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GIOI THIEU

GIOI THIEU

Gido trinh dudc bién soan hodn todn dua trén nhieu tai liéu cla cdc dong nghiép.
Gido trinh nén dung vdi nhiing cuén sdch gido khoa hodn chinh vé ngén ngi lap
trinh C/C++. Gido trinh dugc chia thanh 10 chuong theo tung néi dung kién thic,
kém theo Cdc dé thi mau. Méi chuong gom 2 phan: Phan lyj thuyét: dudc tém tdt
ngan gon vdi day di vi du minh hoa kém theo. Phan bai tdp: vdi nhiéu bai tdp
duoc chia lam hai maic dé co ban vd luyén tdp ndng cao, bdai tap cé ddanh dau * la
bai tip khé danh cho sinh vién luyén tdp thém. Phan tom tdt: tom tdt néi dung

tém va cdc thao tdc ma sinh vién can nam hay nhimg v 3 clia chuong do.
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Chuong 1 CAC KHAI NIEM CO BAN VE LAP TRINH

CAC KHAI NIEM CO BAN VE LAP TRINH

An algorithm must be seen to be

believed.

Donald Ervin Knuth

1.1 KHAI NIEM LAP TRINH

DPinh nghia.

« CPU ctia méy tinh duoc thiét ké dé c¢6 thé thuc hién dude cac chuong trinh
ma mdy (machine code program) da dugc hé diéu hanh (HDH) nap vao RAM
cua may tinh.

« Chuong trinh ma mdy thuong phai tuong thich véi timg ho méy cu thé, bao
gdm tap hop céc chi thi duge viét bang cac lénh CPU ciia ho méy d6, dudc
luu trén dia duéi dang mot tdp tin ma thuc thi (executable program file) ctia

HDH cu thé

Quy trinh thuc hién
o Bué6c 1: Nguoi st dung (end user) ra lénh thuc hién chay chuong trinh.
o Budéc 2: HDH nhan dugc lénh sé thuc hién:
— Tim va nap tap tin ma thuc thi clia chuong trinh (nam trén dia) vao
RAM ctia méy tinh.
— B6 dém lénh ctia CPU (CPU program counter) dugc tré dén lénh dau
tién ctia chuong trinh hay con goi la ngod vao chuong trinh — (program

entry point)
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Chuong 1 CAC KHAI NIEM CO BAN VE LAP TRINH

e Buéc 3: CPU thuec hién timg chi thi modt trong RAM cho dén khi gip lénh
két thic:
— Chép léenh ma may hién hanh vao thanh ghi lénh.
— Téng bo dém lénh (dé tré dén lénh ké tiép).
— Thi hanh 1énh ma may.
« Buéc 4: Két thic thuc hién chuong trinh, HDH chd nhan lénh mdéi.

Dic diém
o MOoi chi thi ctia chuong trinh 14 mdt 1énh ma may (mot day cdc byte chi phu
hop véi qui uGe tap lénh cia mét loai CPU nao do)
« Puoc cau tric héa theo qui uéc ctia HDH.
« Dudgc chay trén mot ho CPU va HPH cu thé.
« No6i dung rat khé hiéu d6i véi ngusi dung may tinh, chi ¢c6 CPU thich hop

v6i hiéu r6 va thi hanh dugc.

Nhan xét
« Kho c6 thé sdn xuit ra phan mém bang cach viét truc tiép cdc chuong trinh
ma may.
« Néu c6 lam dugc theo céch nay thi
— Gi4 ca sé rat dat do qué khd, ton qua nhiéu thoi gian va cong stc.
— Kha nang dung lai rdt gi6i han do khong thé ban chongudi dung trén

ho mdy tinh khic hay ngudi diing sit dung hé diéu hanh khéc.

DPinh nghia.

e Ngon ngu lap trinh - NNLT (programming language) la ngon ngtt duge 1ap
trinh vién sit dung dé viét chuong trinh cho méy tinh.

« Khi mét chuong trinh duge viét bang mot NNLT nao d6 thi cc chi thi, cAu
lénh trong chuong trinh phai tudn theo céc qui tic, cdc luat do NNLT d6
qui dinh.

« Chuong trinh viét bang ngdn ngit 1ap trinh dugce goi 1a chuong trinh nguon
(source code program) hay md nguon (source code). Chuong trinh nguon
dugc dich sang chuong trinh ma méy bang céch chuong trinh dich:

— Trinh hop dich (assembler) dé dich céc chuong trinh hgp ngit.
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Chuong 1 CAC KHAI NIEM CO BAN VE LAP TRINH

— Trinh théng dich (interpreter) va trinh bién dich (compiler) dé dich cic

chuong trinh cap cao.

Vi du. Mot s6 ngdn ngit 1ap trinh thong dung
« Ngon ngit cap thap: Hop ngit (assembly language)
« Ngon ngit cap cao: C/C++, Java, C#, Pascal, Python, PHP, Ruby, Perl,
Lisp

Dinh nghia.
o Chuong trinh (program) 1a mot day cdc ché thi (instruction) diéu khién su
hoat d6ng ctia méy tinh nham giai quyét mot cong viée nao do.
« Ngudi viét chuong trinh hay con goi 1a 1ap trinh vién hay thao chuong vién

(programmer) 1a nhiing ngudi tao 1ap ra nhiing chuong trinh may tinh.

Vidu 1.1

Mot s6 chuong trinh

e Ngoén ngit assembly

.model tiny
.code
org 100h
main proc
mov ah,9
mov dx,offset hello_message
int 21h
retn
hello_message db 'Hello, world!$\$$'
main endp
end main

o Ngon ngit C/C++

#include <stdio.h>
void main(void)
{
pritnf("Hello world!");

e Ngbn ngit Java
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Chuong 1 CAC KHAI NIEM CO BAN VE LAP TRINH

public class Hello {
public static void main(String argv[])
{
System.out.print("Hello everybody!");
}
}
N J

Dic diém ngén ngir 1ap trinh cap thap
« La NNLT phu thudc vao timg ho méy cu thé, vi viy khong cé tinh tuong
thich.
« D@ viét, doc, stta hon chuong trinh ma mdy.
« Uu diém 1a tdn dung va khai thac dugc tinh ning ctia mdi ho médy cu thé,

nhd vay chuong trinh ¢6 thé chay nhanh hon.

Dac diém ngén ngir 1ap trinh cp cao
« Duogc dé xuit dé khic phuc cdc han ché ctia NNLT céap thap.
o D@ dung va dé dién dat dudc cdc ¥ tudng tritu tugng.
« (€6 tinh tuong thich cao (khi thay d6i dang mdy tinh thi chi can stta chuong

trinh rat it hodc tham chi khong can stta ma van ddm bao chay ding).

1.2 CONG NGHE LAP TRINH TRUYEN THONG

Dé&i v6i cac NNLT cap cao truyen thong (trude thé hé ciia Java va C#), qud trinh
viét, dich va chay chuong trinh gom céc cong doan nhu sau:

« B1. Soan chuong trinh nguon va luu 1én dia.

« B2. Dich chuong trinh ngudén nhd trinh bién dich.

o B3. Noi két cic tap tin ma trung gian tao ra & B2.

o B4. Chay chuong trinh ngoén nglt méy tao ra & B3.

1.3 CONG NGHE LAP TRINH HIEN DAI

« Han ché ctia cdc chuong trinh cip cao truyen théng 1a trinh bién dich cta
chiing phét sinh truc tiép ma thuc thi phu thuéc vao ma méy tinh ctia mot
ho méy tinh va hé diéu hanh cu thé nén khong thé mang di sit dung & cac

hé dieu hanh khéc.
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Chuong 1 CAC KHAI NIEM CO BAN VE LAP TRINH

« NNLT hién dai nhu Java hay C# trinh bién dich khong dich truc tiép ma
ngudn thanh ma thuce thi ma duge thiét ké dé c¢6 thé dich thanh md thuc thi
triu tuong (abstract executable code) doc 14p may va hé diéu hanh.

« Do méy tinh that khong thé hiéu duge ma triru tuong nén nhimg chuong
trinh dang ma thuc thi tritu tuong chi chay dude khi ¢6 san mdy ao hd tro
cho viéc thi hanh loai ma thuc thi do.

« Trong céc nam gan day, cic ting dung chay trén web phét trién rat manh.

— Chay trén internet thong qua mot trinh duyét web.
— Pugce viét bang cac ngén ngit nhu Python, PHP, ASP.NET, JSP, Java
Script, VB Script... ¢ tinh tuong thich cao, hoat dong trén bat ky méy

tinh nao cé internet

1.3.1 Cong cu va moéi truong lap trinh

Toan bd qui trinh bién dich dugc thuc mot cdch dé dang va thuin tién nho vao
cong cu goi 1a maoi truong phdt trién phan mém - IDE (integrated development
environment)

e Soan thao chuong trinh.

o Quan ly hé théng tap tin ma nguon.

o Quan 1y hé théng cac phién ban ctia ma nguon.

o Kiém tra 156i ct phap (syntax error), bién dich (compile), lién két chuong

trinh (link).
« Chay titng dong lénh (debug) dé tim 15i.

Vi dy. Mot s6 IDE thong dung
« Eclipse: ho trg nhiéu ngén ngit lap trinh.

o Visual Studio: hé trg nghiéu ngén ngit 1ap trinh

1.4 THUAT TOAN

Cac budc thiét ké chuong trinh
o Xa&c dinh bai toan
e Phéan tich bai toan

« Thiét ké thuat toan
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Chuong 1 CAC KHAI NIEM CO BAN VE LAP TRINH

« Cai dat chuong trinh

o Thit nghiém chuong trinh

Dinh nghia. Thudt todn (algorithm) 1 tdp hop httu han cc chi thi duge dinh

nghia ro rang nham giai quyet mot van de cu thé nao do.

Tinh chat. Mét thudt todn phdi c¢é cdc tinh chat sau

e Tinh chinh zdc: qud trinh tinh todn hay cdc thao tac mdy tinh thuc hién la
chinh zdc.

e Tinh 16 rang: cdc ciu lénh minh bach dudc sip xép theo thit tu nhat dinh.

e Tinh khdch quan: dudc viét béi nhieu nguoi trén mdy tinh nhung két qud
phai nhu nhau.

e Tinh pho dung: cé thé dp dung cho mét Idp cdc bai todn cé dau vao tuong
tu nhau.

e Tinh két thic: hitu han cdc budc tinh todn

Trinh bay thuat toan nhu thé nao?
o Trinh bay bang ngén ngit tu nhién
o Trinh bay bang ma gia
« Trinh bay bang luu dd

Vi du 1.2

Hay trinh bay cdch lam mén sita ddu bang ngdén ngi tu nhién
Céch 1

o Lay mot it sita.

« Dd nude ép dau vao.

e Tron hon hop nay va lam lanh.
Céch 2

o ROt mot ly stta vao méy xay

« D6 thém vao mot it nuée dau ép

« Déng nim méy xay

« M4 dién va bit dau tron

e Dimg may tron lai

« Néu da trén déu thi tat mdy, nguoc lai thi trén tiép
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Chuong 1 CAC KHAI NIEM CO BAN VE LAP TRINH

o Khi da tron xong, rét hon hop vao t6 va dat vao ti lanh

« Dé lanh mot ldc 1oi ldy ra ding

Vidu 1.3

Hay trinh bay cach sip xép mét day sb6 L theo thit tu ting dan bang ngdn ngit
ma gia
MERGESORT(L)
if S1ZE(L)>1

SPLIT(L, Ly, L) (tdch day L thanh L; va Lo)

MERGESORT(L,) (sap xép day L;)

MERGESORT (L) (sap xép day Ly)

MERGE(Ly, Lo, L) (tron day Ly va Ly thanh L)
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Chuong 2 LUU DO THUAT TOAN

LUU DO THUAT TOAN

A picture is worth a thousand

words

thanh ngt

Chuong nay sé trinh bay cdc ky hiéu biéu dién luu do thudt todn, cdch biéu dién
cde cdu tric dieu khién ré nhdnh, cdu tric ldp va cdc ki thudat lién quan dén luu

do thudt todn.

2.1 LY THUYET

2.1.1 Khai niém

Luu dd thuit todn 13 céng cu d6 thi ding dé bidu dién thuit todn, viéc md ta

nhap dit litu va xuat dit liéu va xit 1y dit liéu thong qua cdc ky hiéu hinh hoc.

2.1.2 Phan mém céng cu

Gido trinh sit dung phan mém Flowgorithm dé vé va thuc thi luu do
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2.1.3 Cac ky hiéu

Chuong 2 LUU DO THUAT TOAN

Lénh Ky hiéu Lénh Ky hiéu
. Assignment For
Assignment For
Call If
Comment ... Input
Declare Output
Do Wi

2.1.4 Phuong phap vé va thuc thi

o V& ti trén xudng

« Chay bat dau tit Begin va két thic tai End

e Di theo huéng mii tén

2.1.5 Cac cau tric diéu khién co ban

CAu trdc tuan tu

Tuan tu thuc thi tién trinh. M6i lénh dude thue thi theo mot chudi tit trén xudng,

xong lénh nay roi chuyén xuong lénh ke tiep.

( Vidu 2.1

Nhap vao mét s6 nguyén a va xuat ra man hinh v6i gia tri tang lén 1
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Chuong 2 LUU DO THUAT TOAN

Main

L

Integer a

Ll

a=a+l

End

. J

CAu tric ré nhanh

Diém quyét dinh cho phép chon mét trong hai truong hop ding hay sai

Vidu 2.2

Nhép vao s6 nguyén n. Kiém tra néu n > 0 ting n 1én 1 don vi

Integern

False @ True
n=n+1
Cutputn
N Y,

CAu trac lap

Thuyc hién lién tuc 1 1énh hay tdp lénh véi s6 lan lap dua vao diéu kién. Lap sé

két thic khi diéu kién duge thoa.
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Chuong 2 LUU DO THUAT TOAN

Vidu 2.3

Nhap vao s6 nguyén n. Xuat ra man hinh tit 1 dén n.

Integern

|

Integeri

f Input n ;

Cac vi du thuc hanh

Bai 1: Giai va bién luan phuong trinh: az + b = 0.

Bai 2: Tinh tong: S(n) =1+2+3+...+nvéin >0

Bai 3: Tinh tong: S(n) =3+ 243 +...+ 25 véin >0
Bai 4: Tinh tong: S(n) =1—-2+3— ...+ (=1)""'n véin >0

2.2 BAI TAP

Bai tap cg ban

Bai 1: Nhap vao hai s6 z,y. Xuat ra man hinh tong, hiéu, tich, thuong ctia hai sb
trén.

Bai 2: Nhap vao sb nguyén n, kiém tra xem n chan hay 1é va xuit ra man hinh.

Bai 3: Nhép vao ba canh a, b, ¢ ciia tam gidc. Xuat ra man hinh tam gidc dé thudc
loai tam gidc gi? (thuong, cAn, vudng, déu hay vudng can).

Bai 4: Nhap vao s6 nguyén n. Xuat n ra man hinh (néu n chan thi gdp doi gia tri).

Bai 5: Nhép vao s6 nguyén n. Néu n > 5 thi tdng n 1én 2 don vi va tra ve gia tri
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Chuong 2 LUU DO THUAT TOAN

n, ngudc lai tra vé gia tri 0.

Bai 6: Tinh n!, v6in >0

Bai 7: Tinh P(n) =1.3.5...2n+ 1), v6in >0

Bai 8: Tinh S(n) =1+3+5+...+(2n+1), v6in >0

Bai 9: Tinh S(n
Bai 10: Tinh S(
Bai 11: Tinh S(n
Bai 12: Tinh

1—243—4+ ..+ (=1)"n, véin >0

n 1+124+123+...+1.23..n,v6in >0

)
)
)
)=124224+3%+ .4+ n% véin>0
S(n)zl—l—%—l—%—l—...—l—%
voin >0
Bai 13: (*) Tinh

1 1 1
1+2+1+2+3+”+1+2+3+m+n

S(n) =1+

véin >0
Bai 14: Tinh P(z,y) = a2V
Bai 15: Tinh S(n) =1+ (1+2)+(14+24+3)+...+(1+2+3+...4+n) v6in >0
Bai 16: Cho s6 nguyén n. Tinh tri tuyét déi ctia n.
Bai 17: Cho s6 nguyén duong n gom k chit s6. Tim chit s6 c¢6 gia tri 16n nhat.
Bai 18: Dém s6 luong uée sé chan clia sd nguyén duong n.
Bai 19: In ra chit s6 dau tién ctia s6 nguyén duong n gom k chit so.
Bai 20: Cho 2 s6 nguyén duong a,b. Tim USCLN ctia a va b.
Bai 21: Cho 2 s6 nguyén duong a,b. Tim BSCNN ctia a va b.
Bai 22: Cho sb nguyén duong 2. Kiém tra xem x ¢ phai 1a sé nguyén t6 khong?
Bai 23: Cho sb nguyén duong z. Kiém tra z ¢6 phai la s6 chinh phuong khong?

Bai 24: Cho s6 nguyén duong 2. Ki¢m tra xem x c¢6 phai 1a sé hoan thién khéng?

Bai tap luyén tap va nang cao

Bai 1: Tinh S(n) =1+ 224334+ ..+ n" véin>0
Bai 2: Tinh

voin >0
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Bai 3:

Bai 4:

Bai 5:
Bai 6:
Bai 7:

Bai 8:

Chuong 2 LUU DO THUAT TOAN

Tinh
1 1 1
S(n):1+5+§+....+m
véin >0
Tinh
142 14243 14+24+3+...+n
S(n)=1+ + +...+
2! 3! n!
véin >0
Giai va bién luan phuong trinh béc hai az? + bz +c =0

Giai va bién ludn phuong trinh triung phuong bac bén ax* + bz? +c =0
(*) Tinh S(n) = \/n+\/n—1+\/n—2+...+ﬁvéin>0
(**) Tinh S(n) = \/1+\/2+\/3+...+\/ﬁv6in>0

2.3 TOM TAT

Luu do thudt todn rat 1d mot cong cu hitu ich trong viéc mo ta cach gidi quyét

clia mot bai todn. Viéc mo tad nay rat triuc quan thong qua cic ky hiéu hinh hoc,

day 1a giai doan dau tién trude khi bit tay vao 14p trinh trén mot ngdn ngit lap

trinh cu thé. Khi xdy dung luu dd thuét todn, ching ta can chi ¥ mét vai diém

saw: Mot luu d6 phai c6 diém bat dau va diém két thic. Phai cé dit litu vao, dit

liéu ra sau khi xt 1y tinh todn. Tai moi vi tri quyét dinh lua chon ré nhanh phai

ghi 16 dicu kién ding hoac sai thi di theo nhanh nao.

13
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KIEU DU LIEU CG BAN VA CAU TRUC BPIEU
KHIEN

C is quirky, flawed, and an

€Nnormous success.

Dennis M. Ritchie

Chuong ndy trinh bay cdc kiéu di liéu co bin vd cdc phép todn tuong wng trong
ngon ngt C, cdc cau tric ré nhdnh, ldp. M6 td cdch hoat dong va hudng dan chay

tung budc chuong trinh.

3.1 LY THUYET

3.1.1 CAu tric mét chuong trinh C don gian

o Khai bao thu vién
« Khai béo bién toan cuc

o Chuong trinh chinh (main)

Vidu 3.1

Mot chuong trinh don gian

// Khai bdo thu vién
#include <stdio.h>
#include <conio.h>

// ¥Khai bdo bién toan cuc

int a, b;
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// Chuong trinh chinh

void main()

{
printf ("Hello world!");
getch();

. J

3.1.2 Cac kiéu dif liéu co ban trong C
Kiéu s6 nguyén

Tén kiéu kich thuge (byte)

char 1
unsigned char

int

1
4
unsigned int 4
long 8

8

unsigned long

Kiéu s6 thuc

Tén kiéu kich thuée (byte)

float 4
double 8
Kiéu ky tu
Tén kidu kich thudc (byte)
char 1
unsigned char 1

Kiéu luan ly

Tén kiéu kich thude (byte)

bool 1
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3.1.3 Cac phép toan

Phép toan sé hoc

Phép toan C Vidu
Cong +  atb
Tru - a-b
Nhan % a¥b
Chia /  a/b
Du % alkb
phép toan so sanh
Phép toan C Vidu
Lén hon > a>b
Nho hon < a<b
Bang == a==
Khac = al=b
Lén hon hodic bang  >=  a>=b
Nhé hon ho#ic bang <=  a<=b
phép toan logic
Phép todan C Vidu
phu dinh la
va &&  a%kb
hay Il allb
phép toan thao tac trén bit
Phép toan C Vidu
NOT ~ ~a
AND &  akb
OR | alb
XOR - a’®
SHIFT LEFT << a<<b
SHIFT RIGHT >> a>b

CuuDuongThanCong.com 16
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phép toan tang giam

Phép toan C Vi du

Tang bien mot don vi  ++ a++ hoac ++a

Giam bién mét don vi -- a-- hoac --a

phép toan gan va gan md rong

Phép toan C Vidu

Gén bién mot gid tri = a=b

Phép todn gén mé rong Vi du Y nghia

+= a+=b a=at+b
-= a-= a=a-b
*= ax=b a=ax*b
/= a/=b a=a/b
%= a%=b a=aj,b
>>= a>>=b a=a>>b
<<= a<<=b a=a<<b
&= a&=b a=a&b
T= a"= a=a"b
= al=b a=alb

toan tir diéu kién

Phép todan C Vidu

dieu kien 7: a?b:c

CuuDuongThanCong.com 17 https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 3 KIEU DU LIEU CO BAN VA CAU TRUC DIEU KHIEN

d6 wu tién va két hop cha cac toan tir

Loai Toan ti Két hop
Postfix O 0 -»>. ++ - trai sang phai
Unary + - 1 ~ ++ —— (type)* & sizeof phai sang trai

Multiplicative x /% trai sang phai
Additive + - trai sang phai
Shift << >> trai sang phai
Relational < <= > >= trai sang phai
Equality == I= trai sang phai
Bitwise AND & trai sang phai
Bitwise XOR - trai sang phai
Bitwise OR | trai sang phai
Logical AND && trai sang phai
Logical OR |l trai sang phéai
Conditional 7: phai sang trai
Assignment = += -= %= /= = >>= <<= &= "= |=  phdi sang trdi
Comma , trai sang phai

3.1.4 Cac ham thu vién cd ban

Thu vién xuit nhap chuan "stdio.h”

Tén ham Y nghia

Vi du

printf(...); xuat dit liéu ra man hinh

scanf(...); nhap dit liéu tit ban phim

CuuDuongThanCong.com 18
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Thu vién toan hoc "math.h”

3.1.5 CAu tric tuan tu

Tén ham Y nghia

abs (x) ; |al
sin(x); sin(x)
cos (x); cos(x)
pow (x,y); Y
sqrt (x); \/E
log(x); log(z)
exp(x); e’

Cu phap

<lénh 1>
<lénh 2>

<1énh n>

Céc cau lénh dugc thuc hién tit trén xudng, bat dau tit <1énh 1>, <lénh 2> VA

cuoi cung la <1énh n>

Vi du 3.2

#include <stdio.h>

#include <conio.h>

void main()

{
int a, b, s;

s a + b;

getch();

Tinh tong hai sé nguyén

printf("Nhap a va b = ");

printf("tong 1la

%d "’ S) ;

CuuDuongThanCong.com
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3.1.6 Cau tric ré nhanh

Cau lénh if

p
Cu phap

if (<bidu thitc didu kién>)
{
<khéi lénh>

Néu <bidu thitc didu kién> ding thi thuc hién <khéi lsnh>. Luu ¥, <bidu thic

didu kién> phai dugc dat trong cap ngoac
. J

Vi du 3.3

Kiém tra mot s6 c6 16n hon 6

#include <stdio.h>

#include <conio.h>

void main()

{
float number;
printf ("Nhap mot so trong khoang tu 1 den 10 = ");
scanf ("%f", &number);
if (number>6)

printf("So ban nhap lon hon 6. \n");

printf("%f la so ban nhap. ", number);
getch();

}

N J

Cau lénh if ... else

Cua phap
if (<bidu thitc didu kién>)
{
<khéi 1énh 1>
}
else
{
<khéi 1énh 2>
}

Néu <bidu thitc didu kién> cho két qui ding thi thuc hién <khdi 1énh 1>, ngudc
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L lai thi cho thuc hién <khéi 1anh 2>. J
Vidu 3.4
Giai va bién ludn phuong trinh az + b =0
#include <stdio.h>
#include <conio.h>
void main()
{
float a, b;
printf ("Nhap vao a:");
scanf ("%f", &a);
printf ("Nhap vao b:");
scanf ("%f", &b);
if (a==0)
if (b==0) printf ("Phuong trinh vo so nghiem");
else printf("Phuong trinh vo nghiem");
else printf("Nghiem phuong trinh x=Jf", -b/a);
getch();
}
N J

Cau lénh switch

Cua phap

switch (<bidu thic sb>)

{
case mnp: <cédc cau lénh 1> break;
case ng: <cédc cau lénh 2> break;
case ng: <cac céu lénh k> break;
[default: <céc cdu lénh k+1>]

}

« Khi gia tri biéu thiic bang n; thi thuc hién cau lénh sau case n;.

« Khi gid tri biéu thitc khong thoa tat ca cac n; thi thue hién cau lénh sau
default néu c6, hodc thoat khdi cau lénh switch.

o Khi chuong trinh da thuc hién xong cau lénh ctia case n; nao dé thi né
sé thuc hién ludn cac lénh thudc case bén dusi né ma khong xét lai dieu
kién (do cdc n; duge xem nhu cdc nhan) Vi vdy, dé chuong trinh thoat

khoi 1énh switch sau khi thuc hién xong mot truong hop, ta dung lénh
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L break. J

Vi du 3.5
Tao thuc don va cho phép chon thuc don bang s6 nhap tit ban phim.
#include<stdio.h>
#include<conio.h>
void main()
{
int chon;
printf ("Thuc Don");
printf("\nl. Lau thai!");
printf("\n2. Nuoc ngot!");
printf("\n3. Ca loc hap bau!");
printf("\n4. Chuot dong!");
printf("\n Xin moi ban chon mon an!");
scanf ("%d",&chon) ;
switch(chon)
{
case 1: printf("\nBan chon lau thai!"); break;
case 2: printf("\nBan chon nuoc ngot!"); break;
case 3: printf("\nBan chon ca loc hap bau!"); break;
case 4: printf("\Ban chon chuot dong!"); break;
default: printf("\nBan chon khong dung!"); break;
}
getch();
}
\ J

3.1.7 Cau trac lap

Cau lénh for

Cua phap

for(<bidu thic 1>; <bidu thic 2>; <bidu thic 3>)
{

<cac cau lénh>

Hoat dong cua cau lénh for nhu sau:
e Budce 1: Khéi gan cho <biéu thiic 1>

« Bu6c 2: Kiém tra diéu kién clia <bidu thitc 2>
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— Néu <bidu thitc 2> ding thi cho thuc hién <cac cau lénh> va thuc
hién <bidu thitc 3> 16i quay trd lai budc 2.
— Neguge lai thi thodt khoi Lip.
+ Bat ky biéu thiic nao trong 3 biéu thiic ndi trén déu c¢é thé ving nhung

phai giit dAu chAm phay (;)

Vi du 3.6

In ra man hinh bang ma ASCII tit ky tu s6 32 dén 255.

#include<conio.h>
#include<stdio.h>

void main()

{
for(int i=32;i<=255;i++)
printf("Ma ASCII cua %c: %d\t", i, i);
getch();
}
N Y,

Cau lénh while

Cua phap
while(<biéu thitc didu kién>)
{
<cac cau lénh>
}

Néu <bidu thitc didu kién> ding thi thuc hién <cac cau lanh> va lap diéu nay

cho dén khi nio <bidu thic didu kién> sai thi két thic
- J

r

Vi du 3.7
In ra cac chit s6 clia s6 nguyén n

#include<stdio.h>
#include<conio.h>
void main()

{

int n, chuso;

printf("Nhap vao n = ");
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scanf ("%d",&n) ;

while(n>0)

{
chuso = n%10;
printf("%d ", chuso);
n = n/10;

}

getch();

. J

Cau Iénh do ... while

p
Cua phap

do {
<cé&c cau lénh>
} while(<bidu thitc didu kién>);

Thuec hién khéi 1énh cho dén khi <bidu thitc didu kisn> c6 gid tri sai.
- J

Vi du 3.8

Nhéap ky tu tit ban phim hién thi lén man hinh ma ASCII cta ky tu d6, thuc
hién dén khi nhan phim ESC (Ma ASCII ctia phim ESC 1a 27).

#include<stdio.h>
#include<conio.h>
void main()
{
int ma;
do{
ma=getch();
if (ma !=27)
printf("Ma ASCII %c:%d\t", ma, ma);
} while(ma!=27);
getch();
}
N J

Luu . Lénh lip while kiém tra diéu kién truéc khi thuc hién lip, con lénh
18p do...while thuc hién lénh lip roi méi kiém tra diéu kién. Do d6 vong lip

do...while thuc hién <cac cau lanh> it nhat mot lan.
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Cau lénh break va continue

Lénh break dung dé két thic vong lap truc tiép chtta né

Vidu 3.9

Cho phép ngudi dung nhap lién tuc gié tri n cho dén khi nhap s6 4m thi ding

lai
#include<stdio.h>
#include<conio.h>
void main()
{
while(1)
{
printf("Nhap n = ");
scanf ("%d", &n);
if (n<0) break;
}
getch();
}
N Y,

Lénh continue ding dé bé qua mot lan lap.

Vi du 3.10

In ra man hinh gid tri tit 1 dén 25 trit di s6 14 va s6 18.

#include<stdio.h>
#include<conio.h>
void main()
{
for(int i=1; i<=25; i++)
{
if (i==14]||i==18) continue;
printf ("%d\t", i);
}
getch();
}
N Y,

3.1.8 Cau trac nhay
( Cii phap )

‘<nh§n>:
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goto <nhan>

con tro lénh sé dugce nhay deén vi tri ctia <nhan>
. J

Vi duy 3.11

Kiém tra mét sb6 nguyén la sé duong, 4m hay khong?

#include<stdio.h>
#include<conio.h>
void main()
{
int n;
printf ("Nhap vao so nguyen = ");
scanf ("%d", &n);
if (n>0) goto nhanil;
if (n<0) goto nhan2;
if (n==0) goto nhan2;
nhanl:
printf("so duong");
goto nhan;
nhan2:
printf("so am");
goto nhan;
nhan3:
printf ("so khong");
nhan:
getch();
¥
N J

3.1.9 Thuc thi chudng trinh
« Xéc dinh céc bién trong chuong trinh.
« Gia tri ban dau ctia mdi bién.

« Thuc hién chay chuong trinh theo ding trinh tu da dugc viét

Vi du 3.12

Cho biét két qua ctia doan chuong trinh sau:

‘void main()
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{
int i, a = 4;
for(i = 0; i<a; i++)
printf ("%d\n", i);
}
N J

3.2 BAI TAP

Bai tap cg ban
Bién, biéu thirc va toan tir
Bai 1: Chudi ky tu nao sau day khong thé 1a tén bién dugc?

BASICSALARY _basic basic-hra
#MEAN group. 422

population in 2006 over time mindovermatter

FLOAT hELLO queue.
team’svictory Plot # 3 2015_DDay
nhiét van_toc lai suat

Bai 2: Chi ra biéu thitc C/C+44 16i (néu c6)
a) int = 314.562 * 150;

b) name = 'Ajay';
c) varchar = '3';
d) 3.14 x r * r * h = vol_of_cyl;

e)k=(Caxb) (c+ (2ba+b) (d+e);

f) m_inst = rate of interest * amount in rs;

g) si = principal * rateofinterest * numberofyears / 100;
h) area = 3.14 * r *x 2;

1) volume = 3.14 * r = 2 * h;

)
)
k) a=b=23=4;
D
m) date = '2 Mar 04';

k=(C(G@x*xb)+c) (2.5*xa+b);

count count + 1;

Bai 3: Xéc dinh thit tu thuc hién cdc phép toan va tinh gid tri ciia biéu thic

27
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a) g = big / 2 + big * 4 / big - big + abc / 3; (abc = 2.5, big = 2,
gid sit g c6 kiéu float)

b) on = ink * act / 2 + 3 / 2 * act + 2 + tig; (ink = 4, act = 1, tig
= 3.2, gid st on c6 kiéu int)

c)s=qui xadd /4 -6/2+2/3 %6/ god; (qui = 4,add = 2, god
= 2, gid st s ¢6 kiéu int)

d)s=1/3xa/4-6/2+2/3%6/g;(a=4g=3 glasts
c6 kiéu int)

Bai 4: Xéc dinh todn hang cho cdc phép toan trong biéu thiic

a)g=10/5/2/1;

b)b=3/2+5%4/ 3;

c)a=b=c=3+4;

Bai 5: Chuyén cac biéu thiic toan sau sang ngdn ngit C/C++

_ q+r
A= atb
B —b+ b + 2.4ac
2a

o= 20+ 6.22(c + d)
— i

TibGyta) _ (.8 + 2b

r+a
Yy

D=

Cau tric ré nhanh

Bai 1: Cho biét két qua ctia doan chuong trinh sau:

int a=9, b=6;
at+;
a=at+b--;

a=a+(--b);

if (a%2==0) printf("Gia tri cua a la chan");

printf("Tong cua a va b la: %d", atb);

Bai 2: Cho biét két qua ctia doan chuong trinh sau:
int a=7, b=8;

a++;

’
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a=a+(b--);
__b;

a--;
a=(--a)+(--b);
if (a%2!=0)

printf("\n a la so le");
else

printf("\n a la so chan");
printf("\na = %d",a);

Bai 3: Cho biét két qua ciia doan chuong trinh sau:

int x=5, y;

y=x++ + 5;

printf ("x=%d, y=%d\n", x, y);

y*=6;

x=yhT;

printf ("x=%d,y=%d,y/x=%d", x, y, y/x);

Bai 4: Nhap vao hai sé nguyén a,b. In ra man hinh gid tri l16n nhat.
Bai 5: Cho ba sb a,b,c doc vao tit ban phim. Hay tim gid tri 16n nhat cta ba sb
trén va in ra két qua.
Bai 6: Cho ba sb a, b, c doc vao tit ban phim. Hay in ra man hinh theo thtt tu tang
dan cdc s6. (Chi duge ding thém hai bién phu).
Bai 7: Viét chuong trinh nhap vao mdt s6 nguyén n gom ba chit s6. Xuat ra man
hinh chit s6 16n nhat & vi trf ndo? Vi du: n=291. Chit s6 16n nhit nam &
hang chuc la 9.
Bai 8: Viét chuong trinh nhap vao sé nguyén n gom ba chit s6. Xuat ra man hinh
theo thit tu tang dan ctia céc chit s6. Vi du: n=291. Xuat ra 129.
Bai 9: Nhap vao ngay, thang, niam. Kiém tra xem ngay, thang, nim dé c6 hop 1é
hay khong? In két qué ra man hinh.
Bai 10: Nhip vao gid, phut, gidy. Kiém tra xem gid, phit, gidy dé c6 hop 1é hay
khong? In két qua ra man hinh.
Bai 11: Viét chuong trinh nhip vao ngay, thang, nam hop 1&. Cho biét nam nay cé
phai 1a nam nhuén hay khong? In két qua ra man hinh.
Bai 12: Viét chuong trinh tinh dién tich va chu vi cdc hinh: tam gidc, hinh vuéng,
hinh chit nhat va hinh tron véi nhitng thong tin can duge nhap tit ban phim.
Bai 13: Viét chuong trinh tinh tién cude TAXI. Biét rang:
a) km dau tién gia 1a 5000d
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b) 200m tiép theo 1a 1000d.
¢) Néu 16n hon 30km thi mdi km thém sé 1a 3000d
Hay nhap s6 km sau d6 in ra sb tién phai tra.

Bai 14: Nhap vao 3 s6 nguyén duong a, b, c. Kiém tra xem 3 s6 dé c¢6 1ap thanh tam
gidc khong? Néu cé hiy cho biét tam gide d6 thuoc loai nao? (can, vudng,
deu, ..).

Bai 15: Viét chuong trinh nhap vao s6 nguyén duong n. Kiém tra xem n c6 phai la
s6 chinh phuong hay khong? (s6 chinh phuong 1a s6 khi 1ay cian bic 2 ¢6 két

qua la nguyén).

Cau truc lap

Bai 1: Cho biét két qua ctia doan chuong trinh sau:

int a=18;
for(int i=1; i<=a; i++)
if (a%i==0) printf("\t %d", 1i);

Bai 2: Cho biét két qua ctia doan chuong trinh sau:

for(int i=0; i<5; i++)
{
for(int j=0; j<=i; j++)
printf ("%d\t", j);
printf("\n");
}

Bai 3: Cho biét két qua ctia doan chuong trinh sau:

int i=10, s=0;

while(i>0)
{
if (i%2==0)
s+=1i;
else
if (i>5)
S+=2%1;

i--;
}
printf("s = %d4d",s);

Bai 4: Cho biét két qua ctia doan chuong trinh sau:

int a=18, i=1;

do{
if (a%i==0)
printf("\t %d",i);

30
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i++;

’

} while(i<=a);

Bai 5: Cho biét két qua ctia doan chuong trinh sau:

int a=11, b=16, i=a;

while(i<b)
{
if (i%2==0)
{
printf ("\t %d", i);
break;
}
i++;

3

Bai 6: Cho biét két qua ctia doan chuong trinh sau:

int a=10, s=0, i=0;
while(i<a)

{
it++;
if (1%2==0)
continue;
else
s=s+i;
}
printf ("s=%d",s);

Bai 7: Cho biét két qua ciia doan chuong trinh sau:

int i=1,s=0;

while (1)
{
s=s+i++;
if (i%2)
i=i+2;
else
i=i+1;

if (i>20) break;
}
printf ("/d",s);

Bai 8: Viét chuong trinh in ra man hinh hinh chit nhat dac kich thuée m x n. Vi

dw: Nhap m = 5,n = 4

* X %k X
* X Xk X
* X Xk X

* X Xk X
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* k 3k %

Bai 9: Viét chuong trinh in ra man hinh hinh chit nhét réng kich thuéc m x n. Vi
du: Nhdp m =5,n =14
* ok ok ok
* *
* *
* *

* 3k 3k %

Bai 10: Viét chuong trinh in ra man hinh tam gidc vudng can dic c¢6 do cao h. Vi

du: Nhap h =4

* %k 3k %

Bai 11: Viét chuong trinh in ra man hinh tam gidc can rdng c6 dd cao h. Vi du:

Nhap h = 4

* *x k%

Bai 12: Viét chuong trinh in ra man hinh tam gidc can dic c6 do cao h. Vi du: Nhap
h=4

Bai 13: Viét chuong trinh in ra man hinh tam gidc cAn rong c6 do cao h. Vi du:

Nhap h = 4
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Bai 14:
Bai 15:

Bai 16:

Bai 17:

Bai 18:

Bai 19:
Bai 20:

Chuong 3 KIEU DU LIEU CO BAN VA CAU TRUC DIEU KHIEN

* %k % X k 3k x

Viét chuong trinh nhap sb nguyén duong n. Liét ké n sb nguyén t6 dau tién.
Viét chuong trinh nhap vao hai s6 nguyén duong a va b. Tim uéc s6 chung
16n nhat va boi sé chung nhé nhat ciia a va b.

Viét chuong trinh nhap vao mot s6 nguyén n gom t6i da 10 chit s6 (4 bytes).
In ra man hinh gid tri nhi phan ctia s6 trén.

Viét chuong trinh dém s6 uée s6 ciia sd nguyén duong n. Vi du: n = 12 s6
uée s6 clia 1214 6

Mot s6 hoan thién 14 mot s6 cé tong cac wde s6 cita né (khong ké nd) bang
chinh né. Hay liét ké cac s6 hoan thién nhd hon 5000. Vi du: s6 6 1a s6 hoan
thién vi téng céc udc sb 1 1+2+3=6.

Nhép vao ngay, thang, nam. Cho biét d6 1a ngay th@t may trong nam.

In ra day s6 Fibo f,

(

1 n=1

fo= %1 n=2

fn71+fn72 n>2
\

Bai tap luyén tap va nang cao

Bai 1:
Bai 2:

Bai 3:

Bai 4:

Bai 5:

Cai dit tat ca cac luu do da vé ¢ chuong 1.

Nhép vao ngay, thang, nam. Kiém tra xem ngay, thang, nim dé c6 hop
1¢ hay khéng, néu hop 1é cho biét ngay sau dé 1a bao nhiéu. Vi du: Nhép
31/12/2003 Ngay sau d6 01/01/2004

Nhép vao ngdy, thang, nam. Kiém tra xem ngay, thang, nam dé c¢é hop 1é
hay khong, néu hgp 1é cho biét ngay truée dé 1a bao nhiéu. Vi du: Nhép
01/01/2003 Ngay truée dé 31/12/2002

(*) Nhap vao ngay, thang, nim ctia nam 2003. Hay kiém tra xem dit liéu c6
hop 1é hay khéng? Néu hgp 1é hay cho biét dé 1a ngay tht may trong tuan.
(hai, ba, tu, .., CN).(Huéng dan: liy ngay 01 thang 01 nam 2003 1 ngay
thtt tu lam méc).

Nhép vao gio, phut, gidy. Kiém tra xem gid, phit, gidy dé c6 hop 1é hay
khong, néu hop 1é cho biét gid sau dé 1 gidy 14 bao nhiéu. Vi du: Nhap
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Chuong 3 KIEU DU LIEU CO BAN VA CAU TRUC DIEU KHIEN

01:59:59 Gio sau do6 1 giay 02:00:00

Bai 6: Nhap vao gio, phit, gidy. Kiém tra xem gio, phtt, gidy dé c¢6 hop 16 hay
khong, néu hop 18 cho biét gi trude dé 1 gidy 1a bao nhiéu. Vi du: Nhap
02:00:00 Gio trude do 1 giay 01:59:59

Bai 7: Viét chuong trinh in ra bang cttu chuong tit 2 dén 9.

Bai 8: (*) Vé hinh canh quat sau v6i h 1a chiéu dai cdnh quat. Vidu h =4
* x ok ok K

LI * Xk X

3.3 TOM TAT

Cau tuan tu, tric 1ip va r& nhanh (Iga chon) 1a ba cau triic chinh hinh thanh nén
chuong trinh. Dua vao nhiing cau tric diéu khién nay ta c6 thé xdy dung thanh
nhitng chuong trinh phiic tap hon. Vi viy phai ndm ré cach hoat dong ciia nhiing
cau tric diéu khién nay dé cai dat ding yéu cau bai toan. Khi sit dung phai luu
y dieu kién thuc hién hay két thic ctia mot thao tidc nao d6. Bén trong mot phat
biéu diéu khién phai 13 mét 1énh hay mot khoi lénh (khéi 1énh duge dit bén trong
cap dau ngodc {}). Nhiing bién khong phu thudc vao vong lip nén dit bén ngoai
vong lap. Khi sit dung ciu tric diéu khién 16ng nhau phéi luu ¥ vi trf mé ngodc

hay déng ngoac cho hop 1y.
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Chuong 4 HAM

Chuong nay trinh bay cau tric cia mot chuong trinh, cic budc xdy dung cdi ddt

chuong trinh theo phuong phdp thi tuc ham va mot so kij thudt lién quan.

4.1 LY THUYET

4.1.1 Khai niém

Ham 1a mét doan chuong trinh doc lap thuc hién tron ven mot cong viéc nhat
dinh sau d6 tra vé gia tri cho chuong trinh goi nd, hay néi cach khac ham 1 su
chia nhoé ctia chuong trinh. Ham duge sit dung khi

« (6 mot cong viée giong nhau can thuc hién ¢ nhiéu lic khic nhau.

« Khi can chia mot chuong trinh 16n phttc tap thanh céc chuong trinh nhé dé

d& quan 1y viéc tinh toin va giai quyét van dé cing nhu dé hiéu.

Vidu 4.1

Mot chuong trinh ¢6 st dung ham don gian

// Khai bdo thu vién

#include <stdio.h>

#include <conio.h>

// Khai b&o bién toan cuc
float x,y;

int n;

// Khai bao ham

float LuyThua(float x, int n);
// Ham chinh

void main()
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{
printf("Nhap x va n =");
scanf ("%f%d", &x, &n);
y = LuyThua(x, n);

}

// Cai &&t ham
float LuyThua(float x, int n)

{
float y = 1;
for(int i=1; i<=n; i++)
V= y*x;
return y;
}
N J

4.1.2 CAu tric mét chuong trinh C
Phan khai bao

Bao gom cic
o Khai bao thu vién st dung
« Khai bdo hang sb
« Khai bdo kiéu dit liéu tu dinh nghia
« Khai bdo cac bién toan cuc
o Khai bdo cdc ham hay nguyén mau ham

Ham chinh main

Thuc hién cdc cong viée va cic 18i goi ham can thiét.
Cac ham

Thuc hién cac cong viéc xac dinh.

4.1.3 Cach xay dung mot ham con

Khai bao ham

Cua phap

‘<Kiéu dit 1iéu trd vé cfia ham> <Tén ham>([danh sach cac tham s8]);

Luu ¥ tham sb trong nguyén mau ham c6 thé bo phan tén.
. /
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Cai d3t ham

Cu phap
<Kidu dit 1iéu trd v& ciia ham> <Tén ham>([danh sach cic tham s6])
{
<cac céu lénh>
}
q J

Goi hay thuc thi ham

( Cii phap |

{<Tén ham>([danh sach cac tham sé dudc truyénl); J

C6 3 cach truyén tham so:
o Truyén bang gia tri (pass by value)
— Tham sb goi 1a tham tri
— Truyén doi sb cho ham & dang gia tri.

C6 thé truyén hang, bién, biéu thiic.

DPugc sit dung khi khong c6 nhu cau thay doi gid tri ctia tham sb sau

khi thyc hién ham.

void Ham(int x)
{
y = x5
}
void main()
{
int a, b;
Ham(3) ;
Ham(a) ;
Ham(a+b) ;
}

o Truyén bang dia chi (pass by address)
— Tham s6 goi 1a tham tréd
— Truyén dbi sb cho ham & dang dia chi (con trd).

— Chi truyén déi sb 1a bién.
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— Puge sit dung khi ¢6 nhu cau thay déi hodc nhén gia tri ciia dbi sb sau

khi thuc hién ham.

void Ham(int *x)
{
Y = *X;
}
void main()
{
int a;
Ham(&a) ;
}

o Truyén bang tham chiéu (pass by reference)
— Tham sb goi la tham bién
— Truyén doi s6 cho ham & dang tham chiéu.

Chi truyen doi s6 1a bién.

Puoc stt dung khi ¢ nhu cau thay doi hodac nhan gié tri ctia ddi s6 sau

khi thuc hién ham.

void Ham(int &x)
{
y = x5
}
void main()
{
int a;
Ham(a) ;
T

Xac dinh kiéu dir liéu tra vé ctia ham

Xéc dinh dua vao dau ra (output) ciia ham. Gom 2 loai:
« Ham khong tra vé gid tri: Nhitng ham loai nay thudng roi vao nhitng nhém

chttc nang: nhap/xuat dit liu, théng ke, sap xep, liét ké.
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S& dung

void <Tén ham>([danh sach céc tham s8])
{
<Khai bao cac bién cuc bd>

<Cac céu lénh hay 18i goi ham>

« Ham tra vé kiéu dit liéu co ban hay kiéu dit liéu c¢6 cau tric: Kiéu dit liéu
tuy theo muc dich ctia ham can trd vé gid tri gi thong qua viéc phan tich
bai todn. Nhitng ham loai nay thuong dude st dung trong cac truong hop:

DPém, kiém tra, tim kiém, tinh trung binh, téng, tich, ..

S& dung
<Kidu dit 1iéu> <Tén ham>([danh sach cic tham s8])
{
<Kidu dit liéu> kq;
<Khai b&o céc bién cuc bs>
<Cac céu lénh hay 13i goi ham>
return kq;
}
. J

Dbi v6i nhitng ham tra vé nhiéu loai gid tri cho timg trudng hop cu thé (ching
han nhu kiém tra: dang hay sai, so sanh: bang, 16n hon hay nhé hon, ..) thi can

ghi chu 1o gid tri tra vé 1a gi cho ting trusng hop doé.

Xac dinh tham s6

Xéc dinh dua vao dau vao (output) ciia ham. Luu y
« Tham s dang tham tri: Khong thay d6i hoiic khong can lay gid tri méi ciia
tham s6 sau 16i goi ham. Tham sé dang nay chi mang ¥ nghia la dit liéu dau
Vao.
« Tham s6 dang tham tré va tham bién: C6 su thay doi gid tri ctia tham sb
trong qua trinh thuc hién va can iy lai gid tri d6 sau khi ra khéi ham. Ung
dung ciia tham s6 loai nay c6 thé 1a dit liéu dau ra (két qua) hodc ciing c6

thé vira 1a dit liu dau vao vita 1a dit liéu dau ra.
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Xac dinh bién cuc bd

La cac dai lugng trung gian dudgce sit dung trong ham

Xac dinh tén ham

bat tén theo quy wée dat tén trong C sao cho tén goi ding véi chitc nang hay muc

dich thuc hién ctia ham va goi nhé.

Cac vi du

Vidu 4.2

Viét ham in ra man hinh cdc uéc s6 clia n
Phan tich ham:

« Input: n 1a s6 nguyén duong

e Output: khong co

« Cong viéc: In ra cdc ude sd clia sd clia n

void LietKeUocSo(unsigned int n)

{
for(int i=1; i<=n; i++)
if (n¥%i == 0)
printf ("%u\t", i);

Vidu 4.3

Viét ham tinh tong S(n) =1+2+3 + ...+ n, v6i n 1a s6 nguyén duong
Phéan tich bai toan:
« Input: n 1a sé nguyén duong
o Output: Slaténg cia 14+2+3+...+n
« Cong viéc: Tinh tong S
unsigned int TongS(unsigned int n)
{
unsigned int S=0;
int i=1;

while(i<=n)

{
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S+=i;
i++;
}
return S;
N Y,

4.2 BAI TAP

Bai tap cg ban

Bai 1: Cai dit lai tat ca cdc bai tdp & chuong 2 theo phuong phap ham.

Bai 2: Viét chuong trinh tinh dién tich va chu vi ctia hinh chit nhét v6i chieu dai
va chiéu rong duge nhap tit ban phim.

Bai 3: Viét chuong trinh tinh dién tich va chu vi hinh tron v6i ban kinh duge nhéap
tt ban phim.

Bai 4: Nhip s6 nguyén duong n. Liét ké tat ci cac s6 nguyén t6 nhd hon n.

Bai 5: Nhép s6 nguyén duong n. Liét ké n s6 chinh phuong dau tién.

Bai 6: Nhap sb nguyén duong n. Dém xem cé bao nhiéu sé hoan thién nhé hon n.

Bai 7: Nhap s6 nguyén duong n (0 < n < 1000) va in ra cach doc ctia n. Vi du:
Nhép n = 105. In ra man hinh: mot tram le nam.

Bai 8: Viét chuong trinh tinh tién thué mdy dich vu Internet va in ra man hinh
két qua. Véi dit licu nhap vao 1a gio bat dau thué (GBD), git két thic thué
(GKT), s6 may thué (SoMay).

a) Diéu kién cho dit litu nhap: 6<GBD<GKT<21. Gio 1a s6 nguyén.
b) Pon gia: 2500d cho moi gid méy trude 17:30 va 3000d cho moi gio may
sau 17:30.
Bai 9: Viét chuong trinh tinh tién luong ngay cho cong nhan, cho biét trude gis vao
ca, gio ra ca clia moi nguoi. Gid st rang:
a) Tién trd cho moéi gio trude 12 gio 1a 6000d va sau 12 gio 1a 7500d.
b) Git vao ca sém nhat 12 6 gio sdng va giod ra ca tré nhat 1a 18 gio (Gia
st gio nhap vao nguyén).

Bai 10: Nhép vao 2 s6 nguyén p, ¢ va tinh biéu thitc sau:
1 1 1 1
Lo (PN (e (P 2N
2 27 4 2 27 4
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Bai 11:

Bai 12:

Bai 13:

Bai 14:

Bai 15:

Bai 16:

Bai 17:

Bai 18:

Bai 19:

Bai 20:

Bai 21:

Chuong 4 HAM

Nhéap vao 3 s6 thuc a, b, ¢ va kiém tra xem ching c¢6 thanh lap thanh 3 canh
ctia mot tam gidc hay khong? Néu cé hay tinh dién tich, chiéu dai méi duong
cao clia tam gidc va in két qua ra man hinh.

a) Cong thic tinh dién tich

s=+vp*(p—a)x(p—b)x(p—0))

véi p la nita chu vi cta tam gidc

b) Céng thiic tinh cdc dusng cao:

2 2 2
ha:_sahb:_sahc:_s
a b c

Nhép vao 6 s6 thuc a,b,c,d, e, f. Gidi hé phuong trinh sau:

ar +by =c
de+ey=f

Viét chuong trinh nhap 2 sé nguyén duong a, b. Tim USCLN va BSCNN ctia
hai s6 nguyén do.

Viét chuong trinh tinh tong nghich ddo ciia n giai thita.

Cho 2 s6 nguyén a, b. Viét ham hodn vi gi4 tri 2 s6 trén.

(*) Viét chuong trinh nhap s6 nguyén duong n gom 5 chit s6, kiém tra xem
cac chit s6 n c6 phai la s6 dbi xitng hay khéng. Vi du: Déi xing: 13531
Khong déi xting: 13921

Viét chuong trinh nhép s6 nguyén duong n gom k chit s6, k < 5, dém xem
n c6 bao nhiéu chit s6 chan va bao nhiéu chit s6 1é.

Viét chuong trinh nhap s6 nguyén duong n gom k chit s6, k < 5, dém xem
n c6 bao nhiéu chit s6 1a s6 nguyén to.

Viét chuong trinh nhap sb6 nguyén duong n gom k chit s6, k < 5, tinh téng
cac udc sd duong ciia n. Vi du, nhdp n=6 Tong céc ude s6 tit 1 dén n:
14+24-34+6=12.

Viét chuong trinh nhap s6 nguyén duong n gom k chit s6, k < 5, tim uéc s6
1é 16n nhat ctia n. Vi du: Udc s6 1é 16n nhat cta 27 1a 9.

Viét chuong trinh nhap s6 nguyén duong n gom k chit s6, k < 5, kiém tra
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xem céc chit s6 ctia n c6 toan 1é hay toan chan khong.
Bai 22: (*) Viét chuong trinh nhap s6 nguyén duong n gom k chit s6, k < 5, sip x¢&p
cac chit s6 ctia n theo thit tu tang dan. Vi du: Nhap n=1536 Két qua sau

khi sap xép: 1356.

Bai tap luyén tap va nang cao

Bai 1: Viét chuong trinh nhip s6 nguyén duong n gom k chit s6, k < 5, sau dé
nhap mot s6 nguyén z, tim vi trf xuat hién ctia chit sé c6 gia tri « trong n.
Vi du: Nhap n=1526, x=2 Két qua: Chu so 2 o vi tri thu 3.

Bai 2: Viét chuong trinh nhap sé nguyén duong n gdm k chit s6, k < 5, kiém tra
xem cac chit sb cia n ¢6 duge sap tht tu khéng. Vi du, nhip n=1569 hoic
n=8521 thi két qua 1a c6 thit tu.

Bai 3: Viét chuong trinh nhéap 2 s6 a, b sao cho: sb 16n nhat trong 2 s6 phai 1a mot
s6 duong va chia hét cho 7. Néu nhép sai phai yéu cau nhép lai cho dén khi
ding.

Bai 4: Viét chuong trinh nhép s6 nguyén duong n gom k chit s6, k < 5, tinh gia tri
trung binh céc chit s6 chan trong n.

Bai 5: (*) Viét chuong trinh in ra man hinh ngdy/thdng/nam ctia ngay hién tai,
cho phép stt dung cac phim mii tén 1én, xudng dé ting hoic gidm mot ngay.

Bai 6: (*) Viét chuong trinh in ra man hinh gio:phit:gidy hién tai, cho phép st

dung cac phim mii tén lén, xuong deé tang hoac giam mot giay.

4.3 TOM TAT

Trude khi xdy dung mdt ham ta phéi xdc dinh muc dich cia ham 13 dung dé lam
gl, trén co s6 dé, ta méi xdc dinh duge cdc thanh phan ctia ham va xdy dung
nguyén mau ham. Mdi ham phdi thuc hién mot chitc nang doc 1ap va tach biét
v6i cac ham khéac (khong duge 1ong nhau). Do6i v6i ham cb gid tri tra vé phai luu
¥ kiéu dit liéu phai tuong tmg kiéu dit liéu ca gid tri tra vé va kieu dit liéu ctia bién
dugc gan khi goi ham. Trudng hop ham tra vé tir hai loai gid tri trd lén thi phai
c6 dong chi thich cho trudng hop tuong ting dé khi goi ham biét duge két qua

(chéng han nhu tim kiém, kiém tra, so sanh,.v.v gid tri tra vé c6 2 truong hop: ¢6
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hodc khéng c¢6 phan ti can tim, théa diéu kién kiém tra hay khéng? Do véy ta
phai quy ude gia tri cho tung truong hop). Nén dat tén ham sao cho goi nhé duge
chttc niing, dit tén theo quy tic nhat dinh dé tranh viéc goi sai tén ham do lan
16n gitta ky tu hoa va thudng, c6 dau gach ndi gitta céc tit trong ham hay khong?
Khi goi ham phéi truyén da tham sb, ding kiéu dit liéu va ding thi tu ciia tham

z
S

SO.
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5.1

ammg5KﬁUDULEUNMNGMOTcmﬁU

KIEU DU LIEU MANG MOT CHIEU

Chuong nay trinh bay trinh bay di lieu kieu mdng, cdc thao tdc nhdp zudt, cdc ki
thudt thao tdc trén mdng. Ung dung cdc kj thudt ndy trong viéc cai ddt cdc ham
tim kiém, kiém tra, zdy dung mdng, tdch va ghép mdng.

LY THUYET

Pinh nghia 5.1. mang mot chicu 1a tap hop cac phan t duge luu trit lién tuc

va cac phan tit cia mang phai cung kiéu di liéu.

Khai bao bién mang

p
Cua phap

| <Kidu dit 1iéu> <Tén méng> [<S6 phin tit t6i da cla mang>];
- J

Vidu 5.1

Khai bdo mang a c¢6 100 s6 nguyén va mang b c6 50 s6 thuc

int a[100];
float b[50];

Truy xuat phan tir ciia mang

V6i khai niém va cach khai bdo nhu trén ta c6 hinh dang cia mang mot chiéu nhu

sau:
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Cu phap

| <Tén mang>[<Chi s6>]

. J

Vi du 5.2

Khéi tao va xudt mang mot chieu

#include <conio.h>
#include <stdio.h>
void main()
{
int al4] = {5,9,3,8};
for(int 1 = 0; i < 4; i++)
printf(" a [ %d 1 = %d \t", i, alil);
getch();
}
N Y,

5.2 BAI TAP

K¢ thuat nhap xuat mang mét chiéu

-

Vi du 5.3

Viét chuong trinh nhap xudt mang mdt chiéu cac sb nguyén.
#include <conio.h>
#include <stdio.h>

#define MAX 100

void NhapMang(int a[], int &n)

{
printf ("Nhap so phan tu: ");
scanf(" %d ", &n);
for(int 1 = 0; i < n; i ++)
{
printf(" a [/d] =", i);
scanf (" %d ", &al[il);
}
}

void XuatMang(int a[l, int n)
{
printf("\nNoi dung mang: ");

46

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

{

void main()

Chuong 5 KIEU DU LIEU MANG MOT CHIEU

for(int i = 0; i < mn; i ++)

printf(" %d \t ", al[il);

int a[MAX], n;
NhapMang(a,n) ;
XuatMang(a,n);
getch();

Bai 1:
Bai 2:

Bai 3:
Bai 4:

Bai 5:

Bai 6:

Bai 7:

Bai 9:

Bai 10:

Viét chuong trinh nhap xudt mang mot chiéu cic sb thue.

Viét chuong trinh khéi tao gid tri cic phan ti 1a 0 cho mang mét chiéu céc
s6 nguyén gom n phan tit.

Viét chuong trinh phat sinh ngdu nhién mang mot chiéu cdc sd nguyén am.
Viét chuong trinh phat sinh ngau nhién mang mot chiéu céc sé6 nguyén sao
cho méang cé thit tu tang dan (khong sip xép).

Viét chuong trinh nhap méang cic s6 thuc va xuidt cdc phan ti A&m trong
mang.

Viét chuong trinh nhap mang cdc s6 nguyén va xuat cac phan tit 1& c6 trong
mang.

Viét chuong trinh nhap vao mang mét chicu cic s6 nguyén va xuat ra céc

phan tt chan nhé hon 20.

: Viet chuong trinh nhap vao mang mot chieu cac so6 nguyén va xuat ra man

hinh céc phan t 1 s6 nguyén to.

Viét chuong trinh nhap vao s6 nguyén n va liét ké cdc s6 nguyén t6 nhé hon
n, néu mang khong ton tai s6 nguyén t6 nao nhé hon n thi phai xuat ra mot
cau thong bao.

Viét chuong trinh nhép vao mang mot chiéu céc sé nguyén va xuit ra man

hinh céc phan t 14 s6 chinh phuong nidm tai nhimg vi trf 1& trong mang.

K§ thuat dat c& hidu

K¥ thuit nay thuong ducc ap dung cho nhitng bai toidn “kiém tra” hay “danh

7

dau”.
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Vidu 5.4
Viét ham kiém tra xem mang cdc s6 nguyén cé thit tu tang dan khong? (Tra
ve 1: Néu mang tang dan, ngugc lai tra ve 0).
int KiemTraTang(int a[], int n)
{
int flag = 1;
for(int 1 = 0; i < n-1; i ++)
if(ali] > ali+1]) // vi pham diéu kién t3ng dén
{
flag = 0;
break;
}
return flag;
¥
- J
Vidu 5.5
Viét ham kiém tra xem trong mang céc sd nguyén cé ton tai sd nguyén 1é 16n
hon 100 hay khong? (Tra vé 1: Néu c6 ton tai s6 1& va 16n hon 100, nguge lai
tra ve 0).
int KiemTralLe(int al], int n)
{
int flag = 0;
for(int i = 0; i < n; i ++)
if(alil % 2 !'= 0 && al[il[j] > 100) // @Gip phén tl tho&e
{
flag = 1;
break;
}
return flag;
}
- J

Ky thuat dat linh canh

K7 thuét nay thuong dugc 4p dung cho nhiing bai tap ve "tim kiém”, "liét ké”

theo mot dieu kién nhat dinh nao doé.

{ Vidu 5.6
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Viét ham tim va tra vé gid tri 16n nhat trong mang mot chiéu cac s6 nguyéen.
int TimMax(int al[], int n)
{
int max, i = 1;
max = al[0];
while(i < n)
{
if(ali] > max) max = al[il;
i++;
}
return max;
}
_ J

K§ thuat tim kiém trén mang mét chiéu

Vi du 5.7

Viét ham tim phan tit ¢ gia tri  xuat hién dau tién trong mang mot chieu.

(Néu tim thay trd ve vi trf xuat hién z, nguge lai tra ve -1)

int TimX(int a[], int n, int x)
{

for(int 1 = 0; i < n; i ++)

if (x==alil)
return i;

return -1;

}
N J

Bai 1: Viét ham tim vi trf phan t& ¢6 gia tri  xuat hién cudi cling trong mang.

Bai 2: Viét ham tim vi trf cia phan tt nhé nhat trong mang cic s6 nguyén.

Bai 3: Viét ham tim vi trf ctia phan t1t 16n nhat trong mang cic s6 nguyén.

Bai 4: Viét ham in vi tri cdc phan t nguyén t6 trong mang cac s6 nguyén.

Bai 5: Viét ham in vi tri cdc phan t& nguyén t6 16n hon 23.

Bai 6: Viét ham tim vi tri phan tit &m dau tién trong mang. Néu khong cé phan
tit Am tra ve -1.

Bai 7: Viét ham tim vi tr{ phan tit A&m 16n nhat trong mang.

Bai 8: Viét ham tim vi trf phan tit duong dau tién trong mang. Néu khong c6 phan
tit Am tra ve -1.

Bai 9: Viét ham tim vi trf phan tit duong bé nhat trong mang.
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Bai 10:
Bai 11:

Bai 12:

Bai 13:
Bai 14:

Bai 15:

Chuong 5 KIEU DU LIEU MANG MOT CHIEU

Viét ham in cdc phan t@ 1a boi ciia 3 va 5.
Viét ham tim s6 chan cudi cling cé trong mang, néu khong ton tai sé6 chan
ham tra ve -1.
Viét ham tim s6 1é 16n nhat cé trong mang, n éu khong ton tai s6 18 ham tra
ve -1.
Viét ham tim va doi chd phan tit 16n nhat véi phan tit nhé nhat trong mang.
Nhép vao z. Viét ham in ra man hinh nhitng phan ti c¢6 gia tri tit 1 dén
c6 trong mang.
Viét chuong trinh nhap vao mot day sé a gom n sd thuc va day sb b gom m
s6 thue (m,n < 100).

a) In ra nhitng phan tit chi xuit hién trong diay a ma khong xuat hién

trong day b.

b) In ra nhitng phan t& xuat hién & ca hai day.

Ky thuat dém phan tir - tan suit

b

Vidu 5.8

{

Viét ham dém céc phan tit chia hét cho 5 trong mang cic sb nguyén.

int Dem(int al[], int n)

int dem = O;
for(int 1 = 0; i < n; i++)
if(ali]l % 5 == 0)
dem++;

return dem;

Bai 1:
Bai 2:
Bai 3:
Bai 4:
Bai 5:
Bai 6:
Bai 7:

Viét ham dém céc phan tit Am, duong trong mang.

Viét ham dém céac phan tit chan, 1é trong mang.

Viét ham dém s6 lan xudt hién ctia phan tit  trong mang.
Viét ham dém céc phan tit nhé hon x trong mang.

Viét ham dém céc phan tit 13 s6 nguyén td trong mang.
Viét ham dém céc phan tit 14 s6 hoan thién trong mang.

Viét ham dém céc phan tit 14 boi clia 3 va 5 trong mang cac s6 nguyén.
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Ky thuat tinh tong - trung binh

Vi du 5.9

Viét ham tinh tong cdc phan tit trong mang.

int TinhTong(int al], int n)
{

int tong = 0;

for(int 1 = 0; i < n; i++)

tong = tong + alil;

return tong;

¥
\ J

Vidu 5.10

Viét ham tinh gi4 tri trung binh cdc phan tit ¢ gid tri Am trong mang. Doi
v6i ham tinh trung binh c6 diéu kién phai luu y khi chia gid tri (c6 thé mang

khéng c6 phan tit ndo thod diéu kién, néu ta chia titc 1a chia cho 0).

float TinhTrungBinhAm(int a[], int n)
{
int tong = 0;
int spt=0;
for(int i = 0; i < n; i++)
if(a[i]<0)
{
tong = tong + alil;
spt++;
}
if (spt==0) return O;
return 1.0*tong/spt;
}
N J

Bai 1: Viét ham tinh tong cdc phan tit chan trong mang.

Bai 2: Viét ham tinh tong cdc phan tit 1é trong mang cic s6 nguyeén.

Bai 3: Viét ham tinh tong cdc phan tit nguyén t6 trong mang.

Bai 4: Viét ham tinh tdng cdc phan ti nam & vi trf chin trong mang cc sd nguyén.
Bai 5: Viét ham tinh téng cdc phan t nam & vi trf nguyén t6 trong mang.

Bai 6: Viét ham tinh téng cdc phan ti& chia hét cho 5 ¢6 trong mang.

Bai 7: Viét ham tinh tong céc phan tit cuc dai trong mang cdc s6 nguyén (phan tit

cuc dai 1a phan ti 16n hon céc phan tit xung quanh né). Vidu: 1526 3 5
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Bai 8:

Bai 9:
Bai 10:
Bai 11:

Chuong 5 KIEU DU LIEU MANG MOT CHIEU

186

Viét ham tinh tong cdc phan tit cuc tiéu trong mang cdc sd nguyén (phan
tit cuce tiéu 1a phan tit nhé hon cc phan tit xung quanh né). Vidu: 6 4 2 9
537158

Viét ham tinh tong cdc phan ti 14 boi cia 3 va 5 trong mang céc sd nguyén.
Viét ham tinh tong céc phan tit 1 sb hoan thién trong mang cic sé6 nguyén.
Viét ham tinh gid tri trung binh ctia cdc s6 hoan thién trong mang cic sb

nguyen.

Ky thuat sap xép

Vidu 5.11

{

{

Viét ham sap xép mang theo tht tu tang dan.

void HoanVi(int &a, int &b)

void SapTang(int a[], int n)

int tam = a;
a = b;

b = tam;

for(int i = 0; i < n-1; i++)
for(int j = i+l; j < m; j++)
if(alil > a [j])
HoanVi(a[il, aljl);

Bai 1:
Bai 2:

Bai 3:

Bai 4:

Bai 5:

Bai 6:

Viét ham sap xép mang theo thit tu gidm dan.

Viét ham sip xép mang theo tht tu ting dan ciia cdc phan ti 1a sb nguyén
t6.

Viét ham sip xép céc phan ti 1é tdng dan.

Viét ham sip xép cac phan ti chan gidm dan.

Viét ham sap xép céc phan tit chan nam bén trai theo tht tu ting dan con
cac phan tit 1é bén phai theo thit tu gidm dan.

Viét ham sip xép cdc phan tit Am gidm dan ti trai sang phai, phan ti duong

tang dan tit phai sang trai.
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K§ thuat xoa phan tir

Duyét mang ti trai sang phai. Xuat phat tit vi tri can xod tién hanh doi lan lugt
céc phan tit vé phia trudc cho dén khi két thic méang, sau dé gidm kich thude
mang. Van dé dat ra la tim vi trf can x6a theo diéu kién bai todn roi thuc hién

7

Xoa.

Vi du 5.12

Viet ham xod phan tit dau tién ctia méang.

void XoaDau(int al[], int &n)
{

for(int 1 = 0; i < n-1; i++)

alil = ali+1];

n--;

}
. J

Vi du 5.13

Viét ham xo4 phan tit tai vi trf vitri cho trudc trong mang.

void XoaTaiViTri(int al[], int &n, int vitri)
{
for(int i = vitri; i < n-1; i++)
ali]l = al[i+1];
n--;
}
N J

Bai 1: Viét ham xo4 phan tit tai vi tri 1é trong mang.
Bai 2: Viét ham xo4 phan tit ¢6 gid tri 16n nhat trong mang.
Bai 3: Nhap vao gia tri x. Viét ham xo4 tat ci cdc phan tit c¢6 gid tri nhé hon .

Bai 4: Nhap vao gi4 tri x. Viét ham xod phan ti ¢ gid tri gan o nhat.

K§ thuat thém/chén phan tir

Duyét mang tit phai sang trai. Xuat phét tit cudi mang tién hanh day lan luot
céc phan tt vé phia sau cho dén vi tri can cheén, chén phan tit can chén vao vi tri
chén va tang kich thuéc mang. Trude khi chén ta phai xdc dinh vi tri can chén

theo dieu kién bai toan.
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Vi du 5.14

Thém phan tt ¢6 gia tri x vao cudi mang.

void ChenCuoi(int al[], int &n, int x)
{
a[n]=x;

n++;

’

Vi duy 5.15

Chen phan tit ¢ gid tri x vao mang tai vi trf (vitri) cho trude

void ChenTaiViTri(int all], int &n, int x, int vitri)
{
for(int i = n; i >vitri; i--)
ali]l = ali-1];
alvitri] = x;
n++;
}
N J

Bai 1: Viét ham chén phan tit ¢6 gid tri x vao vi tri dau tién cia mang.

Bai 2: Viét ham chén phan ti ¢6 gia tri  vao phia sau phan tit c6 gia tri 16n nhat
trong mang.

Bai 3: Viét ham cheén phan t c6 gid tri  vao truée phan tit cé gia tri 1a sd nguyén
t6 dau tién trong mang.

Bai 4: Viét ham cheén phan tit c6 gid tri # vao phia sau tat ca cic phan ti cé gia

tri chan trong mang.

Ky thuat tach va ghép mang

Vidu 5.16

Cho mang a kich thuéc n (n chan). Tach mang a thanh 2 mang b va ¢ sao
cho: b ¢6 mot nita s6 phan tit dau clia mang a, mot nita s6 phan ti con lai

dua vao mang c.

void TachMang(int a[l, int m, int b[], int &m, int c[], int &1)

{
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int k=n/2;
m=1=0;
for(int i=0; i<k; i++)
{
blm++]=alil;

c[l++]=alk+i]

Vi du 5.17

Cho 2 méang s6 nguyén a va b kich thude lan lugt 1a n va m. Viét chuong trinh

noi mang b vao cudi mang a.

void GhepMang(int al[], int &n, int b[], int m)
{

for(int i=0; i<m; i++)

aln+il=bl[i];

n=n+m;

}
N J

Vidu 5.18

Cho 2 mang s6 nguyén a va b kich thuéc lan Iugt 1a n va m. Viét chuong trinh
ndi xen ké (dan xen) lan lugt cdc phan t& mang a va b vao mang c.

Pua lan lugt timg phan tit clia mang ¢ va mang b vao mang c, tang chi sb
tuong tmg. Néu mot trong hai mang hét trude thi chép tat ca cdc phan tit con
lai cia mang chua hét vao mang c. Dat i 14 chi s6 clia mang a; j: chi sb cia,

mang b va k la chi so cua mang c.

void GhepMang(int a[l, int &n, int b[], int m, int c[], int &k)

{
int i=0, j=0;
k=0;
while(i<n && j<m)
{

clk++]=ali++];
c[k++]=b[j++];
}
while(i<n)
clk++]=ali++];

while(j<m)
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L clk++1=b[j++]; J
}

Bai 1: Viét chuong trinh tdch 1 mang cic s6 nguyén thanh 2 mang a va b, sao cho

mang a chita toan s6 1& va mang b chita toan s6 chan. Vi du: mang ban dau:
1382759010 thi mang a: 13759 va mang b: 8 2 10

Bai 2: Cho 2 mang s6 nguyén a va b kich thuéc lan lugt 1a n va m. Viét chuong
trinh néi 2 mang trén thanh mang ¢ theo nguyén tic chin ¢ dau mang va 1é
¢ cudi mang. Vi du: mang a: 32759 va mang b: 1 8 10 4 12 6 thi mang
¢:6124102831759

Bai tap luyén tap va nang cao

Bai 1: Viét chuong trinh nhip vao mang A gom n phan tit, trong qué trinh nhép
kiém tra cdc phan ti nhap vao khéng dugc tring, néu triung thong bao va
yéu cau nhap lai.

Bai 2: Viét ham tinh tong ctia ting day con giam c6 trong mang.

Bai 3: (*) Cho mang céc s6 nguyén a gom n phan tit (n < 30000) va sb duong
k < n. Hay chi ra s6 hang 16n thit k clia mang. Vi du: mang a: 6 3 1 10 11
18 va k = 2 thi két qua 1a 10

Bai 4: (*) Cho 2 day A, B céc s6 nguyén (kich thuéc diy A nhoé hon day B). Hay
kiém tra xem A c6 phai la con ciia B hay khong?

Bai 5: Viét ham liét ké cdc bo 4 s6 a,b, ¢, d trong mang cac s6 nguyén (c6 it nhat
4 phan t& va déi mot khac nhau) sao cho a +b = ¢+ d.

Bai 6: (*) Viét chuong trinh tinh trung binh cong ciia cic tong cic day ting dan
c6 trong mang céc sd nguyén. Vidu: 12342345 6456 thi trung binh
= 15.

Bai 7: Viét chuong trinh tinh tong tat ca cic phan tit xung quanh trén mang cic
s6 nguyén (phan tit xung quanh 1 hai phan ti bén canh cong lai bang chinh
né, vi du: 1 3 2 thi 1, 2 13 hai phan tit xung quanh ctia 3). Vidu: 13253
9 6 tong 17

Bai 8: (**) Viét chuong trinh nhap vao hai s6 16n a, b nguyén (a, b cé tit 20 chit sb
trd 1én). Tinh tong, hiéu, tich, thuong ctia hai sb trén.

Bai 9: Viét ham tinh tong cdc phan tit 13 s6 Amstrong (s6 Amstrong 1a s6 c6 dac
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Bai 10:

Bai 11:

Bai 12:

Bai 13:

Bai 14:

Bai 15:

Bai 16:

Bai 17:

Bai 18:

Bai 19:

Bai 20:

Chuong 5 KIEU DU LIEU MANG MOT CHIEU

diém nhu sau: sb6 c6 k chit s6, tong clia cdc luy thita béc k clia cic k¥ sb
bang chinh s6 d6. Vi du: 153 1a s6 ¢6 cac ky s6 1% 4+ 5% + 3% = 153 14 mot s6
Amstrong).
Viét ham tim va xda tat cd cdc phan ti tring v6i z trong mang mot chiéu
cic s6 nguyén, néu khong ton tai phan tit x trong mang thi tra ve -1.
Viét ham xo4 tat cd nhitng phan t@ tring nhau trong day chi gitt lai mot
phan tit trong d6. Vidu: 162324265thikétqua 162345
(**) Viét ham xod nhitng phan tit sao cho mang két qua cé thit tu ting dan
va s6 lan xo4 1a it nhat.
Cho day a gom n s6 nguyén c6 thit tu ting dan. Nhip vao mot phan tit
nguyén z, viét ham chén x vao diy sao cho diay van cé thit tu ting dan
(khong sap xép).
Viét chuong trinh tim s6 16 nhé nhat 16n hon moi s6 chan cé trong mang.
Viét ham tim gid tri chan nhé nhat nhé hon moi gié tri 1é trong mang céc
s6 nguyén.
Viét ham tim phan tit xuat hién nhiéu nhat trong mang céc sé6 nguyén.
Viét chuong trinh dém va liét ké cdc mang con tang dan trong mang mot
chiéu céc s6 nguyén. Vidu: 6 53234 2 7 cac day con ting dan 1a 2 3 4 va
27
Viét chuong trinh tim mang con ting dan cé tong 16n nhat trong mang mot
chiéu.
(*) Viét chuong trinh nhap vao mot day sé a gom n s6 nguyén (n < 100).
Tim va in ra day con tang dai nhat. Vidu: Nhap day a: 1236478345
678945 thi diy con ting dai nhat: 3456789
(**) Viét chuong trinh tach 1 mang cac s6 nguyén thanh 2 mang a va b, sao
cho két qud thu dugc la:

a) Mang a chtia toan sb 1& tang dan.

b) Mang b chita toan s6 chan gidm dan

¢) Khong dung thuat toan sip xép
Huéng dan: Tim vi tri chén thich hop khi trich phan ti tit mang ban dau.
Vi du: méng ban dau: 93827510 10 thi Mdng a: 1 357 9 Mang b: 10
82
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Bai 21:
Bai 22:

Bai 23:

Bai 24:

Bai 25:

Bai 26:
Bai 27:

Bai 28:

Chuong 5 KIEU DU LIEU MANG MOT CHIEU

(**) Viét chuong trinh in ra tam gidc Pascal (diing mang mot chiéu).
Viét chuong trinh nhap vao diy s6 a gom n s6 thuc (n < 100) va day sb b
gom m sd thue (m < 100).

a) Hay sap x¢p hai day theo thit tu tang dan.

b) (*) Tron 2 day trén thanh day ¢ sao cho day ¢ van ¢6 thit tu tang.

c¢) Xuat day a,b, c ra man hinh.
(*) Cho méang ¢ c¢6 n phan tit (n < 200), cac phan tit 1a cac chit s6 trong
hé dém co s6 16 (Hexa). Hay tdch mang ¢ ra cdc mang con theo dieu kién
sau: cidc mang con dudc gidi han bdi hai lan xuat hién thit hai ctia con s6
trong day. Vi du: 123A4518B23 c6 cac day con la 123A451, 23A4518B2,
23A4518B23
(**) Cho hai s6 nguyén duong A, B. Hay x4c dinh hai s6 C, D tao thanh tit
hai s6 A, B sao cho C 1a s6 16n nhat, D 1a s6 nhé nhat. Khi gach di mot
s6 chit 6 trong C' (D), thi cdc s6 con lai giit nguyén tao thanh A, céc chit
s6 bo di git nguyén tao thanh B. Vi du: A = 52568, B = 462384 thi C' =
54625682384, D = 45256236884.
Viét chuong trinh nhap vao day s6 a gom n s6 nguyén (n < 100).

a) Hay dao nguge day d6. Vi du: Nhap a: 345204 1 thi day sau khi

ddo: 1402543
b) (*) Hay kiém tra xem day da cho c6 thit tu chua (day dugc goi la thit
tu khi la day tang hoac day giam).

Cho mang a c6 n phan tit hiy cho biét mang nay c6 ddi xtmg hay khong.
(**) Hay viét chuong trinh phat sinh ngdu nhién mang cdc s6 nguyén gom
10000 phan tit, mdi phan tit c6 gid tri tit 0 dén 32000 va xay dung ham
thong ké s6 lan xuat hién cdc phan tit trong mang, sau dé cho biét phan
tt ndo xuat hién nhicu lan nhat. Vi du: mang: 5 6 11 4 4 5 4 thi 5 xuat
hien 2 lan, 6 xuat hien 1 lan, 11 xuat hien 1 lan, 4 xuat hien 3 lanva
4 xuat hien nhieu lan nhat
Cho méang a c¢6 n phan ti&. Nhap vao sd nguyén duong k, dich phai xoay
vong mang a k lan. Vi du: mang a: 5723 19 va k = 2 thi dich phai xoay
vong mang a: 195723
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5.3 TOM TAT

Dit litu kiéu mang dung cho viéc biéu dién nhiing thong tin cé cting kiéu dit liéu
lién tiép nhau. Khi cai dat bai tAp mang mot chiéu nén xiy dung thanh nhiing
ham chuan dé dimng lai cho céc bai tap khac. Céac thao téc trén mang déu theo
quy tac nhat dinh, ching ta c6 thé tng dung mang trong viéc biéu dién sb 16n,

dung bang tra, khit dé qui,.v.v
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KIEU DU LIEU CHUOI KY TY

Chudi kyj tu la truong hop ddc biét ciia mdng mot chiéu. Chuong nay mo ta mot

56 ham thu vién thao tdc trén chudi va cdc ki thudt cai dat =i Iy trén chuoi.

6.1 LY THUYET

Dinh nghia 6.1. Chudi ky tu
« La mdt day céc phan t&t, moi phan tit ¢6 kiéu ki tu.
« Duoc két thic bang ky tu '\o'. Do d6 khi khai bdo dd dai ctia chudi luon
luén khai bédo du 1 phan tit dé chita ky tu "\o'.

Khai bao bién chudi

P
Cu phap

| char <Tén chui> [<S6 ky tu tdi da ciia chudi + 1>];
- J

Vidu 6.1

Khai bdo 1 chudi ky tu chuoi cé tdi da 24 ky tu

‘char chuoi[25] ;
N )

Ham nhap chudi

scanf(...)
char *gets(char *s);

CuuDuongThanCong.com 60 https://fb.com/tailieudientucntt



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 6 KIEU DU LIEU CHUOI KY TU

Vidu 6.2

Nhén céc ky tu nhap tit phim cho dén khi nhan phim ENTER va dua vao s

void main()

{
char chuoil[80];
printf ("Nhap vao chuoi:");
gets(chuoi);
printf ("Chuoi vua nhap la: %s\n", chuoi);

}

N J

Ham xubt chudi

printf(...)

int puts(const char *s);

Vidu 6.3

Xuat chudi ra man hinh.

void main()
{
char chuoi[] = "Vi du xuat chuoi\n";
puts(string);
}
. J

Cac ham vé chubi trong thu vién "string.h”

Ham Chttc nang

int strlen(char s[]); tra vé chiéu dai ctia chudi
strcpy(char dest[], char srcll); sao chép chudi src vao chudi dest
strncpy(char dest[], char src[], int n); chép n ky tu dau tién tit chudi src

vao chudi dest
strcat (char si[],char s2[1); ndi chudi s2 vao sau chudi s1
strncat (char s1[],char s2[],int n); ndi n ky tu dau tién ctia chudi s2
vao sau chudi s1
int stremp(char s1[],char s2[1); so sanh thi tu chudi s1 va s2

int strancmp(char s1[],char s2[], int n); so sanh n ky tu dau tién ctia s1 va s2
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int strcmpi(char si[],char s2[], int n);

char *strchr(char s[], char c);

char *strstr(char si1[], char s2[]);

char *strtok(char si1[], char s2[]);

Chuong 6 KIEU DU LIEU CHUOI KY TU

so sanh khong phan biét cht hoa va
chit thuong

tim xuat hién dau tién ciia c trong s
tim xuat hién dau tién ciia s2 trong
s1

tach st thanh cac token dua vao s2

Vidu 6.4

#include<stdio.h>
#include<conio.h>

#include<string.h>

void DaoChuoi(char *sl1, char *s2)

{
int l=strlen(sl);
for(int i=0; i<1l; i++)
s2[i]=s1[1-i-1];
s2[i]="\0";
}

void main()

e

Nhép vao mot chudi ky tu, xuat ra man hinh chudi bi ddo ngugde thit tu céc

ky tu. Vi du, nhip vao: Le Hoang thai va xuat ra man hinh: iahT gnaoH el

{

char s1[100], s2[100];

printf ("Nhap vao chuoi ky tu: ");

gets(sl);

DaoChuoi(sl, s2);

printf("Ket qua sau khi dao nguoc chuoi: %s", s2);
}

-~

6.2 BAlI TAP

Bai tap cg ban

Bai 1: Cho biét két qua ctia doan chuong trinh sau:

char s[20]="Truong DHKHTN TPHCM", *p;

p = strtok(s, " ");
while(p != NULL)
{
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Bai 2:

Bai 3:

Bai 4:

Bai 5:

Bai 6:

Bai 7:

Bai 8:

Bai 9:

Bai 10:

Bai 11:

Bai 12:

Bai 13:
Bai 14:

Bai 15:

Chuong 6 KIEU DU LIEU CHUOI KY TU

printf ("%s\n",p);
p = strtok(NULL, " ");
}

Cho biét két qua ctia doan chuong trinh sau:

char s1[30]="Truong DHKHTN", s1[30]="Tp. HCM", s3[30], s[30];
strcpy(s, s1);
strcpy(s3,"aeiou");
strcat(s, s2);
int n=strlen(s), k=0;
printf ("Chuoi: %s",s);
for(int i=0; i<n; i++)
{
if (strchr(s3, s[i]))

k++;
}
printf ("\nKet qua: %d", k);

Viét chuong trinh nhap vao mdt chudi ky tu, dém sb ky tu c6 trong chudi.
Viét chuong trinh dém cé bao nhiéu khoéng trang trong chudi.

Viét chuong trinh nhap vao mot chudi, hay loai b nhiing khoang tring thita
trong chudi.

Viét chuong trinh nhap vao hai chudi s; va s,, n6i chudi s, vao s;. Xuat
chudi s; ra man hinh.

Doi tit ca cc ky tu ¢ trong chudi thanh chit thuong (khong dimng ham
strlwr).

Déi tat ca cac ki tu trong chudi sang chit in hoa (khéng ding ham struppr).
Viét chuong trinh d6i nhimg ki tu dau tién ctia méi tit thanh chit in hoa.
Viét chuong trinh d6i chit xen ké 1 chit hoa va 1 chit thuong. Vi du: nhap
ABCDEfgh d6i thanh AbCAE£Gh

Viét chuong trinh dido ngudc céc ky tu trong chudi. Vi du: nhap ABCDE, xuat
ra man hinh la EDCBA

Viét chuong trinh tim kiém 1 ky tu xem cé trong chudi hay khong, néu cé
xuat ra vi tri ctia tit do.

Viét 1 chuong trinh dém mot ky tu xuat hién bao nhiéu lan trong chudi.
Viét chuong trinh tim kiém tén trong chudi ho tén. Néu cé thi xuat ra la
tén nay da nhap ding, nguge lai thong bao la da nhap sai.

Viét chuong dao vi tri ciia tit dau va tit cudi. Vi du: nhép bo an co xuat ra
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Bai 16:

Bai 17:

Bai 18:
Bai 19:

Bai 20:

Bai 21:

Bai 22:

Chuong 6 KIEU DU LIEU CHUOI KY TU

co an bo

Viét ham cat chudi ho tén thanh chudi ho 16t va chudi tén. Vi du: chudi ho
tén 1a: Le Hoang Thai cit ra 2 chudi la chudi ho 16t Le Hoang va chudi tén 1a
Thai

Nhap mot chudi bat ky, sau d6 hdi ngudi dung can tich bat dau tit dau
trong chudi tré ve sau. Vi du: Nhép chudi TRUONG DAI HOC KHOA HOC TU
NHIEN. Nguoi nhip mudén téch bét dau tit chit KHOA thi sé xuét ra chudi
KHOA HOC TU NHIEN ra man hinh.

Viét ham kiém tra xem chudi c¢6 dbi xitng hay khong?.

Viét ham tra xem trong chudi cé ky tur s6 hay khong néu cé tach ra thanh
mot mang sb riéng.

Nhap mot chudi bat ki, yéu cau nhap 1 ky tu muén xéa. Thuc hién xéa tat
ci nhting ky tu d6 trong chudi.

Viét chuong trinh tim kiém xem ky tu nado xuat nhién nhiéu nhat trong
chudi.

Viét 1 chuong trinh xod mot tit nao dé trong chudi. Vi du: Chudi ban
dau KHOA CONG NGHE THONG TIN va tit THONG, va két qua xudt ra: KHOA CONG

NGHE TIN

Bai tap luyén tap va nang cao

Bai 1:

Bai 2:

Bai 3:
Bai 4:
Bai 5:
Bai 6:
Bai 7:

Bai 8:

Dai cac tit 6 dau cau sang chit hoa va nhitng tit khong phai dau cau sang
chit thuong. Vi du: nGuYen vAN a ddi thanh: Nguyen Van A

(*) Viét chuong trinh ddo nguge thit tur cac tit c6 trong chudi Vi du: Nhap
Truong DHKHTN TpHCM Xuat ra man hinh la: TpHCM DHKHTN Truong

Nhép 1 chudi bat ki, liét ké xem mdi ky tu xuat hién may lan.

Viét ham kiém tra xem trong 2 chudi ¢6 bao nhiéu ky tu gibng nhau.

Viét chuong trin minh chay tit trai qua phai man hinh.

Viét 1 chuong trinh chén 1 tit & bat cit vi trf ndo ma ngudi dung yéu cau.
(*) Viét chuong trinh nhap vao mot chudi dém xem chudi cé bao nhiéu ti.
Céc tit cdch nhau bang khoang trang, dau cham cau: dau cham (.), dau phay
(,), ddu cham phay (;), dau hoi (?) va dau chdm than (!).

(**) Viét chuong trinh hién thi mot chudi ky tu. Chuong trinh cho phép di
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chuyén da u nhdy sang trai, sang phai, 1én dong hay xudng dong bang phim

miii tén, chén hay xo4 ky tu tai vi tri ddu nhdy.

6.3 TOM TAT

Ciing giéng nhu kiéu mang mot chiéu, thao tdc truy xudt cdc phan ti trén chudi
hoan toan tuong tu. Bén canh d6, kiéu dit liéu nay con duge cai diat sin mot sb
ham thu vién rat hitu ich nén trong qué trinh thao téc trén chudi nén khi cai dat
ta cb ging tan dung téi da nhimg ham lién quan. Khéng nén st dung ham scanf
dé nhap chudi trong truong hop chudi dit liéu nhép vao c6 chita khoang trang.
Néu nhap chudi phia sau ham scanf nén chén ham £flush hodc ham flushall gitta
scanf va gets dé xda viung dém, tranh trudng hop chuong trinh bé qua ham gets
do trong vung dém con luu ky tu xuéng dong ctia phim ENTER. Khi thao téc
trén chudi luu ¥ phai dam bao chudi duge két thiic bang ky tu két thic \0.
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KIEU DU LIEU MANG HAI CHIEU

Pay la kiéu d liéu ding dé biéu dién di liéu kiéu bing, kiéu di liéu ndy rat thich

hop cho cdc bai todn lién quan den ma tran, do thi hodc anh va video so

7.1 LY THUYET

Pinh nghia 7.1. Mang hai chiéu 1a tap hop céc phan tit duge t6 chitc theo dong

va cot

Khai bao bién mang

Cua phap

| <Kidu dit 1iéu phén tit> <Tén méng>[<S5 dong>] [<S6 cot>];
- /

Vidu 7.1

Khai bdo mang hai chiéu A va b

int A[20][10];
float b[10][10];

Truy xuit phan tir cia mang

( Cua phap

t ‘<tén mdng>[<chi s8 déng>] [<chi sb cdt>] J
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Khai bao kiéu mang

Cua phap

-

‘typedef <Kidu dit 1iéu phdn t&> <Tén kiéu mang>[<Sé doéng>] [<S§ cot>];

Vidu 7.2

Khai bdo kiéu mang hai chiéu MANG2D chita cdc s6 nguyén int c6 t6i da 100

dong va 100 cot

#define MAX 100
typedef int MANG2D[100] [100];

7.2 BAI TAP

Bai tap cg ban

K§ thuat nhap/xudt mang hai chiéu

Vi du 7.3

Nhép va xuat mang hai chicu

void Nhap(MANG2D a, int &d, int &c)
{
printf ("\nNhap so dong: ");
scanf (" %d", &d);
printf ("\nNhap so cot: ");
scanf ("%d", &c);
for(int i = 0; i < d; i ++)
for(int j = 0; j < c; j ++)
{
printf(" al%d]l[%d] = ", i, J);
scanf ("%d", &alil[j1);

void Xuat (MANG2D a, int d, int c)

{
printf("\nNoi dung ma tran:\n");
for(int i = 0; i < d; i++)

{
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for(int j = 0; j < c; j++)
printf(" \t %d ", alil[j1);
printf("\n");

. /

Bai 1: Viét ham nhdp ma tran cic s6 nguyén duong (nhap sai bao 16i va khong cho
nhap).

Bai 2: Viét ham nhap/xuit ma tran cdc s6 thuc.

Bai 3: Viét ham in ra nhitng phan tit c6 ky s6 tan cting 1a 5.

Bai 4: Viét chuong trinh khéi tao gid tri cAc phan t l1a ngau nhién cho ma tran
cac sb nguyén kich thuée m x n.

Bai 5: Viét ham tao ma tran a cic s6 nguyén gom 9 dong 14 cot. Trong dé phan
bt afd][j] =ix*

Bai 6: Viét ham in tam gidc Pascal v6i chiéu cao h. Vidu: h =5

1

1331
14641

K§ thuat dat cd hiéu

Vidu7.4

Viet ham kiém tra xem trong ma tran cic so nguyén co ton tai cac s6 nguyén

1é 16n hon 100 khong?

int KiemTralLe(MANG2D a, int d, int c)
{
int flag = 0; // tra ve 1 neu co nguoc lai tra ve O
for(int 1 = 0; i < d; i ++)
for(int j = 0; j < c; j++)
if(alil[j] % 2 '= O && alil[j] > 100)
{
flag = 1;

break;
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3

return flag;

Ky thuat dat linh canh

Vidu 7.5

Viét ham tim phan t& nhé nhat trong ma tran.

int TimMin(MANG2D a, int d, int c)
{
int min = a[0][0];
for(int i = 0; i < d; i ++)
for(int j = 0; j < c; j ++)
if(a[i]l [j] < min)
min = al[i] [j];
return min;
}
N Y,

Ky thuat tinh tong

-

Vidu 7.6

Viét ham tinh tng cdc phan tit trong ma trén.

int TinhTong(MANG2D a, int d, int c)
{

int tong = 0;

for(int 1 = 0; i < d; i ++)

for(int j = 0; j < c; j ++)
tong + = alil[j];

return tong;

}
N J

Bai 1: Viét ham tinh téng cdc phan t trén cling mot dong.

Bai 2: Viét ham tinh tdng cdc phan ti trén ciing mot cot.

Bai 3: Viét ham tinh tong cdc phan tit chan cé trong ma tran.

Bai 4: Viét ham tinh tong cdc phan tit 1a sé nguyén t6 cé trong ma tran.
Bai 5: Viét ham tinh tong cdc sé hoan thién trong ma tran céc s nguyén.
Bai 6: Viét ham tinh tong cac gia tri 16n nhat trén moi dong.

Bai 7: Viét ham tinh gi4 tri trung binh clia cdc phan tit nhé nhat trén maoi cot.
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Ky thuat tim kiém

Bai 1: Viét ham tim vi tr{ phan t& 16n nhat trong ma trdn céc s6 nguyén.

Bai 2: Viét ham tim vi trf phan tit nhé nhat trong ma tran cdc sd nguyén.

Bai 3: Viét ham tim vi trf phan t& chan cudi cing trong ma tran cac s6 nguyéen.
Bai 4: Viét ham tim phan ti 4m 1é 16n nhat trong ma tran.

Bai 5: Viét ham tim phan t chan duong va nhé nhat trong ma tran.

Bai 6: Viét ham tim s6 hoan thién dau tién trong ma trén cic sd nguyen.

Bai 7: Viét ham tim s6 hoan thién 16n nhat trong ma tran cic sd nguyén.

Bai 8: Viét ham tim vi tri phan t nguyén t6 cudi cling trong ma tran cac sd nguyén.
Bai 9: Viét ham tim trong 2 ma tran cdc sd nguyén, nhitng phan tit giéng nhau.
Bai 10: Viét ham tim va liét ké nhiing phan tit cuc dai trong ma tran (mot phan tit

dudc coi 1 cue dai khi n6 16n hon cic phan tit xung quanh no).
Bai 11: Viét ham tim dong c6 tong 16n nhat trong ma tran cac sb thue.

Bai 12: Viét ham tim ¢t ¢6 tong nho nhit trong ma tran cic s6 nguyén.

Ky thuat dém

Vi du 7.7

Viét ham dém cac phan tit chan trong ma tran.

int DemChan(MANG2D a, int d, int c)
{
int dem = O;
for(int i = 0; i < d; i ++)
for(int j = 0; j < c; j ++)
if(alil[j] % 2 == 0)
dem ++;
return dem;
}
\ J

Bai 1: Viét ham dém cédc gia tri &m, duong trong ma tran cic sb thuec.

Bai 2: Viét ham dém céc gi4 tri chan, 1& trong ma tran cic sd nguyén.

Bai 3: Viét ham dém s6 lan xuat hién ctia phan tit = trong ma tran céc sb thuc.
Bai 4: Viét ham dém céc gid tri nhé hon x trong ma tran céc sd thuc.

Bai 5: Viét ham dém céc phan tit nguyén t6 trong ma tran céc s6 nguyén.

Bai 6: Viet ham dem cac gia tri cuc dai trong ma tran cac so nguyén.
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Bai 7: Viét ham dém céc gid tri cuc tiéu trong ma tran céc s6 nguyén.
Bai 8: Viét hAm dém cdc cyc tri trong ma tran cdc sd nguyén (mot phan ti duge
coi 1a cue tri khi né 1a gid tri cuc dai hay cuc tiéu).

Bai 9: Viét ham dém cac gia tri la s6 hoan thién trong ma trén cac so nguyén.

Ky thuat sap xép

Vi du 7.8

Viét ham sdp xép ma tran ting dan ti trén xudng dudi va tit trai sang phai

khong dung mang phu.

void SapTang(MANG2D a, int d, int c)
{
for(int 1 = 0; i <= d*c-2; i ++)
for(int j = 0; j <= d*c-1; j ++)
if(ali/c] [i%c] < alj/cl[j%c])
{
int tmp = ali/c][i%c];
ali/cl [i%c] = alj/cl [j%c];
alj/cl[j%c] = tmp;
}
}
N J

Bai 1: Viét ham sip xép ma trén theo tht tu ting dan tit trén xubng dudi va tit
trai qua phai theo phuong phap dung mang phu.
Huéng dan: D6 ma tran sang mang mot chiéu, sap xép trén mang mot chiéu
theo thit tu ting dan, sau dé chuyén nguge mang mot chiéu thanh ma tran
két qua.

Bai 2: Viét ham sap xép ma tran theo thit tu gidam dan tit trén xudng dudi va ti
trai sang phai.

Bai 3: Viét ham sip xép cac dong trén ma tran theo thit tu ting dan.

Bai 4: Viét ham sip xép cdc cot trén ma tran theo thit tu giam dan.

Bai 5: Viét ham sip xép ma tran theo dudng zig zag ngang. Vi du:

5 6 3 1 2 3
1 87 =6 5 4
2 49 789
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Bai 6: Viét ham sip xép ma tran theo dudng zig zag chéo. Vi du:

1 2 6 7
3 o5 8 13
4 9 12 14
10 11 15 16

Bai 7: Viét ham sdp xép ma tran theo dudng xoan dc tit ngoai vao trong theo chiéu

kim dong ho. Vi du:

1 2 3 4
12 13 14 5
11 16 15 6
10 9 8 7

Ky thuat thém - xoa - thay thé

Bai 1: Viét ham xo4 mot dong i trén ma tran.

Bai 2: Viét ham xod mot cot j trén ma tran.

Bai 3: Viét ham xo4 dong cé tong 16n nhat trén ma tran.

Bai 4: Viét ham hodn vi dong c6 tong 16n nhat véi dong cé tong nhéd nhat.

Bai 5: Viét ham tim va thay thé cdc phan tit chin trong ma tran bang wéc s6 nhod
nhat ctia no.

Bai 6: Viét ham thay thé nhitng phan t@ c6 gid tri = thanh phan tit c6 gid tri y

trong ma tran (z,y nhap tu ban phim)

Mang vuong va cac ky thuat xi ly
Pinh nghia 7.2. Mang vuéng 1a mang hai chiéu c6 s6 dong va s c¢ot bang nhau.

DPinh nghia 7.3. Cho m6t mang vudng
« Dudng chéo chinh (loai 1): chi s6 dong = chi so cot
« Dudng chéo song song v6i dudng chéo chinh (loai 1): chi s6 dong - chi so cot
= hdng s6

« Dudng chéo phu (loai 2): chi s6 dong + chi so cot = sé dong (hodc so cot)
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« Duong chéo song song v6i duong chéo phu (loai 2): chi s6 dong + chi s6 cot

= hang so

Vi du 7.9

Cho méng vudng A, in ra cdc phan tit nam trén duong chéo song song véi

duong chéo chinh va xuat phat tit (io, jo)

for(i = io, j = jo; 1 < mnj; 1 ++, j ++)
printf("%4d",A[i1[j1);

Vidu 7.10

Cho méang vudng A, in ra cdc phan tit nam trén dudng chéo song song v6i

dudng chéo phu va xuit phat tit (io, jo)

for(i = io, j = jo; i <n && j > =0; i ++, j --)
printf("%4d",A[1]11[31);

Bai 1: Viét chuong trinh in ra cdc phan t& nam trén 2 duong chéo chinh va phu.

Bai 2: Viét ham in ra céc phan ti nam phfa trén dudng chéo phu ctia ma trén
vuong cic s6 nguyen.

Bai 3: Viét ham in ra cdc phan tit nam phia duéi duong chéo phu ctia ma tran
vuong cac s6 nguyen.

Bai 4: Viét ham in ra cidc phan t& nam phia trén dudng chéo chinh ctia ma trén
vuong cic s6 nguyeén.

Bai 5: Viét ham in ra cdc phan tit nam phia duéi dudng chéo chinh ctia ma tran
vuong cic s6 nguyeén.

Bai 6: Viét ham tim phan ti 16n nhit nam trén dudng chéo chinh ctia ma tran
vuong.

Bai 7: Viét ham in cdc s6 nguyén t6 nam trén dudng chéo phu clia ma tran vudng.

Bai 8: Viét ham tim phan t& nho nhat trén mdi dudng chéo loai 2 cia ma tran.

Bai 9: Viét ham tinh téng cdc phan ti nam trén dudng chéo chinh ctia ma tran
vuong.

Bai 10: Viét ham tim dudng chéo c¢6 tong 16n nhat trong céc duong chéo loai 1.

Bai 11: Viét ham tinh téng céc gia tri nhoé nhat nam trén ting dudng chéo loai 2.
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Bai 12:

Bai 13:

Bai 14:

Bai 15:

Bai 16:

Bai 17:

Chuong 7 KIEU DU LIEU MANG HAI CHIEU

Viét ham dén céc phan tit nguyén t6 trén duong chéo chinh clia ma tran
vuong cic sd nguyeén.
Viét ham dém céc gia tri chan trén dudng chéo chinh ciia ma trdn vuong céc
s6 nguyéen.
Viét ham dém céc gia tri 14 bdi clia 3 va 5 trén dudng chéo chinh ctia ma
tran céc s6 nguyeén.
Viét ham dém céc gid tri nguyén to trén 2 dudng chéo (chinh, phu) clia ma
tran vuong cic sd6 nguyen.
Cho ma trén vudng, viét ham sip xép ting dan cdc phan ti nam trén cic
duong chéo song song véi duong chéo chinh.
Viét chuong trinh nhidp mét ma trdn vuong cic sé6 nguyén, va thuc hién
nhting cong viéc sau:

a) Sap xép cac phan tit nam trén cic dudng chéo loai 1 ting dan

b) Sép xép cAc phan tit nam trén cdc dudng chéo loai 2 gidam dan.

c¢) Sap xép v6i dicu kién: cdc phan tit trén duong chéo chinh ting, céc

phan tit trén cédc dudng chéo song song vdi dudng chéo chinh gidm.

Bai tap luyén tap va nang cao

Bai 1:
Bai 2:

Bai 3:

Bai 4:

Bai 5:

Viét chuong trinh tinh tong, tich ciia hai ma tran cic s6 nguyén.
Viét ham kiém tra xem ma tran vuong cic sd nguyén c6 déi xting qua dudng
chéo chinh hay khong.
Viét ham kiém tra xem trong ma tran vuong cap n cé hang nao tring nhau
hay khong, néu c6 thi chi 16 nhitng hang nao. (tring gia tri va vi trf).
Viét chuong trinh nhap vao ma tran vuong kich thuée n x n. Hay viét ham
thuc hién nhitng cong viéc sau:

a) In ra cdc phan tit trén 4 dudng bién ctia ma tran.

b) Tinh téng cdc phan tit trén bién.
(*) Viét chuong trinh xoay ma tran cdc sé thuc 90° ngugde chiéu kim dong
ho. Vi du:
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1 2 3 4 4 8 12 16

5 6 7 8 3 7 11 15
%

9 10 11 12 2 6 10 14

13 14 15 16 15 9 13

Bai 6: Viét chuong trinh dich phai xoay vong mot cot trong ma tran cac so thue.
Bai 7: Viét chuong trinh dich xudng xoay vong mot dong trong ma tran cac s thue.
Bai 8: (*) Cho ma tran A,,, cic s nguyén hiy phat sinh ma tran B sao cho B 1a

ma tran lat ngudce cia ma tran A. Vi du:

1 2 3 4 4 3 2 1
5 6 7 8 8 7 6 5
_>
9 10 11 12 12 11 10 9

13 14 15 16 16 15 14 13

Bai 9: (**) Cho ma tran A,,, hiy phat sinh ma tran B sao cho phan tit B(i, j) 1a

trung binh cong clia cac phan ti trong hinh vuong 3 x 3 tam tai (4, 7). Vi

du
1 5 2 6 324 4
4 2 3 6 4 4 4 4
_>
8 7 9 1 56 6 7
10 2 12 13 6 8 7 8

Bai 10: (**) Cho ma tran cic s6 nguyén duong A,,x,. Hay xay dung ma tran B, x,.

Sao cho phan tit B(i, j) 1a s6 16n nhat trong 6 vuong 3 x 3 tam tai (4, j) cla

A Vi du:
15 2 6 5 5 6 6
42 3 6 8 9 9 9
_)
8 79 1 10 12 13 13
10 2 12 13 10 12 13 13

Bai 11: (**) Cho ma tran A,,,,. Hiy xdy dung ma tran B,,., véi phan ti B(i, ;)

dugc xéc dinh theo qui tac sau: tai vi trf (4,) trén mang A ké hai tia vudng
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géc v6i nhau, tao thanh véi truc hoanh mot géc 45° tit trén xudng dudi;
B(i,7) 1a tong clia tit ci cic s ctia ving mit phang tao béi hai tia nay va

cac canh cta bang. Vi du:

1 3 2 25 30 23
6 4 3 — 13 18 15
2 57 2 5 7

Bai 12: (**) Cho ma tran vuong A, ,. Hay xdy dung mang B,,x, bang cich: phan
tit B(i,7) 1a s6 16n nhat trong tam gidc vudng vé tit A(i, j) t6i duong chéo
chinh. Vi du:

1 3 2 147
6 4 3 6 47
2 57 T 0T

Bai 13: (*) Viét chuong trinh hién thi dong ho dién ti (gom gio phiit), véi gic 1ay
tir hé thong va dong ho dude cdp nhat theo phit.
Huéng dan: Tao 1 ma tran gid tri gdm 0 hodc 1, vi trf ndo can hién thi thi
gan gia tri 1a 1, ngudc lai ¢6 gia tri 14 0. Sau modi phit cAp nhat lai ma tran
va hién thi lén man hinh. Vi du: 01 gio 25 phit
1111 11 11111111 11111111
11 11 11 11 11 11
11 11 11 11111111 11111111
11 11 11 11 11 11
1111 11 11111111 11111111

Bai 14: Nhap vao mang hai chiéu gom n dong va m cdt cac s6 nguyén. Hay tim
phan ti 16n nhat trén moéi dong va dong thoi nhé nhat trén mdi cot, hoac
16n nhat trén moi cdt va dong thsi nhd nhat trén mdi dong. Cé bao nhiéu

phan tit nhu thé? Vi du:

3 6 21
4 7 6 9
5 15 8 7

Bai 15: Viét chuong trinh tao ngau nhién mot ma tran céc s6 nguyén trong khoang
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[0, ..., 50], tim nhitng phan ti cuc dai (14 phan ti 16n hon céc phan tit xung

quanh). Vi du:

2 6 8 4
9 7 5 3
6 2 8 1

Bai 16: (**) Cho ma trdn cdc s6 nguyén A,,x, (m,n > 3). Hay tim ma trn con

(3 x 3) ¢6 tong 16n nhat. Vi du:

1 2 3 4
6 7 8

5 6 7 8
— 10 11 11

9 10 11 11
14 15 16

13 14 15 16

Bai 17: Nhap ma tran vudng cap n x n (n < 10). In ra cdc phan tit clia ma tran niy
theo huéng ctia ditong chéo chinh:

Bai 18: (**) Hiy dién cdc s6 tit 1 dén n? vio ma tran cip n (n > 2), chi xét truong
hop n 1a s6 1é v6i tinh chdt P 1a tong cic s bang nhau.
Huéng dan: Ma phuong ctia mot bang vuong cAp n, trong mdi 6 nhan mot
gi4 tri sao cho, mdi hang, moi cot va mdi dudng chéo déu thod man mot tinh

chat P nao dé cho trude. Vi du:

2 76
9 5 1
4 3 8

Bai 19: (*) Viét ham in ma tran cic s6 nguyén duong theo qui luat duge mo ta nhu
sau: cac phan tit phia trén dudng chéo phu la gia tri binh phuong, cic gid

tri tit dudng chéo phu tré xudng la cac sé nguyén t6. Vi du:

1 9 36 100 31
4 25 81 37 17
16 64 41 19 7
49 43 23 11 3
4729 13 5 2
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Bai 20: Cho ma tran vudng a cap n (n 1é va 3 < n < 15), mdi phan tit déu cé gia tri
nguyén duong. Hay xdy dung ham kiém tra xem ma trdn a cé phai 13 ma
phuong hay khong?

Bai 21: (**) Viét chuong trinh gidi bai todn 8 hau. Hay dit 8 con hau trén ban co
8 x 8 sao cho ching khéng an nhau (2 hau an nhau khi cuing hang, ciing cot
vA cling nam trén dudng chéo).

Huéng dan: Dung ma trén 8 x 8 dé luu ban ¢, Mdi 6 ¢é 3 trang théi:
a) C6 hau 1
b) O tréng 0
¢) O khong dugc di -1

Bai 22: (**) Viét chuong trinh gidi bai todn ma di tuan. Hay di con ma 64 lugt di
trén ban co 8 x 8 sao cho médi 6 chi di qua mot 1an (xudt phat tit mot 6 bat
k)

Huéng dan: Dtng tai mot 6 trén ban ¢d con ma cé thé di dude 1 trong 8
huéng sau. Khai bao 8 huéng di ciia ma nhu sau:

typedef struct DIEM
{
int x, vy;
}
DIEM huongdil[8]={{-2,-1},{-2,1},{-1,2},{1,2},
{2,1},{2,-1},{1,-2},{-1,-2}};

Trong dé moi thanh phan clia huongdi 1a do léch clia dong va cot so véi vi
tri cia con ma. Vi du: huongdi[0] c6 do léch 2 dong va 1 cot. (Gid tri am
biéu thi do léch vé bén trai cot hay huéng lén ciia dong). Chon vi trf di ké
tiép sao cho vi tri d6 phai gan v6i bién hay géc nhat (titc sb dudng di cé the
di 1a it nhat).

Bai 23: Viét chuong trinh gidi bai toan 8-puzzle. Cho ma tran vuong 3 x 3 gom cac
s6 nguyén tit 0 dén 8 trong dé 0 1a 6 trong. Bai todn dat ra la hay dua ma
tran & mot trang thai dau vé trang thai dich, méi lan chi dich chuyén dugc

16. Vidu

(]
—_
=}

1 2 3
Trang thai dau|3 8 7 |—Trangthdidich|4 5 6

D
W
ot

7 8 0
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7.3 TOM TAT

Kiéu dit liéu méang hai chiéu dude ting dung rong rai trong cic bai todn vé tim

dudng di trong do thi, x& 1y anh, x Iy nhitng dit liéu dang bang.
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Chuong 8 KIEU DU LIEU CAU TRUC

KIEU DU LIEU CAU TRUOC

Cung cap co ché cho phép khai bdo cdc kieu du liéuw mdi dé gidi quyét theo yéu cau
ctia bai todn dua vio nhing kiéu di lieu co bin duoc cdai ddt sin trong ngon ngi
lap trinh.

LY THUYET

Pinh nghia 8.1. Kiéu dit liéu cAu tric (struct) Ia gom nhém céc phan ti c6 thé

khong cung kiéu dit lidu.

Khai bao kiéu dir liéu chu tric

p
Cua phap

struct <Tén cau tric> {
<Cac dtt 1iéu thanh phan>
};

(. J

Ngoai ra, ta c6 thé diing tit khod typedef dé dinh nghia mdt tén mai cho kiéu dit

liéu da co.

p
Cu phap

typedef struct {
<Cac dft liéu thanh phin>
} <Tén kidu dit 1iéu clu tric>;

Vi du 8.1
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Kiéu dit liéu vé ngay DATE gdm céc thanh phan
o Thit (thu): chudi c tdi da 4 ky tu.
o Ngay (ngay): s6 nguyén 1 byte.
o Thang (thang): s6 nguyén 1 byte.
o Nam (nam): s6 nguyén 2 bytes.

Ta dinh nghia cau triic SDATE

struct SDATE {
char thul5];
unsigned char ngay;
unsigned char thang;

int nam;

};

hodc kiéu dit libu cAu tric DATE

typedef struct SDATE {
char thul5];
unsigned char ngay;
unsigned char thang;
int nam;
} DATE;
N J

Khai bao bién cau tric

Khi ta dinh nghia kiéu dit liéu ttc 1a ta c6 mot kiéu dit liéu méi, mudn sit dung
ta phai khai bdo bién. Ct phép khai bdo kiéu dit liéu ciing giéng nhu cdch khai

béo ctia céc kiéu dit liéu chuan.

Cua phap

‘struct <tén cau tric> <tén bién>;

hoac

| <tén kidu dit 1iéu cau tric> <tén bién>;
- J

b

Vidu 8.2

Khai bdo bién x c6 kiéu cAu triic SDATE
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‘struct SDATE x;

Khai bdo bién x c6 kiéu DATE

‘DATE xX;
N\ J

Luu ¥ kiéu céc thanh phan ctia mot cau tric ciing c6 thé 1a kiéu dit cAu tric.

Vi du 8.3

Dinh nghia kiéu dit liéu ctia hoc sinh HOCSINE gdm:
« Ma s6 hoc sinh (MsHS): chudi c6 t6i da 5 ky tu.
« Ho tén (hoten): chudi cé t6i da 30 ky tu.
« Ngay thang nim sinh (ngaysinh): kiéu DATE.
o Dia chi (diachi): chudi c6 t6i da 50 ky tu.
o Gi6i tinh (phai): chudi cé t6i da 3 ky tu.
 Diém trung binh (diemtb): s6 thuec.

Ta dinh nghia kiéu HOCSINH nhu sau:

typedef struct HOCSINH {
char MSHS[6];
char hoten[31];
DATE ngaysinh;
char diachil[51];
unsigned char phail[4];
float diemtb;

Truy xuit thanh phan

Cua phap
| <Tén bién céu tric>.<Tén thanh phin>
- J

r

Vi du 8.4

Truy xuat thanh phan ngay ctia bién x

DATE x; // khai bao bién x kieu DATE
x.ngay = 5; // gan ngay bang 5
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Vi du 8.5

Viét chuong trinh nhap vao toa d6 hai diém trong mit phang va tinh tng hai

toa do nay.

#include <conio.h>
#include <stdio.h>
//khai bao mot kidu dit 1iéu DIEM gdm toa d6 x va y
typedef struct {
int x;
int y;
} DIEM;

void Nhap (DIEM &d)

{
printf ("\nNhap vao tao do diem\n");
printf ("Hoanh do: ");
scanf ("%d", &d4d.x);
printf ("Tung do: ");
scanf ("/d", &d.y);
}

void Xuat(DIEM d)
{
printf("\nToa do diem: (%d, %d)",d.x,d.y);

DIEM Tong(DIEM d1,DIEM d2)

{
DIEM temp;
temp.x = dl.x + d2.x;
temp.y = dl.y + d2.y;
return Temp;

3

void main()
{
DIEM A, B, AB; // khai bao 3 diem A, B, AB;
Nhap (4);
Xuat (A);
Nhap (B);
Xuat (B);
printf("\n Tong cua hai diem vua nhap la: ");
AB = Tong(A, B);
Xuat (AB) ;
getch();
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Mang ciu tric

o Céch khai bdo tuong tu nhu mang mot chidu hay ma tran (Kiéu dit liéu bay
gid 1a kiéu dit litu cé cau tric).

« Céch truy cdp phan ti trong mang ciing nhu truy cap trén mang mot chiéu
hay ma tran. Nhung do ting phan ti ¢6 kiéu cau tric nén phai chi dinh 16
can lay thanh phan nao, ttc 1a phai truy cap dén thanh phan cudi cing c6

kicu 1a dit liéu co ban (xem lai bang cac kicu dit liéu co ban).

K§ thuat viét chuong trinh c6 mang cau tric

Do kiéu dit liéu ¢6 cau tridc thudng chita rat nhiéu thanh phan nén khi viét chuong
trinh loai nay ta can luu y:

« XAy dung ham xi Iy cho mot kiéu cau tric.

« Mudn xtt Ij cho mang cau tric, ta goi lai ham xtt I cho mdt kiéu cau tric

da duge xay dung bang cdch ding vong lip.

Vi du 8.6

Cho mot 16p hoc gom n hoc sinh (n < 50). Thong tin ctia mdt hoc sinh duge
mo ta trong vi du truée. Hay viét chuong trinh nhép va xuat danh sach hoc
sinh sau d6 dém xem c6 bao nhiéu hoc sinh duge 1én 16p (Diéu kién duge lén
16p 1a diém trung binh > 5.0). Céch lam:

« Truéc hét ta phai xdy dung ham nhap va xuat cho 1 hoc sinh.

« Xay dung ham nhap va xuat ngay thang nim (Kiéu dit liéu DATE).

+ Sau d6 méi xay dung ham nhap va xuat cho danh sich hoc sinh.

#define MAX 50

typedef struct {
char thul5];
unsigned char ngay;
unsigned char thang;
int nam;

} DATE;

typedef struct {
char MSHS[6];
char hoten[31];
struct DATE ngaysinh;
char diachil[51];
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unsigned char phail4];
float diemtb;
} HOCSINH;
void NhapNamSinh(DATE &d);
void XuatNamSinh(DATE d);
void NhaplHS(HOCSINH &hs);
void Xuat1HS(HOCSINH hs);
void NhapDSHS(HOCSINH 1h[], int &n);
void XuatDSHS(HOCSINH 1h[], int n);
int DemHSLenLop(HOCSINH 1h[], int n);

void main()
{
HOCSINH 1h[MAX]; // Khai bdo mdng c6 td6i da 50 hoc sinh
int n, sohsdau;
NhapDSHS(1lh, n);
XuatDSHS(1h, n);
sohsdau = DemHSLenLop(lh, n);
printf(”\nSo luong hoc sinh duoc len lop la: %d", sohsdau);
getch();

void NhapNamSinh(DATE &d)

{
printf ("\nNhap vao ngay: ");
scanf ("/u", &d.ngay);
printf ("\nNhap vao thang: ");
scanf ("/u", &d.thang);
printf ("\nNhap vao nam: ");
scanf ("%d", &d.nam);

void XuatNamSinh(DATE d)

{
printf("%02u / %02u / %4d", d.ngay, d.thang, d.nam);

void NhaplHS(HOCSINH &hs)
{
flushall(); // Xoa vung dem
printf ("\nNhap ma so hoc sinh: ");
gets(hs.MSHS) ;
printf ("\nNhap ho ten hoc sinh: ");
gets(hs.hoten);
printf ("\nNhap ngay thang nam sinh: ");
flushall(); // Xoa vung dem
NhapNamSinh (hs.ngaysinh) ;

printf ("\nNhap vao dia chi: ");
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flushall(); // Xoa vung dem
gets(hs.diachi);

printf ("\nPhai: ");

gets(hs.phai);

printf ("\nNhap vao diem trung binh: ");
flushall();

scanf ("%f", &hs.diemtb);

void NhapDSHS(HOCSINH 1h[], int &n)

{
printf ("\nNhap vao so luong hoc sinh: ");
scanf ("%d", &n);
for(int i=0; i<n; i++)
{
printf ("\nNhap vao thong tin cua hoc sinh thu %d:\n", i+1);
Nhap1lHS(1h([i]); //Goi ham nhap thong tin 1 hoc sinh
}
}

void Xuat1HS(HOCSINH hs)

{
printf("\nMa so hoc sinh: %s", hs.MSHS);
printf ("\nHo ten hoc sinh: %s", hs.hoten);
printf ("\nNgay thang nam sinh: ");
XuatNamSinh (hs.ngaysinh) ;
printf("\nDia chi: %s", hs.diachi);
printf("\nPhai: %s", hs.phai);
printf("\nDiem trung binh: %2.2f", hs.diemtb);
}

void XuatDSHS(HOCSINH 1h[], int n)

{
for(int i=0; i<n; i++)
{
printf ("\n\nThong tin hoc sinh thu %d:", i+1);
Xuat1HS(1h([i]); //Goi ham xuat thong tin 1 hoc sinh
}
}

int DemHSLenLop(HOCSINH 1h[], int n)

{
int d=0;
for(int i=0; i<n; i++)
if (1h[i] .diemtb>=5.0)
d++;
return d;
}
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Két qua vi du khi chay chuong trinh:

Nhap vao thong tin cua hoc sinh thu 1:

Nhap ma so hoc sinh: 02313

Nhap ho ten hoc sinh: Nguyen Van A

Nhap ngay thang nam sinh:

Nhap vao ngay: 12

Nhap vao thang: 03

Nhap vao nam: 1980

Nhap vao dia chi: 60 Phan Dang Luu Q.Phu Nhuan

Phai: Nam Nhap vao diem trung binh: 6.5

Nhap vao thong tin cua hoc sinh thu 2:
Nhap ma so hoc sinh: 03852

Nhap ho ten hoc sinh: Ly Thi B

Nhap ngay thang nam sinh:

Nhap vao ngay: 05

Nhap vao thang: 12

Nhap vao nam: 1981

Nhap vao dia chi: 24 Ly Tu Trong Q.1

Phai: Nu Nhap vao diem trung binh: 3.5

Thong tin hoc sinh thu 1:

Ma so hoc sinh: 02313

Ho ten hoc sinh: Nguyen Van A

Ngay thang nam sinh: 12 / 03 / 1980
Dia chi: 60 Phan Dang Luu Q.Phu Nhuan
Phai: Nam

Diem trung binh: 6.50

Thong tin hoc sinh thu 2:

Ma so hoc sinh: 03852

Ho ten hoc sinh: Ly Thi B

Ngay thang nam sinh: 05 / 12 / 1981
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Dia chi: 24 Ly Tu Trong Q.1
Phai: Nu Diem trung binh: 3.50

So luong hoc sinh duoc len lop la: 1

Vidu 8.7

Cho mdt méang céc phan sé (PHANSO) gom n phan tit (n < 50). Hay viét chuong
trinh nhap va xuat danh séch cdc phan s6 sau dé tim phan s6 c6 gid tri 16n
nhat, tong va tich cdc phan s6 va nghich ddo gia tri cic phan sb trong mang.
Céch lam:
« Truéc hét ta phai xdy dung ham nhap va xuat cho 1 phan s6.
« Xay dung ham tinh tong, hiéu, tich, thuong, it gon, so sanh va nghich
dao cho 2 phan sb.

« Sau dé méi xay dung ham nhap, xuat, tinh tong, tich cho mang céc phan

s0.
#define MAX 100
typedef struct {

int tu, mau;
} PHANSO;
void NhapPS(PHANSO &ps);
void XuatPS(PHANSO ps);
void NhapMangPS(PHANSO dsps[], int &n);
void XuatMangPS(PHANSO dsps[], int n);
PHANSO TimMax (PHANSO dsps[], int n);
int KiemTra(PHANSO ps);
//Tra ve 0: Neu khong hop le
//Tra ve 1: Neu hop le
int USCLN(int a, int b); PHANSO RutGon(PHANSO ps);
PHANSO NghichDao (PHANSO ps);
PHANSO Nhan(PHANSO ps1, PHANSO ps2);
PHANSO Chia(PHANSO ps1, PHANSO ps2);
PHANSO Tru(PHANSO psi, PHANSO ps2);
PHANSO Cong(PHANSO psl1, PHANSO ps2);
int SoSanh(PHANSO ps1, PHANSO ps2);
//Tra ve 0: psl=ps2
//Tra ve 1: psi>ps2
//Tra ve -1: psi<ps2
PHANSO TongCacPS(PHANSO dsps([], int n);
PHANSO TichCacPS(PHANSO dsps[], int n);
void NghichDaoCacPS(PHANSO dsps[], int n);
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void main()

{
int n;
PHANSO a[MAX], max, s, p;
NhapMangPS(a, n);
printf ("\nMang cac phan so vua nhap: ");
XuatMangPS(a, n);
max=TimMax(a, n);
printf ("\nPhan so co gia tri lon nhat: ");
XuatPS (max) ;
s=TongCacPS(a, n);
printf ("\nTong gia tri cac phan so co trong mang: ");
XuatPS(s);
p=TichCacPS(a, n);
printf("\nTich gia tri cac phan so co trong mang: ");
XuatPS(p);
NghichDaoCacPS(a, n);
printf(”\nMang phan so sau khi nghich dao cac phan tu: ")
XuatMangPS(a, n);
getch();
}

void NhapPS(PHANSO &ps)

{
do {
printf ("\nNhap tu so: ");
scanf ("%d", &ps.tu);
printf ("\nNhap mau so: ");
scanf ("%d", &ps.mau);
if ('KiemTra(ps))
printf("\nMau so khong duoc bang O, nhap lai phan so\n");
else
break;
} while(1);
ps=RutGon(ps) ;
}

void XuatPS(PHANSO ps)

{
printf("%d", ps.tu);
if (ps.tu&&ps.mau!=1)
printf("/%d", ps.mau);
}

void NhapMangPS(PHANSO dsps([], int &n)

{
printf ("\nNhap so luong phan so: ");
scanf ("%d", &n);
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for(int i=0; i<n; i++)

{
printf ("\nNhap vao phan so thu %d: ", i+l);
NhapPS (dsps[i]);

void XuatMangPS(PHANSO dsps[], int n)

{
for(int i=0; i<n; i++)
{
XuatPS(dsps[il);
printf ("\t");
}
}

int KiemTra(PHANSO ps)

if (ps.mau==0) return O;

return 1;

int USCLN(int a, int b)

a=abs(a);
b=abs (b) ;
while(a!=b)
{
if (a>b) a=a-b;
else b=b-a;
}

return a;

PHANSO RutGon(PHANSO ps)

{
int us;
if (ps.tu==0) return ps;
us=USCLN(ps.tu, ps.mau);
ps.tu=ps.tu/us;
ps.mau=ps.mau/us;

return ps;

PHANSO NghichDao (PHANSO ps)
{
PHANSO kq;
kq.tu=ps.mau;
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kq.mau=ps.tu;

return kq;

PHANSO Nhan(PHANSO ps1, PHANSO ps2)

{
PHANSO kq;
kq.tu=psl.tuxps2.tu;
kq.mau=psl.mau*ps2.mau;
kq=RutGon(kq) ;
return kq;

X

PHANSO Chia(PHANSO ps1, PHANSO ps2)

{
PHANSO kq;
kqg=Nhan(psl, NghichDao(ps2));
return kq;

}

PHANSO Tru(PHANSO ps1, PHANSO ps2)

{
PHANSO kq;
kq.tu=psl.tu*ps2.mau-psl.mau*ps2.tu;
kq.mau=ps1l.mau*ps2.mau; kq=RutGon(kq) ;

r return kq;

X

PHANSO Cong(PHANSO ps1, PHANSO ps2)

{
PHANSO kq;
kq.tu=psl.tuxps2.mau+psl.mau*ps2.tu;
kq.mau=psl.mau*ps2.mau;
kq=RutGon(kq) ;
return kq;

b

int SoSanh(PHANSO ps1, PHANSO ps2)

ps1=RutGon(ps1);

ps2=RutGon(ps2) ;

if (psl.tu==ps2.tu&&psl.mau==ps2.mau)
return O;

if (psl.tu*ps2.mau>ps2.tu*psl.mau)
return 1;

return -1;
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PHANSO TimMax (PHANSO dsps[], int n)
{
PHANSO max;
max=dsps [0] ;
for(int i=1; i<n; i++)
if (SoSanh(dsps[i], max)==1)
max=dsps [i] ;

return max;

PHANSO TongCacPS(PHANSO dsps[], int n)

{
PHANSO s=dsps[0];
for(int i=1; i<n; i++)
{

s=Cong(s, dsps[il);

}
return s;

}

PHANSO TichCacPS(PHANSO dsps[], int n)

{
PHANSO p=dsps[0];
for(int i=1; i<n; i++)
{

p=Nhan(p, dsps[il);

}
return p;

}

void NghichDaoCacPS(PHANSO dsps[], int n)

{
for(int i=0; i<n; i++)
{
dsps[i]=NghichDao(dsps[i]);
}
}

Két qua vi du khi chay chuong trinh:

Nhap so luong phan so: 5
Nhap vao phan so thu 1:
Nhap tu so: 1

Nhap mau so: 3
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cac phan so vua nhap:
so co gia tri lon nhat:
gia tri cac phan so co trong mang: 401/84
gia tri cac phan so co trong mang: 5/14

phan so sau khi nghich dao cac phan tu: 3 4/7 7/9 6/5

Nhap vao phan so
Nhap tu so: 7
Nhap mau so: 4
Nhap vao phan so
Nhap tu so: 9
Nhap mau so: 7
Nhap vao phan so
Nhap tu so: 5
Nhap mau so: 6
Nhap vao phan so
Nhap tu so: 4
Nhap mau so: 7
Mang
Phan
Tong
Tich
Mang

7/4

thu

thu

thu

thu

1/3 7/4 9/7 5/6 4/7

7/4

Chuong 8 KIEU DU LIEU CAU TRUC

8.2 BAI TAP

Bai tap cg ban

Bai 1: Viét chuong trinh sit dung con tré cau tric dé hién thi gio, phut, gidy ra

man hinh, va tinh khoang cach giita 2 mbc thoi gian.

Bai 2: Viét chuong trinh st dung con trd cau tric thé hién ngay, thing, nam ra

man hinh, va tinh khoang cach gitta 2 ngay.

Bai 3: Viét chuong trinh khai bdo kiéu dit liéu thé hién mot sé phite. St dung kiéu

nay dé viét ham tinh t6 ng, hiéu, tich cta hai sb phiec.

Bai 4: Viét chuong trinh khai bao kiéu dit liéu dé biéu dién mot phan s6. Hay viét
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ham thuc hién nhting cong viéc sau:
a) Tinh tong, hiéu, tich, thuong hai phan sé.
b) Rit gon phan s6.
¢) Qui dong hai phan sb.
d) So sanh hai phan s6.

Bai 5: Viét chuong trinh khai bao kicu dit liéu dé biéu dién mot hon s6. Hay viét

ham thuc hién nhiing cong viéc sau:
a) Doi hon s6 sang phan sb
b) Tinh tong, tich hai hon sb

Bai 6: Viét chuong trinh khai bdo kiéu dit liéu dé biéu dién mot diém trong hé toa
do Oxy. Hay viét ham thuc hién cdc cong viée sau:

a) Tim nhitng diém d6i xting ciia né qua tung do, hoanh do, toa do tam.
b) Hay tinh tong, hiéu, tich ciia hai diém trong mat phing toa db Oxy.
c¢) Tinh khoéng cach giita hai diém.

Bai 7: Cho mot hinh tru 6 cdc théng tin sau: BanKinh (ban kinh hinh tru kiéu s6
thue), ChieuCao (chiéu cao hinh tru kiéu s6 thue). Hay thuc hién cdc cong
viéc sau.

a) Nhéap du liéu cho hinh tru trén.

b) Tinh dién tich xung quanh, dién tich toan phan, thé tich hinh tru.

Bai tap luyén tap va nang cao

Bai 1: Viét chuong trinh tao mot mang céc sd phitc. Hay viét ham tinh tong, tich
céc s6 phiic ¢ trong mang.
Bai 2: Viét chuong trinh tao mdt mang cidc phan sb. Hay viét ham thuc hién céc
cOng viec sau:
a) Tinh tong tat ci céc phan s6 (két qua dudi dang phan s t6i gian)
b) Tim phén s6 16n nhat, phan sé nhé nhat.
c¢) Sap x¢ép mang ting dan.
Bai 3: Viét chuong trinh khai bdo kiéu dit lieu STACK (co ché LIFO). Viét ham
lam nhiing cong viéc sau:
a) Kiém tra STACK rdng
b) Kiém tra STACK day
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Thém phan t& vao STACK
Lay phan ti& ra khoi STACK

Bai 4: T6 chtic dit litu dé quan 1f sinh vién bang cAu tric mau tin trong mdt mang

N phan tit, méi phan t& ¢6 cau trtc nhu sau:

Ma sinh vién.

Tén.

Nam sinh.

Diém toén, 1y, hod, diém trung binh.

chuong trinh thuc hién nhitng cong viéc sau:

Nhap danh sach cac sinh vién cho mét 16p hoc.

Xuat danh sich sinh vién ra man hinh.

Tim sinh vién ¢6 diém trung binh cao nhét.

Sap xép danh sach 16p theo thit tu ting dan cta diém trung binh.

Sép xép danh sach 16p theo thit tu gidm dan ctia diém toan.

Tim kiém va in ra céc sinh vién ¢6 diém trung binh 16n hon 5 va khong
c¢6 mon nao dudi 3.

Tim sinh vién ¢6 tudi 16n nhat.

Nhép vao tén ctia mdt sinh vién. Tim va in ra cidc thong tin lién quan

den sinh vién d6 (néu co).

Bai 5: T6 chitc dit litu quan 1i danh muc cdc bo phim VIDEO, céc théng tin lién

quan dén bo phim nay nhu sau:

CuuDuongThanCong.com

Tén phim (tua phim).

Thé loai (3 loai: hinh sy, tinh cadm, hai).

Tén dao dién.

Tén dién vién nam chinh.

Tén dién vién nt chinh.

Nam san xuét.

Hang san xuat

chuong trinh thuc hién nhiing cong viéc sau:

Nhéap vao bd phim méi ciing v6i cdc thong tin lien quan dén bd phim
nay.

Nhap mot thé loai: In ra danh sich céc bd phim thudc thé loai nay.
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¢) Nhap mot tén nam dién vién. In ra cdc bo phim c¢6 dién vién nay dong.

d) Nhép tén dao dién. In ra danh sdch cdc bd phim do dao dién nay dan
dung.

Bai 6: Mot thu vién can quan 1y thong tin vé cac dau sach. Mdi dau sach bao gom
cdc thong tin sau: MaSSach (ma sb sach), TenSach (tén sach), TacGia (tac
gid), SL (s6 lugng cdc cudn sach ctia dau sdch). Viét chuong trinh thuc hién
cac chiic nang sau:

a) Nhap vao mot danh sdch cac dau sach (tdi da 1a 100 dau sich)

b) Nhap vao tén clia quyén sdch. In ra thong tin day di vé céc sach co
tén d6, néu khong c6 thi tén ctia quyén sach dé thi bao 1a: Khéng Tim
Thay.

c¢) Tinh téng s6 sach c6 trong thu vien.

Bai 7: Viét chuong trinh tao mot mang danh sich cdc mdy tinh ctia mot ctta hang,
thong tin clia mot may tinh bao gom:

o Loai may
« Noi san xuat
o Thoi gian bdo hanh

a) Viét ham nhép mot day cdc loai mdy tinh c6 thong tin nhu trén.

b) Hay viét ham thong ké xem cé bao nhiéu may c6 thoi gian bao hanh 1a
1 nam.

c¢) In ra danh sach cdc may tinh c6 xuat xit tit My.

Bai 8: Dé 1ap rdap mot may vi tinh hoan chinh can phai c¢6 tbi thiéu 10 linh kién
loai A va c¢6 thé 1ap bo sung thém vao khodng t6i da 8 linh kién loai B. Tai
mot cita hang vi tinh can quan 1y ban hang cac loai linh kién t ai ctta hang.
Thong tin vé mot loai linh kién gom cé: Tén linh kién, quy cdch, loai, don
gia loai 1 (chat lugng tot - s6 nguyén), don gid loai 2 (chat lugng thuong -
s6 nguyén). Viét chuong trinh thic hién nhitng cong viéc sau:

a) Nhap vao thong tin vé cdc linh kién c6 & cita hang.

b) Xuat danh sich céc linh kién da nhap theo thit tu ting dan ciia loai
linh kién va tén linh kién.

c¢) Cho biét da c6 du 10 linh kién loai A can thiét 1ap rdp may hay chua?

Bai 9: Mot ctta hang can quan 1y cdc mat hang, thong tin mot méit hang bao gom:
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Bai 10: Viét

o

o

Chuong 8 KIEU DU LIEU CAU TRUC

Ma hang.

Tén mat hang.

S6 lugng.

Don gia.

S6 luong ton.

Thai gian bédo hanh (tinh theo don vi théng).

Hay nhap vao mét danh sach cac mat hang.

Tim mét hang c6 s6 luong ton nhiéu nhat.

Tim mat hang cé s6 luong ton it nhat.

Tim méat hang cé gia tién cao nhat.

In ra nhitng mat hang c6 thdi gian bao hanh 16n hon 12 thang.
Sép xép céc mat hang theo thit tu ting dan cia sé lugng ton.

chuong trinh quan 1y ho so nhan vién trong mét cong ty, chuong trinh

thuc hién nhitng cong viéc sau:

Ho va tén.
Phai.
Ngay sinh.
Dia chi.
Luong co ban.
Béo hiém xa hoi.
Thudng.
Phat.
Luong thue linh = Luong c6 ban + Thudng - Bao hiém xa hoi - Phat.
Nhép vao ho so clia cac nhan vién trong cong ty.
Xuat danh sich cdc nhan vién theo luong thuc linh gidm dan bang 2
cach sau:
i. Cap phét ving nhé tinh.
ii. Cap phét ving nhé dong.

Bai 11: (*) Viét chuong trinh quan 1y 16p hoc ctia mot trusng. Céc thong tin clia

mot 16p hoc nhu sau:

CuuDuongThanCong.com

Tén 16p.

ST so.
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e Danh sich cac sinh vién trong 16p.

a) Nhap vao danh sach cdc 16p v6i thong tin yéu cau nhu trén.

o

) In danh séch céc 16p c6 trén 5 sinh vién c6 diém trung binh loai giéi.

¢) Tim 16p c6 nhiéu sinh vién nhat.

oL

) Tim 16p c6 it sinh vién nhat.
e) Tim sinh vién c¢6 diém trung binh cao nhéat.
f) Tim 16p c6 s6 lugng sinh vién dat diém trung binh loai giéi nhidu nhat.
Bai 12: Viét chuong trinh quan 1y vé tau, thong tin mot vé tau nhu sau:
« Ngay gio khéi hanh, ngay gio dén.
o Ga di, ga dén.
« Loai tau, loai chd ngdi (ngdi, nam, cting, mém).
¢ S6 toa, s6 ghé.
) Viét ham nhap vao danh sach cdc vé tau.
b) In danh sich cic vé tau cé ga dén la Hué.
) In danh sdch cac vé tau c6 ga dén la Ha Noi va di ngay 8/6/2005.
d) Dém xem cé bao nhiéu khach di tau loai chd ngdi la nam ciing.
Bai 13: Viét chuong trinh tinh tién dién hang thang ctia cdc ho gia dinh, théng tin
cac khach hang nhu sau:
o Ky thu, tit ngay... dén ngay...
o Tén khéch hang, ma khach hang.
o Dia chi.
« Dién nang tiéu thu (Kwh).
a) Nhap vao danh séch cic khach hang.
b) Xuat danh sdch hod don theo thtt tu tang dan ctia dién nang tiéu thu.
c¢) Tinh tién dién ctia cdc khach hang theo quy dinh sau.
i. 100 kw dau tién 1a 550 d / kw - 50 kw tiép theo 1a 900 d / kw
ii. 50 kw tiép theo 1a 1210 d / kw
iii. Thué 10% trén tong sb tién phai tra

d) Tinh tong s6 ticn thu duge ciia cic khach hang.
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8.3 TOM TAT

Kiéu dit litu ¢6 ciu tric cho phép ta dinh nghia nhimg kiéu dit liéu bat ky trén
co s6 14 nhitng kiéu dit liéu co ban ¢6 san trong ngén ngit lap trinh. Khi xay dung
xong kiéu dit litu méi ta phai dinh nghia nhing thao téc cho kiéu dit liéu dé.
Nhitng kiéu dit liéu tu dinh nghia nay thong thudng cé ra t nhiéu thanh phan, mdi
thanh phan ciing c6 thé 1a moét kiéu dit liéu tu dinh nghia, vin dé 1 ta chon kiéu
dit liéu co ban nao dé xay dung nén ching sao cho phit hop vé mat kiéu dit liéu
va phit hgp vé kich thuée luu trit (vita dit). Cach st dung nhimg kiéu dit liéu tu
dinh nghia ciing giéng nhu cac kiéu dit liéu co ban. Mudn sit dung phai khai béo
bién, khi truy cdp céc thanh phan phai truy cdp theo quy uéc. Néu thanh phan
cau tric c6 kicu dit liéu 14 sd thuc thi khi sit dung ham scanf() phai thong qua
bién trung gian roi gan lai cho thanh phan ciu tric d6. Ddi véi méang cac kiéu
dit liéu cé cau tric ta nén xit Iy cho titng thanh phan cau tric roi méi xit Iy cho

mang cau truc bang cach dung vong lap.
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KIEU DU LIEU TAP TIN

Chuong nay sé€ trinh bay cdu tric tdp tin, cai dat cdc thao tdc, mot s6 ham thu

vién vd ting dung trong viéc to chic di liéu trén tip tin.

9.1 LY THUYET

9.1.1 Khai niém

Trong cac chuong trinh trude thi cic dit liéu dua vao chuong trinh chi duge ton
tai trong RAM, khi thoat chuong trinh thi tit cd dit liéu déu bi mat. Dé khic
phuc tinh trang nay C/C++ cung cap cho ta cic ham thu vién dé luu trit va truy
xuat tap tin, dé 1a kiéu FILE. Va & day ta chi dé cAp dén 2 loai tap tin:

o Tap tin van ban: la tap tin luu trit dudi dang ky tu.

o Tap tin nhi phan: la tap tin dung luvu trit duéi dang nhi phan.

9.1.2 Thao tac vGi tap tin

Qua trinh thao tac trén tap tin thong qua 4 budc:
o Khai bao con tro cho tap tin.
o M6 tap tin.
o X1 ly tap tin.
o Dong tap tin.

Khai bao
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Su dung

‘FILE *<tén bidn>;
g J

Vidu 9.1

Khai b&o bién con tré file £

‘FILE *f ;
N\ J

M@ tap tin

S& dung

‘fopen(<du6ng d&n tén tap tin>, <kiéu truy nhap>);

Céc kiéu truy nhap tap tin thong dung:
o +t la kiéu truy nhap tap tin ddi véi dang tap tin van ban.

b 1a kiéu truy nhap tap tin ddi véi dang tap tin nhi phan.

r md ra dé doc (ready only).

w mé ra dé ghi (create / write).

« amd ra dé thém vao (append).

r+ md ra dé doc va ghi (modify).

Vi du 9.2

M tép tin van ban tén DATA. TXT dé doc

// Khai bao bién con trd f

FILE *f;

// M& t&p tin van bdn va f quadn 1y tdp tin nay
f = fopen("C:\\DATA.TXT", "rt");

Doc tap tin nhi phan

‘fread(&ptr, size, len, FILE x*);

Ghi tap tin nhi phan

‘fwrite(&prt, size, len, FILE *);
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Doéng tap tin

Sau khi khong con lam viéc véi tap tin, dé ddm bao an toan cho dit liéu thi nhat
thiét ta phai dong tap tin lai.
e DPéng mot tap tin
‘fclose(<bién con trd tép tin>);
« DPoéng tat ca tap tin

‘fcloseall();

Vidu 9.3

Dong tap tin £ va tap tin g

fclose(f);
fclose(g);

Xoa tap tin

remove (<dudng din + tén tdp tin>);

Do6i tén tap tin

rename (<tén tdp tin cli>, <tén tdp tin mdi>);

Di chuyén con tré tap tin:

fseek (FILE *, <d6 d&i>, <mbc>);

Z

moc:
o SEEK_SET doi dén dau tap tin (gia tri 0).
e SEEK_CUR doi vi tri hién hanh (gia tri 1).

o SEEK_END doi dén cudi tap tin (gid tri 2).

Vidu 9.4

Di chuyén vi trf con trd vé sau 5 bytes, sau d6 di chuyén vé trude 4 bytes

fseek(f, +5, SEEK_CUR);
fseek(f, -4, SEEK_CUR);
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Cho biét vi tri con tré file

‘ftell(FILE OF

9.1.3 Cac vi du minh hoa

-

Vidu 9.5
Kiém tra tap tin mot tap tin ¢6 thé mé duoc khong?
void KiemTra(char *tenfile)
{
FILE *f = fopen(tenfile, "rt");
if (f == NULL)
{
printf ("Khong mo duoc tap tin %s", tenfile);
return;
}
printf("Tap tin %s da duoc mo", tenfile);
fclose(f);
}
N J

Tap tin van ban

Vidu 9.6

Viét chuong trinh phét sinh ngdu nhién ma tran @ kich thuéc 5 x 6, lutu ma
tran nay vao file data.txt. Poc lai file data.txt dwa dit liéu vao ma tran b va
xuat ra man hinh xem két qua luu ding khong? Cau tric cta file data.txt
nhu sau:
« Dong dau Iwu 2 s6 nguyén: m,n thé hién s6 dong va sd cdt clia ma tran.
« m dong tiép theo, mdi dong gom n phan ti 1a gia tri cic phan tit trén
mot dong ctia ma tran.
#include<stdio.h>
#include<conio.h>

#include<stdlib.h>
#define MAX 100

void LuuFile(char *tenfile, int a[MAX][MAX], int m, int n)
{
FILE *f;
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f=fopen(tenfile, "wt");

if (£==NULL)

{
printf ("\nKhong tao duoc file.");
getch();
exit(0);

}
fprintf(f, "%d %d\n", m, n);

for(int i=0; i<m; i++)

{
for(int j=0; j<mn; j++)
fprintf (£, "%d\t", alil[j1);
fprintf(f, "\n"); }
fclose(f);

{
FILE *f;
f=fopen(tenfile, "rt");
if (£==NULL)
{
printf ("\nKhong doc duoc file.");
getch();
exit(0);
}
fscanf (f, "%d%d", &m, &n);
for(int i=0; i<m; i++)
{
for(int j=0; j<m; j++)
fscanf (£, "%d", &alil[j1);
}
fclose(f);
}

void main()
{
int i, j;
int a[MAX] [MAX], m=5, n=6;
int b[MAX] [MAX], x, y;
randomize();
for(i=0; i<m; i++)
for(j=0; j<m; j++)
ali] [jl=random(1000);
LuuFile("data.txt", a, m, n);
DocFile("data.txt", b, x, y);
for(i=0; i<x; i++)

{

CuuDuongThanCong.com 104

void DocFile(char *tenfile, int a[MAX][MAX], int &m, int &n)

Chuong 9 KIEU DU LIEU TAP TIN

https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Chuong 9 KIEU DU LIEU TAP TIN

for(j=0; j<y; j++)
printf("%d\t", b[i][j1);
printf("\n");

Vi du 9.7

Viét chuong trinh tao tap tin vin ban OUT.TXT gom n sb nguyén, cic so clia
ddy dugc tao ngau nhién cé gia tri tuyét déi khong vugt qua M (n, M doc ti
tap tin IN.TXT). Két qua chuong trinh 1a 1 t4p tin van ban c6 dong thit nhat

ghi s6 n; n dong tiép theo ghi cic s6 tao duge, mdi sd trén mot dong.

void NhapFile(char *tenfile, int &n, int &M)

{
FILE *fi;
fi = fopen(tenfile, "rt");
fscanf (fi, "%d%d", &n, &M);
fclose(fi);

}

void XuatFile(char *tenfile, int n, int M)

{
FILE *fo;
fo = fopen(tenfile, "wt");
fprintf(fo, " %d\n", n);
randomize ();
for(; n > 0; n --)
fprintf(fo, "%d\n", random((2 * M + 1) - M));
fclose(fo);
}

void main()

{
int n, M;
Nhap("IN.TXT", n, M);
Xuat ("OUT.TXT", n, M);
}
N J

Tap tin nhi phan

( Vi du 9.8 1
| |
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{

{

&

Viét ham doc/ghi mot danh sach sinh vién ctia mot 16p vao tap tin

void Doc(char *tenfile, SINHVIEN ds[], int &siso)

void Ghi(char *tenfile, SINHVIEN ds[], int siso)

Chuong 9 KIEU DU LIEU TAP TIN

FILE *fi;

fi = fopen("SV.DAT", " rb");

fseek(fi, 0, SEEK_END);

siso = (ftell(fi) + 1) / sizeof (SINHVIEN);
fseek(fi, 0, SEEK_SET);

fread(ds, sizeof (SINHVIEN), siso, fi);
fclose(fi);

FILE *fo;

fo = fopen(tenfile, " wb");

fwrite(ds, sizeof (SINHVIEN), siso, fo);
fclose(fo);

9.2 BAI TAP

Bai tap cg ban

Bai 1:
Bai 2:

Bai 3:

Bai 4:

Bai 5:

Bai 6:

Viét chuong trinh tao tap tin van ban chita 1 day s6 nguyén bat ky.

Viét chuong trinh tao tdp tin nhi phan chtta 10000 s6 nguyén bat ky ghi
vao file SONGUYEN.INP. Mo6i dong 10 s6, sau d6 viét chuong trinh doc
file SONGUYEN.INP, sip xép theo thit tu ting dan va luu két qui vao file
SONGUYEN.OUT.

Viét chuong trinh tao mot file chita 10000 s6 nguyén ngau nhién doi mot
khac nhau trong pham vi tit 1 dén 32767 va dat tén 1a "SONGUYEN.INP”,
Viét chuong trinh tao mot file chtta cdc s6 nguyén c6 tén SONGUYEN.INP.
Sau dé doc file SONGUYEN.INP va ghi cac s6 chan vao file SOCHAN.OUT
va nhiitng s6 1é vao file SOLE.OUT.

Viét chuong trinh ghi vao tap tin SOCHAN.DAT céc s6 nguyén chan tit 0
dén 100.

Viét chuong trinh doc tap tin SOCHAN.DAT va xuat ra man hinh, mdi dong
30 s0.
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Bai 7: Viét chuong trinh gid l1ap lénh COPY CON dé tao tap tin v an ban. Khi két
thic tap tin nhan phim F6 dé luu

Bai 8: Viét chuong trinh gia lap 1énh TYPE dé in noi dung ciia tap tin vin ban ra
man hinh.

Bai 9: Viét chuong trinh kiém tra mot tdp tin nao dé ¢é trong mot thu muc duge
chi dinh hay khong?

Bai 10: Viét chuong trinh gia 1ap lénh DEL dé xoé tap tin. Yéu cau nhap dudong
dan va tén tap tin, kiém tra su ton tai ctia tdp tin, néu c¢é thi xod tap tin
dugc chi dinh.

Bai 11: Viét chuong trinh gia lap 1énh RENAME dé do6i tén mot tap tin.

Bai 12: Viét chuong trinh tao file viin ban cé tén 1la "MATRIX.INP” ¢6 cau tric nhu
sau:

a) Dong dau ghi hai s6 m, n.
b) Trong m dong tiép theo moi dong ghi n s6 va cdc sd cdc nhau mot
khoang céch.
Hay kiém tra xem trong file dé c6 bao nhiéu s6 nguyén to. Két qua can ghi
vao file "MATRIX.OUT” ¢6 noi dung 1a mot sé6 nguyén dé la sb luong céc
s6 nguyén to trong file "MATRIX.INP”,
Bai 13: Cho s nguyén n, hay in tam gidc PASCAL gom n dong
o Dit liéu vao: tap tin van ban PAS.INP gom 1 dong chita gia tri n.
o Két qua: dua ra tap tin van ban PAS.OUT thé hién mot tam gidc
PASCAL n dong.
Bai 14: Cho mang cac sb nguyén, hiy sip xép mang theo tht tu ting dan.
Dit lidu vao: tap tin vin ban ARRAY.INP gom 2 dong
a) Dong 1 chita s6 nguyén n (n < 100).
b) Dong 2 chita n s6 nguyén.
Két qua: Pua ra tap tin vin ban ARRAY.OUT gom hai dong
a) Dong 1 chita n phan tit clia mang céc s6 nguyén.
b) Dong 2 chtta n s6 nguyén dudc xép tang dan.
Bai 15: Cho mang cac sd nguyén, tim phan ti 16n nhat clia mang.
Dit lidu vao: tap tin vin ban ARRAY.INP gom hai dong:

a) Dong 1 chita s6 nguyén n (n < 100).
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b) Dong 2 chita n s6 nguyén.
Két qua: Dua ra tap tin vin ban ARRAY.OUT gom 1 dong ghi 2 gid tri .y

trong d6 z 1a gia tri 16n nhat, y 1a vi tri cia 2 trong mang.

Bai tap luyén tap va nang cao

Bai 1: Cho méng cac sb nguyén, tinh téng cdc phan t& ciia mang.
Dit liéu vao: tap tin van ban ARRAY.INP gom hai dong
a) Dong 1 chita sé nguyén n (n < 10)
b) Dong 2 chita n s6 nguyén
Két qua: Pua ra tip tin vin bain ARRAY.OUT gom mét dong ghi tong céc
phan ti trong mang.
Bai 2: Cho méng céc s6 nguyén, hay liét ké cdc phan tit 1a sd nguyén t6
Dit litu vao: tap tin van ban NT.INP gom hai dong
a) Dong 1 chita s6 nguyén n (n < 100)
b) Dong 2 chtta n s6 nguyén
Két qua: dua ra tap tin viin ban NT.OUT gom hai dong:
a) Dong 1 chita s6 lugng cdc phan tit nguyén t6 trong mang.
b) Dong 2 liét ké cc s6 nguyén t6 doé.
Bai 3: (*) Tao file viin ban c6 tén 1a "INPUT.TXT” ¢6 cau tric nhu sau:

« Dong dau tién ghi N (N 1a s6 nguyén duong nhap tit ban phim).

« Trong céc dong tiép theo ghi N sé nguyén ngau nhién trong pham vi
tit 0 dén 100, mdi dong 10 s6 (cac sb cdch nhau it nhat mot khodng
trang).

Hay doc dit liéu ctia file "INPUT.TXT” va luu vao mang mot chieu A. Thuec
hién cac cong viéc sau:

a) Tim gia tri 16n nhat clia mang A.

b) Dém s6 lugng s6 chan, s6 lugng s6 1é clia mang A.
c¢) Hay sap xép cdc phan tit theo thit tiu tang da n.
Hay ghi cac két qua vao file van ban cé tén OUTPUT. TXT
Bai 4: (*) Viét chuong trinh nhap va luu ho so ctia sinh vién vao mot file c6 tén 1a
"DSSV.TXT”. Sau dé doc file "DSSV.TXT” va cat vao méng, hay sap xép

cac ho so sinh vién theo thit tu gidm dan theo diém trung binh mén hoc rdi
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in ra man hinh ho so céc sinh vién theo thtt tu dé ra man hinh c¢é thong tin
nhu sau:

a) Ma sb sinh vién.

b

Ho va tén sinh vién.

d) Piém thi hét mon.

)
c¢) Diém trung binh kié¢m tra.
)

e) Diém trung binh mén hoc tinh bang (Diém trung binh kiém tra 4 diém

thi hét mén)/2.

Bai 5: (*) Tao mot file text c6 tén 1a "INPUT.TXT” c¢6 cAu tric nhu sau:

« Dong dau tién ghi hai s6 M va N (M, N 1a hai s6 nguyén duong nhap
tu ban phim).
o Trong M dong tiép theo mdi dong ghi N s6 nguyén ngau nhién trong
pham vi tit 0 dén 100 (cac s6 niy cdch nhau it nhat mot khoang trang).
Hay doc dit liéu tit file trén va luu vao mang hai chiéu. Roi thuc hién cac
cong viec sau:

a) Tim gid tri 16n nhat cia ma tran.

b) Dém s6 lugng s chan, 1€, nguyén t6 c6 trong ma tran.

c¢) Hay tinh tong céc phan tit trén mdi dong clia ma tran.

Hay ghi két qua nay vao file van ban c¢é tén 1a "OUTPUT.TXT”

Bai 6: (**) Xét day s6 {ay,as,...,an} . Mot doan con ctia day 1a day cdc phan ti
lién tiép nhau dugce xac dinh béi chi s6 ciia s6 bat dau (L) va chi s6 ciia s6
cubi ciing (R). Tong cac sb trén doan duge goi 1a tong doan. Yéu cau: Cho
day {ay,as,...,ayx} , hdly tim doan con c6 tong doan 16n nhat (7).

Dit liéu duge cho trong tap tin van ban SUMMAX.INP

a) Dong thtt nhat chit s6 nguyén N (0 < N < 30000)

b) N dong tiép theo, méi dong chita mot s6 14 cdc s6 clia day da cho theo
ding thit tu. Gid tri tuyét doi clia moi s6 khong vudt qua 30000 Két
qua tim dugc ghi vao tap tin van ban SUMMAX.OUT

Bai 7: (*) Cho day {ai1,as,...,ay} , hdy tim doan con tiang dan c6 tong 16n nhat.
Dt lieu: duge cho trong tap tin AMAX.INP

a) Dong 1 chita sé nguyén N (0 < N < 30000).

b) N dong tiép theo, mdi dong chita mot s6 1a cac s6 ctia ddy day cho theo
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ding thit tu. Gia tri tuyét déi ctia mdi sé6 khong vude qua 30000.
Két qua tim dude ghi vap tin vin bdn AMAX.OUT gom hai dong:

a) Dong 1 ghi tong ctia day con.

b) Dong 2 ghi mang con ting dan c6 tong 16n nhat.

Bai 8: Viét chuong trinh nhap 1y lich mot nhan vién vao danh sich cdc nhan vién.
Khi khong nhap nita bam phim ESC va ghi vao tidp tin NHANVIEN.DAT
sau do:

a) Doc tur tap tin NHANVIEN.DAT vira tao va in danh sach cdc nhéan vién
lén man hinh.

b) Tim va in I lich mdt nhan vién bang cic nhap va ho tén hodc ma sb
nhan vién.

Bai 9: (**) D¢ lap rap mo6t méy vi tinh hoan chinh can phai c6 t6i thi¢u 10 linh
kién loai A va ¢ thé 1ip bd sung thém vao khoa ng t6i da 8 linh kién loai
B. Tai mét ctra hang vi tinh can quan 1y ban hang céc loai linh kién tai ciia
hang. Thong tin vé mot loai linh kién gom cé: Tén linh kién, quy cach, loai,
don gid loai 1 (chat lugng tot - s6 nguyén), don gid loai 2 (chat lugng thuong
- 56 nguyén). Viét chuong trinh thuc hién nhitng cong viéc sau:

a) Nhap vao thong tin clia cc loai linh kién c¢6 & cita hang. Xuat danh
sdch cac linh kién da nhap theo thtt tu tang dan ctia loai linh kién va
tén linh kién. Cho biét da cé du 10 linh kién loai A can thiét dé 18p rap
may tinh hay chua?

b) Véi gia dinh 14 cita hang da c6 da 10 linh kién loai A d¢ lap rap may.
Nhép vao mét s6 tien dé 1ip rap mot may tinh. C6 thé 1ap dude mot
may tinh hoan chinh v6i cac linh kién toan bd theo don gia loai 1 hay
don gid loai 2 hay khong? Néu sb tién trong khodng gitta thi hay tim
mdt phuong 4n gom nhing linh kién theo don gid 1 va linh kién theo
don gia 2 dé 18p?

c) Tat ca dit lidu phai luu & tap tin.
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9.3 TOM TAT

Muc dich ciia kiéu dit liéu tap tin cho phép ching ta luwu lai nhitng thong tin can
thiét tuong doi 16n: nhitng dit lieu dau vao, nhitng két qua ctia chuong trinh hoac
nhiing dit liéu diing dé kiém tra chuong trinh. Khi thao tac trén tap tin phai thong
qua 4 buéc: Khai bdo con tréd tré dén tap tin, M4 tap tin, Xt 1y trén tap tin va
cudi cting 14 Déng tap tin. Luu ¥ khi mé tap tin dé ghi thi phai can than véi thao
tac tao méi hay chinh sita noi dung tap tin, di chuyén con tré hop 1y dé tranh mat
thong tin. St dung ham thao tac trén tap tin phai dung dung loai ham cho tap

tin kiéu nhi phan hay kiéu viin ban.
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10

KIEU DU LIEU CON TRO

Chuong nay cung cap mot kieu d liéu mdi dung dé qudn Iy dia chi cia cdc bién.

10.1 LY THUYET
Khai niém
« B6 nhé may tinh bao gom cac 6 nhé, mdi 6 nhé cb kich thude 1 byte
« M&3i 6 nhé c6 dia chi duy nhat 1a mot sé nguyén khong am
« MB&i bién sé duge gan v6i mot sé 6 nhé lién tuc
« Dia chi ciia bién 14 dia chi ctia 6 nhé dau tién

o Dia chi NULL la dia chi 0

Pinh nghia 10.1. Bién luu dia chi 1a bién con tré

Khai bao con tro

p
Cua phap

| <kidu dit 1iéu> *<tén bién con trd>
. J

Vi du 10.1

Khai béo bién con tré va gan dia chi

char *pil;
int  *p2;
float *p3;
pl = 0x0010;
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0x0030;
NULL;

p2
p3

Toan tir lay dia chi

Cua phap

‘&<tén bién>
NS J

Vi du 10.2

Lay dia chi cia mot bien va luu lai dia chi nay vao bien con tro

char c;
int n;
char *pi;
int *p2;
pl = &c;
p2 = &n;
N J

Toan tir truy xuat dén 6 nhd con tré quan ly

Cu phap

‘*<tén bién con trd>

o /

Vidu 10.3

Truy xuat dén bién do bién con tré quan ly

int n;
int *p;
p = &n;
*p=5;

Thao tac v6i bién con tro

int a;

int *pa;

a = b5;

pa = &a;
printf("%d\n", a);
printf ("%d\n", pa);
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printf ("%d\n", *pa);
printf ("%d\n", &pa);

Con tré nhiéu cap
Bién con tré ciing c6 dia chi

Pinh nghia 10.2.
« Bién con tré cap 1 1a con tré quan 1y dia chi ctia bién théng thudng

« Bién con tré cap k quan 1y dia chi ctia con tré cap k — 1

S dung

Con tré cap 1 p

‘int *p;

Con trd cap 2 q

‘int **q;

Con tré cap 3 r

‘int *kXT;

o /

Vi du 10.4

Thao tac véi bien con trd nhieu cap

int a;

int *p;
int **q;
a = 12;
p = &a;

q = &p;

Con tré va tham sd

Vi du 10.5

Ham hoanvi st dung hai tham s6 x,y 1 con trod

void hoanvi(int #*x, int *y)
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{
int t = *x;
XX = *y,
*y =t;

¥

void main()

{

int a=4, b=7;

hoanvi(&a, &b);

printf("a = %d, b = %d", a, b);
}

Dién gidi. hai bién a,b sé hoan d6i gid tri sau khi ham hoanvi thuc hién
- J

Toan tir cong sé nguyén

p
Cu phap

‘<con trd> + <sb nguyén>

Pugc hiéu 13 thuc hién phép tinh s6 hoc <dia chi>+<sé nguyén>*<kich thudc

kidu dit lisu> va két qui trd ve cling 1a <kidu dit lisu>

I\ Y,
-

St dung

int a[100];

int *p,*q;

p=a;

q = &a[100];

P = p*2;

q = q+5;

p s chita dia chi clia phan tit a[2], q sé chita dia chi ctia phan tit a[105]
N\ J

Toan tir trir s6 nguyén

Cua phap

‘<con tré> - <sb nguyén>

DPugc hiéu 1a thuc hién phép tinh sd hoc <dia chi> - <sé nguyén>*<kich thudc

kidu dit 1iéu> va ket qua tra ve cung la <kidu dit lieu>
N\ J
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Su dung

int a[100];
int *p,*q;

p = &al[50];
q = &a[100];
P =p2

q = q76;

p sé chita dia chi clia phan tit a[48], q s& chtta dia chi clia phan tit a[94]
- J

Toan t& trir con tré

p
Cua phap

‘<con trd 1> - <con trd 2>

<con trd 1> va <con tré 2> phai cung kiéu gia tri tra ve la mdt so nguyén cho

biét sut chénh léch dia chi gitta hai con tré
- J

St dung

int a[100];
int *p,*q;
p = &al[50];
q = &a[100];
d=4q-p;

Gia tri ciia d = 50%4 = 200
- J

Con tré va mang 1 chiéu tinh

Tén ctia mang chinh la dia chi ctia phan tit dau tién, cac phan tit con lai cia mang

dugce sap lién tuc va ting dan

[ sw dung

Khai bdo bién mang a

‘int a[100];

Khai b4o bién con trd p,q
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‘int *p, *q;

Gan dia chi cho p,q

P =2a;
&al0];

Q
Il

p va q sé c¢6 cung gia tri dia chi
. /

Con tré va cau tric

Cua phap

Truy xuat thanh phan ctia bien cau tric qua bien con tro

(*#<bién con trd>).<tén thanh phin>
<bién con trd>-><tén thanh phan>

typedef struct {
int tu, mau;

} PhanSo;

PhanSo a;

PhanSo *p;

p = &a;

p—>tu = 3;

(*p) .mau = 4;

Con tré ham

Luu 9.
« Con tré ham dung dé quan 1y dia chi ctia ham

« C6 thé goi ham thuc thi théng qua con tré ham

Cu phap

Khai bdo con tré ham
‘<kiéu trd vé> (*<bién con trd ham>) (<danh sach tham s6>)

int (*pfl1) (int);
int (*pf2) (double, double);

pf1 quan ly dia chi cia ham c¢6 mot tham so int va kiéu tra ve int, pf2 quan

Iy dia chi ctia ham c6 hai tham s0 double va kiéu tra ve int
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Goi thuc thi con tré6 ham

‘<bién con trd ham>(<danh sach tham s6>)
N Y

-

Vi du 10.6

Cac thao tdc trén con trdé ham
int Cong(int a, int b)

{

return a+b;

void main()

{
int s;
int (*f) (int, int);
f = Cong;
s = £(5, 3);
}
L J

Cap phat bo nhé trong C

Cua phap

St dung cac ham trong thu vién malloc.h
« Xin cap phét ving nhé

‘<dia chi> malloc(<kich thudc ving nhd>)

<kich thudc ving nhé> dudc tinh theo don vi byte

int *p = (int *)malloc(8);
PhanSo *q = (PhanSo *)malloc(2*sizeof (PhanSo));

« Xin cap phéat ving nhé theo khoi
| <dia chi> calloc(<sé kh&i>, <kich thudc 1 khdi>)

int *p = (int *)calloc(2, sizeof(int));
PhanSo *q = (PhanSo *)calloc(2, sizeof(PhanSo));

Thu héi boé nhé da cip phat trong C

( Cua phap ‘

Ngon ngit C/C++ khong tur dong thu hoi viing nhé duge cap phat dong. Ngudi
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lap trinh phai lam cong viéc thu hoi bo nhé dong da cap phat.
St dung ham trong thu vién malloc
‘free(<bién con trd>)
float *p = (float *)calloc(2, sizeof(float));

free(p);
N J

Cap phat bd nhé trong C++

C++ bd sung thém cac toan tit quan 1y bd nhd

Cu phap

new <kidu dit liéu>

new <kiéu dit 1iéu>[<sd phin t&>]

Vi du 10.7

Bién q chita dia chi ctia mot viing nhé cho mot s6 nguyén int, bién q chita dia

chi ctia mot vimg nhé cho mét day 10 sb nguyén int

int *p = new int;

int *q = new int[10];

Thu hdi boé nhé da cap phat trong C++

Cu phap

delete <bién con trd>
delete []<bién con trd>

Vi du 10.8

Thu hoi viung nhé da cap phat dang dudce p,q quan 1y

int *p = new int;

int *q = new int[10];
delete p;

delete [] q;
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10.2 BAI TAP

10.3 TOM TAT
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11

KY THUAT DE QUI

Chuong nay gidi thiéu phuong phdp lap trinh theo ky thuat dé quy, phan loai, cach

hoat dong va cdach cai dat cac ham dé quy.

11.1 LY THUYET

Pinh nghia 11.1.
« Mot khéi niém 1a khai niém dé qui néu trong dinh nghia ctia né c¢é st dung
lai chinh né
o Mot ham 14 ham dé qui néu trong than ctia ham dé cé nhiing lénh goi lai

chinh né mét cach tudng minh hay tiém an.

Vi du. Nhiing hinh tu dong dang
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11.1.1 Cac loai dé qui

Dé qui tuyén tinh

St dung

Trong moi lan thuc hién, ham goi lai chinh né khong qud mot lan

<Kidu dit 1iéu ham> <Tén ham>(<danh sich tham s6>)
{
if (<diéu kién ding>)
{
}
else
{
<Tén ham>(<danh sach tham s6>);
}
}
N J
-
Vi du 11.1

Tinh tong S, =1 +2+...+n
Phén tich bai todn
« Phan dimg: Sy =0
« Phan dé qui: S, =S,_1 +nvéin>0

int TinhTong(int n)
{
if (n==0)
return O;
else

return (TinhTong(n-1) + n);

Vi du 11.2

Tinh P, = n!
Phéan tich bai toan
o Phan dimg: Py =1

o Phan dé qui: P, = P,_1.n véin >0
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int TinhGiaiThua(int n)
{
if (n==0)
return 1;
else
return (TinhGiaiThua(n-1) * n);
}
N J

Dé qui nhi phan

[ s dung

Trong moéi lan thuc hién, ham goi lai chinh né khong qud hai lan

<Kidu dit 1iéu ham> <Tén ham>(<danh sach tham s&>)
{
if(<didu kién dimg>)
{
b
else
{
<Tén ham>(<danh sach tham s6>);
<Tén ham>(<danh sach tham s6>);
}
}
- J
Vidu 11.3

Tinh s6 f, ctia day Fibonacci {1, 1, 2, 3, 5,...}
o Phan dimg: fo=1va f; = 1.
« Phan dé qui: f, = fr1 + frno v6in > 1

int Fibo(int n)
{
if(n==0 || n==1)
return 1;
else
return Fibo(n-1) + Fibo(n-2);
}
N J
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Vi du 11.4

Bai toan thap Ha Noi
e Phandimg: n=1thi A = C
« Phan dé qui:
— Buéc 1: Di chuyén n — 1 dia trén cling tit coc A sang coc B.
— Buée 2: A — C.

— Buéc 3: Di chuyén n — 1 dia trén cling tit coc B sang coc C.

void ThapHaNoi(int n, char A, char B, char C)
{
if (n==1)
printf("Di chuyen dia tren cung tu J%d den %d\n", A, C);
else
{
ThapHaNoi(n-1, A, C, B);
printf("Di chuyen dia tren cung tu %d den %d\n", A, C);
ThapHaNoi(n-1, B, A, C);
}
¥
\ J

Dé qui phi tuyén

S& dung
Trong moéi lan thuce hién ham, cé thé goi lai chinh né hon hai lan
<Kiéu dit 1iéu ham> <Tén ham>(<danh sich tham s6>)
{
if(<didu kiédn ding>)
{
}
else
for (int i = 1; i<=n; i++)
{
<Tén ham>(<danh sach tham s6>);
}
}
N\ J
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Vi du 11.5

Tinh s6 hang thit n ctia day z,, dugc dinh nghia nhu sau:

o = 1

Tn = n2zo+ (n— 1) 2 + ... + 122,
o Phan dimg: dua trén dinh nghia
« Phan dé qui: dua trén dinh nghia

int TinhXn(int n)
{
if (n==0) return 1;
int s = 0;
for (int i=1; i<=n; i++)
s =8+ 1ix* i * TinhXn(n-i);
return s;
}
N J

Dé qui hé tuong

S dung

Ham tht nhat va ham tht hai goi qua lai 1an nhau.

<Kidu dit 1iéu ham> <Tén ham 1>(<danh sach tham s&>);
<Kiéu dit 1i8u ham> <Tén ham 2>(<danh sach tham s6>);
<Kidu dit 1i&u ham> <Tén ham 1>(<danh sach tham s&>)
{

<Tén ham 2>(<danh sach tham s6>);
}
<Kidu dit 1iéu ham> <Tén ham 2>(<danh sach tham s&>)
{

<Tén ham 1>(<danh sach tham s6>);
}

N J

Vi du 11.6
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Tinh s6 hang thtt n cta hai day z,, va vy, dude dinh nghia nhu sau:

o = 1
yo=1
Tp = Tp-1+ Yn-1

Yn = 12T 1 + Y1

« Phan dimng: dua trén dinh nghia
o Phan dé qui: dua trén dinh nghia

int TinhXn(int n);
int TinhYn(int n);
int TinhXn(int n)
{
if (n==0) return 1;
return TinhXn(n-1) + TinhYn(n-1);

int TinhYn(int n)

if (n==0) return 1;
return n*n*TinhXn(n-1) + TinhYn(n-1);

. /

11.1.2 Cac vi du

Vidu 11.7

Viét ham tinh lity thita 2 bang ky thudt dé qui

float TinhLuyThua(float x, int n)
{
if (n==0) return 1;
else return x*TinhLuyThua(x,n-1);
}
N J
P
Vidu 11.8

Viét ham tinh tong céc phan tit c¢6 gid tri chan ctia mot day s6 ky thuat deé
qui.

int TongChan(int a[l], int n)

{
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if (n==0) return O;
int s = TongChan(a, n-1);
if(a[n-11%2==0) s+=al[n-1];
return s;
}
. J
Vidu 11.9
Cho day s6 nguyén a gom n phan ti c6 thit tu ting dan. Tim phan t& c6 gid
tri « ¢6 xuat hién trong mang khong bang ky thuat dé qui.
int TimNhiPhan(int a[], int 1, int r, int x)
{
int m = (1+r)/2;
if(1>r) return -1; // Khéng c6 phan tl x
if (a[m]==x)
return m; // Trd v& vi tri tim thiy
if (a[m]>x)
return TimNhiPhan(a, 1, m-1, x);
if (a[m]<x)
return TimNhiPhan(a, m+1, r, x);
}
N J

11.2 BAI TAP

Bai tap cg ban

Bai 1:
Bai 2:
Bai 3:

Bai 4:
Bai 5:
Bai 6:

Bai 7:
Bai 8:

Cai dit bang dé qui lai nhitng bai tdp & chuong mang mot chiéu.

Tim chit s6 c6 gia tri 16n nhat ctia s6 nguyén duong n.

Hay xdy dung mot day gom N s6 cé gia tri tit 1 dén K cho trudce, sao cho
khong c6 hai day con lién tiép dimg ké nhau. Vi du, N = 6 va K = 3 thi
két qua: 121312

Tim uéc s6 chung 16n nhat ctia hai sé nguyén duong a va b.

Tim chit s6 dau tién ctia s6 nguyén duong n.

Tim day nhi phan dai nhat sao cho trén day nay khéng cé hai bo k bat ky
tring nhau. Bo k 1a day con c6 k sb lién tiép nhau trén day tim dude. Vi
du, k = 3 thi két qua 1a 0001011100

Tinh P(n) =1.3.5...2n+ 1) v6in >0

Tinh P(n) =1+34+5+..+(2n+1) v6in >0

127
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Bai 9: Tinh P(n
Bai 10: Tinh P(n
(
(

1-243— ...+ (=1)""nvéin>0

1+12+123+...+1.23.nv6in>0
Bai 11: Tinh P(n
Bai 12: Tinh P(n

Bai 13: Tinh

1+1+2)+(14+24+3)+...+(1+2+3+...4+n) véin>0

~— S~— N~— ~—
I

12422432+ ... +n2v6in>0

1 1 1
Pn)=14-+—+..-
(n) —|—2+3+ -
véin >0
Bai 14: Tinh
1 1 1
P(n) = 1
=1+ s e s T T o3 in
voin >0

Bai 15: Tinh P(z,n) = 2" v6i n 1a s6 nguyén khong am

Bai tap luyén tap va nang cao

Bai 1: Cho s6 nguyén duong n. In ra biéu dién nhi phan ctia n.

Bai 2: (*) Tinh

S(n):\/n+\/n—1+\/n—2+...+ﬁ
véin >0
Bai 3: (*) Tinh

S(n)_\/1+\/2+\/3+...+ﬁ

viin >0
Bai 4: (*) Tinh

véin >0
Bai 5: (**) Cai dit bai todn ma di tuan.
Bai 6: (**) Cai dat bai todn tam hau.

Bai 7: (*) Cai dat ham tinh z.y v6i z,y 1a cdc s6 nguyén khong 4m ma chi duge
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dung cac tinh cong va shift left va shift right thong qua cong thitc sau

4
0 neux =20

rY=4q(z>1).(y<1) néu z 1 s6 chan

(x>1).(y<1)+y néuzlasdlé

\

Bai 8: Cai diat ham in ra tat ca cdc chinh hop chap k ctia n phan ti, véi k € [0, ..., n].
Bai 9: Cai dat ham in ra tat ca céc hodn vi ciia n phan ti.

Bai 10: Cai dit ham in ra tat ca cdc to hgp chap k ciia n phan tit, véi k € [0, ..., n).

11.3 TOM TAT

Dé qui cung cap cho ta co ché giai quyét céc bai toan phitc tap mot cich don gian
hon. Xay dung ham dé qui théng qua viéc xéc dinh diéu kién dimg va budc thuc
hién tiép theo. Chi nén cai dit bang phuong phap dé qui khi khong con cach giai
quyét bang cach lip thong thuong.
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12

LAP TRINH DON THE

12.1 LY THUYET
Khai niém

o Ldp trinh don thé 13 mot phuong phap thiét ké phan mém ma tép trung vao
viéc phan tach cac chttc nang ctia mét chuong trinh thanh thanh cac don
thé doc lap

o Chia mot chuong trinh 16n thanh céc tap tin nhé hon, moi tap tin chia cac
khai bdo nguyén mau ham, cai dat cdc ham va dit liéu thuc hién mot sb chiic
nang nhat dinh. Viéc phan chia nay gitip qué trinh 1ap trinh: Dé kiém soat
cac lénh va kiém 18i. Tranh dude gidi han kich thude tap tin qué 16n cia
ngoén ngt lap trinh.

« Léap trinh don thé lién quan chit ché dén 1ap trinh ciu tric va lap trinh
huéng doéi tuong, tat ca déu cé ciing mot muc tiéu tao thudn 1oi cho xay
dung cac chuong trinh phan mém 16n va hé thdng bang cach phan ra thanh

nhting manh nho

Phuong phap

130
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13

MOT SO DE THI MAU

PE sO 01

Thai gian: 120 phut
Bai 1: Viét chuong trinh tinh tong: S(n) = 1! 42!+ ... + n!
Bai 2: Viét chuong trinh thuc hién cdc yéu cau sau:
a) Nhap mang mot chiéu cdc sd nguyeén.
b) Dém s6 lugng gid tri chan Am trong mang.
¢) Tim s6 1é cudi cling trong mang.
Bai 3: Cho ma tran cdc s6 thue. Viét ham tim gié tri trong ma trin xa gid tri x
nhat.
float xanhat(float a[][100], int m, int n, float x);
Bai 4: Hay khai bdo kiéu dit liéu biéu dién khai niém diém trong mit phing Oxy
(DIEM).
a) Viét ham nhap toa do diém.
void nhap(DIEM &P);
a) Viét ham xuat toa do diém.
void xuat (DIEM P);
a) Viét ham tinh khodng céc giita 2 diém.

float khoangcach(DIEM P, DIEM Q);
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DE sO 02

Thai gian: 120 phuat
Bai 1: Viét chuong trinh tinh tong: S(n) = 2 + 22 + ... + 2"
Bai 2: Viét chuong trinh thuc hién céc yéu cau sau:
a) Nhap mang mot chieu cdc sé nguyén.
b) Dém s6 lugng gid tri 1é duong trong mang.
c¢) Tim s6 chan cudi ciing trong mang.
Bai 3: Cho ma tran céc s6 thuc. Viét ham tim gid tri trong ma trén gan gia tri «
nhat.
float gannhat(float al[][100], int m, int n, float x);
Bai 4: Hay khai bdo kiéu dit liéu biéu dién khéi niém phan s6 (PHANSO)
a) Viét ham nhap phan s6.
void nhap (PHANSO &x);
b) Viét ham xuat phan sb.
void xuat (PHANSO x);
c¢) Viét ham tinh tong hai phan s6.

PHANSO tong(PHANSO x, PHANSO y);
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pE sO 03

Thai gian: 120 phuat

Bai 1: Cho S, = 5+ 5+ .. + 2245 (n > 0)

a) Vé luu do thuat toan tinh tong trén.
b) Viét ham tinh tong trén bang phuong phap dé quy.
Bai 2: Cho mang mot chiéu cac s6 thuce A kich thuée n < 100. Hay xdy dung ham
thuc hién céc yéu cau sau:
a) Nhap gi4 tri cdc phan ti vio mang.
b) Tim va trd vé vi tri clia phan tit ¢ gid tri Am dau tién trong mang.
Néu khong c6 gid tri Aam thi tra ve -1.
c) Tim va trd vé gid tri phan tit Am 16n nhit trong mang A. Néu mang
khong c6 phan tit chtt A gia tri Am thi tra ve 0.
Bai 3: Cho ma tran vudng cic sé nguyén A kich thuée n x n (5 < n < 10). Hay
xay dung cdc ham cho phép thuc hién cic yéu cau sau:
a) Nhap gié tri cdc phan ti vao ma tran.
b) Dém va tra ve s6 lugng cdc phan tit 14 s6 nguyén to trong ma tran.
c¢) Tinh trung binh cong cdc phan tit trén dudng chéo chinh.
Bai 4: Hay khai bao kiéu dit liéu dé biéu dién thong tin ciia mdt nhan vién (NHANVIEN).
Biét mot nhan vién gom:
« MaA nhan vién (MaNv): Chudi tbi da 5 ky tu.
« Tén nhan vién (TenNV): Chudi t6i da 30 ky tu.
o Chitic vu (Chucvu): Chudi ti da 20 ky tu (gom cdc chiic vu: "Truong
phong”, "Nhan vien”, "Giam doc”, "Pho giam doc”, ...).
o S6 nam lam viéc (SoNam): S6 nguyén 1 byte.
o« H¢ s6 luong (HeSo): Kicu s6 thue.
Cho danh sdch gom n (n > 0) nhan vién. Viét cdc ham sau:
a) Liét ké cdc nhan vién ¢ s6 nam lam viéc tit 3 nam trd 1én.
b) Dém s nhan vién c¢é chitc vu la "Truong phong”. Sap xép danh sich

nhan vién tang dan theo hé s6 luong nhan vién.
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PE sO 04

Thai gian: 120 phuat
Bail: S, =1-2+3— ...+ (=1)""nvéin>0
a) Vé luu do thuat toan tinh tong trén.
b) Viét ham tinh tong trén bang phuong phap dé quy.
Bai 2: Cho mang mot chiéu cic sé nguyén A kich thude n < 100. Hay xay dung
ham thuc hién céc yéu cau sau:
a) Nhap gi4 tri cdc phan ti vio mang.
b) Tim va trd vé vi trf clia phan tit c6 gid tri 13 s6 nguyén t6 dau tién
trong mang. Néu khong cé gia tri 1a s6 nguyén t6 thi tra ve -1.
c) Tim va tra vé gid tri phan tit 1a s6 nguyén t6 16n nhat trong mang A.
Néu mang khong ¢ phan tit 14 s6 nguyén to thi tra ve 0.
Bai 3: Cho ma tran vuong cac s6 thuc A kich thuéc n x n (5 < n < 10). Hay xay
dung cac ham cho phép thuc hién céc yéu cau sau:
a) Nhap gié tri cdc phan ti vao ma tran.
b) Liét ké nhiing phan ti tai nhitng dong 1é trong ma tran.
c¢) Tinh va trd vé gi4 tri trung binh cong ctia nhitng phan t &m trong ma
tran.
Bai 4: Hay khai bdo kiéu dit ligu dé biéu dién thong tin clia mot mit hang (MATHANG).
Biét mot mat hang gom:
« Ma hang (MaHang): Chudi t6i da 5 ky tr.
« Tén hang (TenHang): Chudi ti da 30 ky tu.
o S6 lugng (SoLuong): S6 nguyén 2 byte.
« Don vi tinh (DonViTinh): Chudi t6i da 5 ky tu.
« Don gi4 (DonGia): Kiéu s6 thuec.
Cho danh sdch gom n (n > 0) mit hang. Viét cdc ham sau:
a) Liét ké cdc mat hang c6 s6 lugng 16n hon 100.
b) Tim va trd vé mit hang c6 thanh tién 16n nhat (thanh tiéen=s6 lugng*don
gid). Sap xép danh sich cdc mat hang theo thit tu gidm dan cud don

gia.
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Chuong 13 MOT SO DE THI MAU

pE sO 05

Thai gian: 120 phuat
Bai 1: Nhap s6 nguyén n (0 < n < 20). Viét chuong trinh xuit n phan ti dau tién

cia hai mang A va B, cho biét céc gi4 tri duge x4c dinh nhu sau:

Alzl
Blzl

Ai =y Ai_ + B,

B =2A; 1 + %

Bai 2: Viét chuong trinh nhip vao ma trdn vuong cap n v6i n nhap tit ban phim.
Hay kiém tra ma tran nay cé phai 13 ma tran tam gidc dudi hoic tam gidc
trén theo duong chéo phu khong?

Bai 3: Mdi ho so nhan vién gom:

e ho tén
e nam sinh
e luong co ban
Viét chuong trinh thuc hién cac cong viée sau:
a) Nhap n ho so v6i n nhap tit ban phim.
b) In ra ho tén va luong co ban ciia nhan vién c6 luong co ban thap nhat
va nhan vién c6 luong co ban cao nhat.
c¢) Ghi xudng file viin ban (véi tén file 1a hoso.txt) danh sdch gom ho tén,
luong co ban, phu cap va thuc lanh clia cidc nhan vién (mdi nhan vién
mot dong) biét rang: Phu cAp = 30% luong co ban va Thuc lanh =

liong co ban + phu cap
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PE sO 06

Thai gian: 120 phuat
Bai 1: Nhap vao mot day sd thuc két thic bdi 0 hoac da di 20 phan ti
a) Sap xép day theo thit tu tang dan.
b) Cho biét day c6 hoi tu khong? (Day dude goi 1a hoi tu khi cé nita phan
tt tré 1én nhéd hon trung binh cdng cia day).

Bai 2: Nhap vao ma trdn m x n v6i m va n nhap tit ban phim. Hay kiém tra xem
ma tran cé cAn bang theo cot hay khéng? (Ma tran can bang theo cot khi
téng cc gia tri clia cdc cot bén trai bang tong cc gia tri clia cdc cot bén
phai, néu s6 cot 1é thi khong tinh cot gitta). Vidu: 845893574649
7 5 1 Téng bén trai = 33 Tong bén phai = 33 Két ludn: Ma tran can bang
theo cot.

Bai 3: Mot Album ca nhac MP3 gom t6i da 150 ca khiic. Thong tin moi ca khiic
gom:

o Tén ca khic
o Tén nhac sy
o Tén ca sy

Thoi gian (tinh bang gidy)

Viét chuong trinh thuc hién cac cong viée sau:
a) Nhap n ca khic v6i n nhép tit ban phim.
b) Xuat tong thsi gian ciia céc ca khic (hién thi theo dang hh:mm:ss) va
cho biét tén ca khiic nao c6 thdi gian dai nhat. Ghi xuéng file van ban
(v6i tén file 1a mp3.txt) danh sich gom tén ca khic, tén nhac s¥, tén ca
sy va thoi gian (hién thi theo dang hh:mm:ss), mdi ca khtic chiém mot

dong.
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Chuong 13 MOT SO DE THI MAU

pE sO 07

Thai gian: 120 phuat
Bai 1: Tinh s6 hang tht n ctia hé thitc truy hoi nhu sau

;

1 n=1

3fn—l + 2fn—2 n>2
\

bang hai cach
a) Dung dé qui
b) Khit dé qui, dung vong lap
Bai 2: X4y dung mot cau tric cé cdc thanh phan sau
« Ma s6 hoc sinh
e Ho va tén hoc sinh
« Dbiém Toan

Diém Van

Diém trung binh=(Piém Toan+Diém Van)/2
Viét chuong trinh nhap dit liéu ctia n hoc sinh va Iuu vao mot tap tin c6 tén
13 HOSOHS.DOC (hay mang 1 chiéu cé cau tric). Sau dé doc dit lidu tit
tap tin HOSOHS.DOC (hay méng 1 chiéu c6 cau triic), sip xép theo thit tiu
Diém trung binh gidm dan va xudt dit liéu ciia timg hoc sinh ra man hinh
Bai 3: Cho n 13 mot sd nguyén duong, tinh gid tri biéu thtc sau bang cach viét
chuong trinh st dung vong lap va t6i uu vong lap.

PR 1
n=ld gttt

v6i n 1a s6 nguyén duong

137
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Chuong 13 MOT SO DE THI MAU

pE sO 08

Thai gian: 120 phuat
PHAN . (Trc nghiém) Chon ciu tra 16i diing nhat
Bai 1: Doan chuong trinh sau sé cho gia tri cta t:
for (t=1i=0; (i<10) && (£<100); i++, t += 2x%i);

90

a)
) 100
)

o

110
d) 120
Bai 2: Cho day gom 12 phan tit @ nhu sau: {-9-9-5-2 03 7 7 10 15}. Diing thuat

C

toan tim nhi phan dé tim vi trf phan tit x = -9, vi trf tim dugc sé la:
a) -1
b) 0
c) 1
d) 2

Bai 3: Chuong trinh sau:

#include<conio.h>

#include<stdio.h>

int a=1, b=2, c=3;

int A(int &a, int b)

{
a += ¢ + 2;
b return a;
}
void main ()
{
printf (" %d %d", A(b, c), a+c);
}
s€ in ra:
a) 75
b) 74
c) 73
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d) 72
Bai 4: Chuong trinh sau:
#include <conio.h>

#include <stdio.h>

int A(int a, int &b)

{
a += b + 2;
b -= a;
return a;
}
void main ()
{
int x = 5;
printf (" %d %d", ACA(3, x), x), X);
}
Sé in ra:
a) 55
b) 57
c) 77
d) 75

Bai 5: Doan chuong trinh dudi day khi thuc thi sé:

char buf1[100], buf2[100], *strptrl, *strptr2;
strcpy(bufl, "abcdefghijklmnopqrstuvwxyz");
strcpy (buf2, "Hello");

strptrl = bufl + 6;

strcpy(strptrl, buf2); strptr2 = (strptrl + 4);
strncpy(strptr2, buf2, 4);

printf ("%s\n", bufl);

Sé in ra man hinh:
a) abcdefHellHellopqrstuvwxyz
b) ghijklmnHellotuvwxyz
c¢) abcdefghijklmnopqrstuvwxyz
)

d) abcdefHellolmnopgrstuvwxyz
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Chuong 13 MOT SO DE THI MAU

PHAN II: (Tu luin) Lap trinh
Bai 1: Hay viét ham kiém tra mot sd nguyén khong n ¢é phai 1a sé nguyén t6 hay
khong, ham thuc hién sé tra vé: 1 néu n 1a sd nguyén t6, 0 néu n khong 1a
s6 nguyén to

int LaSNT(unsigned int n);

Bai 2: Hay viét ham tim tong céc s6 nguyén t6 nam trong mang mét chiéu a cé n
phan ti
Bai 3: Hay viét ham xdc dinh vi trf ctia s6 nguyén t6 16n nhat trén mang a cé n

phan tit
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