) ) {
printf( "Loi nhan ma tran\n" );
return 2;

}

fclose( f1 );

fclose( 2 );

fclose( 3 );

}

return 0;

}
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Bai tap nay gitip chung ta c6 mét kinh nghiém t6t vé cac thao tac trong dwong giita
viée doc ghi dén thiét bj chuén (stdin, stdout) v6i thao tac doc ghi stream. Cac ham
dung trong bai tp dugc thiét ké dé nhan tham s 13 con tré FILE, nhdm lam ndi bat
dic diém nay:

- Ham createMatrixFile() tao tap tin chita ma tran: thay vi tao va xuét thdng tin ciia
ma tran (sd hang, sd cot, cac phan tir) ra man hinh (chuyén né dén stream stdout),
ta tao va chuyén ching dén mot stream dang mé. Nghia 14 ta thay thé cac ham xuat
mac dinh ra stdout thanh cdc ham xur 1y tép tin nhu:

putchar( '\n' )thayrbéng fputc( '\n', fin ).

printf( . )thagfbﬁng-Fprintf( fin, ... ).

Can nhin manh stdin va stdout cting la mét loai stream. Vi dy, thay vi tao ma trén
ngiu nhién va luu vao tp tin, ta c6 thé tao ma tran ngiu nhién va xuat thang ra man
hinh bang: createMatrixFile( stdout );

Nhap m, n: 2 3 J
23 dong va cot ma tran méi tao
0.001251 0.563585 0.193304 cac phan t& ma tran méi tao
0.808741 0.585009 0.479873
Tao xong file chua ma tran..

- Ham mulMatrixFile(): nhan ma trin roi chuyén két qua vao mdt tap tin khéc.
Trude hét can doc thong tin ma tran: thay vi ding scanf() dé nhan dong va cot tir
ban phim, ta ding fscanf() dé nhan chiing tir stream. Cac phan tir cia ma tran duoc
Iuru trit 1ién tuc trong tap tin nhu hinh dnh cta mang mot chiéu. Pé tranh cip phat
phirc tap ta ding mang mot chiéu véi cong thirc anh xa phan tor a[i][j] tU mang hai
chiéum x n thanh phan tir b[i*n + n] trong mang mot chiéu, thuan tién cho viéc doc
céc phan tir tir tap tin luu trit ra mang mot chiéu bang fscanf().

Nhan ma tran ¢ phuc tap mot chut vi dung cong thirc anh xa phan tir. Cudi cing,
viéc ghi ma tran két qua vao tap tin ching khac gi xudt ching ra man hinh, v6i sy hd
tro ctia cac ham fputc() (thay putchar()) va fprintf() (thay printf()).

Ciing giong nhu him createMatrixFile(), ta co thé goi ham trén nhu sau:
createMatrixFile( stdin, stdin, stdout );

2 3 d dong va cot ma tran 1
324 dong va cot ma tran 2
1.1234 2.4321 3.2135 . cac phan tlr ma tran 1
4.6352 5.1027 6.0248 .
7.2413 8.6721 cadc phan tu ma tran 2
9.3425 6.7236 J
5.4321 4.3214 J
2 2 dong va cot ma tran tich
24.487344 22.953648 cac phan tlr ma tran tich
67.873387 67.915295
Nhan ma tran da xong...

Bai 186: (trang 54)

#include <stdio.h>
#include <string.h>

typedef struct {
char name[80];
long pos;
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} INDEX;

long search( FILE* indexf, char* target ) {
INDEX t;
rewind( indexf );
while ( fread( &t, sizeof( INDEX ), 1, indexf ) != 0 )
if ( strcmp( strlwr( target ), strlwr( t.name ) ) == 0 )
return t.pos;
return -1L;

}

void lookIndex( FILE* textf, FILE* indexf ) {
char line[32];
printf( "Nhan Ctrl+Z de dung\n" );
long pos = ©;
while ( printf( "Ten sach? " ), fgets( line, sizeof( line ), stdin ) ) {
if ( ( pos = search( indexf, line ) ) == -1 )
printf( "Khong tim thay sach [%s]", line );
else if ( fseek( textf, pos, @ ) !=0 )
printf( "Vi tri ghi sai%ld\n", pos );
else
while( fgets( line, sizeof( line ), textf ) && line[0] != "*' )
fputs( line, stdout );
}
}

void createIndex( FILE* textf, FILE* indexf ) {
INDEX t;
char line[32];
while ( ( fgets( line, sizeof( line ), textf ) ) != NULL ) {
long pos = 0;
t.pos = pos;
strcpy( t.name, line );

while ( fgets( line, sizeof( line ), textf ) && line[@] != "*' ) {}
/* théng tin k&t thic vdi dong bat dau bang diu * mdi dugc luu thanh chi muc */
if ( line[@] == '"*' )

fwrite( &t, sizeof( INDEX ), 1, indexf );
pos = ftell( textf );
}
printf( "Tao xong file index...\n" );

}

int main( int argc, char *argv[] ) {
FILE *textf, *indexf;

if ( argc !'= 4 || ( strcmp( argv[1], "-v" ) && strcmp( argv[1], "-i" ) ) ) {
printf( "Cu phap: LOOK <option> text file index_file\n"
"Options: -i tao index_file\n"
" -v dung index_file tim trong text_file\n" );
return 0;
}
if ( strcmp( argv[1l], "-i" ) == 0 ) {
textf = fopen( argv[2], "r" );
indexf = fopen( argv[3], "wb" );
if ( !textf || lindexf ) {
if ( textf != NULL ) fclose( textf );
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if ( indexf != NULL ) fclose( indexf );
perror( "Loi" );
return 9;
}
createIndex( textf, indexf );
} else {
textf = fopen( argv[2], "r" );
indexf = fopen( argv[3], "rb" );
if ( !textf || lindexf ) {
if ( textf != NULL ) fclose( textf );
if ( indexf != NULL ) fclose( indexf );
perror( "Loi" );
return 0;
}
lookIndex( textf, indexf );
¥
fclose( indexf );
fclose( textf );
return 0;

}

Vi tép tin lon, chira nhiéu loai dit liéu khac nhau (anh bitmap, anh vector 2D hodc
3D, am thanh, font, text, ...), nguoi ta dung mot tap tin chi muc (index) dé truy XUAt
nhanh dit liéu can thiét trong tap tin 10n trén. T4p tin chi muc nay 14 mot tap tin nhi
phan chura céc structure (con goi la cac record - b dir liéu, méau tin), mdi structure
luu cac thong tin luu triv cia mot dir liéu tuwong ng trong tap tin 1on: loai dit ligu,
offset (vi tri ké tir ddu tap tin 16n), kich thudc dit liéu, ... Bai tip trén minh hoa cach
truy xuat nay.

Cén thyc hién phdi hop hai loai thao tac truy xuét tap tin trong bai tap trén:

- Thao tac trén tap tin chi muc nhi phan, xem bai tap 179 (trang 283), dung cac ham:
furite() (khi tao chi muc), fread() (khi tim kiém, doc thong tin mot chi muyc).

- Thao téc trén tap tin dit liéu van ban, xem bai tap 180 (trang 286), dung cac ham:

fseek() (dich chuyén dén offset dit liéu can truy xuat), fgets() (doc timg dong dir
liéu van ban).

Xem xét can than biéu thie diéu kién kiém tra cac tham sé dong 1énh, tuy don gian
nhung dé& nham 1n. Chu y thi tu cac biéu thirc diéu kién con:

B4o 16i néu sé tham s6 dong 1énh khac 4 (arge 1= 4); trong trudng hop s6 tham s
dong 1énh bang 4 (nghia 13 argc 1= 4 Sal) thi bao 16i néu tham sb thir nhat khac *-v*
14n (diéu kién anp, khong phai or) "-i"

Bai 187: (trang 55)

#include <stdio.h>
#tdefine MAXCOLS 80
#tdefine MAXROWS 24

int main() {
char fname[30];
FILE* fin;
int nlines, ncols;
do {
printf( "Nhap ten file: " );
scanf( "%29s", fname );
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fin = fopen( fname, "r" );

if ( !fin ) perror( "Loi" );
} while ( !fin );
while ( getchar() != '\n' ) { }
nlines = ncols = 0;
while ( !feof( fin ) ) {

char c¢ = fgetc( fin );

if ( !'feof( fin ) ) {

ncols++;
if ( ncols == MAXCOLS || c == '\n' ) {
nlines++;
if ( nlines == MAXROWS ) {
printf( "\nNhan Enter de xem tiep..." );
getchar(); /* nhan ky tu Enter xem tiép */

nlines = 1;

}
putchar( c );
ncols = 1;

else putchar( c );

}
}
fclose( fin );
return 0;

}

Tuong ty bai 175 (trang 278) ting ky tu cda tap tin duoc doc bang ham fgetc() va
duoc xuét ra man hinh bang ham putchar(), cho dén khi dén cubi tap tin, kiém tra
bang feof ().

Ta can kiém soat:

-S6 ky tu trén rn01 dong (s6 cot): béng cach dém sb ky tu in ra (ncols), khdng cho
vuot s6 ky tu tbi da dé nghi cho mdi dong (MAXCOLS)

- S6 dong cho mdi trang: bang cach dém sb dong in ra (nlines), sO dong nay tang
khi ky tw inrala \n" hodc ncols da bang MAXCOLS nén can chuyén dén in & dong
méi. Khi nlines dd bang sé dong t6i da dé nghi cho mdi trang (MAXROWS), ta dirng lai
va xuat dong nhic "\nNhan Enter de xem tiep...".

Chi1 y khoi tao lai ncols = 1 cho mdi dong méi va khdi tao lai nlines = 1 cho mdi
trang moi.

Bai 188: (trang 55)

#include <stdio.h>

int main( int argc, char* argv[] ) {
FILE *f1, *f2, *f;
int nl, n2, n;

if (argc =4 ) {
printf( "Cu phap: SORT filel file2 sortfile\n" );
printf( "filel va file phai sap xep tang truoc\n" );

return 0;

}
f1 = fopen( argv[1l], "r" );
f2 = fopen( argv[2], "r" );
f = fopen( argv[3], "w" );
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if (f1 && 2 && ) {
FILE *ft;
int t1, t2;
= fscanf( f1, "%d", &nl );
= fscanf( f2, "%d", &n2 );
/* doc tung ky tu bang fscanf() cho dén cudi mdét trong 2 file ngudn */
while ( t1 != EOF && t2 != EOF ) {
if (t1!'=1 ]| t2 !=1) { printf( "Loi doc\n" ); break; }
/* ky tu nao nho hon dua vao n, ky tu con lai dung so sanh tiép */
if (n1<n2) {
n = nl;
/* sau khi dua ky tu vao n, doc tiép file chwra ky ty doé */
= fscanf( f1, "%d", &l );
} else {
n = n2;
= fscanf( f2, "%d", &n2 );
}
/* ghi n vao file dich bang fprintf() */
if ( fprintf( f, "% ", n ) == EOF ) { printf( "Loi ghi\n" ); break; }
}
/* stream (file) chua doc hét dat tén la ft */
if ( t1 == EOF && t2 != EOF ) {

n = n2;
ft = f2;
} else if ( t1 != EOF && t2 == EOF ) {
n = nl;
ft = f1;

} else return 0;
/* doc tiép tung ky tu tu stream ft vao stream dich */
tl = 1;
do {
if ( fprintf( f, "% ", n ) == EOF ) { printf( "Loi ghi\n" ); break; }
if (t1 !'=1 ) { printf( "Loi doc\n" ); break; }
} while ( ( t1 = fscanf( ft, "%d", & ) ) != EOF );
}
if ( f1 ) fclose( f1 );
if ( f2 ) fclose( f2 );
if ( f ) fclose( f );
printf( "Tron ket thuc...\n" );
return 0;

}

Ban tham khao bai 81 (trang 155) vé thao tic “tron” (merge) hai mang (chtra cac
phan tir tang/giam) thanh mot mang (chira cac phan tir tang/ giam). Thao tac nay thuc
hién gidng nhau voi cac dbi tugng twong tw nhu “run”, tip tin chtra cac phan tir
tang/giam, ... Chia lam hai giai doan:

- Chon phan tir thich hop tir mot trong hai tap tin nguon, ghi vao tap tin dich.

- Khi d3 duyét hét phin tir cia mot trong hai tip tin ngudn, 14n luot ghi cac phan tir
trong tap tin con lai vao tap tin dich.

Xem chu thich chi tiét trong bai giai.

Bai 189: (trang 55)

#include <stdio.h>
#include <stdlib.h>

299



http://www.codeschool.vn/

© Duang Thién T&r www.codeschool.vn

#include <string.h>

int main( int argc, char* argv[] ) {
FILE *f;
char *buf, *p, *fname;
size_t size, readout;
int i, pos;

if (argc > 3 || argc < 2 ) {
printf( "SPLIT big file [size_in_Kb]\n" );
return 0;
}
/* xtt 1y kich thudc truyén tir tham sé dong lénh */
size = (argc == 2 ) ? 128 : ( size_t )atol( argv[2] );
size <<= 10;
buf = ( char* ) calloc( size, sizeof( char ) );
if ( 'buf ) {
buf = ( char* ) calloc( 2048, sizeof( char ) );
if ( !'buf ) { perror( "Loi" ); return 1; }

}

f = fopen( argv[1l], "rb" );

if ( '¥ ) { perror( "Loi" ); free( buf ); return 2; }
/* xir 1y tén file 16n dé c6 tén cac file con */

fname = strdup( argv[1l] );

if ( ( p = strrchr( fname, "." ) ) != NULL ) {}
if ( p !'= NULL ) pos = p - fname;

else pos = strlen( fname );
strncpy( fname + pos, ".xxx", 4 );

pos++;

i=o0;

do {

snprintf( fname + pos, 4, "%03d", i++ );

/* doc tu tap tin 16n vao buf */

readout = fread( buf, sizeof( char ), size, f );

/* ghi sé byte that sy doc dugc tu buf vao tung tap tin con */

FILE* f1 = fopen( fname, "wb" );

fwrite( buf, readout, sizeof( char ), f1 );

fclose( f1 );

printf( "File %s [%lu byte(s)]\n", fname, ( unsigned long )readout );
} while ( readout >= size );

printf( "Chia file ket thuc... [%d file(s)]\n", i );
fclose( f );

free( buf );

return 0;

}

Céc van dé quan trong can giai quyét trong bai tip trén:

- Kich thudc céc tap tin con: tham sé dong 1énh thtr hai (kich thude tap tin con) dugc
chuyén tir chudi thanh sd long bang ham atol(), kich thudc nay dung dé cap phat
ving nhé dém buf, lam noi trung chuyén dit liéu doc tur tap tin 16n va ghi vao tap tin
con.
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Chu ¥ kich thudc ndy tinh bing kb nén can nhan vdi 21° dé c6 kich thude tinh bang
byte, tuong duong voi dich trai 1e don vi.

- Tén céc tap tin con: tén tap tin 16n duoc tach 1y phan trudc dau "." (hodc liy ca
tén néu khong co dau "."), ké tiép duoc ghép véi chudi ".xxx", cac chudi ky tu s6
lan luot tir eee tré di duoc dat ngay sau dau ".", chf)ng 1én chudi "xxx" dé tao tén tap
tin con. Luu y, hdm snprintf() rt hitu dung khi tao cac chudi v6i dinh dang chi
dinh nhu trén.

- Kich thudc ciia tap tin con cudi cing: tap tin con cudi cing thuong c6 kich thude
nho hon céc tép tin trude do 1a phan 1¢ con lai clia tap tin. M5i khi doc mot khéi byte
tur tap tln 16n dén buf bang ham fread(), ta can lay tri tra vé& readout cua fread(),
day 1a s6 byte that sy doc diroc s0 V61 s0 byte yeu cau doc (size, tham sO thir ba cua
fread()). S6 byte that su doc duoc readout nay duoc dung nhu 1a sb byte yéu cau
ghi tir buf vao tap tin con, tham s6 thir hai ctia furite(); cling dung nhu diéu kién
két thiic vong lap tach tap tin.

Bai 190: (trang 55)

#include <stdio.h>
#include <ctype.h>

size_t hexDump( FILE *file ) {
char data[16];
size_t i, j, size, count = 0;
/* Dong tiéu dé */
fputs( " ", stdout );
for (1 =0; i < sizeof data; ++i )
printf( "+%1X ", (long unsigned)i );
/* Phan ndi dung, bén trai hex, bén phai ASCII */
puts( " Contents" );
do {
size = fread( data, 1, sizeof data, file );
if ( size ) {
/* Pia chi offset (base address) */
printf( "%081X ", (long unsigned)count );
count += size;
/* "hex dump", size la luogng dir 1iéu that sy doc dugc */
for (1i=0; i< size; ++i )
printf( "%02X ", data[i] );
/* cho dong cu6i, khi size < sizeof data */
for ( ++i; 1 <= sizeof data; ++i )
fputs( " ", stdout );
putchar( ' ' );
/* "ASCII dump", du liéu tuong ung */
for ( j =0; j < size; j++ )

putchar( isprint( data[j] ) ? data[j] : ' ' );
putchar( '\n' );
}
} while ( size == sizeof data );
return count;

}

int main( int argc, char* argv[] ) {
FILE* file;
if (argc =2 ) {
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printf( "Syntax: HEXDUMP <filename>\n" );
return 0;

}

file = fopen( argv[1l], "rb" );

if ( file != NULL ) {
printf( "%lu bytes\n", ( long unsigned )hexDump( file ) );
fclose( file );

} else perror( argv[1l] );

return 0;

}

Dt liéu tur tap tin dugc doc ting khoi 16 byte, twong tng vdi mdt hang xuat, vao
vung dém data. Sau do, dit liéu thdt su doc dwoc trong ving dém data dugc hién thi
bang hai cach:

- Bén trai: phﬁn “hex dump”, dung chudi dinh dang “%x” dé in sb hex.

- Bén phai: phan “ascii dump” diing ham putchar () dé in timg ky tu “in dugc”, kiém
tra diéu nay bang ham isprint() cla ctype.h. Luu y trong bang ma ASCII, cac ky
tu “in dugc” nam trong khoang ex2e dén ex7e.

Thuec hién cho dén khi dir liéu that su doc duoc nho hon kich thude vung dém, nghia
1a da hét dit ligu doc.

Bai tap khong khoé, chi cAn chu ¥ trinh bay thich hop theo yéu cau. Xem chu thich
chi tiét trong bai giai.

Bai 191: (trang 56)

#include <stdio.h>
#include <time.h>

void printCal( int d, int top ) {
int i, j, n, k;
n="top-(7-d) - 28;
n=(n>0)?n: 0;
for ((j =1; j<=n; ++j )
printf( "%5d", top - n + j );
for (; j<d+1; ++j )
printf( "%5c", ' ' );
k = 1;
for (; j<=7; ++j )
printf( "%5d", k++ );
putchar( '\n' );
for (i =2; i <= 5; ++i, putchar( "\n' ) )
for (J=1; J<=7; ++j ) {
if ( k > top ) break;
printf( "%5d", k++ );
}
}

int main() {
char* month[] = { "Gieng", "Hai", "Ba", "Tu", "Nam", "Sau",
"Bay", "Tam", "Chin", "Muoi", "Muoi Mot", "Chap" };
int m, y, top;
struct tm tmstruct;

printf( "Nhap thang, nam (sau 1900): " );
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scanf( "%d%d",

.tm_sec
.tm_min
.tm_hour
.tm_mday
.tm_mon

.tm_year

tmstruct
tmstruct
tmstruct
tmstruct
tmstruct
tmstruct

&m, &y );

5

Q;

1;
- 1;

y - 1900;

mktime( &tmstruct );

switch ((m ) {

case 4: case 6: case 9: case 11: top = 30; break;

case 2: top =28+ ((y %4 ==08 y %100 ) || y % 400 == 0 ); break;
default: top =

}

printf( "Thang %s %d\n", month[m - 1], y );

printf( " CN Hai Ba Tu Nam Sau Bay\n" );

printCal( tmstruct.tm_wday, top );

return 0;

}

time.h dinh nghia thoi gian theo hai dang:

- broken-down time: thoi glan tach thanh nhom, nghia 1a thong tin ngay gio dugc
chia thanh cdc thanh phan riéng va duoc luu vao trong mot ciu tric dic biét do
time.h dinh nghia: cdu trc tm:

struct tm {
int tm_sec; /* giay(0-60; 1 giay "nhuan") */
int tm_min; /* phut(e-59) */
int tm_hour; /* gio (0-23) */
int tm_mday; /* ngay(1-31) */
int tm_mon; /* thang (0-11; tinh tu thang 1) */
int tm_year; /* nam (tinh tiUr 1900) */
int tm_wday; /* the (0-6; tinh tu Chua nhat) */
int tm_yday; /* ngay trong nam (@-365) */
int tm_isdst; /* daylight saving time (-1, 0, 1) */
}s

“daylight saving time” chi diing khi ban chon mui gio (time zone) thudc mot sé nuéc
(6n déi) va bat ché do ty dong hiéu chinh thoi gian theo “daylight saving time”. Ché
d6 nay ty dong diéu chinh dong hd tré gid mudn hon so véi thoi gian chudn trong
muia xuan tao cam giac troi t6i mudn hon trong mua hé.

Ta co thé thiét 1ap thoi gian chinh xac dén gidy cho céu tric tm rdi chuyén dén ham
mktime (), sau khi goi ham tm_wday va tm_yday s& dugc ham tinh toan, nghia l1a khong
can thiét 1ap chung trude khi goi ham. Day 1a cach bai tap trén ding.

Céu trac tm cling nhéan dugc khi goi cac ham gmtime(), localtime(); thuc chit 1a
chuyén ddi tir dang thoi gian tha hai (calendar time) sang.

Khi can lay thong tin ngay gio chi tiét ta dung dang broken-down time.

- calendar time: thoi gian thé hién nhu mot s6 nguyén c6 kiéu time_t, 1a sb gidy trai
qua tir gidy dau tién ctia nam 1900 dén nay. time_t nhan duoc khi goi ham mktime();
thuc chat 1a chuyén d6i tir dang thoi gian thir nhét (broken-down time) sang.

Khi can so sanh thoi gian hodc lay thoi gian hién tai, ta dung dang calendar time.
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Hé théng I

time()

v
calendar time vdi kiéu I ctime() | calendar timedung I

s6 hoc time_t I " nhu mot chudi
gmtime() ! asctime()
localtime() mktime() strftime()

A\ 4

broken-down timetach théng tin
ngay gio dua vao cau truc tm

Viéc tinh dong dau tién cua lich thang trong bai tip dugc giai quyét nhu sau:

Trudc hét, tir thir d ctia ngdy dau thang (e-6, tinh tir Chla Nhat) ta c6 tinh dugc s6
ngay dau thang co trén dong dau: 7 - d.

Vi top la s6 ngay t6i da trong thang, néu s6 ngay con lai (top - (7 - d)) khong du
phan b6 trén 4 dong tiép (chtra duoc 28 ngay), thi dong dau c6 chira n ngay cuoi
thang chinh 14 s6 ngay déi ra. Nguoc lai, dong dau khong chira ngay cudi thang (n =

Q).

n=(top-(7-d)>28)?2top-(7-d)-28:0;
hodc:
n=(top-(7-d)-28>0)2?top-(7-d)-28:09;
viét r hon:

=tp—(7—d)-28

=(n>0)?n:0o;
Nhu vay dong dau trinh bay nhu sau: tir 1 dén n in n ngay cuoi thang, trn + 1 dén d
in khoang trang, tir d + 1 dén cudi bat dau in nhiing ngay dau thang.
Céc dong con lai in 1an lugt cac ngay ke tiép, khong dugc vuot top.

Bai 192: (trang 56)

#include <stdio.h>
#include <string.h>
#include <time.h>

int main() {
char* week[] = { "Chu Nhat", "Thu Hai", "“Thu Ba", "Thu Tu",
"Thu Nam", "Thu Sau", "Thu Bay" };
char* month[] = { "Gieng", "Hai", "Ba", "Tu", "Nam", "Sau",
"Bay", "Tam", "Chin", "Muoi", "Muoi Mot", "Chap" };
time_t now, 1_now, gmt_now;
struct tm *t;
char s[80];

time( &now );
= localtime( &now );

snprintf( s, 30 + strlen( week[t->tm wday] ) + strlen( month[t->tm_mon] ),
"Hom nay %s, ngay %02d thang %s nam ",
week[t->tm_wday], t->tm_mday, month[t->tm_mon] );

strftime( s + strlen( s ), 80, "%Y\nBay gio la %I:%M:%S %p", t );

1 now = mktime( t );

gmt_now = mktime( gmtime( &now ) );
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printf( "%s %+04g GMT\n", s, difftime( 1l_now, gmt_now ) / 3600 );
return 0;

}

Thong thuong dé 1ay thong tin ngay va gid, ta can phan tich cau triic tm mot cach thu
cong. Tuy nhién, time.h cung cdp ham size t strftime( char *str, size_t
maxsize, const char *fmt, const struct tm* time ); cho phép chuyén doi thong
tin nay tir con trd kiéu tm time thanh mdt chudi ky tu vdi dinh dang chi dinh béi
chudi fmt. HAM strftime() s& luu chudi két qua vao ving dém chi boi con tro str,
c6 kich thude ti da la maxsize.
Céc chudi dinh dang trong strftime() (goi la ddc ti chuyén doi - conversion
SpeCIerr) khé chi tiét, nhat 1a véi C99, du dé trinh bay thong tin ngay gio cho nhimng
yéu cau phuc tap. Ban tim hiéu thém trong nhiing tai liéu vé C.
Ham time() tra vé thoi gian hién tai dudi dang time_t, bang hai cach:
now = time( NULL ); /* now kiéu time_t */
hoéc:
time( &now ); /* sau khi goi ham now thanh calendar time hién tai */
Sau d6 calendar time nay dugc chuyén cho ham localtime() dé tra vé cau trac tm,
dang broken-down time, cho phép liy thong tin thoi gian chi tiét.
Chudi ngay gio trong bai tap duoc thuc hién nhu sau:
- Vi thong tin can chuyen thanh tleng Viét (thir, thang) ta phai dung thong tin 13y
tir cac thanh vién cta cau trac tm, roi tra trong cac bang lookup (week, month).
- V6i thong tin truy xudt truc tiép, chuyén ciu trac tm trén cho ham strftime() dé
tach thong tin thoi gian bang cac specifier. Vi du: %v (nim), %I (gio, hé 0-12), %m
(phut), %s (giay), %p (AM hodc PM cho hé 0-12), .
- Thong tin vé gid chudn cin ¢l theo kinh tuyen Greenwich (GMT - Greenwich
Mean Time) dugc tinh bang cach 1iy chénh 1éch giita hai calendar time:
Thoi diém hién tai & dia phuong 1_now: 1dy bang localtime() rdi ding mktime()
chuyén sang calendar time.
Thoi diém hién tai ¢ kinh tuyén chudn Greenwich gnt_now: liy bang gmtime () rdi
ding mktime() chuyén sang calendar time.
Ham difftime() tinh chénh léch (tinh bang gidy) giita hai calendar time nay. Vi
GMT chia theo mai gid nén thoi gian chénh 1éch duge chia cho 3600 (sb gidy/gio).
Bai tap: Viét ham sinh chudi code dya trén chudi s dura vao.
- Bon ky tu dau cia code 12 bén ky tu dau ciia s viét hoa. Néu co ky tu space,
hoic s khong du 4 ky tu, thay thé cac ky tu space bang ky tu 'x".
- Nam ky tu cudi ctia code 12 nam ky tu cudi cua chudi thoi gian hién tai.

= Code: [ABCX03729]
>_

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <time.h>

char* genCode( char *s ) {
int i;
size_t size = strlen( s ) < 5 ? strlen( s ) : 5;
char* t1 = calloc( size, sizeof( char ) );
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}

char* t2 = calloc( 5, sizeof( char ) );

char* code = calloc( 9, sizeof( char ) );
snprintf( t2, 5, "%-4s", strncpy( tl1l, s, size ) );
for (1 =0; 1< 5; ++1 )

t2[i] = ( t2[i] == " " ) ? 'X' : toupper( t2[i] );
snprintf( code, 9, "%s%04d", t2, time( NULL ) % 100000 );
free( t1 );
free( t2 );

return code;

int main() {

char *code;

printf( "Code: [%s]\n", code = genCode( "abc" ) );
free( code );

return 0;

Bai 193: (trang 56)

#include <stdio.h>
typedef void funcFile( char* );

void createFile( char* s ) {

}

printf( "Create file [%s]\n\n", s );

void readFile( char* s ) {

}

printf( "Read file [%s]\n\n", s );

void adjustFile( char* s ) {

}

printf( "Adjust file [%s]\n\n", s );

int main() {

}

char c;
funcFile *p[3] = { createFile, readFile, adjustFile };

do {
printf( "\nMENU\n" );
printf( "----\n"
"1. Them\n"
"2. Doc\n"
"3. Sua\n"

"4. Thoat\n");

printf( "Chon tac vu: " );

c = getchar();

while ( getchar() != '\n" ) { }

if (c>= '1" & ¢c <= '3" ) p[c - '@" - 1]( "Hello" );
} while ( c != "4' );
printf( "Bye...\n" );
return 0;
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Khac voi con tro thong thuong dung chi dén dir liéu, con tré ham (function pointer,
thuong goi 1a functor) 1a moét loai con tro dung chi dén code. Ban xem cach dung
con tré ham trong vi du ¢6 dong va chi tict sau:

#include <stdio.h>

/* dinh nghia mét s6 ham c6 dac diém gidng nhau (tham s&, tri trd vé, ...) */
int add( int a, int b ) { return a + b; }

int mul( int a, int b ) { return a * b; }

/* khai bdo con trd ham c6é tham s6 va kiéu trad vé giéng dac diém trén */
int ( *pFunc )( int, int );

/* khai bao va gan mdot mang cac con trd ham */

int ( *apFunc[] )( int, int ) = { add, mul };

/* khai bao mét ham nhan tham s6 la mdét con trd ham */

int caller( int, int, int (*p)( int, int ) );

int main() {
/* gan cho con trdé ham mot dia chi ham dé né Uy nhiém d&n khi goi ham */
pFunc = &add;
/* dereference mot con trdo ham nghia 1la Uy nhiém 1oi goi dén ham can goi
day 1a ham add(), vira dugc gan dia chi & trén */
printf( "%d\n", ( *pFunc )( 4, 5 ) );
/* nén dung cu phap sau, linh déng va dé sir dung hon, Gy nhiém dén ham mul()*/
pFunc = mul; /* tén mot ham xem nhuv 1a mét con tro ham! */
/* dung con trd ham nhu mét ham! (dy nhiém goi ham) */
printf( "%d\n", pFunc( 4, 5 ) );
/* dung mét con trdo ham trong mang cac con tro ham */
printf( "%d\n", apFunc[@]( 4, 5 ) );
printf( "%d\n", ( *( apFunc + 1 ) )( 4, 5 ) );
/* truyén 1o6i goi ham mul() dén ham caller() nhu 1a tham s6 cla caller() */
printf( "%d\n", caller( 4, 5, mul ) );
return 0;

}

int caller( int a, int b, int (*p)( int, int ) ) {
return p( a, b );

}

Vi bai tap can giai, ta dung mot mdng cdc con tré ham, mdi con tré ham chi dén
mot ham nhan tham s 1a mot chudi va c6 tri tra vé 1a void.

Khi khai bao mang con tré ham thay vi dung ct phap:

void( *p[] )( char* ) = { createFile, readFile, adjustFile };

ta diing typedef dé dinh nghia tén kiéu don gian va dé quan Iy hon:

typedef void funcFile( char* );

funcFile* p[3] = { createFile, readFile, adjustFile };

Bai 194: (trang 56)

#include <stdio.h>
#include <math.h>

void tab_func( double( *f )( double ), double a, double b, double step ) {
if (a>b ) { double t =a; a=>b; b=1t; }
printf( "%1@s%1@s\n", "x", "f(x)" );
for (; a < b + step; a += step )
printf( "%10.41f%10.41f\n", a, ( double )f( a ) );
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int main () {
tab_func( sin, 0.9, M_PI, M PI / 8.0 );
return 0;

}

Ham yéu cau viét trong bai tip trén nhan mot tham s6 1a mot con tré ham. Xem ham
caller() trong vi du phan giai bai tap 192 (trang 304). Ta phai:

- Khai bdo mét con tré ham trong danh sach tham sé: chi y ¢t phap khai bao phai
dt danh sach tham s va tri tra vé.

- Duing con tro ham trong than ham can viét: do kha nang diing con tré ham nhw mét
ham (goi 14 ty nhiém goi ham) nén cach ding con tré ham rat ty nhién.

Bai 195: (trang 57)

#include <stdio.h>
#include <stdarg.h>

double average( int n, ... ) { /* Ham cé danh sach tham s& thay déi */
int i;
double s = 0;
va_list ap;
va_start( ap, n );
for (1 =1; 1 <=n; ++1i ) s += va_arg( ap, double );
va_end( ap );
return n ? s / n : 0;

}

int main() {

double x = 32.4, y = 24.7, z = 4.5, t = 11.8;
printf( "x = %.1f y = %.1f z =
printf( "average( 2, x, y )
printf( "average( 3, X, y, z )
printf( "average( 4, x, y, z, t ):
return 0;

}

Af t = %.1f\n", x, y, z, t);
.3f\n", average( 2, x, ¥y ) );
.3f\n", average( 3, x, Yy, z ) );
.3f\n", average( 4, X, y, z, t ) );

3% 3R ¥ R

Ham yéu cau trong bai tap 1a ham c6 danh sach tham so thay doi (variable argument
list), con goi 1a variadic function. Ca phap khai bao ham nhu sau:
fn_type fn_name ( [ arg_type 1 fixed arg 1,
[ arg_type 2 fixed _arg 2, [etc.] ] ]
Llast_arg_type last_fixed_arg, ... );
Vi du: ham printf(), ham scanf(), ...
Khi khai bao prototype, ngodi cac tham sb bat budc, cac tham sb con lai dugc thay
thé béi chudi "...".
Ham loai nay dugc thuc hién véi sy hd tro clia cac macro trong <stdarg.h> sau:
- void va_start( va_list argptr, last_fixed_arg );
Dung khéi tao danh sach tham s argptr truéce khi dung béi va_arg() Va va_end();
Last_fixed_arg |2 tham s cudi bat budc khai bao tén trong prototype.
- void va_arg( va_list argptr, type ),
Mai 1an 201 s& tach tur danh sach tham s6 argptr ra mot tham s6 véi kiéu type. Lan
goi tlep s& tra vé tham sb tlep.
-void va_end ( va_list argptr );
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Két thuc xtr Iy danh sach tham s6 argptr, khong luu cac tham sé khong sir dung, khi
c6 mot 101 goi va_start() Khac bat dau xur 1y lai danh sach tham s6.

Bai 196: (trang 57)

#include <stdio.h>

#tdefine islower( c ) ( (c) >= '"a' && (c) <= 'z"' )

#tdefine toupper( c ) ( islower((c))? (c) + ('A'-'a") : (c) )
#tdefine percent( a, b ) ( (b) ? (double)a / b * 100 : 0 )

int main() {
printf( "'c' viet hoa la '%c'\n", toupper( 'c' ) );
printf( "123 la %g%% cua 12345\n", percent( 123, 12345 ) );
return 0;

}

Bai 197: (trang 57)

#include <stdio.h>

#define Biton( d, n ) ( (d) | ( (int)1 << (n) ) )

#tdefine BitOff( d, n ) ( (d) & ~( (int)1l << (n) ) )
#tdefine BitFlip( d, n ) ( (d) ~ ( (int)1 << (n) ) )

#tdefine isBit( d, n ) (((d)&((int)l << (n) ) ) > 0)

void printBits( int d ) {
int i, size = sizeof( int ) * CHAR_BIT;
printf( "% = ", d );
for (1 =size - 1; i >=0; --i ) {
putchar( isBit( d, i ) + 48 );

if (1 % CHAR_BIT == © ) putchar( ' ' );
}
putchar( '\n' );
}
int main() {
int d = 12345;
printf( "So goc : " ); printBits( d );

printf( "Bat bit 8: " ); printBits( BitOn( d, 8 ) );
printf( "Xoa bit 5: " ); printBits( BitOff( d, 5 ) );
printf( "Dao bit 4: " ); printBits( BitFlip( d, 4 ) );
return 0;

Céc macro trong bai tap dung céc toan tir bitwise dé thurc hién cac thao tac trén bit,
xem bai tap 56 (trang 120):

- Macro Biton( d, n ): tao mask bang cach dung toan tir dich trai <<, dich bit 1 d&én
dung vi tri cAn bdt bit trong d, sau d6 dung toan tir or bitwise dé bt bit.
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0 0 0 1 0 0 0 0 | mask

dich train

1 don vi tao
ORbitwise 35K

- Macro Bitoff( d, n ):tao mask béng cach dung toan tir dich trai <<, dich bit 1 dén

dung vi tri, sau d6 dung toan tir dao bit ~ dao tat ca bit cia mask dé co mask dao.

Trong mask dao, bit @ nam dtng vi tri can x6a bit trong d, sau d6 dung toan tir AND

bitwise dé xoa bit.

1 1 1 0 |1 1 1 1 |mask ddo

49— dich trdi n don —
0 vi, roi ddo bit
AND tao mask dao
- Macro BitFlip( d, n ):tao mask bang cich dung toan tir dich trai <<, dich bit 1
dén dang vi tri can /4t bit trong d, sau d6 dung toan tir XoR bitwise dé /dt bit.

1 1 1 1 1 1 1 1 d

0OjJo]oOof]1]]o]JOf O] 0O [mask

dich tréin ——
0 don vi tao
YOR mask

- Macro isBit( d, n ): dinh tri mot biéu thire diéu kién dé xac dinh bit dang xem
xét 1a @ hay 1. Trudc hét, tao mask bang cach dung toan tir dich trai <<, dich bit 1 dén
dung vi tri can kiém tra trong d, sau d6 dung toan tir AND bitwise dé AND giita d va
mask. Néu bit kiém tra bang e thi két qua AND bang e, ngugc lai két qua AND 16n hon
e. Ta dinh tri biéu thtrc diéu kién dé bdo dam trd vé e hogc 1.

1 1 1 0 []1 1 1 1 d

0] 0 [ O]f 1 0| O0f 0] 0 [mask

dich tréin
0 don vi tao
AND mask

Ham printBits () dUng macro isBit() nay dé in cac bit ctia mot sd.

Bai 198: (trang 57)

#include <stdio.h>
#include <limits.h>
#define isBit( d, n ) ( ( (d) & ( (int)l << (n) ) ) > @)
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#tdefine LoByte(x) ((X)&(INT_MAX >> sizeof(int)*CHAR_BIT/2-1))
#tdefine HiByte(x) ((x) >> sizeof(int)*CHAR_BIT/2)

void printBits( int d ) {
int size = sizeof( int ) * CHAR_BIT;
int i;
printf( "%d = ", d );
for (i =size - 1; i >=0; --1 ) {
putchar( isBit( d, i ) + 48 );
if (i % CHAR_BIT == @ ) putchar( ' ' );

putchar( '\n' );
}

int main() {
int d = INT_MAX / 10;

printf( "Platform %d-bits\n", sizeof( int ) * CHAR_BIT );
printf( "INT_MAX / 1@0:\n" ); printBits( d );

printf( "High Byte: " ); printBits( HiByte( d ) );
printf( "Low Byte : " ); printBits( LoByte( d ) );
return 0;

}

Céc hang sb sau duoc khai b&o trong <limits.h>:

CHAR_BIT: b bit c0 trong 1 byte, it nhit 1 s.

INT_MAX: tri int 16n nhit, bang 2% - 1 v6ik = sizeof(int) * CHAR_BIT.
Nhu viy INT_MAX €O s bit sizeof (int) * CHAR_BIT - 1, CAc bit déu bang 1:
01111111 11111111 11111111 11111111

Ap dung dé viét cac macro nhu sau:

- Macro HiByte( x ): don gian dich phai sé integer x phan ntra sd bit cua chung dé
loai di cac bit thudc cac byte thap.
S6 goc: 00001100 11001100 | 11110000 10101010

Dich phai: 00000000 00000V | 00PV1100 11001100

- Macro LoByte( x ): trudc hét tao mask bﬁng cach dich phai INT_MAX phan nira sb
bit - 1 (lwu ¥ toan tir - wu tién hon toan tir >>), sau d6 AND bitwise cho x dé loc lay
cac bit thudc cac byte thip.

S goc: 00001100 11001100 | 11110000 10101010

Mask: 00000000 00000000 | 11111111 11111111 )

Két qua AND: 00000000 00000000 | 11110000 10101010

Bai 199: (trang 57)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char* firstname( char* s ) {
char *t = strdup( t );
char *r = strtok( strchr( t, ":'" ), " " );
free( t );
return r;
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}

int compare( const void* s, const void* s1 ) {
char *t, * t1;
t = firstname( *( char** ) s );
tl = firstname( *( char** ) s1 );
if ( stremp( t, t1 ) == 0 ) {
t = strchr( *( char** ) s, ' ' );
tl = strchr( *( char** ) s1, "' '
}

return strcmp( t, t1 );
}

)s

int main() {
int i, n;
char* s[100];
FILE *f;

f = fopen( "EMP.TXT", "r" );
if (1) {

perror( "Loi" );

return 1;

}

printf( "Noi dung...\n" );
i=09;
while ( ( s[i] = calloc ( 255, sizeof( char ) ) ) != NULL
&& fgets( s[i], 255, f ) != NULL )
printf( "%s", s[i++] );
fclose( f );

printf( "Sap xep...\n" );
n=1ij;
gsort( ( void* )s, ( size_t )n, sizeof( char* ), compare );
for (1 =0; 1< n; ++1 )
printf( "%s", s[i] );
return 0;

}

Giai thuat sz“'}p xep dugc xem la nhanh nhat 1a sap xép nhanh (quick sort). Noi dung
giai thuat (sap xep tang) nhu sau:

void quicksort( int a[], int lo, int hi ) {
int i = lo, j = hi, pivot;
if (1<3) Ao
pivot = a[hi];
do {
while (i < j && a[i] < pivot ) i++;
while ( j > i && a[j] »>= pivot ) j--;
if (i< 3 ) swap( a[il, a[j] );
} while (1 < 3 );
swap( a[i], a[hi] );
quicksort( a, lo, i - 1);
quicksort( a, i + 1, hi );
}
}

- Chon mot phan tir lam truc pivot.
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- Mang can sap xép dugc phan hoach (partition) thanh hai phan véi phan tir pivot
lam truc sao cho: cac phﬁn tt tir vi tri @ dén vi tri pivot - 1 c6 nodi dung nho hon
phan tir pivot, cac phan tir tir vi tri pivot + 1 dén vitrin - 1 c6 nodi dung I6n hon
hodc bang phan tir pivot.

- Tiép tuc chon phan tir pivot va phan hoach cho mdi phan trong hai phan trén ...
Day 1a mot qua trinh dé quy v6i diém dimg 13 khi danh sach da c6 thir tu.

Vé ban chat, quick sort lan lugt chon cac phan tu trong danh sach lam phan tir pivot,
phan tir nay s& duoc sap xep ding vi tri, khi tat ca cac phan tir déu duoc chon lam
phan tir pivot thi mang sap xép xong, d¢ quy s€ dung lai.

Giai thuat phan hoach véi mot phan ctia mang, gidi han bdi bién dudi 1o va bién trén
hi, dugc thuc hién nhu sau:

- Chon phén ttr cudi a[hi] lam truc.

- Quét mang theo 2 hudng, tir 1o Ién (i++) va tir hi xudng (G--), neu van “binh
thuong” (sap xep dung) thi tiép tuc quét (2 vong while bén trong), néu “sai” (sap xép
sai) thi hoan doi.

- Sau khi quét xong (thoat khoi vong do while, phan tir pivot di sip ding vi tri),
hoén ddi vi tri a[hi] (pivot) véi vi tri a[i].
Giai thuat quick sort dugc ap dung trong ham gsort() clia stdlib.h:
void gsort( void* array, size_t n, size_t size,

int ( *compar'e )( const v01d*, const void* ) );
Ham gsort() s& sip xép mang array bang thuit toan quick sort theo diéu kién do
nguoi dung quy dinh. Nguoi dung dinh nghia diéu kién sap xép bang cach dinh nghia
mot ham callback (hai tham s6) so sanh hai phan tir ciia mang, cac tri tra vé ctia ham
nay (< e,= e, > @) quyét dinh chleu sap xep gsort() goi ham nay thong qua con tro

ham dugc truyén nhu tham s6 cudi khi goi gsort().
int ( *compar‘e )( const void *, const v01d * ),

Tham s6 thir hai (kiéu size_t) 1a 5O phan tr can sép xép.

Tham sd th ba 1a kich thuéc mdi phan tlr cia array, do array dugce qsort() chuyén
thanh kiéu void* nén can tham sé nay dé xac dinh kich thirc mdi phan tu.

Chu y 1a ham callback chuyén tham s6 truyén t6i thanh con tro kiéu void*, bén trong
ham ta ép kleu tham s6 roi dung toan tir lay noi dung * (dereference - gidi quy) dé so
sanh. Vi du can so sanh 2 phan tir kiéu int, tham s6 dugc truyén nhu con tré void*,
ta ép kiéu thanh int* (khong phai thanh int), roi dung toan tir dereference *:

int intcompare( const void* a, const void* b ) {
return *( ( int* ) a ) - *(C ( int* ) b );
}

S€ dé nham lan néu ta can so sanh 2 chuoi (nghia 1a hai con troé char*), lc d6 ta ép
kiéu thanh con tro chi den con tro:.

int strcompare( const void* spl, const void* sp2 ) {
const char* sl1 = *( char** )spl;
const char* s2 = *( char** )sp2;
return strcmp( s1, s2 );

b
Ham firstname() dung strchr() dé xac dinh token thir hai, tach firstname tir token
nay bang strtok() voi dehmlter 1a space va ":". Delimiter ":" nham loai dau ":"

dau chudi do strchr() tra vé& va dé phong truong hop khong co lastname
strtok( strchr( t, ':" ), " ")
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Vi strtok() pha hily chudi dau vao nén ta sao chép ra chudi t trudc khi phén tich.
Sau khi so sanh thay firstname giong nhau, ta lai dung strchr() tim ky tu space
phan cach gilra firstname va lastname d€ xac dinh lastname.

Bai 200: (trang 58)

#include <stdio.h>
#include <stdlib.h>
#include <string.h>

char* firstname( char* s ) {
char *t = strdup( t );
char *r = strtok( strchr( t, ':" ), " " );
free( t );
return r;

}

int compare( const void* s, const void* s1 ) {
char *t, * t1;
t = firstname( *( char** ) s );
tl = firstname( *( char** ) s1 );
return strcmp( t, t1 );
}

int comparel( const void* s, const void* s1 ) {
return strcmp( *( char** ) s, *( char** ) s1 );

}

int main() {
int i, n;
char *s[100], *fname[100], *t;
char** p;
char key[20];
char* k = key;

FILE *f;
f = fopen( "PERSON.TXT", "r" );
if (1F) {

perror( "Loi" );

return 1;
}
printf( "Noi dung...\n" );
i=o;

while ( ( s[i] = calloc ( 255, sizeof( char ) ) ) != NULL
&& ( fname[i] = calloc ( 20, sizeof( char ) ) ) != NULL
&& fgets( s[i], 255, f ) != NULL ) {
printf( "%s", s[i] );
fname[i] = firstname( s[i] );
i++;

¥

fclose( f );

n=1ij;

gsort( ( void* )s, ( size_t )n, sizeof( char* ), compare );
gsort( ( void* )fname, ( size_t )n, sizeof( char* ), comparel );

printf( "\nNhap firstname: " );
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fgets( key, 20, stdin );
if ( ( t = strrchr( key, '\n' ) ) != NULL ) *t = "\0@';

= ( char** )bsearch( ( void * ) &k, ( void * ) fname,
( size_t )n, sizeof( char * ), comparel );

if (p)

printf( "Ma vung cua %s: %s\n",

key, strtok( strchr( s[p-fnamel, '(' ), "O)" ) );

else

printf( "Khong tim thay %s\n", key );
return 0;

}

Véi mang dd sdp xép, ngudi ta thuong dung thuat toan tim kiém nhi phan (binary
search) dé x4c dinh nhanh mét phan tir trong mang.
Ham bsearch() clia stdlib.h dung thuat toan tim kiém nhi phan dé tim mot phan tir
so trung véi key trong mot mang da sdp xép array:
void bsearch( const void* key, const void* array, size_t n,

51ze _t size, int ( *compare )( const void*, const void* ) );

Ba tham so cu01 clia bsearch() giong ham gsort (), Xem bai 199 (trang 311), dac biét
1a tham s6 cubi 1a con tré ham chi dén ham so sanh do nguoi ding viét, dé cho biét
mang array duoc sip xép theo diéu kién nao.

Mot s6 bai tap tong hop

Trude khi chuyén sang phan CAu trac dir liéu, chung ta 6n tap bang cach thuc hién
mot sb bai tap tong hop c6 dic ta phire tap. Do bai giai dai, nén ching toi chi kém
bai giai theo source code cua sach, khong trinh bay ¢ day.

Bai tap:

Phién ban may tinh ciia tro choi ¢6 dién Hangman dugc mé ta nhu sau:
- Chuong trinh chon ngau nhién mot chudi thir thach tir mét tap tin.

+ Chudi thir thach c6 thé c6 nhiéu tir, mdi tir chi chira cac chir cai viét hoa.

+ Tép tin chira nhiéu chudi thir thach, mdi chudi ndm trén mot dong, dong cubi tréng.
- Chuong trinh hién thi chudi thir thach véi cac ky tu chua biét thay bang ddu « .

- Nguoi choi nhap ky tu du doan, chit hoa hodc chir thuong. Chuong trinh danh gia:
+ Néu ky tu nhap khong hop 1 (khong phai chit cai) hodc tring véi ky tu da sir dung
trong céc lan thir trugc, chuong trinh bao 15i.

+ Néu ky tu du doan c6 trong chudi thir thach, chuong trinh hién thi chudi thir thach
v6i cac ky tu doan dung hién thi rd tai vi tri ciia ching trong chudi. Néu ngudi choi
doan dugc tat ca ky tu c6 trong chudi thir thach, ngudi choi thing.
+ Néu ky tu du doan khong co trong chudi thir thach, chuwong trinh
dém thém mot 15i. Néu ngudi choi nhan 10 13i trude khi doan dugc
tat ca ky tu c¢6 trong chudi thir thach, nguoi choi thua va chuong
trinh s& hién thi chudi thir thach.

Thuyc té, v6i mot 161, trd choi Hangman v& thém mot nét trong hinh

nguoi bi treo ¢6 ¢6 10 nét; khi hinh v& hoan tt, nguoi choi thua. —
— Hangman (You are allowed to wrong 10 times)
= Keyword: _

Enter a character: o
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Have 2 '0'!

Keyword: _ O _ O _ _ _
Enter a character: s

Sorry! Don't have 'S'!
Keyword: O _ O _ _ _
Enter a character: o

Replicate character!

Enter a character: h

Have 1 'H'!

Keyword: H __ _ O _O0 _ _ _
Enter a character: 1

Have 3 'L'!

Keyword: H _LLO _ O _ L _
Enter a character: e

Have 1 'E'!

Keyword: HELLO _ O _ L _

Enter a character: w
Have 1 'W'!
Keyword: HELLO WO L

Enter a character: r
Have 1 'R'!
Keyword: HELLO WORL

Enter a character: d

Have 1 'D'!

Keyword: HELLO WORLD
Congratulation! You win!

Bai tap:

Phién ban may tinh cia tro choi ¢6 dién Mastermind dwoc mé ta nhu sau:

- Chuong trinh chon 4 ) nga:lu nhién tir mot day s6 cho trude (tr 1 dén range, mic
dinh 14 5) dé tao thanh chudi thit thach. Cac so trong chudi thir thach co thé khac
nhau hodc cho phép trung nhau, tiy thiét 1ap d6 kho cua tro choi. Thuc té, trd choi
Mastermind dung cac mau thay cho sd.

- Nguoi choi thuc hién mot lan doan thu b?mg cach nhép 4 sb dé tao thanh chudi duw
dodn. Chuong trinh dénh gia chudi du doan va cung cap cac thong tin goi y:

+ S6 chir s6 trong chudi dy doan di dung gi tri 1an vi tri so v&i chudi thir thach.

+ S chit s trong chudi du doan da dung gia tri nhung sai vi tri so véi chudi thir thach.

Dua trén cc thng tin goi ¥, ngudi choi didu chinh lai chudi du doan trong 1an thir ké tiép.
- S6 1an thir 12 gioi han (tir 3 dén times, mic dinh 1a 8). Néu ngudi choi doan diing
chudi thir thach trong sb 1an thir cho phép, ngudi choi thang. Néu da hét sé 1an thu
cho phép, ngudi choi thua va chuong trinh s& hién thi chudi thir thach.

—==l| | Mastermind
[x] - Correct number, correct location
— [?] - Correct number, not in proper location
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[ 1 - Nothing
Range (1 - 5)? 7
Default range: 5
Duplicate (y/n)? y
Attempt times (3 - 8)? 3

1/3: 1 2 3 4
[x]1[x]0 1 1
2/3: 5542
[x][?10210 ]
3/3: 5244
[x1[x10x]IL ]
Sorry, you lose!
Challenge: 52 2 4

Huéng dan:

Sinh chudi thir thach véi cac chir sb cho phép tring nhau rat don gian, chi can sinh
ngiu nhién céc s6 trong day cho trude.

Sinh chudi thir thach véi cac chit s6 khac nhau khd hién thuc hon, diéu kién la range
khéng nhé hon kich thudc cua mang két qua. Tién hanh nhu sau:

+ Tao mang c6 kich thudc range, tri tai moi phan ttr bang chi s6 phan tu do (thém 1).
+ Lan luot hoan chuyén timg phéan tir v&i phan tir ¢ vi tri ngau nhién trong méang,
goi 1a trdn mang (shuftle).

+ Cat iy mot phan mang trén dé tao mang két qua.

#tdefine swap( a, b ) { int t = a; a=b; b = t; }

void genArrayDiff( int* a, int size, int range ) {
if ( range < size ) genArrayDup( a, size, range );
else {
int i;
int* b = calloc( range, sizeof ( int ) );
for (1 =0; i< range; ++i ) b[i] =1 + 1;

for (1 =0; i< range; ++i ) swap( b[i], b[rand() % range] );
for (i=0; i< size; ++i ) a[i] = b[i];
free(b);

}

}

Van dé kho giai quyet nhat la ham test(), ham nay tra ve:

- s: 86 chir s6 trong chudi du doan di ding gia tri 1an vi tri v&i chudi thir thach. Ban
chi phai so sanh chudi thir thach (mang a) va chudi du doan (mang b).

- r: 86 chit s6 trong chudi dy doan da dung gia tri nhung sai vi tri v6i chudi thir thach,
tra vé thong qua déi s6. Tinh rnhu sau:

+ Tinh tan s6 xuét hién cac sb trong day tir 1 dén range cho chudi thir thach va chudi du
doén, luu trong cac mang tin s6 tuong img fa Va fb.

+ Tong t clia CAC min(fa[i], fb[i]) chinh 1a s6 chit s6 trong chudi du doan ding gia
tri so v&i chudi thir thach, vé6i vi tri clia ching dung hodc sai. Nhuvay r = t - s.

int test( int* a, int* b, int size, int* r ) {
int i, s;
int fa[RANGE] = { @ };
int fb[RANGE] = { @ };
for (s =1=0; 1< size; ++i )
if ( a[i] == b[i] ) s++;

317



http://www.codeschool.vn/

© Dugng Thién T& www.codeschool.vn

for (1 =0; i< size; ++i ) {
fa[a[i] - 1]++;
fb[b[i] - 1]++;

¥

for ( *r =1 = 0; i < RANGE; ++i )
*r += fa[i] < fb[i] ? fa[i] : fb[i];

*r -= s;
return s;
}
Bai tap:

Vlet chwong trinh mo phéng casino véi mot ngudi choi. Nguoi choi bat dau véi sb
tién $1000. Ngudi choi c6 thé chon mét trong cac tity chon tir menu sau day:

1. Buy chips

2. Sell chips

3. Play Craps

4. Play Arup's Game of Dice

5. Status Report

6. Quit

A. Chi tiét dic ta:

1. Buy chips

Casino choi bang chip, c6 gia $1 1/chip. Nguoi choi nhép s tién muon mua chip,
casino cung cap s chip t6i da ma sd tién d6 c6 thé mua va tra lai tién thura.

2. Sell chips

Casino s€ mua lai chip véi gia $10/chip.

3. Craps

Mot trong cac tro choi "cong bang" tai casino 1 Craps. Luat choi:

- Ném mot cdp suc sdc sau mat.

- Néu téng diém 1a 7 hodc 11, ban thing.

- Néu téng diém 14 2, 3, hodc 12, ban thua.

- Néu khong, ghi lai tong diém k nay.

- Tiép tuc ném cap suc sdc cho dén khi nhan duoc téng diém 12 k hodc 1a 7

- Néu nhan duoc k trudce, ban tha“ing. Néu nhan duoc 7 trudce, ban thua.

4. Arup's Game of Dice

Tro choi nay "cong bang" hon trd choi Craps, nhung nha cai van nim co hdi 50,2%
thang. Luat choi:

- Ném mot cdp suc sdc sau mat.

- Néu téng diém 1a 11 hodc 12, ban théng.

- Néu téng diém 1 2, ban thua.

- Néu khong, ghi lai tong diém k nay.

- Ném cip suc sic mot lan nita.

- Néu nhan duge téng diém 16n hon k, ban théng. Néu nhan duge téng diém nho hon
hoéc b:lfmg k, ban thua.

5. Report

Thong bao cho ngudi choi sb tién va sd chip ho hién co.

6. Quit
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Chuong trinh s€ thyc hién mdi sy Iya chon cho dén khi ngudi choi chon Quit. Khi
thoat, tat ca cac chip ctia nguoi choi s€ tw dong ban lai cho casino va mét thong diép
dugc in ra, bao cho ngudi choi s6 tién ciia ho sau khi choi.

B. Kiém thir hop 1¢:

Dudi day 1a mot s 16i ¢6 thé ma chuong trinh can phai kiém tra:

- Khéng cho phép nguoi choi mua chip véi sb tién nhiéu hon ho dang co.

- Khong cho phép nguoi choi dit cuge sé chip 16n hon sé chip ho dang c6.

- Khéng cho phép nguoi choi ban sb chip 16n hon sb chip ho dang cé.

- Ngudi choi phai dat cugc it nhét 1 chip cho mot 1an choi, hodc ho khéng duogc choi.

= Welcome to the Casino. Here are your choices:
>_ 1. Buy chips
_— 2. Sell chips

3. Play Craps

4. Play Arup's Game of Dice

5. Status Report

6. Quit

[any

How much cash do you want to spend for chips? 500
Welcome to the Casino. Here are your choices:

1. Buy chips

2. Sell chips

3. Play Craps

4. Play Arup's Game of Dice
5. Status Report

6. Quit

2

How many chips do you want to sell? 46
Sorry, you do not have that many chips. No chips sold.
Welcome to the Casino. Here are your choices:

1. Buy chips

2. Sell chips

3. Play Craps

4. Play Arup's Game of Dice
5. Status Report

6. Quit

I

How many chips would you like to bet? 46
Sorry, you do not have that many chips to bet. No game played.
Welcome to the Casino. Here are your choices:

1. Buy chips

2. Sell chips

3. Play Craps

4. Play Arup's Game of Dice
5. Status Report

6. Quit

4

How many chips would you like to bet? 5

Press 'r' and hit enter for your first roll. r
You rolled a 11.

You win!

Welcome to the Casino. Here are your choices:
1. Buy chips

2. Sell chips
3. Play Craps
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4. Play Arup's Game of Dice

5. Status Report

6. Quit

4

How many chips would you like to bet? 10

Press 'r' and hit enter for your first roll. r
You rolled a 5.
Press 'r' and hit enter for your first roll. r

You rolled a 5.

Sorry, you have lost.

Welcome to the Casino. Here are your choices:
Buy chips

Sell chips

Play Craps

Play Arup's Game of Dice

Status Report

Quit

a0V, WNER

After selling your chips, you have $905. Thanks for playing!

Bai tap:

Viét chuong trinh tir dién Anh - Anh ¢6 céc chirc ning sau:

- Tao mot tr moi: mot tur (word) vdi nghia cua nd (meaning) dugc luu trong hai tap
tin, tur luu trong tp tin @_index.dat, nghia luu trong tap tin @_meaning.dat. Trong
d6, @ 1a chir cai dau (viét thuong) cua tir dwoc luu. Vi du: absent, abstraction Va
avoid déu dugc luu trong cac tap tin a_index.dat Va a_meaning.dat. Nhu vay, toan
bo tir dién 26 chit cai luu trong 52 tap tin.

Tt khong qua 20 ky tu, nghia cia tir khong qua 255 ky tu.

Néu tir méi nhap da c6 trong tir dién, chuong trinh béo tir da ton tai.

- Cép nhat mdt tir: chuong trinh s€ hoi tir can cép nhét. Néu tir yéu ciu co trong tur
dién, chuong trinh cho phép cip nhat nghia cua no. Néu khong tim thdy tir yéu ciu,
chuong trinh béo tir khong c6 trong tir dién.

- Tra nghia mot tir: chwong trinh s& héi tir can tra nghia. Néu tir yéu cau c6 trong tir
dién, chuong trinh hién thi nghia cia no. Néu khong tim thay tir yéu cau, chuong
trinh bao tir khong c6 trong tir dién.

English - English Dictionary
1. Create a new word
2. Edit a word

3. Lookup meaning

4. Exit

Please choose a number (1-4): 1

Enter a new word: abstraction

Meaning: The quality of dealing with ideas rather than events.
1. Create a new word

2. Edit a word

3. Lookup meaning

4. Exit

Please choose a number (1-4): 1

Enter a new word: avoid

Meaning: keep away from or stop oneself from doing (something).
1. Create a new word

2. Edit a word
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3. Lookup meaning

4. Exit

Please choose a number (1-4): 3

Enter a word to lookup: avoid

Meaning: keep away from or stop oneself from doing (something).
1. Create a new word

2. Edit a word

3. Lookup meaning

4., Exit

Please choose a number (1-4): 2

Enter a word to update: avoid

Meaning: 1. keep away from; 2. repudiate, nullify.
1. Create a new word

2. Edit a word

3. Lookup meaning

4. Exit

Please choose a number (1-4): 3

Enter a word to lookup: avoid

Meaning: 1. keep away from; 2. repudiate, nullify.
1. Create a new word

2. Edit a word

3. Lookup meaning

4. Exit

Please choose a number (1-4): 4

Bye bye!

Bai tap:
Chuong trinh tinh thué thu nhép (Ontario, Canada) dua trén tai li¢u dac ta sau:
Payroll Deduction Calculations for Ontario Employees
I Gross Income
F Registered Pension Plan Contributions
Ul Union Dues
P Number of Pay Periods
TC Federal Personal Claim
TCP Provincial Personal Claim
XX Number of Dependants below age of 18
YY Labour-sponsored share purchases
F1  Authourized deductions
D CPP contributions year-to-date
C CPP contribution: tri nho hon gitra
(4.95% * (I - $3,500 / P), < 0 thi dung 0) va (1,861.20 — D, > 0)
D’  El premiums year-to-date
El  El premiums: tri nhé hon gitra (1.95% * 1) va ($760.50 — D’, > 0)
A Annual Taxable Income : P * (I -F-Ul) -F1

1. Annual Federal tax (T1)
Annual Federal Tax Bracket (FF)
Income Bracket 1 <3559 > 35,595 >71,190 > 115,739
<71,190 < 115,739
Annual Taxable Income A 2
Rate R 3 16% 22% 26% 29%
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A*R 4
Overcharge Constant K 5 0 2,136 4,983 8,455
A*R-K FF

K1 Personal Tax Credit: 16% * TC

K2 CPP,El credit: 16% * (P * C, t6i da 1,861.20) + 16% * (P * El, ti da 760.50)
T3 Basic Federal Tax: FF - K1 - K2

LCF Labour-sponsored tax credit: tri nho hon gitra $750 va 15% * YY
T1=T3-LCF

2. Annual Ontario Tax (T2)
Annual Ontario Tax Bracket (PP)

Income Bracket 6 <34,010 > 34,010 > 68,020
<68,020

Annual Taxable Income A 7

Rate Vv 8 6.05% 9.15% 11,16%

A*xV 9

Overcharge Constant KP 10 0 1,054 2,422

A*V-KP PP

K1P Personal Tax Credit: 6.05% * TCP
K2P CPP, EI credit: 6.05% * (P * C, tbi da 1,861.20) + 6.05% * (P * EI, t&i da 760.50)
T4  Basic Provincial Tax: PP - K1P - K2P
V1 Total Surtax
Surtax a: (T4 - 3,929) * 20%, >0
Surtax b: (T4 —4,957) * 36%, >0
S Provincial Tax Reduction: nhé hon gitra
(T4 +V1)va(2*($190 + $350 * XX) - (T4 + V1), <0 thi dung 0)
LCP Labour-sponsored tax credit: nho hon gitra $750 va 15% * YY
Ontario Health Premium (V2)
Income Bracket 11 <20,000 >20,000 >36,000 >48,000 >72,000 >200,000
<36,000 <48,000 <72,000 <200,000
Annual Taxable 12

Income A

Base Amount 13 0 20,000 36,000 48,000 72,000 200,000
(12) - (13) 14

Rate 15 0% 6% 6% 25% 25% 25%
(14) * (15) 16

Base Premium 17 0 0 300 450 600 750
(16) + (17) 18

Premium Limit 19 0 300 450 600 750 950

Min ctia (18) (19) V2
T2=T4+V1+V2-S-LCP

TP1 Annual Federal Tax per Pay Period: T1/P

TP2 Annual Ontario Tax per Pay Period: T2 /P

T Total Tax Deduction per Pay Period: TP1 + TP2
TD Total Deductions: T+ C+El+F + Ul

Net Income: | - TD

?7 Payroll Deduction Calculator
>-_ = ==
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Please enter the employee's pay period information :
Income for the current pay period : 1600
Registered Pension Plan contributions : 57
Union dues for the current pay period : 7

Please enter the employee's annual information :
Number of pay periods this year : 26
Federal tax credits (as per TD1 form) : 8148
Ontario tax credits (as per TD1 form) : 8196
Number of Dependants < 18 years old : 2
Labor-sponsored share purchases : 0
Authorized deductions : 0

Please enter the employee's year-to-date information :
CPP contributions year-to-date : 500
EI premiums paid year-to-date : 200

Gross Income 1600.00

Deductions:

Federal Tax 189.49
Provincial Tax 92.14
Canada Pension Plan 72.54
Employment Insurance 31.20
RRSP Contributions 57.00
Union Dues 7.00
Total Deductions 449.37
Net Income 1150.63

Bai tap:
Tai khoan (account) gém nhiéu loai. Tai mot thoi diém, tai khoan c6 mot sé du
(balance). Ghi ng (debit) va ghi co (credit) 1a hai loai but toan thyc hién trén tai
khoan. Tac dong ctia n6 khac nhau tuy theo loai tai khoan:
- Tai khoan c6 s6 du ng (debit balances): ghi no (debit) 1am tang balance ciia no, ghi
¢6 (credit) 1am giam balance ctia n6. Tai khoan c¢6 s6 du ng gdm céc loai sau:
+ Asset account: tai khoan tai san (tién mit, bat dong san, thiét bi, hang ton kho,
khoan phai thu). M3 bat dau 1 (tai san ngén han), 2 (tai san dai han).
+ Expense account: tai khoan chi phi (chi phi hoat dong, khiu hao, 13i vay pha
tra). Ma bat dau 6 (chi phi).
- Tai khoan c6 s6 du co (credit balances): ghi ng (debit) 1am giam balance cua no,
ghi ¢6 (credit) 1am tang balance ctia n6. Tai khoan c6 s6 du ¢6 gdm cac loai sau:
+ Liability account: tai khoan ng phai tra (cac khoan vay, ng dai han, 1ai phai
tra). Ma bat dau 3 (ng phai tra).
+ Equity account: tai khoan dau tu (khoan du phong, loi nhuan gitr lai). Ma bét
dau 4 (ngudn von cha so hitu).
+ Revenue account: tai khoan doanh thu (doanh thu dich vy, tién 13i nhan duogc).
M3 bét dau 5 (doanh thu).
Thuec té ¢6 nhiéu loai tai khoan hon. M3 tai khoan c6 tir 3 dén 4 ky tu, tiy theo mirc
do chi tiét.
Giao tac (transaction) goi la hach toan, bao gdm mét sé but toan thuc hién trén vai
tai khoan c¢ lién quan.
Vi du: mot sb hach toan.
- Mua laptop tra bang tién mat:
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No tai khoan 2112 (Equipment & machine, thiét bi & may moc) gia tri may nhép ve.
Co tai khoan 111 (Cash on hand, tién mit) tién chi mua may.
- Doanh thu cung cip dich vu vé6i thué gia tri gia ting (VAT) 5%:
No tai khoan 111 tong gia tri thanh toan.
Co tai khoan 511 (Sales, tai khoan doanh thu ban hang) doanh thu chua c6 VAT
C6 tai khoan 3331 (Value Added Tax, tai khoan thué gi tri gia ting) VAT phai ndp.
- Chi phi dién nudc mua ngoai:
No tai khoan 6277 (Outside purchasing services cost, chi phi dich vu mua ngoai).
Co tai khoan 111 chi
Thuec té, nhiéu hach toan rat phtc tap, nhung chung déu bao dam du ng va du c6 cua
tat ca cac tai khoan phai can bang nhau. Mt can ddi xay ra thuong do bdt toan sai.
Nhat ky ké toan ghi nhin cac giao tac trén:

—= General Journal

= Account Description Debit Credit
411 Von kinh doanh 100000

111 Tien mat tu von 100000
111 Chi tien mua laptop 3500

2112 Nhap tai san: laptop (3500) 3500

111 Thu tien dich vu 12600
511 Doanh thu dich vu #1234 12000
3331 VAT cla #1234 600
111 Chi tien hoa don dien nuoc 5000

641 Chi phi dien nuoc 5000

111 Agribank chuyen tien mat 22000
311 Vay Agribank 22000

S6 ke toan can doi ting loai tai khoan va cho biét du ng, du c6 cta loai tai khoan do.
= Balance Sheet

= Account Description Debit Credit
111 Cash on hand 134600 8500
2112 Equipment & machine 3500 (]
641 Selling expenses 5000 (%]

Debit Balances 134600
411 Working capital (%] 100000
311 Short-term loan (%] 22000
3331 Value Added Tax (%] 600
511 Sales 0 12000
Credit Balances 134600

Béo céo thu nhép cho thay thu nhap rong (net income) 1 hiéu ctia tong doanh thu
(revenues) vai tong chi phi (expenses):

Income Statement

Account Description Debit Credit
511 Sales (%] 12000
Total Revenues 12000
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641 Selling expenses 5000 ()
Total Expenses 5000
Net Income 7000.00

Nguoi st dung chuong trinh dung hai menu:
Menu thr nhat hién thi cac tac vu co ban: thye hign giao tac, xem nhat ky k¢ toan,
xem s0 k€ toan, xem bao cdo thu nhap.

—ll [ - MENU ------------
> . Execute transaction
. View the general journal

. View the income statement
. Quit the program

1
2
3. View the balance sheet
4
5

Khi chon thyc hién giao tac (muc 1.), menu thir hai s€ hién thi loai giao tac: tao tai
khoan, ghi ng va ghi ¢ dén tai khoan chi dinh.

—=ll | ------ Transaction MENU ------
S_ . Create account
. Debit

1

— 2
3. Credit
4. Cancel

Bai tap trén chi kho ¢ chd ban phai phén tich dugc dic ta vai kién thie thude vé mot
nganh khac. Sau khi phan tich, bai tap dugc thuc hién de dang khi t6 chirc tot cau
truc dir liéu dung chira tai khoan (account) va giao tac (transaction).

Bai 201: (trang 59)

#include <stdio.h>
#include <stdlib.h>

struct NODE {
int data;
struct NODE* next;
s
typedef struct NODE* NODEPTR;

void InsertFirst( NODEPTR* 1, int x ) {
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = *1;
*1 = p;
}

void InsertLast( NODEPTR* 1, int x ) {
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = NULL;
if ( 1*1 ) *1 = p;
else {
NODEPTR q;
for ( q = *1; g->next; q = gq->next ) { }
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g->next = p;
}
}

void OutList( NODEPTR 1, char* s ) {
printf( "%s: ", s );
for (; 1; 1= 1->next )
printf( "[%d]", 1->data );
putchar( '\n' );
}

void AfterInsert( NODEPTR 1, int d, int x ) {
if ( 11 ) return;
if ( 1->data ==d ) {
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = 1l->next;
1->next = p;
return;
}
AfterInsert( 1->next, d, x );
}

int main() {
NODEPTR 1 = NULL;
int x;

printf( "Nhap © de dung: " );
do {
scanf( "%d", &x );
if ( x ) InsertFirst( &1, x );
} while ( x );
OutList( 1, "List goc" );

InsertLast( &1, 5 );

OutList( 1, "Chen 5 cuoi" );
AfterInsert( 1, 3, 4 );

OutList( 1, "Chen 4 sau node [3]" );
return 0;

}

Cheén node vao danh sach lién két duoc viét nhu mot thanh phan ciia ham nhap dé
dua dir li€u vao danh sach lién keét.

1. Chén node dau
Chudi dir lidu duoc chén dau vao danh sach lién két s& c6 tha ty luu trit nguoc véi
thir tu nhap (nghia 1a cling ngugc vai thtr tu duyét - LIFO). Cac budc:
- C4p phat mot node p méi va dua day dua dit liéu vao node.
- Cho p->next va 1 tro cung mot noi (chtra cung dia chi): p->next = 1.
- 1 bay gio thay doi thanh p: 1 = p.
P—> o> Py & p->next = 1

e
v
v

]_=p o>

| — o>
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void Solution( NODEPTR* 1, int x ) {
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = *1;
*1 = p;
}

Can niam vitng hai budc cudi.
Khi viét ham nhép, str dung thao tac chén nay, con tré 1 cung cap cho ham nhap phdi
khoi tao truoc bang NULL trude.

2. Chén sau node q

Theo quan diém node bat ky cua danh sach ciing 1a node dau (node dau ciia danh
sach con lai), ta thay thuc chit viéc chén sau node q 13 chén node dau, véi con tro
quan ly danh sach 1 bay gi¢ 1a g->next (xem lai chén node dau):

Phai kiém tra xem 1 va q ¢6 khac nuLL khong trudc khi chén.

void Solution( NOPDEPTR 1, NOPDEPTR ¢, int x ) {
if (18&qg) {
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );

p->data X;
p->next = g->next;
g->next = p;

}
}

Trong truong hop chén sau mot node chira tri d, dung dé quy:

- Pé quy cho dén khi tim ra node q chira tri d. Khi tim ra node q thuc hién chén (chén
dau véi 1 bay gio 1a 1->next) ri két thuc dé quy.

- C6 hai truong hop dimg dé quy: da dén cudi danh sach hodc da tim va chén dugc
node.

void Solution( NODEPTR 1, int d, int x ) {

if ( 11 ) return;

if ( 1->data ==d ) {
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = l->next;
1->next = p;
return;

}

Solution( 1l-»>next, d, x );

}

3. Chén node cudi
Chudi dir liéu duoc chén dau vao danh séch lién két s& c6 thi ty luu trir giéng vai
thir ty nhap (nghia 1a ciing giéng véi thir tu duyét - FIFO). Vi vay cach chén cudi
thuong duoc lya chon hon.
- C4p phat mot node p méi va dua day dua dit liéu vao node (v6i p->next = NULL).
- Néu danh sach rong thi node méi 1a node dau tiénnén 1 = p.
- Néu khéng, tim dén node cubi q (khong phai tim con tro cudi). Ta dung mot vong
l3p dua node q chay tir dau danh sach dén cudi, nghia 1a khi con trd cudi cua danh
sach 1a g->next c6 tri NULL. DAy chinh la thao tac “do phia trudc”.
- Con tré cudi nay phai chi dén p: g->next = p.
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void Solution( NODEPTR* 1, int x ) {
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = NULL;
if ( !1*1 ) *1 = p;
else {
NODEPTR q;
for ( q = *1; g->next; q = g->next ) { }
g->next = p;
}
}

Kho khan do viéc phai duyét dén cudi danh sach lién két co thé dugc khac phuc bang
cach dua thém con tro cudi (thuong goi 1a con tré last) vao c4u tric va chip nhan
thém mot s6 thao tac dé xir 1y con tro cubi nay.

Véi s6 lugng node it, chén node cudi c6 thé thuc hién bang dé quy:

- Pé quy voi phan con lai cua danh sach cho dén con tré cudi.

- Khoi tao con trd cudi nay thanh mot node va dua ddy du dir lidu vao node.

void Solution( NODEPTR* 1, int x ) {

if (1*1 ) {
= (. NODEPTR )malloc( sizeof( struct NODE ) );
( *1 )->data = x;
( *1 )->next = NULL;
return;
}
Solution( &( *1 )->next, x );

}

4. Nhap d¢ quy

Cach nhép d¢ quy cho két qua gidng chén node cuéi, thuan tién do chudi luu trit co
thr tw giong v6i chudi nhép. Cach nay cing khong dung ham chén node, khong can
khéi tao NULL cho Con tré dau danh sach. Vi vay thich hgp cho viéc viét nhanh cac
vi du. Khuyét diém cach nhép nay 1a chi 4p dung v6i danh sach lién két c6 sb node
gi6i han dé han ché bac dé quy.

Vi du sau s& nhap cac sd nguyén vao danh sach lién két cho dén khi nhap s e.

NODEPTR Solution() {
int x;
NODEPTR p;
scanf( "%d", & );
if ( !x ) return NULL;
= ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = Solution();
return p;

}

int main() {
NODE 1;
printf( "Nhap © de dung: " );
1 = Solution();
/* L. */
}
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Bai 202: (trang 59)

#include <stdio.h>
#include <stdlib.h>

struct NODE {
int data;
struct NODE* next;
s
typedef struct NODE* NODEPTR;

NODEPTR InList() {
int x;
NODEPTR p;
scanf( "%d", &x );
if ( !x ) return NULL;
p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = InList();
return p;

}

void Solution( NODEPTR 1 ) {
if ( 11 ) return;
if ( 1->data % 2 == 0 ) { /* diéu kién 13 tri chan */

NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = 0;

p->next = l->next;

1->next = p;

Solution( 1l->next->next ); /* vugt qua node vlra chen */

else Solution( l->next );

}

void OutList( NODEPTR 1, char* s ) {
printf( "%s: ", s );
for ( ;1 ; 1 =1->next ) printf( "[%d]", 1->data );
putchar( '\n' );

}

int main() {
NODEPTR 1;

printf( "Nhap © de dung: " );
1 = InList();
OutList( 1, "List goc" );

Solution( 1 );
OutList( 1, "Chen @ sau tri chan" );
return 0;

}

Ta ding cach chén dé quy, nhung chu y: trong truong hop phai chén sau tat cd cdc
node chtra tri d v6i diéu kién nao do, khi chén mot node xong s& khdng ditng dé quy
ma phai “vuot” qua node vira chén vao. Vi néu node chén vao ¢ cung tri d (hodc co
diéu kién rang budc nhu d) s& gy dé quy vinh vién lam tran stack.
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Bai 203: (trang 60)

NODEPTR Solution() {
int x;
NODEPTR 1 = N
while ( 1) {

scanf( "%d", & );
if ( !x ) return 1;
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
if (1 == NULL || 1->data > x ) {
p->next = 1;
1=np;
} else {
NODEPTR t;
for ( t = 1; t->next & t->next->data < x; t = t->next ) { }
p->next = t->next;
t->next = p;
}
}

ULL;

}

Giai phap khong d¢ quy nhu sau:

- Néu danh sach rdng hoic node dau chira trj 16n hon trj can chén, ta thuc hién thao
tac chén dau.

- Néu khong, dung phuong phap “do phia trudce”, xac dinh node triée node can chén
va thuc hién thao tac chén sau mot node bit ky.

Mot cach trinh bay khac, d& hiéu hon, cho giai phap trén:

NODEPTR Solution() {

int x;

NODEPTR t1, t2, 1 = NULL;

while (1) {
scanf( "%d", &x );
if ( !x ) return 1;
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = NULL;
t1 = NULL;
t2 = 1;
while ( t2 && t2->data < x ) {

tl = t2, t2 = t2->next;

}
if ( !'t1 ) { p->next 1; 1 =p; }
else { p->next = tl->next; tl->next = p; }
}
}

- Pau tién tao mot node p kiéu NODEPTR chura tri x.

- Tim vi tri chén node x trong danh sach 1 bang con trd t2, con tré t1 di ngay sau t2.
Day 1a k¥ thuat “hai con tré theo nhau”: truéc khi t2 dich chuyén, gan t1 bang t2 dé
luu node trudce (hodc node cha) cia t2. Khi vong 1dp dung, t1 s€ 1a node trudc vi tri
can chén.

Néu t1 bang NULL, nghia 14 vong lip khong hoat dong do danh sach 1 rdng hoic node
dau dé c6 dir liéu 16n hon x, ta chén dau node p vao danh sach 1.
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Nguoc lai, chén node p vao danh séch 1 theo giai thuat chén sau node t1.

Giai phap dé quy rd rang ngin gon hon, nhung phai goi no tir mot ham khac:

- D¢ quy cho dén khi gap mot trong hai truong hop dimg dé quy: x4c dinh duogc node
¢6 tri 16n hon tri can chén hodc d3 dén cubi danh sach.

- Con tr6 1 luc nay dugc xem nhu mét con trdé “chi dén node dau” cta “danh sach
con lai”, ta thuc hién thao tac chén dau roi cham dat dé quy.

void Solution( NODEPTR* 1, int x ) {
if ( !*1 || ( *1 )->data > x ) {
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );

p->data = x;
p->next = *1;
*1 = p;
return;
}
Solution( &( *1 )->next, x );
}

Mot gidi phap tha vi la chén phia truge danh sach lién két mot node gia (ghost node),
nhu vy loai bé dugc viéc xét danh sach rong va truong hop chén dau.

NODEPTR Solution() {
int x;
NODEPTR g, p, t;
/* g la node gia, khéng can chia dir liéu */
g = ( NODEPTR )malloc( sizeof( struct NODE ) );
g->next = NULL;
while (1) {
scanf( "%d", & );
if ( !x ) return g->next;
for ( t = g; t->next != NULL && t->next->data < x; t = t->next ) { }
p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = t->next;
t->next p;

}
}

int main() {
NODEPTR 1;
printf( "Nhap © de dung: " );
1 = Solution();
OutList( 1, "List goc" );
return 0;

Bai 204: (trang 60)
Thong thuong node can x6a do mgt ham tim node theo mét yéu cau nao do tra ve.
Vi du x6a node c6 tri bang x, ham tim node sé¢ la:

NODEPTR Find( NODEPTR 1, int x ) {
for (; 1; 1 = 1->next )
if ( l1->data == x ) return 1;
return NULL;

}

Sau do:
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if ( (p=Find( 1, x ) ) != NULL )
Solution( &1, p );

else
printf( "Khong tim thay node!\n" );

1. X6a node dau = °__|_
Cén nidm viing cac budc xéa node dau, vi n6 1 co sd cho  d
cac truong hop con lai.

- Phai khai bdo mét con tro d (kiéu NODEPTR) gir lai node

I

A d
can xoa. 4
- Con trd 1 “tién 1&n” d¢ lai node dau cho con tro d giit. il .__I_
- Bay gio co thé xoa d. d -~

- Phai kiém tra xem 1 ¢ khac NuLL khong trude khi x0a.

void Solution( NODEPTR* 1 ) {
if (*1)A{
NODEPTR d = *1
= ( *1 )->next;
free( d );
}
}

X6a node dau nén 1 thay d6i khi goi ham, do d6 phai truyén 1 bang con tro.

2. X0a node p

X6a node khong quan tim dén tht tu trong danh sach:

- Sao chép dit liéu tir node dau vao node p, nhu vay node p da bi x6a, nhung lai c6 2
node chira ndi dung giéng node dau.

- X6a node dau nhu trén.

- Phai kiém tra xem 1 c6 khéac nuLL khong trude khi x6a.

void Solution( NODEPTR* 1, NODEPTR p ) {

if ( *1 ) {
p->data = ( *1 )->data;
p=1; /* dung lai con trd p */
*1 = ( *1 )->next;
free( p );
}

}

Xo6a node c6 quan tdm dén tht tu trong danh sach:
Theo quan diém node bat ky ciia danh sach ciing 1a
node déu (node dau cua danh sach con lgi), ta thiy g p
thuc chit viéc x6a node p 1a x6a node dau (xem C&c
budc x6a node diu):

- Con tré giit node dé xoa la p. q P
- Con tré chi vao node can xo6a (s& “tién 1én”):
Trudng hop p 1a node dau danh sach, con tré chi vao
node 12 1, s& “tién lén”: 1 = 1->next

Truong hop p la node nam giita danh sach, phai xac dinh node ngay trudc p (goi la
node q) bang phuong phap “do phia trudc” (lap cho dén khi g->next chi vao p). Néu
c6, con tro chi vao node 14 g->next, s& “tién lén

(g->next) = (g->next)->next.
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Dé don gian, ta ding con tro tuong duong: g->next = p->next
- Xo6a node, tirc giai phong p.

void Solution( NODEPTR* 1, NODEPTR p ) {
if (*1 ) |
if (p==*1) *1 = ( *1 )->next;
else {
NODEPTR q;
for ( q = *1; g->next &% g->next != p; q = g->next ) { }
if ( g->next ) g->next = p->next;
¥
free( p );
}
¥

3. Xoa dé quy

void Solution( NODEPTR* 1, NODEPTR p ) {
if ( !'*1 ) return;
if (p==x*1){
*1 = ( *1 )->next;
free( p );
return;
}
Solution( &( *1 )->next, p );
}

Khi dé quy, lic nao ta cling dang Xét node dau cua danh sach (danh sach ban Siﬁu
cling nhu cac danh sach con lai khi d¢ quy). Vi vdy, ta dua vé truong hop x6a dau.
C6 hai truong hop dung d¢ quy: da dén cudi danh sach; da tim va x6a dugc node.

Bai 205: (trang 60)

void Solution( NODEPTR* 1 ) {
if ( !'*1 ) return;
Solution( &( *1 )->next );
if (*1) {
NODEPTR p = *1;
*1 = ( *1 )->next;
printf( "Xoa node [%d]\n", p->data );
free( p );
return;
}
}

Ta thuc hién x6a dé quy timg node cta danh sach lién két ké tir dau dén cudi giong
nhu bai trén. Sau d6 chuyén giai phap tré thanh “dé quy dau”. Khi d6 dé quy s& duoc
thuc hién dén cudi danh sach lién két, luu cac thong tin vao stack hé thong, sau do
moi tién hanh xo6a tir cudi nguoc 1én dau.

Bai 206: (trang 60)

void Solution( NODEPTR* 1, int x ) {
if ( !*1 ) return;
if ( x == ( *1 )->data ) {
NODEPTR d = *1;
*1 = ( *1 )->next;
free( d );
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Solution( 1, x );
}
else Solution( &( ( *1 )->next ), x );
}

/* goi trong ham main() */
Solution( &1, k );

Trong truong hop phai x6a nhiéu node chira tri x, khi x6a mdt node xong ta khong
dirng dé quy. Tuy nhién can cha ¥ khi dé quy tiép:

- Trong truong hop khong x6a node dang xeét, ta d¢ quy tiép voi danh sach con lai,
ké tir node ké tiép: 1->next

- Trong truong hop x6a node dang x¢t, ta dé quy tiép voi danh sach con lai, ké tir
node méi don lén: 1. Diéu | nay giip tranh bo sot cac node don 1én khi x6a, xuét hién
khi ¢6 hai node can x6a nam ké tiép nhau.

Bai tap: Xoa cac tri tring 1ap trong danh sach lién két.

Thuc hién 1dp véi hai con trd: p chi node dang xét va t duyét cac node sau node dang
xét dé x6a cac node chira tri tring 1ap. Luu ¥ 13 node dau khong bao gid bi x6a nén
1 dugc truyén bang tri, khong can truyén bang con tro.

void Solution( NODEPTR 1 ) {
NODEPTR p, t;
for (p=1; p; p=p->next ) {

=p;
while ( t->next ) {
if ( t->next->data == p->data ) t->next = t->next->next;
else t = t->next;
}
}

}

Bai tap: Cho mot danh sach lién két don chira céc tri nguyén. Viét ham thuc hién
X0a tat ca cadc node ma tri cia mot node bat ky sau no6 16n hon tri né chira.

= Nhap © de dung: 1 3 2 4 0
o= List goc: [1][3]1[2][4]

— List moi: [4]
Nhap © de dung: 2 4 1 3 @
List goc: [2][4]1[1][3]
List moi: [4][3]

Hiéu qua viéc xd6a node: xac dinh cac "run" tang trong danh sach, thu giam cac "run"
tang thanh node cuoi "run". Néu cac node cudi nay lai hinh thanh "run" tang méi, lai
thu giam tiép.

void Solution( NODEPTR* 1 ) {
NODEPTR t, p, 9, 8
if ( *1 == NULL || ( *1 )->next == NULL ) return;
= ( NODEPTR )malloc( sizeof( struct NODE ) );
g->next = *1;
for ( t =g, p=t->next; p->next; p = t->next ) {
for ( q = p->next; q & g->data <= p->data; q = g->next ) { }
if ( q ) t->next = p->next;
else t = t->next;
}
*

= g->next;
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free( g );
}

/* goi trong ham main() */
Solution( &1 );

Ham chi thyc hién khi danh sach c6 it nhat hai node. Dung hai ky thuat:

- Hai con tro theo nhau: t chi node ngay trudc p, ding dé xoéa p. p chi node dang
duyét, p ngay sau t.

- Node gia (ghost node): g ngay dau danh sach, tranh phai xét thém truong hop xo6a
node dau. Cudi cling, dung g cap nhat lai 1.

Vong for trong, dung q duyét cac node sau p; vong lap dimg khi:

- Hét danh sach (g == nul), ting t dé duyét p tiép.

- C6 node chtra trj 16n hon p, diing t x6a p va khong ting t ma xét p tiép.

Bai 207: (trang 60)

void Solution( NODEPTR* 1, NODEPTR* p ) {
NODEPTR t, q;
*p = q = NULL;
while ( *1 ) {
t = *1;
*1 = ( *1 )->next;

if ( t->data % 2 ) { t->next = *p; *p = t; }
else { t->next = q; q=t; }
}
*1 = q; /* dung lai con trd 1 */

}

/* goi trong ham main() */
Solution( &1, &p );
OutList( 1, "List chan" );
OutList( p, "List le " );

Duyét danh sach lién két da cho, mdi lan duyét bo lai node duyét xong cho mét con
tro t (kiéu NODEPTR) giit. Nhur vay danh sach lién két ban dau bi huy dan timg node,
node bi htly chuyén dan cho con tré t gii.

Tuy tri chtra trong t 1a chin hay 1é, chén dau t (khong tao node méi) vao mot trong
hai danh sach méi, dai dién bai 2 con tré p, q kiéu NODEPTR (phai khoi tao bang NULL
trude).

Khi con tro 1 ctia danh sach gbc di dén cudi danh sach, dung lai con tro nay dé chi
dén mot trong hai danh sach méi.

Khdng dung vong 1dp for duoc, vi sau khi gan 1 cho t, phai cho 1 = 1->next ngay
trude khi 1->next bi thay ddi do chén t VAo p hodc q (1->next I0c ndy 12 t->next).
bay ciing 1a ly do tai sao phai dung con tro tam t.

Néu khong phéa hity danh sach ban déu ta thuc hién nhu sau:

- Duyét danh sach di cho, 1dy 1an luot ndi dung tirng node ciia no.

- Tuy tri chira trong node la chdn hay 1¢, thuc hién thao tac chén dau node méi chira
tri d6 vao mot trong hai danh sach méi, dai dién bdi 2 con tro p, g kiéu NODEPTR (phai
khoi tao bang NULL trudc).

Do khi duyét ta chi ldy ndi dung node va chén c6 tao node méi nén danh sach cii
khong bi pha huy.

| void Insert( NODEPTR *1, int x ) {
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NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );

p->data = x;
p->next = *1;
*1 = p;

}

void Solution( NODEPTR 1, NODEPTR* p, NODEPTR* q ) {
*p = *q = NULL;
for (; 1; 1 = 1->next )
( 1->data % 2 ) ? Insert( p, l->data )
: Insert( q, 1->data );

}

/* goi trong ham main() */
Solution( 1, &p, &q );

OutList( g, "List chan" );
OutList( p, "List le " );

Cht vy 161 goi ham Insert() trong Solution(), day du phai nhu sau:

Insert( &*p, 1l->data )

Nhung &*p tuong duong vdi p nén co thé viét tat. Cach viét nay thuong thay trong
cac ham dé quy c6 tham s6 truyén nhu con tré. Tuy nhién tranh nham 13n voi truong
hop sau:

&(*t)->left tuong duong vdi &((*t)->left), khac han véi t->left.

Bai tap: Gia sir danh sach lién két tao thanh mot vong (xem hinh dudi).
[1]—>[2]—>[$]—>[4]—>[5¢]

[8]«[7]«[6] . .
Cai dat thuat toan phat hién vong trong danh sach lién két. Thuat toan tra vé node
“bat dau” vong, hoic tra vé NULL néu danh sach lién két khong c6 vong.
Xem vi du, két qua tra vé 12 node “bat ddu” vong, node [3].
Dung cach tiép can FastRunner/SlowRunner. FastRunner di chuyén hai buéc mot
lan, trong Iuc SlowRunner di chuyén mot bude mot 1an. Néu ca hai di chuyén trong
mot vong kin, cudi ciing chiing s& gip nhau.
Ca hai xuét phat tir node dau ctia danh sach. Sau k bugc, SlowRunner dén node “bat
dau” vong (node thtr 0 ctia vong, node[3]) va FastRunner dén node thir k ciia vong
(node [5]). Do k ¢6 thé 16n hon kich thudc vong (LOOP_SIZE), nén chinh xac hon
la FastRunner dang ¢ node k % LOOP_SIZE cua vong. Bat K = k % LOOP_SIZE.
Nhu vay, FastRunner ngay sau SlowRunner LOOP_SIZE - K node.
Khi di chuyén trong vong, SlowRunner di chuyén mot budc thi FastRunner s& gan
n6 thém mot budc. Nhu vay, ca hai s€ gip nhau tai node “gdp mat” LOOP_SIZE -
K cua vong (node [7]). Noi cach khac, node “gip mat” nam trude K node so véi
node “bét dau” vong.
Do K =k % LOOP_SIZE (nghia 1a k =M * LOOP_SIZE + K, M nguyén), c6 thé
noi tir node “gdp mat”, sau k node s& dén node “bat dau” vong; luu y 1a van dung khi
k 16n hon kich thude vong.
Tom tit:
- Dung hai con tré fast va slow, Xuét phat tu dau danh sach, fast tién mot budc,
slow tién hai budc.
- Néu fast hodc fast->next dén cubi danh sach (nuLL), khdng c6 vong.
- Néu slow dudi kip fast, c6 vong. Ca hai s& dimng tai node “gip mat”.
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- Cho slow xuit phat tir dau danh sach, fast xut phat tir node “gap mat”, ca hai di
chuyén nhu nhau, khi slow gap fast, ca hai da di chuyén k budc va gap nhau tai node
“bat dau” vong. Tra vé node nay.

NODEPTR Solution( NODEPTR 1 ) {
NODEPTR slow = 1, fast = 1;
while ( fast && fast->next ) {

slow = slow->next;
fast = fast->next->next;
if ( slow == fast ) break;

}
if ( !fast || !fast->next ) return NULL;
slow = 1;
while ( slow != fast ) {
slow = slow->next;
fast = fast->next;
}

return fast;

}

/* goi trong ham main() */

NODEPTR 1, m;

printf( "Nhap © de dung: " );

1 = InList(); /* nhap: 1234567880 */

/* tao vong */

1->next->next->next->next->next->next->next->next = 1->next->next;
m = Solution( 1 );

if ( m ) printf( "Node bat dau vong: [%d]\n", m->data );

else printf( "Khong co vong\n" );

Bai 208: (trang 60)

void Solution( NODEPTR* 1, int m ) {
NODEPTR p, q;
int c = 0;

p=gq=*L;
for (; q & c < m; q = g->next, c++ ) { }
if (a){

for ( ; q & g->next; p = p->next, q = g->next ) { }
g->next = *1;
*1 = p->next;
p->next = NULL;
}
}

/* goi trong ham main() */
Solution( &1, m );

Xem hinh v&.
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Ta can ¢6 2 con tro (kiéu NODEPTR): mdt con tro p chi dén node cach node cudi m node,
mot con tro q chi dén node cudi. Dung 2 vong lap nhu sau:

- Cho con tré p va q chi dén node dau, vong lap tha nhét dua con tré q roi xa con trd
p mot khoang m node. Khong can kiém tra m 6 16n hon s node ctia danh sach khong,
vi trong truong hop do, q s& bang NULL ngay sau vong ldp dau va khong can chuyén
node nira.

- Trong vong lap thr hai, hai con trd cung di chuyén song song, khi con tré q dén
node cudi 1a dat yéu cau.

Nhu vay cac vong ldp chi c6 nhiém vu di chuyén 2 con trod p, q dén dang vi tri, khong
thue hién thao tac nao khac.

Tiép theo, con trd (g->next) cudi cuing chi dén dau danh sach, con tro 1 chi dén danh
sach bay gio chi dén p->next, cON p->next trude day tré thanh con tré cudi danh sach
(trc thanh NuLL).

Bai 209: (trang 61)

void OutListR( NODEPTR 1 ) {
if ( !1 ) return;
OutListR( 1->next );
printf( "[%d]", l->data );
}

NODEPTR Max( NODEPTR 1 ) {
if ( 1->next == NULL ) return 1;
return ( l->data > Max( 1l->next )->data ) ? 1 : Max( 1l->next );

}

/* goi trong ham main() */

printf( "List dao: " );

OutListR( 1 );

putchar( '\n' );

if (1) printf( "Tri max: %d\n", Max( 1 )->data );

Ta thuong duyét danh sach lién két don dé in ndi dung timg node theo thir t luu trit
ké tir dau danh sach theo hai cach: dung vong lap hoac dung d¢ quy.
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Néu dung dé quy: in ndi dung chira trong node dau va goi dé quy vé6i danh sach con
lai (goi la dé quy dubi), dé quy cham dit khi danh sach con lai rong (1 == NULL).

void OutList( NODEPTR 1 ) {
if ( 11 ) return;
printf( "[%d]", 1->data );
OutList( 1l->next );

}

Néu goi dé quy trudc khi in ndi dung chira trong node dau thi mai dén khi cham dut
dé quy, node dau cua danh sach xét cudi ciing (tirc node cudi ciia danh sach di cho)
méi duge in ra, ¢t nhu thé cac node s& duoc in ra tiép theo thtr ty nguoc tir cudi danh
sach tro 1én dau. Pay 1a dic diém cua dé quy dau.

Ham dé quy Max() duoc xay dung dua trén phat biéu dé quy: phdn tir [om nhdt ciia
danh séch dugc chon bing cach so sanh phan tir dau danh sach v&i phdn tir [6m nhat
cua danh sach con lai.

Diéu kién dau: néu danh sach chi c6 mot phan tir thi phan tir d6 cling 14 phan tir 16n
nhat. Ham Max() khong dung v6i danh sach rong.

Bai 210: (trang 61)

void Solution( NODEPTR* 1 ) {
NODEPTR t, p = NULL;
while ( *1 ) {
t = *1;
*1 = ( *1 )->next;
t->next = p;
p =1

*1 = p;
}

/* goi trong ham main() */
Solution( &1 );
OutList( 1, "List dao" );

Ta thyc hién khong d€ quy nhu sau:

- Duyét danh sach lién két da cho, mdi 1an duyét bo lai node vira duyét cho mot con
tré t (kiéu NODEPTR) gitt. Nhu vAy danh sach lién két ban ddu dan dan bi huy.

- Chén dau t (khong tao node moi) vao mot danh sach méi, dai dién bédi con tro p
kiéu NODEPTR (phai khoi tao bang NULL trudc). Vi chén dau nén danh sach mai s& co
thit tw dao nguoc so voi danh sach cil.

- Sau khi duyét, con tré 1 da dén cudi danh sach, dung lai con tro nay dé chi dén danh
sach moi.

Khoéng thay dbi lién két ciia cac node, ta ciing ¢ thé ddo ngugc thtr ty cac phan tir
trong danh sach lién két don bang cach hoan chuyén dit liéu cia cac phan tir tir hai
dau danh sach:

- Vong ldp ngoai dinh vi node cin hoan chuyén dir liéu thi nhat (nam & nira diu danh
sach), tir du danh sach bang con tro 1.

- Vong lap trong dinh vi node can hoan chuyén dit liéu tht hai (nAm & nira cudi danh
sach), tr cudi danh sach béng con tro p.

Van dé 1a 1am sao cho con tro p di chuyén nguoc 1én dau danh sach: vong lap trong
duoc “chan dudi” bai con trd q. Sau mdi vong lip trong p chi node cudi, ta gan cho
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g tri cua p nén “chan dudi” dugc dich chuyén ngugc Ién va vi vay p cling dich chuyén
nguoc 1én sau moi vong 1ap trong.

#tdefine swap( a, b ) { int t = a; a=b; b = t; }
/* .0 */
void Solution( NODEPTR 1 ) {
NODEPTR p, q;
for ( q = NULL; 1 !=q &% 1->next !=q; 1 = 1->next ) {
for (p =1; p->next !=q; p = p->next ) { }
swap( 1l->data, p->data );
q=0p;
}
}

Dung giai thuat d¢ quy nhu sau:

- Khai bao thém mdt tham sd p (kiéu NODEPTR), truyén br:ing con tro va khai tao béng
NULL, dung dé luwu danh sach méi duoc tao ra, vi ta s& chén dau nén p thay ddi lién
tuc va can luu bang cach truyén qua céac lan goi dé quy.

- Van chén dau nhu cach khong dé quy & trén dé dao nguoc danh sach nhung cin
ding mot con tro q luu 1->next lai truée khi chén vi qué trinh chén s& lam thay doi
1->next.

- Goi dé quy dé xur Iy danh sach con lai (ding q thay cho 1->next 1am tham sb khi
g01).

- Khi chdm dut dé quy tra vé con trd p, tirc danh sach d3 dao nguoc.

NODEPTR Solution( NODEPTR 1, NODEPTR* p ) {
if ( 11 ) return *p;
NODEPTR q = 1l->next;
1->next = *p;
*p = 1;
return Solution( q, p );

}

/* goi trong ham main() */
p = NULL;

Solution( 1, &p );
OutList( p, "List dao" );

Mot giai phap d¢ quy khac:

NODEPTR Solution( NODEPTR 1 ) {
if (1 == NULL || 1->next == NULL )
return 1;
NODEPTR t = Solution( 1l->next );
1->next->next = 1;
1->next = NULL;
return t;

}

/* goi trong ham main() */
1 = Solution( 1 );
OutList( 1, "List dao" );

Bai 211: (trang 61)

#include <stdio.h>
#include <stdlib.h>
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struct NODE {
int data;
struct NODE * next;
}s
typedef struct NODE* NODEPTR;

struct RNODE {
NODEPTR ptr;
struct RNODE * next;
s
typedef struct RNODE* RNODEPTR;

NODEPTR InList() {
int x;
NODEPTR p;
scanf( "%d", & );
if ( !x ) return NULL;
p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = InList();
return p;

}

RNODEPTR CreateRun( NODEPTR* 1 ) {

NODEPTR p;

RNODEPTR t, r;

r = NULL;

while ( *1 ) {
for ( p = *1; p->next & p->data < p->next->data; p = p->next ) { }
/* tao mot node cho "run" mdi trong danh sach quan ly "run" */
t = ( RNODEPTR )malloc( sizeof( struct RNODE ) );
/* chén dau "run" vira tim dugc vao danh sach quan ly "run" */

t->ptr = *1;
t->next = r;
r=1t;

*1 = p->next;
p->next = NULL;
}
return r;

}

void ShowRun( RNODEPTR r ) {
NODEPTR p;
printf( "r-" );
if ( r->next ) printf( "+-" );
else printf( "--");
for ( p = r->ptr; p; p = p->next )
printf( "[%d]", p->data );
printf( "[n]\n" );
if ( r->next ) {
for ( r = r->next; r->next; r = r->next ) {
printf( " [-" );
for ( p = r->ptr; p; p = p->next )
printf( "[%d]", p->data );
printf( "[n]\n" );
}
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printf( " "-");
for ( p = r->ptr; p; p = p->next )
printf( "[%d]", p->data );
printf( "[n]\n" );
}
}

int main() {
NODEPTR 1;

printf( "Nhap © de dung: " );
1 = InList();

printf( "List 'run':\n" );
ShowRun( CreateRun( &1 ) );
return 0;

}

So d6 tach cac “run” dugc trinh bay trong hinh dudi:
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- Ta dung mdt vong lap voi con tro p dé xac dinh node cudi ctia mot “run” (hodc bao
d3 dén node cudi cua danh sach lién két). Khi chim dut vong l1ap, node dau ciia “run”
do 1 chi dén va node cudi “run” do p chi dén. Vong ldp nay nhdam myc dich di chuyén
p nén khong c6 than vong lap.

- Chén dau node mai (chtra con trd 1, chi dén mot “run”) vao danh sach lién két quan
1y “run” (danh sach r).

- Cho p->next = NULL dé két thuc “run” nay, nhung trude khi p->next thay d6i phai
cho 1 = p->next dé 1 chi dén dau “run” méi.

- Lan luot xir Iy timg “run” cho dén khi hét danh sach lién két.

Ham showRun() trong bai giai viét phirc tap mot chat dé trinh bay két qua truc quan,
ban c6 thé viét don gian nhu sau:

void ShowRun( RNODEPTR r ) {
NODEPTR p;
for ( ; r; r =r->next ) {
for ( p = r->ptr; p; p = p->next )
printf( "[%d]", p->data );
printf( "[n]\n" );
}
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}

Danh sach cac “run” r dugc duyét, véi moi node ctia danh sach r, in danh sach “run”
do node d6 quan ly.

Bai tap: Cho mot danh sach lién két chtra cac tri nguyén, in ra cac phan tir ma danh
sach bi thiéu trong doan [0, 99]. Néu bi thiéu mot day thi viét gon day bi thiéu theo
dang: [s6 dau] - [s6 cubi].

Vi du: nhap danh sach lién Kkét 88, 3,2, 97, 10, 40, 7

0-1

4-6

8-9

11-39

41 - 87

89 -96

98 -99

Ban chét 13 in ra cac “run” [tang lién tuc] trong danh sach chira cac phén ti tir 0 dén
99. C4c "run" nay bi chia cat bdi cac phan tir co trong danh sach dau vao.

- Tao danh sach lién két chira cac phan tir theo thir tu tir 0 dén 99, ding InsertLast().
- Loai bo trong danh sach vira tao cac phan tir thuoc danh sach dau vao. Dung
removeFirst(). Nhu Vay, danh séch vira tao chi con cac “run”, tirc cac “day bi thiéu”.

- Tim chi s6 dau va cudi ctia “run” va in ra.

Luu y, if trong vong for xay ra do hai truong hop: luat [tang lién tuc] cta “run” bi
pha v& hodc da dén cudi danh sach. Néu ban quén truong hop thir hai, ban s& xuat
thiéu “run” cudi.

void InsertLast( NODEPTR* 1, int x ) {
NODEPTR p = ( NODEPTR )malloc( sizeof( struct NODE ) );
p->data = x;
p->next = NULL;
if ( 1*1 ) *1 = p;

else {
NODEPTR t;
for ( t = *1; t->next; t = t->next ) { }
t->next = p;

}

}

void RemoveFirst( NODEPTR* 1, int x ) {
if ( 1*1 ) return;
if ( x == ( *1 )->data ) {
NODEPTR d = *1;
*1 = ( *1 )->next;
free( d );
return;
}
RemoveFirst( &( ( *1 )->next ), x );
}

void Solution( NODEPTR 1 ) {
NODEPTR p, t = NULL;
int i, first;
for (1i=0; i< 100; ++i ) InsertLast( &t, i );
for (p=1; p != NULL; p = p->next ) RemoveFirst( &t, p->data );

343



http://www.codeschool.vn/

© Dugng Thién T& www.codeschool.vn

for ( first =0, p=t; p != NULL; p = p->next ) {
if ( !p->next || p->data + 1 != p->next->data ) {
if ( p->data == first ) printf( "%d\n", first );
else printf( "%d - %d\n", first, p->data );
if ( p->next != NULL ) first = p->next->data;
}
}
}

Bai 212: (trang 61)

NODEPTR MergeTwoRun( NODEPTR* rl, NODEPTR r2 ) {
NODEPTR p, ti1, t2;
while ( *rl ) {
p = *rl;
*rl = ( *rl )->next;
p->next = NULL;
/* chén p vao r2 theo dung thuo tuy */

t1 = NULL;
t2 = r2;
while ( t2 && t2->data < p->data ) {
tl = t2;
t2 = t2->next;
}
if (1t1 ) { p->next = r2; r2 = p; }
else { p->next = tl->next; tl->next = p; }
¥
return r2;

}

NODEPTR MergeRuns( RNODEPTR run ) {
RNODEPTR p;
for ( p = run; p->next; p = p->next )
p->next->ptr = MergeTwoRun( &p->ptr, p->next->ptr );
return p->ptr;

}

Ham MergeTwoRun(): dung tron hai “run” tang r1 va r2 thanh mét “run” tang (r2)
dugc thuc hién theo y tudng “chén tirng node tach ra tir r1 vao r2 theo dang thir tu”:
- Vong ldp ngoai (v6i r1) s& tach timg node cua r1, theo giai thut x6a node dau,
chuyén cho con tro p luu giir.

- Vi mdi node p, chén p dung thi tu vao r2 sao cho r2 van tang, xem bai 203 (trang
330).

Ham MergeRuns(): dung tron n “run”. Trong vong for, mdi 1an lip goi ham
MergeTwoRun() trén “run” i va “run” i + 1 thanh “run” i + 1, .v.v...; cudi cung
tron “run” n - 1 va “run” n thanh mot “run” n duy nhét,

Bai 213: (trang 61)

void Solution( NODEPTR 1 ) {
int count, max = 0;
NODEPTR p, pos = NULL;
for (; 1; 1 = 1->next ) {
for ( count = 1, p = 1->next; p; p = p->next )
if ( p->data == 1l->data ) count++;
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if ( count > max ) {
max = count;
pos = 1;

}

}
printf( "[%d](%d) ", pos->data, max );
}

Tham khao bai tap 75 (trang 146), thuc hién bai tap trén voi mang. C6 nhicu diém
tuong dong khi thuc hién bai tap trén v6i danh sach lién két:

- Vi ting tri trong node phai thyc hién mot vong lap dém sb 1an xut hién cta nd
trong danh sach lién két. Nhu vy co hai vong lap 1ong nhau: mot vong lap duyét
(ngoai) va mot vong lap dém (trong).

- S6 1an dém s& dugc so sanh v6i mot tri max dé tuyén ra tri ¢ s 1an xuét hién nhiéu nhat.
- Vi tri da xuét hién thi tan s6 dém lan sau s& nhé hon khi dém tri d6 lan dau nén
khong anh huong dén két qua.

Bai tap: Thuyc té, tin suat cta céc tri trong danh sach lién két c6 thé bang nhau. Hay
in tat ca céc tri trong danh sach lién két c6 tan sudt Iom nhdt va bang nhau.

Tham khao bai tap 76 (trang 147). Ta can c6 mot sb didu chinh:

- Dung con tré q thay cho con tré 1 vi vong lap niy phai chay nhiéu lan.

Con tro q lic dau chi node ddu tién cta danh sach (q = pos->next Map = 1nénq =
1->next). Nhiitng 14n sau q chi node ngay sau node chira tri c6 tin suét 16n nhat tim
duoc 1an trude (q = pos->next).

- Mot bién oldmax duoc thém dé luu tri max cua lan tim trude.

- M6t vong 13p do while bao bén ngoai dé tién hanh tim nhiéu lan.

void Solution( NODEPTR 1 ) {
int count, max, oldmax;
NODEPTR p, q, pos;
oldmax = 9;
pos = 1;
do {
max = 0;
for ( q = pos->next; q; q = g->next ) {
for ( count = 1, p = g->next; p; p = p->next )
if ( p->data == g->data ) count++;
if ( count > max ) { max = count; pos = q; }
}
if ( max >= oldmax ) {
printf( "[%d](%d) ", pos->data, max );
oldmax = max;

} while ( max == oldmax );

}

Ban c6 thé nhén thay giai thuat tién hanh & trén c6 nhiéu diém tuong ty véi giai thuat
dugc tién hanh voi mang. Dicu nay dugc nhan manh trong bai 216 (trang 348).

Bai 214: (trang 61)

void InsertLast( NODEPTR* 1, NODEPTR p ) {
p->next = NULL;
if (1*1 ) *1 = p;
else {
NODEPTR t;
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for ( t = *1; t->next; t = t->next ) { }
t->next p;
}
}

void Solution( NODEPTR* 1, NODEPTR* p ) {
if (1*1 ) {
1="p;
return;

}

if ( ( *1 )->data % 2 ) {
NODEPTR t = *1;
*1 = ( *1 )->next;
InsertLast( p, t );
Solution( 1, p );

else Solution( &( *1 )->next, p );
}

/* goi trong ham main() */
p = NULL;
Solution( &1, &p );

Bai tap duoc thuc hién giéng nhur x6a dé quy cac node (xem bai 204, trang 331) chira
tri 1€ trong danh sach lién két, dé con lai danh sach lién két véi cac node chura céc tri
chan theo dung tht tu. Nhung cic node chira tri 1é sau khi tach ra khoi danh sach
lién két khong xo6a ludn, ma dugc chén cudi vao mot con tro p (kiéu NODEPTR, phai
khoi tao bang NULL).

Thao tac chén cudi nham muc dich khdng thay déi thir tw heu trit cac node so véi
danh sach nhép. Trong lan chén cudi dau tién, con tro p thay d6i; ta cﬁn lru thay doi
nay dén khi két thic dé quy bang cach truyén con tré p nhu tham sé qua cac 1an goi
d€ quy, cho du cac lan chén cudi tiép theo con tro p khong thay dbi.

Khi két thuc goi dé quy, con trd 1 chi dén cubi danh sach céc tri chin, cho con tré 1
chi d@én p (bang 1 = p) dé ndi hai danh sach lai tao thanh danh sach két qua.

Bai tip: Nhap mot danh sach lién két chira cac s6 nguyén, so node cua danh sach
lién két 1a mot s6 18, xudt tri ciia node nam giita danh sach lién két.

NODEPTR Solution( NODEPTR 1 ) {
NODEPTR first = 1;
NODEPTR second = 1;
if (1 != NULL )
while ( first != NULL && first->next != NULL ) {
first = first->next->next;
second = second->next;

}

return second;

}

Thu thudt 1a cho hai con tré first VA second xuat phat cung liic tir dau danh sach,
con trd first ting nhanh gip d6i con trd second, khi first chi dén node cudi thi
second chi dén node nim gitra danh sach.

Bai tap: Tra vé node thi k tinh tir cudi mot danh sach lién két chua biét kich thudc.
Ta dung hai con tré p va q, déu xuit phat tu dau danh sach lién két.

- q di chuyén k node. Néu q gip NULL, k 16n hon kich thude danh sach lién két nén
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khong hop 18, tra vé NULL. Luu ¥ 12 khi q ding lai, khoang cach giira p va q 12 k.

- Sau d0, di chuyén p va q tirng budc, do khoang cach gitra p va q la k nén khi q dén
cuoi danh sach, p chi node thir k ké tir cudi danh sach.

NODEPTR Solution( NODEPTR 1, int k ) {
NODEPTR p = 1, q = 1;
int ¢ = 0;
if (1)4
while ( c++ < k ) {
if ( !q ) return NULL;
g = g->next;

¥

while ( q ) {
p = p->next;
g = g->next;

}

return p;

}
}

/* goi trong ham main() */

NODEPTR r = Solution( 1, 3 );

if ( r ) printf( "[%d]\n", m->data );
else printf( "k khong hop le.\n" );

Bai 215: (trang 62)

void Solution( NODEPTR 1 ) {
NODEPTR p, q, t;
for (p =1, t =q = 1->next;
p->next && g->next;
p = p->next, q = g->next ) {
p->next = p->next->next;
g->next = g->next->next;
}
p->next = t;

}

Ta thuc hién nhu sau:

- Khai bao hai con tro p, q kiéu NODEPTR, mdt dung két ndi cac node 6 thir tu 16 va mot
ding dé két néi cac node c6 thir ty chan. Nhu vy phai khoi tao: p = 1Va g = 1->next.
Viéc két nbi nay phai tien hanh song song, néu khong céc lién két s& bi roi ra.

- Khi p di chuyén thi danh sach thi ti 1& d c6 con tré 1 quan Iy. Ta ciing dung mot
con tro t kiéu NoDEPTR dé quan ly danh sich thir ty chin khi g di chuyén.
Khi duyét hét th tu 18, cho p->next chi vao node t dé ndi danh sach thir ti 1& véi
danh sach thir tu chin, hoan thanh cong viéc.

Néu s6 node danh sach 1a s6 1¢, do phép gan: g->next = g->next->next;

nén danh sach thtt tw chdn s& ludn két thiic boi con trd NULL.
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= 1 |or > 2 (o> 3 [o ¥ 4 0-:1_

p q p->next = p->next->next
I—>14 2==3=>4.__L
p q
I—>14 2 3::401
P 9 p->next
|—>14 2 3 4 |e
f
t p q

2 4°—_L

Bai 216: (trang 62)

#tdefine swap( a, b ) { int t = a; a=b; b = t; }
/* L. X%/
void Solution( NODEPTR 1 ) {

NODEPTR p, q;

for ( p = 1; p->next; p = p->next )

for ( q = p->next; q; q = g->next )
if ( p->data > g->data )
swap( p->data, g->data );

}

Xem lai giai thuat sap xép Selection Sort trén méang:

#define swap( a, b ) { int t =a; a=b; b =t; }

/* .0 */
void selectsort( int a[], int n ) {
int i, j;

for (1 =0; i<n-1; ++i )
for (J=1+1; J<n; ++j)
, if ( a[i]l > a[j] ) swap( a[il, a[jl );

Thyc hién n - 1 dot sdp xép (vong 1dp ngoai, chi s0 1), mdi dot sip xép cho vi tri
a[i]. Mang dugc sap xép tir dau dén cudi. Dé sap xép dung vi trf a[1], ta so sanh
a[i] vdi cac phan trsaund (trj = i + 1 tr¢ di), chon ra phan tir nko nhat dat vao
vi tri a[1], bang cach duyét cac phan tur sau a[i] (vong lap trong, chi s6 5), phan tir
dang duyét a[j] nao nho hon phan tir a[i] dang xét thi hoan ddi véi a[i].

Danh sach lién két c¢6 nhitng thao tac twong tu nhu trén mang:

Mang a Danh sach lién két 1 Y nghia voi danh sach lién két
i=o9 p=1 Chi dén dau danh sach
i<n-1 p->next != NULL Chua dén cudi danh sach
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i++ p = p->next Dén phan tir ké tiép
j=i+1 q = p->next Phan tir nay ngay sau phan tir kia
a[i] > a[j] p->data > g->data So sanh hai tri

Ttr nhitng nhan xét trén ta dé dang viét duoc giai thuat Selection Sort trén danh sach
lién ket don chura cac tri nguyén.

Bai 217: (trang 62)

NODEPTR SwapTwoNode( NODEPTR p ) {
NODEPTR t = p->next->next->next;
p->next->next->next = p->next;
p->next = p->next->next;
p->next->next->next = t;
return p->next->next;

}

void Solution( NODEPTR* 1, int x ) {
NODEPTR p, §8;
/* chén dau ghost node, khéng can luu tri trong ghost node */
g = ( NODEPTR )malloc( sizeof( struct NODE ) );
g->next = *1;
*1 = g;
for ( p = g; p->next && p->next->next; )
p = ( p->next->data == x ) ? SwapTwoNode( p ) : p->next;
/* x6a dau ghost node */
*1 = ( *1 )->next;
free( g );
}

/* goi trong ham main() */
printf( "Nhap k: " );
scanf( "%d", & );
Solution( &1, k );

Do hai node ké tiép nhau trong mét danh sach li€n két dugc thyc hién nhu sau:

—-» o> 5 [of > b |of> .__I_

p t’ t = p->next->next->next

T1

v
A 4
o)
[
A 4
=3

t
p->next->next->next = p->next
p->next = p->next->next

—>‘] o> p o
o " s

-~ [
p t

Can cht y nguyén tac:

- Khi thay d6i mot thong tin lién két phéai bao dam thong tin dé dugc luu lai.

Vi du: trude khi thay d6i p->next->next->next ta luu thong tin nay vao t.

')

p->next->next->next = t

1

sV
o
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- Néu khong lwu théng tin lién két lai trude khi thay d6i ching thi phai bao dam la
con cach khac dé nhan duoc thong tin nay.

Vi du: node a do p->next chi dén, ta thay p->next béng p->next->next dugc vi sau
d6 van xac dinh duoc node a do con trd p->next->next chi dén.

- Mot théng tin lién két khdng con ¥ nghia nira thi ¢ thé thay d6i ma khong can luu lai.
Vi du: & bude cudi, thong tin lién két dén node b dd duoc p->next luu nén co thé
thay ddi thong tin lién két tir node a tro di.

Khi d4o hai node trong danh sach lién két ¢ cac ngoai 1é sau:

- Node a 12 node cudi, khi d6 p->next->next = NULL, ta kiém tra va khong thuc hién
hoan chuyén nira.

- Node a 14 node dau, ta chén thém node gia (ghost node) vao dé dua vé trudng hop
chung. Co the nhan thay qua trinh tim node dé dao khong xét node gia nay.

- Danh sach rong (khong ké node gia), khi d6 p->next = NULL, ta kiém tra va khong
thuc hién hoan chuyén nira.

Dbé dao nhiéu node chira tri k yéu cAu ta can cha y khi ddo hai node, node chua tri k
chuyén vé phia sau; néu vong lap tién dén node ké tiép bang p = p->next ta s& gip
lai node vira déo. Vi thé ham swapTwoNode () ding dao hai node duoc thiét ké tra vé
p->next->next dé vuot qua node vira dao.

Bai 218: (trang 62)

void Swap( NODEPTR* a, NODEPTR* b ) {
NODEPTR t = *a; *a = *b; *b =
}

void Solution( NODEPTR* 1 ) {
NODEPTR p, pl1, q, qi;
for ( p1 = p = *1; p->next; pl = p, p = p->next )
for ( g1 = q = p->next; q; q1 = q, q = g->next )
if ( p->data > g->data ) {
Swap( &p->next, &g->next );
(p==*L)? Swap( 1, &gl->next )
: Swap( &pl->next, &gl->next );
Swap( &p, &q );
}
}

Van dé duoc giai quyét giong bai 216 (trang 348). Tuy nhién, ta can hoan chuyén
hai node, khong phai hoan chuyén tri chtra trong ching.

Trong danh sach lién két, thong tin vi tri mot node con luu trit trong node trude né.
Vi vay mot s thao téac trén mot node can dén con tro quan 1y node trudce node do.
Dé c6 duoc con tré nay ngudi ta thuong dung k§ thuat “hai con tré ndi dudi nhau”.

for ( pl = p =1; p->next; pl = p, p = p->next ) { }

p chay tu dau danh sach 1 dén cudi danh sach. Trude khi p di chuyén dung pl dé luu
lai vi tri cli cua p, vay p1 ludn 1a con tro quan ly node dung trude p. Chii y néu p chua
di chuyén, p1 va p chi chung mét node.

Khi hoén chuyén hai node, trudc tién hoan chuyén théng tin lién két dén node sau
trong nd, sau d6 hoan chuyén théng tin lién két dén né chira trong node ngay truedc.
Céc budc can thuc hién khi hoan chuyén hai node p (c6 node trude 13 p1) va q (c6
node trudce 1a q1) trinh bay trong hinh trang sau:

- Hoan chuyén théng tin lién két chi dén node sau, chira trong node dang xét.
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Swap( p->next, g->next );

- Hoan chuyén théng tin lién két chi dén node dang xét, chtra trong node ngay trudc
node dang xét. Chu ¥ truong hop node dang xét 1a node dau.

if (p==1) Swap( 1, gl->next );

else Swap( pl->next, gl->next );

- Sau khi hoan chuyén vai trd ctia p VA q d6i chd nhau nén can hoan chuyén ching
tré lai:

swap( p, 9 );

= 1 [er > 2 |or > 3 |* 4::501
p1 p ql Z
I 1 | 2 ¢ 3 |® 4 50—_L
pl P q q

I 1 2ol [3P |4 5

pl p q q
|—» 1 [ 4 |or > 3 | 2::501
q p

Hinh dudi mé ta mot vai truong hop dic biét: hai node ké tiép nhau (trai), mot trong
hai node 1a node dau (phai). Ban c6 thé kiém chung tinh chinh xac cta cach hoan
chuyén node trén.

|—>1==2==3==4o—_|_|—>1==2==3==4=J_
f F A7
pl P ql q pL p al g
= 1 |7 > 2 3 40—_L|—>1 2 3==4=J_
f
p1 P ql g Pl p ql q

| 1 2 3 p a1 2 b [ 3]
f

pl P qlq Pl p I q

\ 4

D

?
I_

|—>1:>3::2::4.—_LI—>2=:1=:3=:4-J_

Bai 219: (trang 62)

#tdefine swap( a, b ) { int t = a; a=b; b =t; }
/¥ .0 %/
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void Solution( NODEPTR 1 ) {
NODEPTR p, q;
for ( p = NULL; p != 1->next; p =q )
for ( q =1; g->next != p; q = g->next )
if ( g->data > g->next->data )
swap( g->data, g->next->data );

}

Xem lai giai thuat sap xép Bubble Sort trén mang:

#tdefine swap( a, b ) { int t = a; a=b; b =t; }

/* oo X/
void bubblesort( int a[], int n ) {
int i, j;

for (i=n-1;1i>0; --i)
for (j=0; j<i; ++j)
, if (a[jl > a[j + 1] ) swap( a[j], a[j+1] );

Thyc hiénn - 1 dot sap xép (Vong lap ngoai, chi s0 1), m01 dot sap xép cho vi tri
a[i]. Mang duoc sap X€p tur cudi dén dau. Trong moi dot sap x€p, ta so sanh cac
phan tir gin nhau, hoan dbi chung cho dung chleu sap xép. Chudi “so sanh - hoan
d6i” lién tuc nay sé dan dan dy phan tir a[i] “n6i” dan 1én diing vi tri sip xép. Méng
dugc sap xép tir dau dén cudi.

Ta nhan thiy vong ldp bén ngoai (i) di ngugc tir cudi mang 1én dau. Thao tac nay
kho thuc hién dwoc khi ding danh sach lién két don, chi c6 thé thuc hién trén danh
sach lién két doi.

Tuy nhién, do mét sé dic diém cua hai vong lp trén, ta van c6 thé didu khién duoc
mot con tro di nguoc tir cudi danh sach lién két don 1én dau danh sach bang mot tha
thudt nho sau:

for (p = LL, p != 1l->next; p=q)
for ( q =1; g->next != p; q = g->next )
if ( g->data > g->next->data )
Swap( gq->data, g->next->data );

Vong lap trong (j) dung khi g->next chi dén con tré “chan du¢i” p (lan dau gén p
bang NULL). Nhur vy q chi dén node trude p; sau mdi vong lip ngoai (i), ta don gian
gan cho p tri chira trong g, két qua 1a con tré “chan dudi” p di chuyén nguoc 1én dau
mot node.

Bai 220: (trang 62)

void Solution( NODEPTR* 1 ) {
NODEPTR t, t1, t2;
NODEPTR p;
if (*1) {
/*¥ list p ¢6 1 phan tir "d3 sap xép", 13 phan ti dau list 1 */
p = *1;
*1 = ( *1 )->next;
p->next = NULL;
while ( *1 ) {
/* xbéa dau 1 ting node, luu node x6a vao t */
t = *1;
= ( *1 )->next;
t->next = NULL;
/* chén t vao danh sach "da sap xép" p */
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wh11e ( t2 && t2->data < t->data ) {
tl = t2,
t2 = t2->next;

if ('t1 ) { t->next =p; p = t; }
else { t->next = tl->next; tl->next = t; }
}
/* cap nhat lai 1 véi p "da sap xép" */
*1 = p;
}

}

Giai phap dua trén giai thuat sap xép Insertion Sort trén mang:

void insertsort( int a[], int n ) {
int v, i, j;
for (1 =1; 1< n; ++1 ) {
v = a[i]; /* luu a[i] vao v dé& dén mang */
j=1i;
/* doén mang tu a[i] ngugc 1én dén vi tri chén */
while ( a[j - 1] > v ) {
a[j] = a[j - 1];
3--;
}
aljl = v; /* j la vi tri chén, dua v vao */
}
}

Thuat todn chia mang thanh hai phan;

- Phan “da sa“ip xép nam dﬁu méng, duoc khoi tao ¢c6 mot phﬁn tor a[o].

- Phén con lai la phan chua sap xép. Timg phan tir trong phan nay s& dugc chén ding
vi tri vao phan “da sap xép”.

Ta thuc hién tuong ty trén danh sach lién két:

- Tao mot danh sach “da sap xep > do p quan 1y, dugc khoi tao c6 mot phén tir 14 phan
tr dau danh sach 1 can sap xép.

- X6a dau dan danh sach 1, timg node x6a chuyén cho t quan 1y. Chén t vao danh
sach c¢o thir tw p sao cho van bao dam thir tu d6, xem bai 203 (trang 330).

Bai tap: Tron (merge) hai danh sach lién két di sap xép ting thanh mot danh sach
lién két tang.

Tham khao bai 81, trang 155, thuc hién thao tic “tron” hai mang sap xép ting thanh
mot mang duogc sap xép (ting hodc giam) ma khong sap xép truc tiép mang két qua.
Céch thyc hién bai tap nay c6 mot s6 diém khac:

- Str dung giai thuat d¢ quy.

- Khong tao thém danh sach lién két mai, chi st dung lai cac node cua hai danh sach
lién két dau vao.

Xu 1y nhu sau:

- Con trd quan 1y danh sach két qua p chi dén danh sach véi node dau c6 tri nho hon,
vidula L.

- Goi d¢ quy dé tron phdn con lai cia L1 véi L2. Két qua tron nay chinh la p->next.
- Do dé quy r& thanh 2 nhanh, néu mét danh sach rong, nhanh dé quy kia van tiép
tuc “trén” cho dén khi danh sach con lai rong.
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NODEPTR Solution( NODEPTR 11, NODEPTR 12 ) {

if ( 111 ) return 12;
if ( 112 ) return 11;
NODEPTR p = NULL;
if ( 11->data < 12->data ) {

p =11;

p->next = Solution( 11->next, 12 );
} else {

p=12;

p->next = Solution( 11, 12->next );
}

return p;

}

/* goi trong ham main() */

NODEPTR 11, 12;

printf( "Nhap © de dung: " );

11 = InList();

printf( "Nhap © de dung: " );

12 = InList();

OutList( Solution( 11, 12 ), "List tang" )

Bai tip: Cho mot danh sach lién két cac sO nguyén. Viét phuong thire sap xép lai
cac phan tir ciia danh sach sao cho cac s6 nguyén duong va sd nguyén am nam luan
phién. S lugng cac sb nguyén duong va nguyén &m khong 1 nhat thiét phai bang nhau.
Céc s6 nguyén duong hodc sb nguyén am con du s& don vé cudi danh sach.

void Solution( NODEPTR 1, int positive ) {
if ( !1 ) return;
NODEPTR t;
for (t=1; t != NULL; t = t->next )
if ( ( t->data > @ ) == positive ) break;
if (t != NULL ) {
int tmp = 1->data; 1l->data = t->data; t->data = tmp;
Solution( 1l->next, !positive );
}
}

/* goi trong ham main() */
Solution( 1, 1 );

Bai 221: (trang 63)

Goi t 1 con tré chi dén node can x0a. Ta s& x6a node nay khong phai thong qua t
ma théng qua mot con tré khéac ciing chi dén node can xoa, con tré d véi d =

Co ba truong hop:

- Node can x6a khong c6 cdy con bén phéi (t->right = NULL)

- Node can x6a khong c6 ciy con bén tréi (t->left = NULL)

- Node can x6a c6 di céc cdy con bén trai va bén phai, tirc node can xo6a 14 node trong.

a) Node can x6a khong c6 ciy con bén phai

Vi node can x6a da duoc gitr boi con tro d, ta don gian chi “vuot” qua node can xoa
xudng cdy con bén trai:

if ( t->right == NULL ) t = t->left;
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Node can x6a bay gior di tach khoi cay va duoc quan 1y boi con tro d, c6 thé xoa dé dang:
free( d );

b) Node can x6a khong ¢ cay con bén trai

Tuong tu truong hop trén, chi “vugt” qua node can x6a xuodng cay con bén phai:
if ( t->left == NULL ) t = t->right;

free( d );

¢) Node can x6a 1a node trong
Khi x6a node t, node thay thé node t phai bao dam tinh chat ciia cdy BST, nghia la:
phai co tri 16n hon tat ca céc tri trong cac node ctia cdy con bén trai node t, ddng thoi
phai ¢6 tri nho hon tt ca cac trj trong cac node ciia cdy con bén phai node t.
Viy node thay thé node t phai 1a node cuc phai ctia ciy con bén trai node t (tirc node
16n nhat trong cdy con bén trai, goi 1a node “thay thé trudc”) hodc node cuc trai cia
cdy con bén phai node t (tirc node nho nhét ciia cay con bén phai, goi 1a node “thay
thé sau™). Ta quy wéc chon node thay thé 1a node cuc phai ciia cdy con bén trai node
t (node “thay thé trudc”).
Co hai cach x6a mot node trong:
- Céch thtr nhat, x6a bang cach sao chép node.
Tim node “thay thé trudc” 1a node phai nhét ciia cdy con bén trai node t. Ta bét dau
tir node gdc ctia cdy con bén tri (node t->left, nghiala d = t->left), sau do ludn
di v& bén phai (d = d->right) cho dén khi khong con di tiép duogc, nghia 1a khi con
tro d->right == NULL.
Trong khi con tro d di chuyén, ta ding con trd p ndi dudi con tré d, tirc p ludn chi
node cha cta node dang xét (node dang xét do d chi).
for ( p =t, d=t->left; d->right; p = d, d = d->right )

{1

Két thiic vong ldp trén d s& chi node “thay thé trudce” va p 1a cha cia d.
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Sao chép chong dir liéu chira trong node “thay thé trudce” vao node can xda:
t->data = d->data;

Bay gio c¢6 cdy 2 node chira dit lidu gidng nhau, ta s& x6a node “thay thé trudc” vi
node nay hodc 1a node 14, hoac chi c6 mot cdy con bén trai nén dé dang x6a hon.
Node cha ctia node “thay thé trudc” 1a p, luu duge do dung k¥ thuat hai con tré ndi
dudi & bude trude. Cho p chi dén node gde cuia cdy bén trai node “thay thé trude™:
p->right = d->left;

Node “thay thé truéc” bay gid da tach khoi cay va quan 1y bai con tro d, ta x0a d:
free( d );

Khi tim node “thay thé truge”, c6 mot truong hop déc biét 1a node “thay thé truge”
nam ngay sau node can xo6a. Két qua vong lp tim node “thay thé trudc” nhu sau:
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Trong truong hop ndy p = t Va d chinh 12 p->1eft. Sau khi sao chép chong dir liéu
chtra trong node “thay thé trudc” vao node can xoa:

t->data = d->data;

ta tach node “thay thé trudc” ra khoi cay bang cach:

p->left = d->left;

D> left

] .~ N
\gy, cinglad

@ @
@

Node “thay thé truéc” bay gid da tach khoi ciy va quan Iy bai con tro d, ta x6a d:
Fbge( q );
Tong két cach 1:

void RemoveNodeByCopy( NODEPTR* t ) {
NODEPTR p, d = *t;
if (1( *t )->left ) *t = ( *t )->right;
else if ( I( *t )->right ) *t = ( *t )->left;

else {

for (p = *t, d = ( *t )->left; d->right;
p=d, d=d->right ) { }

( *t )->data = d->data;
if (p == *t ) p->left = d->left;
else p->right = d->left;

}

free( d );

}

- Cach thir hai, x6a node bang ghép cay (merge).

Céch thtr hai dé x6a node trong, gon hon cach trén, nhung c6 mot vai khac biét khi
tién hanh x6a node.

Tim node “thay thé trudc” 1a node phai nht cia ciy con bén trai node t, khong can
dung k¥ thuat hai con tro ndi dudi nhau. Ta bit dau tir node gdc ctia cdy con bén trai
(node t->left, nghiala p = t->left), sau d6 ludn di vé bén phai (p = p->right) cho
dén khi khong con di tiép duoc, nghia 1a khi con tré p->right == NULL.

for ( p = t->left; p->right; p = p->right ) { }
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b

Két thiic vong lap trén p s& chi node “thay thé trudc”.

Cay con bén phai node can x6a s& duoc ghép vao bén phai node “thay thé truéc”
thanh cay con bén phai node “thay thé trudc”, chii ¥ t->right 13 con trd quan 1y cy
con bén phai cia node t.

p->right = t->right;

nhung khéng con ¥ nghia). Ban c6 thé x6a d& dang bang cach “vuot” qua node can
x0a xuodng cay con bén trai:
t = t->left;

Node cin x6a bay gior d tach khoi cy va quan 1y bai con tré d, c6 thé x6a d& dang:
free( d );

Céch nay tuy don gian hon nhung dé lam cho cdy mat can bang, gdy anh hudng dén
hiéu suat tim kiém.
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Tong két cach 2:

void RemoveNodeByMerge( NODEPTR* t ) {

NODEPTR p, d = *t;

if (1( *t )->left ) *t = ( *t )->right;

else if ( !( *t )->right ) *t = ( *t )->left;

else {
for (p = ( *t )->left; p->right; p = p->right ) { }
p->right = ( *t )->right;
*t = (¥t )->left;

}

free( d );

d) X6a mdt node chira tri chi dinh

Trén co so thao tac x6a mot node & trén, ta tién hanh x6a mot node véi tri chi dinh
trong cdy BST bang cach d¢ quy:

- Néu node dang xét chira tri tring véi trj chi dinh thi x6a ngay node d6 va dimg dé quy.

- Néu node dang xét chira tri nho hon tri chi dinh thi tién hanh x6a d¢ quy node chtra
tri chi dinh trong cdy bén trai node dang xét.

- Nguoc lai, tién hanh x6a dé quy node chira tri chi dinh trong cdy bén phai node
dang xét.

void Remove( NODEPTR* t, int x ) {
if ( x == ( *t )->data ) {
RemoveNode( t );
return;
¥
( x < ( *t )->data ) ? Remove( &( *t )->left, x )
: Remove( &( *t )->right, x );
}

/* dung trong ham main() */
Remove( &t, k );

Tanhan théy thao tac x6a mot node (RemoveNode()) cach 1 tuy c6 uu diém hon nhung
phai giai quyét truong hop ngoai 1¢ va phai xac dinh node cha cua node thay thé bang
ky thuat dung hai con tro ndi dudi nhau. Néu viét ham RemoveNode() cach 1 ngay
trong ham d¢ quy Remove(), cach 1 s€ dugc thuc hién don gian nhu cach 2, xem chu
thich trong bai:

void Remove( NODEPTR* t, int x ) {
if ( x == ( *t )->data ) {

NODEPTR p, d = *t;

if ( ( *t )->left && ( *t )->right ) { /* node c6 2 con */
/* tim node thay thé nhu cach 2, khong can tim node cha cla node thay thé */
for ( p = ( *t )->left; p->right; p = p->right ) { }
/* hoan chuyén tri cla node xéa va node thay thé */
int temp = ( *t )->data;
( *t )->data = p->data;
p->data = temp;
/* tri can xda da "xudng" cay con bén trai */
/* goi dé quy véi cdy con bén trai dé xéa né */
Remove( &( *t )->left, x );

} else {

= (I( *t )->left ) ? ( *t )->right : ( *t )->left;
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free( d );
}
return;
}
( x < ( *t )->data ) ? Remove( &( *t )->left, x )
: Remove( &( *t )->right, x );
}

Muc ti€u cta cach x6a node nay la chuyén node can xo6a c6 hai cdy con trai phai
thanh node x06a chi c6 mot cdy con trai hodc phdi. Viéc x6a node giam thiéu kha
nang mat can bang cua cay.

Bai 222: (trang 63)

void LNR( NODEPTR t ) {
if (t) A
LNR( t->left );
printf( "%d ", t->data );
LNR( t->right );

}
}
void NLR( NODEPTR t ) {
if (t) |
printf( "%d ", t->data );
NLR( t->left );
NLR( t->right );
}
}
void LRN( NODEPTR t ) {
if (t) o
LRN( t->left );
LRN( t->right );
printf( "%d ", t->data );
}
}

Phuong phap mo ta sau 1a mdt trong nhiing cach duyét cay BST mdt cach thu cong,
gitip kiém tra nhanh cac két qua duyét theo chiéu siu:
- Bi theo mot “dudng bao” xung quanh cc node cdy nhi phén tir trai sang phai (néu
trong thir tu duyét L trude R). Khi di chuyén ta duyét qua cac node cua cdy 3 lan,
twong trng voi ba cach duyét cay.
- Thtr ty xuét cac node duge xac dinh nhu sau (cht y cac mili tén [>)

LNR: (inorder) xuat tri ctia node khi di qua ngay “duéi” node.

NLR: (preorder) xuat tri cua node khi di qua ngay “trudc” (bén trai) node.

LRN: (postorder) xuat tri ciia node khi di qua ngay “sau” (bén phai) node.
Céc cach duyét nguoc lai (backward): RNL, NRL VA RLN ciing tién hanh twong ty.
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NLR: "9325481614 18 LRN: 2 4 8 53 14 18 16 9
Y nghia mdi cach duyét theo chiéu sdu dugc trinh bay trong bai 224 (trang 365).
Bai tap: Khi duyét cdy BST theo chiéu siu, ban ding stack tudng minh hodc stack
hé thong (duyét dé quy). C6 vai cach duyét cy theo chiéu sdu khong ding stack:
- Dung cay threaded:
Thread 1a khai niém mo rong, tan dung cac lién két NULL cia node 14. Vi du, tan dung
lién két phai ctia node 14 chi dén node c6 thir ty ngay sau node dang xét khi duyét
InOrder (nut succesor). Cay c6 node dung thread nhu vay goi la cay threaded.
Phuong phéap ndy phai thay db6i cAu trac NODEPTR va viét lai ham chén node vao cay.
- Dung phép bién ddi cay cuia J. Morris:
Y tuong 14 b6 sung cdc lién két tam dé bién d6i timg phan cta cdy thanh cay khong
c6 con trai. Vi tirng phan cua cdy tro thanh backbone nén co thé duyét tuyén tinh
nhu danh sach lién két. Sau khi duyét node, cdt bo cdc lién két tam dé dua cay tro vé
UangthaleJdau
Xem chi tiét giai thuat trong tai liéu "Cau tric dir liéu va giai thudt" cua cung tac gia.
Hay cai dit phuong phap bién doi cay cua J. Morris dé duyét cay theo chiéu sau
InOrder ma khong dung stack hay dé quy.

void Solution( NODEPTR t ) {
NODEPTR tmp;
while ( t ) {
if ( Mt->left ) {
printf("%d ", t->data );
t = t->right;
} else {
tmp = t->left;
while ( tmp->right && tmp->right !=t )
tmp = tmp->right;
if ( ltmp->right ) {
tmp->right = t;
t = t->left;
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} else {
printf("%d ", t->data );
tmp->right = NULL;
t = t->right;
}
}

}
putchar( "\n" );
}

Bai 223: (trang 63)

#include <stdio.h>
#include <stdlib.h>

struct NODE {

int data;

struct NODE *left, *right;
s
typedef struct NODE* NODEPTR;

/* cau truc dir 1iéu cho queue */

struct QNODE {
NODEPTR data; /* dir 1iéu cua queue la mét node cua BST */
struct QNODE *next;

}s

typedef struct QNODE* QNODEPTR;

typedef struct {
QNODEPTR qdata; /* danh sach 1lién két chd&a cdc node cla queue */
QNODEPTR front, rear; /* con tro quan ly dau va cudi queue */

} QUEUE;

/* chén dir 1iéu vao queue - chén cubéi nhd con tro rear */
void InQueue( QUEUE* g, NODEPTR p ) {
QNODEPTR h = ( QNODEPTR )malloc( sizeof( struct QNODE ) );
h->data = p;
h->next = NULL;
if ( ( *q ).rear ) ( *q ).rear->next = h;
( *q ).rear = h;
if ( !'( *q ).front ) ( *q ).front = h;
}

/* tra vé dit 1iéu xudt tu queue - xb6a dau */
NODEPTR OutQueue( QUEUE* q ) {

NODEPTR t = ( *q ).front->data;

QNODEPTR d = ( *q ).front;

( *q ).front = ( *q ).front->next;

if ( !'( *q ).front ) ( *q ).rear = NULL;

free( d );

return t;

}

void Insert( NODEPTR* t, int x ) {
if (I*t ) {
*t = ( NODEPTR )malloc( sizeof( struct NODE ) );
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( *t )->data = x;
( *t )->left = ( *t )->right = NULL;

else ( x < ( *t )->data ) ? Insert( &( *t )->left, x )
: Insert( &( *t )->right, x );

}

void InTree( NODEPTR* t ) {
int x;
printf( "Nhap © de dung: " );
do {

scanf( "%d", & );
if ( x ) Insert( t, x );
} while ( x );
}

void BFS( NODEPTR t ) {
QUEUE g;
q.front = q.rear = NULL;
if ( t ) InQueue( &g, t );
while ( g.front ) {
NODEPTR d = OutQueue( &q );
printf( "%d ", d->data );
if ( d->left ) InQueue( &q, d->left );
if ( d->right ) InQueue( &g, d->right );
}
}

int main() {
NODEPTR t = NULL;

InTree( &t );
printf( "BFS: " );
BFS( t );

putchar( '\n' );
return 0;

}

Duyét theo chi€u rong cay BST la lan lugt duyét tiung muc (level-by-level) cia cay,
tai moi murc duyét cac node tir trai sang phai:

BFS: 9 316 2 5 14 18 4 8
Khi duyét mot node ta dong thoi biét dugc thong tin lién két dén hai node con, thong
tin nay dwoc luu trit vao mot cu tric dit lidu b tro (helper data structure) nao d6 dé
xtr 1y sau. Nhu vay cdu trac dit liéu bo tro d6 phai dap Gng:
- Xt 1y tuan ty.

363



http://www.codeschool.vn/

© Dugng Thién T& www.codeschool.vn

- Ta d3t node cha vao ciu trac dit liéu d6 trude cac node con. Sau d6 node cha duge
xu Iy truwde cac node con.

CAu trac dit liéu bo tro thich hop 13 queue (hang doi), hoat dong theo nguyén tic
FIFO tuan tu, duoc x4y dung bang danh sach lién két don, véi cac thao tac:

- InQueue(): chén cusi mdt node vao queue, dir liu trong node cua queue chinh la
mdt node cua cdy BST.

- outQueue(): x6a dau mot node cua queue, trudce khi xo6a dir liéu dugc luu lai dé tra
vé. Trong queue, thao tac nhap/xut dién ra & hai dau khac nhau cua queue.

Dé thyc hién nhanh thao tac chén cudi, ta xdy dung thém céu triic QUEUE dung quan
ly queue, trong d6 dua thém con tro rear nham hd trg cho thao tac chén cubi.

Néu ding cau tric dir lidu bo tro 1a stack, ta co két qua nhu cach duyét NRL.

Mot cach duyét BFS khac, khong dung ciu tric dir liéu bo tro ma dung dé quy:

#tdefine Max( a, b ) ( (a ) > (b )? (a): (b))
/* L. %/
void PrintLevel( NODEPTR t, int cLevel, int tLevel ) {
if (t)
if ( cLevel == tlLevel )
printf( "%d ", t->data );
else {
PrintLevel( t->left, cLevel + 1, tLevel );
PrintLevel( t->right, cLevel + 1, tLevel );
}
}

int MaxLevel( NODEPTR t ) {

if ( 't ) return 0;

return 1 + Max( MaxLevel( t->left ), MaxLevel( t->right ) );
}

void BFS( NODEPTR t ) {
int i;
int maxLevel = MaxLevel( t );
for (1 =0; i < maxLevel; ++i )
PrintLevel( t, 0, i );
}

Ta dung hai ham dé quy:

- Ham printLevel( t, cLevel, tLevel ), duyét dé quy cdy t va in cac node & murc
tLevel. cLevel 1a mic hién hanh, dung xdc dinh xem c6 dang duyét murc tLevel hay
khéng. Vi vay khi bit diu duyét, truyén tham sd cLevel bang e (muc o).

- Ham MaxLevel( t ) tra vé muc séu nhit (chiéu cao) cua cdy t, cong 1. Ban ciing
¢6 thé tim chiéu cao cua ciy trong khi chén node dé tao cdy, khong nhét thiét ding
dén ham nay.

Sau d6, ham BFs() chi don gian chay vong lap duyét tir murc e dén murc sau nhat. Tai
mdi mirc, goi ham PrintLevel() dé in cac phan tir thudc mirc do.

Tuy nhién, do ca hai ham dé quy trén déu hoat dong khong hiéu qua nén phuong
phép nay khong t6i uu.

Y nghia cach duyét theo chiéu rong dugc trinh bay trong bai 225 (trang 370).

Bai tap: Tao cay BST voi chiéu cao tdi thiu vai cac tri nguyén lay tir mot mang da
Sap xep.

Dé tao cay BST c6 chiéu cao tdi thiéu, cAy phai can bang. Ciy can bang c6 n node
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phai c6 chiéu cao[1g(n + 1)7,x]1a tri nguyén 16n hon x gan x nhét, tirc tri lam tron
1én cua x (ceiling).

Tir mang di sap xép, ta chon tri gitra cia mang dé chén vao 1am node gbc cua cay.
Nhu vdy méng chia lam hai mang con trai va phai, tuong ung vai céc tri luu trong
cay con trai va cay con phdi ciia node vira chén. Tiép tuc d¢ quy, chon nhi phan tuong
tu v6i cac mang con dé tao cac cdy con.

#include <stdio.h>

#include <stdlib.h>

#include <math.h>

#tdefine max( a, b ) (a>b ? a : b))

struct NODE {

int data;

struct NODE *1left, *right;
s
typedef struct NODE* NODEPTR;

NODEPTR Solution( int a[], int start, int end ) {
if ( end < start ) return NULL;
int mid = ( start + end ) / 2;
NODEPTR t = ( NODEPTR )malloc( sizeof( struct NODE ) );
t-> data = a[mid];
t->left = Solution( a, start, mid - 1 );
t->right = Solution( a, mid + 1, end );
return t;

}

void OutTree( NODEPTR t ) {
if (t)A{
OutTree( t->left );
printf( "%d ", t->data );
OutTree( t->right );
}
}

int MaxLevel( NODEPTR t ) {

if ( 't ) return 0;

return 1 + max( MaxLevel( t->left ), MaxLevel( t->right ) );
}

int main() {
int a[] = { 10, 20, 23, 25, 28, 30, 40 };
int size = sizeof( a ) / sizeof ( *a );
NODEPTR t = Solution( a, 0, size - 1 );
OutTree( t );
printf( "\nlg(n + 1) = %d\n", ( int )ceil( log( size +1 ) ) );
printf( "Height = %d\n", MaxLevel( t ) );
return 0;

Bai 224: (trang 63)

#include <stdio.h>
#include <stdlib.h>
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struct NODE {

int data;

struct NODE *left, *right;
}s
typedef struct NODE* NODEPTR;

void Insert( NODEPTR* t, int x ) {
if (I*t ) {
*t = ( NODEPTR )malloc( sizeof( struct NODE ) );
( *t )->data = x;
( *t )->left ( *t )->right = NULL;

}
else ( x < ( *t )->data ) ? Insert( &( ( *t )->left ), x )
: Insert( &( ( *t )->right ), x );

}

void InTree( NODEPTR* t ) {
int x;
printf( "Nhap © de dung: " );
do {

scanf( "%d", &x );
if ( x ) Insert( t, x );
} while ( x );
}

void OutTree( NODEPTR t ) {
if (t) |
printf( "%d ", t->data );
OutTree( t->left );
OutTree( t->right );
}
}

void CopyTree( NODEPTR t, NODEPTR* t1 ) {
if (t){
Insert( t1, t->data );
CopyTree( t->left, t1 );
CopyTree( t->right, t1 );
}
}

void SortTree( NODEPTR t ) {
if (t) A
SortTree( t->left );
printf( "%d ", t->data );
SortTree( t->right );
}
}

void RemoveTree( NODEPTR* t ) {
if (*t) {
RemoveTree( &( ( *t )->left ) );
RemoveTree( &( ( *t )->right ) );
printf( "%d ", ( *t )->data );
free( *t );
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}

int main() {
NODEPTR t, t1;

t = t1 = NULL;
InTree( &t );

printf( "\nCay goc : " ); OutTree( t );
CopyTree( t, &t1 );
printf( "\nCay copy : " ); OutTree( t1 );

printf( "\nXuat tang: " );

SortTree( t );

printf( "\nXoa cay goc... " );
RemoveTree( &t );

if ( t ) printf( "\nCay goc rong\n" );
return 0;

}

Duyét cdy BST la lan lugt di qua tat ca cac node cta cdy va thiec hién mét thao tic
nao do trén mdi node. Tuy thao tac can thyc hién, ta chon cach duyét cay thich hop
cho thao tac do:

- InOrder: vi tri cac node chira trong nhanh phai cta cady BST 16n hon tri cac node chira
trong nhanh tréi va node gdc chira tri trung gian, ta ding cach duyét LNR dé xuét tri chira
trong cac node cay BST theo chiéu ting dan (L < N < R). Tuong tu, cach duyét RNL diing
Xuét tri chira trong c4c node cay BST theo chiéu gidm dan (L > N > R). Cach duyét nay
thét sw khong y nghia vai cay tong quat.

- PreOrder khi muon tao mot cdy BST mdi sao chép tur cay gbc, ta duyét tung node
trén cay goc va cheén tri doc dugc vao cdy sao chép. Dé ciy sao Chep c6 cing céu
truc véi cay goc phai bao dam thr tu chén node vao cdy sao chép giong nhu & cay
gbe, tao node goc trude 10i méi tao cac node con. Cach duyét NLR hoac NRL dap tmg
dugc yéu cau nay. Do didc diém trén, cach duyét nay con dung khi mudn so sanh cu
triic cta hai cdy BST:

void CompareTree( NODEPTR t, NODEPTR t1, int* b ) {
if (t&& tl) {
if ( t->data != tl->data ) {
*p =
return;
}
CompareTree( t->left, tl->left, b );
CompareTree( t->right, tl->right, b );
}
}

/* dung trong ham main() */
int b = 1;

CompareTree( t, t2, & );

if ( b ) printf( "\nCung cau truc cay\n" );
else printf( "\nKhac cau truc cay\n" );

C6 thé dung cach xuat sau dé dé dang quan sat cau trac ciy hon:

void OutTree( NODEPTR t, char label, int d ) {
if (t) |
OutTree( t->right, 'L', d + 1 );
printf( "%*c[%c%d]\n", 2 * d, ' ', label, t->data );
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OutTree( t->left, 'R', d + 1 );
}
}

/* dung trong ham main() */
printf( "Cay goc:\n" );
OutTree( t, '"*', 1 );

Két qua xuat:

= Nhap © de dung: 9 3 7 16 14 2 5 4 8 18 0
i Cay goc:
— [L18]
[L16]
[R14]

[*9]
[L8]
[L7]
[R5]
[R4]

[R3]
[R2]

Céch duyét PreOrder con ding khi mu6n tim mét node trong cay BST. Cac phuong
phap duyét déu duyét qua cic tit ca cic node trong cdy, nhung phuwong phép
PreOrder xur Iy node ngay tur lan dau tién gap node.

- PostOrder: Khi muon xo6a tat ca cac node trong mot nhanh cy hoac ca cay BST, ta
tién hanh x6a cac node con (trai va phai) roi méi x6a node cha cua ching. Vi vay ta
dung cach duyét LRN hodc RLN cho thao tac nay.

Bai tap: Cho cdy BST chira cac tri nguyén. Tim tat ca cic node trong cy sao cho tri
chura trong tat ca cac node con cua né thudc doan [a, b].

= Nhap © de dung: 9 3 16 14 2 5 4 8 18 ©
= Cay goc : 93254816 14 18
_ [a, b]? 4 16

Cac node chua [4, 16]: [4] [5] [8] [14]

- Mot node con trong cay 1a mot node goc ciia mot BST con. Nhu vay, bai tap trd
thanh: cho mot BST géc t, xac dinh tri chira trong tAt ca cac node con ctia nd ¢o
thudc doan [a, b] hay khong.

- Mot BST ¢6 node nho nhét 1a node trai nhit (1eft) va node 16n nhat 1a node phai
nhét (right). Nhu vay, diéu kién trén nghia 1a kiém tra: a <= left && right <= b.

Bai tap: Cho cay BST (tréi), tao cdy ddi ximg qua guong ctia n6 (phai).

Cay dbi xung cd node gbe nhu céy goc nhung cdy con trai va cay con phdi cua ching
hoan chuyén cho nhau. Tlep theo, voi moi cdy con, lai hoan chuyen cdy con tri va
cdy con phai ciia node goc. Luu ¥ qua trinh nay 1a dé quy va ta xét node goc trudc
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r0i méi xét hai node con (trai va phai). Vi vy, xtr Iy nhu sau:

- Duyét ciy bang thuit toan PreOrder, nghia 1a duyét node trude roi méi duyét hai
node con (trai va phai).

- Khi duyét moét node khac node 14, hoan chuyén hai node con cua no.

Dé kiém tra, duyét cay bang thudt toan InOrder: voi cay gbe (BST) ta nhan duoc
chudi tang dan, voi cay ddi xtimg guong ta nhan duoc chudi giam dan.

void Solution( NODEPTR 1 ) {
if (!'1 || ( l->left == NULL & 1->right == NULL ) ) return;
NODEPTR t = 1->left;
1->left = 1->right;
1->right = t;
if ( 1->left ) Solution( 1->left );
if ( 1->right ) Solution( 1l->right );
}

Bai tip: Cho két qua duyét PreOrder ciia mot cdy BST. X4y dung lai cay BST.

Tir két qua duyét PreOrder (va ca PostOrder) ta ludn c6 thé xay dung lai ciy BST.
Néu chi 1a ciy nhi phan, can c6 thém két qua duyét InOrder.

Vi du: két qua duyét PreOrder ctia cdy BST nhu sau:

{9,3,2,5/4,8,16,14,18 }

Node gbc 1 phén tir dau méang [9], phan con lai chi 1am hai méang con:

-nho hon 9, 1a cay con bén trai: {3,2,5,4,8 }

- 16n hon 9, la céy con bén phai: { 16, 14, 18 }

Phén tir ddu mang con lai 1a node gdc cua cdy con va qua trinh tao cdy dugc thuc
hién d¢é quy.

D@ thiy can phai ¢6 vong ldp tim phan tir [én hon node gbc.

Céch cai tién 1a thiét 1ap pham vi { min, max } cho mdi node. Khai tao pham vi ban dau
la { INT_MIN, INT_MAX } va node gbc chic chan trong pham vi, dua node gbc viao
cdy. Sau d6 pham vi ctia cac node thudc cdy con bén trai la { INT MIN, root->data } va
pham vi ctia cac node thudc cay con bén phai la { root->data, INT_MAX }.

#include <stdio.h>
#include <stdlib.h>
#include <limits.h>

struct NODE {

int data;

struct NODE *1left, *right;
s
typedef struct NODE* NODEPTR;

NODEPTR CreateNode( int x ) {
NODEPTR t = ( NODEPTR )malloc( sizeof( struct NODE ) );
t-> data = x;
t->left = t->right = NULL;
return t;

}

NODEPTR Construct( int pre[], int *index, int min, int max, int size ) {
if ( *index >= size ) return NULL;
NODEPTR root = NULL;
int rootData = pre[*index];
if ( rootData > min && rootData < max ) {
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root = CreateNode( rootData );
( *index )++;
if ( *index < size ) {

root->left = Construct( pre, index, min, rootData, size );
root->right = Construct( pre, index, rootData, max, size );
}
¥
return root;
¥

NODEPTR Solution( int pre[], int size ) {

int index = 0;

return Construct( pre, &index, INT_MIN, INT_MAX, size );
}

void OutTree( NODEPTR t ) {
if (t){
OutTree( t->left );
printf( "%d ", t->data );
OutTree( t->right );
}
}

int main() {
int pre[] ={9, 3, 2, 5, 4, 8, 16, 14, 18 };
int size = sizeof( pre ) / sizeof ( *pre );
NODEPTR t = Solution( pre, size );
OutTree( t );
return 0;

Bai 225: (trang 63)

void Solution( int n, NODEPTR t, int curlevel, int* sum ) {
if (t) |

if ( curlevel == n ) {
printf( "%d ", t->data );
*sum += t->data;

} else if ( curlevel < n ) {
Solution( n, t->left, curlevel + 1, sum );
Solution( n, t->right, curlevel + 1, sum );

}
}
}
/* dung trong ham main() */
s = 0;

Solution( n, t, 0, &s );
printf( "\nTong = %d\n", s );

Ta duyét dé quy cay tir node goc dén murc n yéu cau, mirc dang duyét dugc xac dinh
bai curlevel dugce truyén nhu tham sb. curlevel dugc khéi tao muc e khi goi ham,
khi d¢ quy Xuong nhanh trai hay phai curlevel tang 1 don vi.

Neu curlevel bang mirc n yéu cau thi Xuat ndi dung node luu trir.

Dé tinh tong cac node thudc murc n, ta truyén bang con tro thém mot bién sum, nhitng
thay déi ctia bién sum s& duoc luu qua cac 1an goi dé quy.
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Cach trén d& hiéu nhung sum dugc truyén bang con trd nén dé nhim 13n. Phuong 4n khac:

int Solution( int n, NODEPTR t, int curlevel ) {
if (t) |
if ( curlevel == n ) {
printf( "%d ", t->data );
return t->data;
} else if ( curlevel < n ) {
return Solution( n, t->left, curlevel + 1 ) +
Solution( n, t->right, curlevel + 1 );
}
}

return 0;

}

Bai 226: (trang 63)

int Solution( int x, NODEPTR t, int level ) {
if ( 't ) return -1;
if ( t->data == x ) return level;
return ( x < t->data ) ? Solution( x, t->left, level + 1)
: Solution( x, t->right, level + 1 );
}

/* dung trong ham main() */

n = Solution( x, t, 0 );

if ( n == -1) printf( "Khong tim thay\n" );
else printf( "Muc %d\n", n );

Ta tim x trong cdy t bang cach duyét cdy, c6 hai truong hop ding:

- Duyét dén node 14 (t = NULL) ma van khong tim thay, tra vé -1 (muc khong thé co
trong cdy). Chi y, néu chén node chira trj x Va0, t = NULL chinh 13 noi chén node.

- Tim thiy node (x = t->data) ta tra v& muc level. Mtc level khdi tao bang e (muc
xudt phat) khi goi ham va s& tang 1 don vi khi duyét xudng cay con trai hoic phai.
Khi khong gip hai trudong hop trén, duyét dé quy xudng nhénh con trai hodc phai ty
theo trj ctia x, chU y tang murc level.

Bai tap: Liy mot node ngiu nhién tir ciy BST.

int size( NODEPTR t ) {
return It ? @ : 1 + size( t->left ) + size( t-> right );

}

NODEPTR Solution( NODEPTR t ) {
int r = rand() % size( t );
int leftSide = size( t->left );
if ( !'r ) return t;
if ( t-> left & r <= leftSide ) return Solution( t->left );
return Solution( t->right );

}

/* goi trong ham main() */
NODEPTR t = NULL;
srand( time( NULL ) );
InTree( &t );
for ((int i = 0; i < 10; ++i )
printf( "%d\n", Solution( t )->data );
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Bai 227: (trang 64)

NODEPTR isMember( NODEPTR t, int x ) {
if (t) |
if ( x == t->data ) return t;
return ( x < t->data ) ? isMember( t->left, x )
: isMember( t->right, x );
}
return NULL;

}

/* X, y phdi chac chan thuéc cay, x <y */
NODEPTR LCA( NODEPTR t, int x, int y ) {
if ( x == t->data || y == t->data || x < t->data & y > t->data )
return t;
return ( x < t->data ) ? LCA( t->left, x, y ) : LCA( t->right, x, y );
}

/* dung trong ham main() */
do {
printf( "Nhap a, b: " );
scanf( "%d%d", &, &b );
if (a !=b & & isMember( t, a ) & & isMember( t, b ) )
break;
printf( "Nhap khong hop le...\n" );
} while ( 1 );
if (a>b ) { int temp = a; a = b; b = temp; }
printf( "Node cha: %d\n", LCA( t, a, b )->data );

Ta sdp xép trude a < b: giup dé dang xac dinh duoc vi tri node con lai khi x4c dinh
duoc mot node a hoac b.
- Néu 2 node chira a va b ndm trén 2 cdy con trai phai ca node gdc, node goc 1a node
cha cuia chiing (TH1).
- Néu 2 node chtra a Va b ciing nam trong cdy con bén trai hodc bén phai cua node
gbc thi ¢6 hai trudng hop con
+ Node cha la mgt trong hai node chira a hodc b (TH2).
+ Hai node nam trén 2 nhéanh cua mot c@y con thudc nhanh trai hodc phai cta
node gdc, node cha la node goc ciia cdy con ndy (quy vé TH1).
Tir node gdc p, ta d& quy xudng hai nhanh tri va phai cho dén khi xay ra mét trong
cac diéu kién dimg dé quy TH1 hodc TH2. Khi do, trj tra vé cua ham Lca() chinh Ia
node cha can tim.
Dé bao dam ham LcA() c6 diém dimg, tri a VA b phai c6 trong cdy. Ta dung ham
isMember() dé xac dinh diéu kién nay: duyét cay theo NLR (t6t nhat cho tim node).
Néu tim duoc node, tra vé node can tim; néu khong, tra V& NULL.
Céch khac, khong d¢ quy.

NODEPTR LCA( NODEPTR t, int x, inty ) {
while ( t->data < x || t->data >y ) {
while ( t->data < x ) t = t->right;
while ( t->data >y ) t = t->left;
}

return t;

}
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Bai 228: (trang 64)

void PathLeft( NODEPTR t, int x ) {
if (t) A
if ( x == t->data ) return;
( x < t->data ) ? PathLeft( t->left, x )
: PathLeft( t->right, x );
printf( "%d ", t->data );
}
}

void PathRight( NODEPTR t, int x ) {
if (t) |
if ( x == t->data ) return;
printf( "%d ", t->data );
( x < t->data ) ? PathRight( t->left, x )
: PathRight( t->right, x );
}
}

/* dung trong ham main() */
int main() {

NODEPTR t, p;

int a, b;

t = NULL;
InTree( &t );

do {
printf( "Nhap a, b: " );
scanf( "%d%d", &a, &b );
if (a !l=Db & isMember( t, a ) & isMember( t, b ) )
break;
printf( "Nhap khong hop le...\n" );
} while (1 );
if (a>b ) { int temp = a; a = b; b = temp; }

p = isParent( t, a, b );

if ( p->data == a ) {
PathRight( p, b );
printf( "%d", b );

} else if ( p->data == b ) {
printf( "%d ", a );
PathLeft( p , a );

} else {
printf( "%d ", a );
PathLeft( p , a );
PathRight( p->right, b );
printf( "%d", b );

}

putchar( '\n' );

return 0;

}

Ham xuét dudng di tir node goc dén mot node trong cdy thyuc chat 1a duyét cay (NLR) dé

tim node; nhung thém thao tac xuat tirmg node da duyét trén duong di téi node can tim.

- Ham pathRight( t, x ): xuat duong di tir node goc p dén node chira tri x 6 trong
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ciy con bén phai, node gbc chira tri nho hon x.
- Ham PathLeft( t, x ): xut dudng di tir node chira tri x ¢6 trong cay con bén tréi
dén node gbc p chira tri 16n hon x. Vi ta duyét dé quy tir node gdc xubng nén dé xuat
duong di theo tht tu nguoc lai, ta diung dé quy dau
Puong di khong bao gom node chira x.
Khi xét hai node chtra a va b, a < b Va phai c6 mat trong cdy BST, ta gap cac truong
hop sau day:
- Node gbc dang xét p la node chtra a: vi a < b node chita b nam trong cdy con bén
phai node géc p; goi ham PathRight( p, b ) dé xuét duong di tir node géc p chira a
dén node chira b.
- Node gbc dang xét p 1a node chira b: Vi a < b node chira a nam trong ciy con bén
tréi node gdc p; goi ham PathLeft( p, a ) dé xuat dudng di tir node chira a dén node
gécpchﬁab
- Node gobc p khong chira a hodc b: Vi a < b, node a nam trong cay con bén trai va
node b nam trong cdy con bén phai cdy nay; goi ham PathLeft( p, a ) dé xuat
duong di tir node a dén node goc P, g01 tlep ham PathRight( p->right, b ) dé xuét
tiép duong di tir node phai ctia node goc p dén node b. Xuit dudng di tir node phai
ctia p do node gbc p da xuat khi goi ham PathLeft( p, a ).
Khi giai quyét cac truong hop trén, ta can xac dinh node cha gan nhat ctia hai node
chira tri a va b; ta ding ham isParent() cho yéu cau ndy, xem bai 227 (trang 372).
Bai tip: Cho ciu truc lwu trit thong tin mot ngudi trong dong ho nhu sau: tén (30 ky
tu), nam sinh (int).
Str dung ciu tric cdy nhi phan dé biéu dién danh sach thong tin gia pha trong mot
dong ho. Viét cac ham thuc hién cac yéu cAu sau:
a. Nhap tén mét nguoi, cho biét thong tin cha me, anh chi em cua ngudi do.
Thir nghiém tim thong tin tat ca moi nguoi trong danh sach theo tén.
b. Nhép tén mdt ngudi, cho biét danh sach anh em cha bac (bén ndi) ciia ngudi do.
¢. Cho biét thong tin nguoi 16n tudi nhat trong dong ho.
d. Liét ké danh sach moi ngudi trong dong ho theo tudi, tir nho dén 16n.

Nguyen Van A

1955

Nguyen Van B + Tran Thi A
1956 1954

Nguyen Van C +Le ThiB
1974 1978

Nguyen ThiD ~ Nguyen Thi G
1977 1992

Ly Thi A+ NguyenVanE  Nguyen Van H
1980 1978 1994

Nguyen Van F
1998
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Luu y, gia pha chi luu trit dong bén noi (ché d6 phu quyén) dudi dang ciy nhi phan
vdi cac node nhu sau:

- Quan h¢ anh-em luu bang lién két trai (con trd sibling).

- Quan hé cha-con luu bang lién két phai (con tro child).
a. Ham findperson(), tim kiém dé quy trén cdy va tra vé node chira thong tin cia
nguoi chi dinh theo tén.
b. Do node c6 chira théng tin cha me, phuong thiic findFirst() cho phép tra vé node
chtra cua ngudi la con truong clia 6ng ndi ciia ngudi chi dinh. T nguodi nay, duyét
phai 1dy tat ca con ctia ong ndi, trir cha ctia ngudi chi dinh. Vi mdi ngudi con cua
ong nodi, vé trai dé 1y chau diu va duyét phai dé 13y cac chau con lai.
c. T6 tién 12 cao tudi nhét, chi can xuét thong tin node root.
d. Do cay nhi phan trén duogc tao tir quan hé anh-em va quan hé cha-con, ta can tao
mdt cdy nhi phan tim kiém dya trén so sanh nim sinh. Duyét cdy gdc (root), lay
thong tin timg node, chén vao cdy méi (age_root) bang cach so sanh nam sinh. Duyét
cdy moi theo kiéu RNL, dé in cac node theo thtr ty ndm sinh nhé dan (tvong duong
v6i tudi 16n dan).

#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <time.h>

typedef struct {
char name[30], father[30], mother[30];
int male, birthyear;

} Info;

struct Person {

Info info;

struct Person *sibling, *child;
}s

typedef struct Person* PersonPTR;

int getAge( int year ) {

time_t t = time( NULL );

return localtime( &t )->tm_year - year + 1900;
}

PersonPTR newPerson( Info info ) {
PersonPTR p = calloc( 1, sizeof( struct Person ) );
p->info = info;
p->sibling = p->child = NULL;
return p;

}

void insertPerson( PersonPTR me, PersonPTR* p, int isParent ) {
PersonPTR t = *p;
if ( '*p ) *p = me;
else if ( isParent ) {
while ( t->child && t->child->info.birthyear < me->info.birthyear )
t = t->child;
if ( t->child ) me->child = t->child;
t->child = me;
} else {
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while ( t->sibling && t->sibling->info.birthyear < me->info.birthyear )
t = t->sibling;
if ( t->sibling ) me->sibling = t->sibling;
t->sibling = me;
}
}

PersonPTR findPerson( PersonPTR t, char* name ) {
if ( !t ) return NULL;
if ( !strcmp( t->info.name, name ) ) return t;
PersonPTR ¢ = findPerson( t->child, name );
return ¢ ? ¢ : findPerson( t->sibling, name );

}

void insertTree( PersonPTR* t, Info info ) {
if ( !*t ) *t = newPerson( info );
else ( info.birthyear < ( *t )->info.birthyear )
? insertTree( &( *t )->sibling, info )
: insertTree( &( *t )->child, info );
}

void createTree( PersonPTR o, PersonPTR* t ) {
if ( lo ) return;
insertTree( t, o->info );
createTree( o->sibling, t );
createTree( o->child, t );

}

void outTreeAsc( PersonPTR t ) {
if ( 't ) return;
outTreeAsc( t->child );
printf( "(%d) %s\n", getAge( t->info.birthyear ), t->info.name );
outTreeAsc( t->sibling );
}

void print( PersonPTR me ) {
if (me ) {
printf( "Name: %s (%d)\n", me->info.name, getAge( me->info.birthyear ) );
printf( " Father: %s\n", me->info.father );
printf( " Mother: %s\n", me->info.mother );
} else printf( "Person not found.\n" );

}

PersonPTR getFirst( PersonPTR t, PersonPTR me ) {
PersonPTR p = findPerson( t, me->info.father );
if ( !p ) return NULL;

p = findPerson( t, p->info.father );
return p ? p->child : NULL;

}

int main() {
PersonPTR root = NULL, age_root = NULL;
Info infos[] = {

{ "Nguyen Van A

{ "Nguyen Van B"

{ "Nguyen Van C"

{ "Nguyen Thi D

", "N/A", "N/A", 1, 1955 },
"N/A", "N/A", 1, 1956 },
"Nguyen Van B", "Tran Thi A", 1, 1974 },
"Nguyen Van B", "Tran Thi A", @, 1977 },

. v o .
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{ "Nguyen Van E", "Nguyen Van B", "Tran Thi A", 1, 1978 },
{ "Nguyen Van F", "Nguyen Van E", "Ly Thi A", 1, 1998 },
{ "Nguyen Thi G", "Nguyen Van C", "Le Thi B", @, 1992 },
{ "Nguyen Van H", "Nguyen Van C", "Le Thi B", 1, 1994 }
}s
int i, n = sizeof( infos ) / sizeof( *infos );
PersonPTR* persons = calloc( n, sizeof( PersonPTR ) );
for (1 =0; 1i<n; ++1i )
persons[i] = newPerson(infos[i] );
insertPerson( persons[@], &root, 0 );
insertPerson( persons[1l], persons
insertPerson( persons[2], persons
insertPerson( persons[4], persons
insertPerson( persons[3], persons
insertPerson( persons[5], persons
insertPerson( persons[6], persons

);
);
);
);
);
);

. .

-

-

-

-+ + + + + + +
ONBNONNR O

.
ORRPROOROE®

insertPerson( persons[7], persons , 0);
printf( "----- Problem 1 ----- \n" );
for (1i=0; i< n; ++i, puts( "----- "))
print( findPerson(root, persons[i]->info.name ) );
printf( "----- Problem 2 ----- \n" );

printf( "Nguyen Van F\n" );
PersonPTR me = findPerson( root, "Nguyen Van F" );
if (me ) {
PersonPTR t = getFirst( root, me );
if ( !t ) printf( "Not supported\n" );
else
for (; t; t = t->sibling )

if ( strcmp(t->info.name, me->info.father ) && t->child )

for ( PersonPTR p = t->child; p; p = p->sibling )
printf( " %s\n", p->info.name );
} else printf( "Person not exist!\n" );

printf( "----- Problem 3 ----- \n" );
print( root );
printf( "----- Problem 4 ----- \n" );

createTree( root, &age_root );
outTreeAsc( age_root );
return 0;

Bai 229: (trang 64)

#include <stdio.h>

#include <stdlib.h>

#include <string.h>

#define FALSE ©

#define TRUE 1

enum eBALANCE { LEFT, EVEN, RIGHT };

struct DATA {
int key;
char value[10];

3

struct NODE {
enum eBALANCE flag;
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struct DATA* pData;

struct NODE *left, *right;
s
typedef struct NODE* NODEPTR;

void RotateRight( NODEPTR* t ) {
NODEPTR temp = ( *t )->left;
( *t )->left = temp->right;
temp->right = *t;
*t = temp;

}

void RotateLeft( NODEPTR* t ) {
NODEPTR temp = ( *t )->right;
( *t )->right = temp->left;
temp->left = *t;
*t = temp;

}

void Rebalance RIGHT( NODEPTR* t ) {
NODEPTR temp2, temp = ( *t )->right;
switch ( temp->flag ) {
case RIGHT: /* RR - cdy con phai (R) cé nhanh phai (R) dai */
( *t )->flag = EVEN;
temp->flag = EVEN;
RotateLeft( t );
break;
case LEFT: /* RL - cay con phai (R) c¢é nhanh trai (L) dai */
temp2 = temp->left;
switch ( temp2->flag ) {
case EVEN:
( *t )->flag = EVEN;
temp->flag = EVEN;
break;
case LEFT:
( *t )->flag = EVEN;
temp->flag = RIGHT;
break;
case RIGHT:
( *t )->flag = LEFT;
temp->flag = EVEN;
}
temp2->flag = EVEN;
RotateRight( &temp );
( *t )->right = temp;
RotateLeft( t );
}
}

void Rebalance_LEFT( NODEPTR* t ) {
NODEPTR temp2, temp = ( *t )->left;
switch ( temp->flag ) {
/* LL - cady con trdi (R) cé nhanh trai (R) dai */
case LEFT:
( *t )->flag = EVEN;
temp->flag = EVEN;
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RotateRight( t );
break;
/* LR - cdy con trai (R) c6é nhanh phdi (R) dai */ ° .
case RIGHT:
temp2 = temp->right;
switch ( temp2->flag ) {
case EVEN:
( *t )->flag = EVEN; m temp t
temp->flag = EVEN;
break; (\} ()
case RIGHT:
( *t )->flag = EVEN; . °
temp->flag = LEFT;
break; .
case LEFT: w temp t
( *t )->flag = RIGHT;
temp->flag = EVEN; 0 .

temp t

}

temp2->flag = EVEN; . 0
RotateLeft( &temp ); .
( *t )->left = temp;

RotateRight( t );

void Insert( NODEPTR* t, struct DATA* d, int* taller ) {
/* chén mét node méi */
if ( *t == NULL ) {
*t = ( NODEPTR )malloc( sizeof( struct NODE ) );
( *t )->pData = d;
( *t )->flag = EVEN;
( *t )->left = ( *t )->right = NULL;
*taller = TRUE;
return;
¥
/* trung khoa */
if ( d->key == ( *t )->pData->key ) {
*taller = 0O;
return;
}
/* chén trai */
if ( d->key < ( *t )->pData->key ) {
Insert( &( *t )->left, d, taller );
if ( taller ) /* c6 kha nang lam mdt can bang */
switch ( ( *t )->flag ) {
case LEFT: /* node géc thanh //, can céan bang trai */
Rebalance LEFT( t );
*taller = FALSE;
break;
case EVEN: /* node géc léch trdi nhung chua mdt can bang */
( *t )->flag = LEFT;
*taller = TRUE;
break;
case RIGHT: /* thém node chi 1am cay can bang */
( *t )->flag = EVEN;
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*taller = FALSE;
break;

}

return;
}
/* chén phai */
Insert( &( *t )->right, d, taller );

if ( *taller ) { /* c6 kha nang 1lam mdt can bang */
switch ( ( *t )->flag ) {
case LEFT: /* thém node chi 1am cay can bang */

( *t )->flag = EVEN;
*taller = FALSE;
break;
case EVEN: /* node géc léch phai nhung chua mdt can bang */
( *t )->flag = RIGHT;
*taller = TRUE;
break;
case RIGHT: /* node g6c thanh \\, can can bang phai */
Rebalance_RIGHT( t );
*taller = FALSE;

break;
}
}
return;
}
void OutTree( NODEPTR t, int depth ) {
int i;
char b[3] = { "\\', '|"', /" };
if ( t == NULL ) return;
OutTree( t->right, depth + 1 );
for (1 =0; i < depth; ++i ) printf( " " );
printf( "(%d,%c)\n", t->pData->key, b[t->flag] );
OutTree( t->left, depth + 1 );
}

struct DATA* Find( NODEPTR t, int key ) {
for( 5 t5 ) {
if ( t->pData->key == key ) return t->pData;
t = ( t->pData->key > key ) ? t->left : t->right;
}
return NULL;

}

int main() {
int i, taller, x;
struct DATA* d;
NODEPTR t = NULL;
struct DATA data[6] = {
{ 11, "Cho" }, { 4, "Meo" }, { 12, "Heo" },
{3, "Cop” }, {9, "De" }, { 6, "Ran" } };

for (1 =0;1<6; ++1i ) {
d = ( struct DATA* )malloc( sizeof( struct DATA ) );
d->key = data[i].key;
strcpy( d->value, data[i].value );
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Insert( &t, d, &taller );
OutTree( t, 0 );
printf( "---------- \n" );
}
printf( "Nhap khoa can tim: " );
scanf( "%d", &x );
if ( (d=Find( t, x ) ) != NULL )
printf( "[%d,%s]\n", d->key, d->value );
else
printf( "Khong tim thay khoa\n" );
return 0;

}

Cay AVL duoc Adelson - Velskii va Landis gidi thiéu nam 1962. Cay AVL la mot
ciy BST cén bang 1 cp (1-balanced BST), didu kién can bang cua cay la:

Iheigh(f (x))—heighr(x)) <1, vx
Trong d6: height(): tra vé chiéu cao clia cy, T.(x): CAy con bén trai node x, Te(x):
cay con bén phai node x
Nghia 1a chénh 1éch chiéu cao giita cAy con bén trai va cdy con bén phai ciia mot
node x bt ky trong ciy khong dugc vuot qua 1.
Céu trac dir liéu ciia mot node trong cidy AVL can thém mot “tac nhan can bang”
(balancing factor) flag dé kiém tra cin bang cua cdy:
- height(T,(x)) > height(Tz(x)): flag = LEFT (minh hoa bing diu /)
- height(T, (x)) = height(Tz(x)): flag = EVEN (minh hoa bang dau -)
- height(T,(x)) < height(Tz(x)): flag = RIGHT (minh hoa biang dau \)
Khi chén mét node méi vao ciy AVL, ta ¢ thé 1am cdy AVL mét can bang. C6 4
truong hop 1am cdy AVL mét can bang:
- RR - cdy con bén phai (R) c6 nhanh phai (R) dai
- RL - cdy con bén phai (R) cO nhanh tréi (L) dai
- LL - cdy con bén trai (L) c¢é nhanh tréi (L) dai
- LR - cay con bén trai (L) c6 nhanh phai (r) dai
Bién taller dung trong ham Insert () bdo rang cdy dang “léch” sau mbi lan cheén node. Trong
1an chén node ké tiép, khi nhan thay 1an chén node trudc da lam cay “léch”, can xé4c dinh 1 1an
chen node hién tai c6 lam cay mat can bang khong (hoac lam céy can bang tro lai).
Su mat can bang nay lién quan dén 3 node: ké tir node gbc di theo “hudng” nhanh
gdy mét can bang. Dé can bang lai ciy, nguoi ta tai b tri lai (trinode restructuring)
sao cho 3 node nay va céc cy con lién quan vdn giit diing thir tw duyét LNR (inoder,
xem bai 222, trang 360).
Céc hinh dudi trinh bay cach tai bé tri lai cdy, cac con tré trong hinh gitp d& theo
d6i cac ham quay cay:
- Trudng hop RR:
Thao tac tai b tri goi 14 “quay trai ciy” (xem ham Rotate Left()) co gbclaa. Chiy
thir ty duy€t LNR (T1) a (T2) b (T3) c (T4) khong thay ddi sau khi can bang cay.
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T4

T2 T3 T4

Thao tac tai bo tri thuc hién quay kép: “quay phai cay” con gbc b dé dua vé truong

hop RR, sau d6 “quay trai cdy” gbc a dé giai quyet truong hop RR. Chu y thir ty duyét

LNR (T1) a (T2) c (T3) b (T4) khong thay ddi sau khi can bang cay.

- Trudong hop LL: dbi xtmg voi trudng hop RR, tai bd tri bang cach tuong tu, goi la
“quay phai cdy” (xem ham RotateRight()).

- Truong hop LR: do1 xtng voi trudng hop RL, tai b tri bang cach twong tu, “quay

trai cdy” chuyén vé LL, sau d6 « quay phai cay’ > dé can bang.

Cac truong hgp RR Va RL g1a1 quyet bang ham Rebalance_RIGHT().

Céc trudng hop LL VA LR giai quyét bing ham Rebalance LEFT().

Bai 230: (trang 65)

void Delete( NODEPTR* t, int d, int* shorter ) {
if ( d == ( *t )->pData->key ) {
if ( ( *t )->left && ( *t )->right ) { /* c6 hai cay con */
NODEPTR p;
void* temp;
/* tim node thay thé trudc */
for ( p = ( *t )->left; p->right; p = p->right ) { }
/* hoan chuyén dir 1iéu node can x6a vdi node thay thé& trudc */
temp = ( *t )->pData;
( *t )->pData = p->pData;
p->pData = temp;
/* goi dé quy xo6a node thay thé (hién mang khéa d) trong cay trai */
Delete( &( *t )->left, d, shorter );
/* can bang cay sau khi x6a node */
if ( shorter )
switch ( ( *t )->flag ) {

case RIGHT: /* x6a node nhanh phdi: cay mdt cadn bang */
Rebalance RIGHT( t );
break;

case EVEN: /* x6a node nhanh phai: node géc léch phai */

( *t )->flag = RIGHT;
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*shorter = FALSE;
break;
case LEFT: /* x6a node nhanh phai: cay can bang trd lai */
( *t )->flag = EVEN;
*shorter = TRUE;

} else { /* truong hgp chi cé mét cay con, xbéa node tai day */
NODEPTR dnode = *t;
*t = (I( ¥t )->left ) ? ( *t )->right : ( *t )->left;
free( dnode->pData );
free( dnode );
*shorter = TRUE;
}

} else if ( d < ( *t )->pData->key ) { /* xéa bén nhanh trdi */
Delete( &( *t )->left, d, shorter );
/* can bang cay sau khi xéa node */
if ( shorter )

switch ( ( *t )->flag ) {

case RIGHT:
Rebalance_RIGHT( t );
break;

case EVEN:
( *t )->flag = RIGHT;
*shorter = FALSE;
break;

case LEFT:
( *t )->flag = EVEN;
*shorter = TRUE;

}

} else { /* xd6a bén nhanh phai */
Delete( &( *t )->right, d, shorter );
/* can bang cady sau khi xéa node */
if ( shorter )

switch ( ( *t )->flag ) {

case LEFT:
Rebalance LEFT( t );
break;

case EVEN:
( *t )->flag = LEFT;
*shorter = FALSE;
break;

case RIGHT:
( *t )->flag = EVEN;
*shorter = TRUE;

}
}

Ap dung cach xo6a node trong cdy BST trinh bay cudi bai tap 221 (trang 354). Két
qua node can x6a dugc chuyén thanh node thay thé chi c6 mot cay con.
Gidng nhu bién taller trong ham Insert(), bién shorter truyén trong ham pelete()
béo rang cay dang “léch” sau mdi lan x6a node, duing xac dinh viéc x6a node c6 lam
cAy mat can bang khong dé tién hanh can bang lai cdy sau khi xda node.
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