Khoa Cong nghé Thong tin- Trwong Cb Ly Ty Trong TP. HCM

CHUONG 1: CAC KHAI NIEM CO BAN CUA NGON NGU LAP
TRINH C/C++

1.1. KHAI QUAT VE NGON NGU LAP TRINH C/C**
1.1.1. Giéi thiéu
1.1.1.1. Cac khai niém co ban

Chuong trinh (program): T4p hop toan bd ma ngudn voi cac mé ta, khai bao, cac ham
thé hién theo mo giai thuat cu thé nham giai quyét mot van dé hay bai toan cu thé. Thong
thuong mot chuong trinh viét bang ngon ngir C duoc phan b trén cac file ¢6 dudi .c,
.cpp, .h. Sau khi dugc bién dich thi s€ tao ra tap tin thi hanh dugc dang nhi phan véi duodi
.exe hay .dll

Ngon ngir 13p trinh (programming language): Tap hop cac ky hi¢u (symbol), mo ta
(definition), khai bao (declaration), hé théng cu phap (syntax) va qui uéc cho phép nguoi
1ap trinh ma hoa mot giai thuat thanh mot chuong trinh dudi dang van ban (text) hay con
goi 12 ma ngudn (source code). Mot ngdn ngit 1ap trinh thuong duoc tich hop mot cong
cu cho phép bién dich (compiling) hay théng dich (interpreting) ma nguén thanh ngdn
nglt may ¢ dang nhi phan (binary).

C 12 mot ngdn ngir 1ap trinh cap cao nhung ciing c6 kha nang thyc hién cac thao tac
can thiép vao hé thong may tinh nhu ngdn ngit Assembler. Vi vdy C c¢6 tinh tong quét va
rat linh hoat nén con duoc goi 1a ngdn ngir 1ap trinh cap trung gian.

Lap trinh (programming): Viét chuong trinh dua vao mot giai thuat (algorithm) va
duoc cai dat bang mot ngdn ngir 1ap trinh (programming language) xac dinh nao d¢6 nham
giai quyét ty dong mot van dé hay bai téan duoc dit ra trong thyc té trén may tinh.

Phian mém (software): Khai niém rong hon chwong trinh. La tip hop cac chwong trinh
don 1¢é tao thanh mot hé théng chuong trinh véi su lién két chat ché va logic. Trong thuc
té thi mot software cling co thé 1a mot chuong trinh don.

1.1.1.2. Gidi thiéu ngon ngir 1ap trinh C/C++

C 1a mot ngdn ngir 1ap trinh cép cao (high-level programming language) dugc phat

trién boi Brian Kernighan va Dennis Ritchie lam viéc tai AT&T Bell Labs ciia My nim
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1972. Vao thoi diém dé B 1a mot ngdn ngit 14p trinh sir dung tap 1énh cua may DEC
PDP-7. Véi thé hé tiép theo DEC PDP-11 v4i mot tap 1énh (instruction set) phirc tap hon
thi B khong thé giai quyét duoc cho viéc viét lai game Asteroids véi mot tip 1énh méi.
Do d6, Brian Kernighan va Dennis Ritchie dd quyét dinh tao ra ngén ngit méi phu hop

hon, d6 1a ngon ngir C.

Ngay sau d6 vao dau nim 1980, ngén ngit C di tré nén phd bién dbi véi cac lap trinh
vién.

Sau mot thoi gian ngan, C dugce chuan hoéa thanh mot ngon ngir 1ap trinh thong dung,
va Vién tiéu chuan qudc gia My (American National Standards Institute) 1ay tén goi 1a
ANSI C. Nam 1990, C duogc t6 chuc tiéu chuan quéc té ISO (International Standard
Organization) chinh thirc cong nhan va c6 tén chuan 1a ISO 9889:1990, hay con goi 1a “C
chuan” (Standard C) dé phéan biét vé6i C trude d6 cua Brian Kernighan va Dennis Ritchie

voi tén goi “K&R C”.

C++ 1a mot sy mé rong cua C chuin v6i mé hinh 1ap trinh mo1: ldp trinh hudng doi
twong (object-oriented programming). Theo mé hinh nay, dit li¢u va cac thao tac xu ly
dir 1iéu dugc dong goi chung voi nhau tao thanh mot thyuc thé théng nhat goi la céc doi
tugng (object) thong qua viéc dinh nghia 1p (class) cac d6i tugng. Bén canh d6 dit liéu

nhap/xuat dugc dinh nghia 1a cic dong nhap/xuit (inputoutput streams).

Hién nay, bén canh phong cach lap trinh méi véi C++ d6i véi cac ing dung tir thong
thuong dén phirc tap va chuyén biét, thi C chuan hay ANSI C ciing khong thé bé qua vi
tinh uyén chuyén va twong thich ctia n6 trong viéc 1ap trinh diéu khién thiét bi phan cing,

chang han nhu micro-controller.
1.1.1.3. Méi trwong 1ap trinh C/C++

Hién nay c6 nhiéu méi truong 1ap trinh C/C++, tuy nhién kha pho bién 1a méi truong lap
trinh trén nén Windows. Trong dé ngoai trinh bién dich (compiler), con duoc tich hop
cong cu soan thao ma ngudn (text editor), cong cu kiém tra 18i (syntax checker), cong cu
chay ting budc va g& rbi (debuger), ... gitp cho nguoi 1ap trinh nhanh chéng tao cac ting

dung ctia minh.

Dudi ddy 1a mot sé moi truong 1ap trinh C/C++ quen thudc:
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% DevCpp (4.9.9.2) Ia phan mém ma ngudn mé cua hing Bloodshed Software, co

thé tai mién phi tir http://www. Bloodshed.net

< Code::Blocks 17.12 13 phan mém mi nguén mé, co thé tai mién phi tu

http://www.codeblocks.org/

% Microsoft Visual Studio.Net 2010/2015/2017/2019 chay trén moi truong Windows
1.1.2. Cac thanh phan co ban ciia ngén ngir 1ap trinh C/C++

C 1a mot ngdn ngit 1ap trinh cip cao nhung ciing c6 kha ning thyc hién cac thao tac
can thiép vao hé thong may tinh nhu ngén ngit Assembler. Vi vay C c¢6 tinh tong quét va
rat linh hoat nén con dugc goi 14 ngdn ngit l4p trinh cdp trung gian. Mot sé dic diém noi

bat ciia ngdn ngir C gdom:
1.1.2.1. By ky tw cia C

Ngon ngir C dugc xay dung dua trén mdt by cac ky tu, cac ky tu d6 duogc két hop lai

thanh cac tir, cc tir tao thanh cac ciu, tit ca déu tuan theo mot ch phap rt chit ché.

B0 chir cai Latin: ABC, ..,Z ...,abc, ..,z
B chir s6 thap phan: 0,1,2,...,9

Céc ky hi¢u toan tu: +, -, %/, %,=,1, ...
Céc ky hi¢u khéc: G #0027 &. ..

Dau cach (space) dung dé cach céc ti.

Chu y: Khi viét chuong trinh ta khong duoc dung cac ky tw nao khac ngoai cac ky tu
trén. Vi du khi viét chuong trinh giai phuong trinh bac 2: ax2+bx+c=0 , ta can dung ky
hiéu khéac dé thay thé ky tu A.

1.1.2.2. Cac tir khoa cia C

Tu khoéa (keyword) 1a cac tr danh riéng cua C, c6 ngt nghia da dugc xac dinh, khong
dugc dung nd vao cac vi¢e khac nhu viéc dat tén bién, tén ham, ... méi trung véi tén céac

tir khoa. Thong thudng céc tir hoa ciia C déu dung chit thuong

Vi du:
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— Khai bao dir liéu va dan huong bién dich: ifdef, ifndef, endif, define, include,
typedef, struct, union, class, int, char, unsigned, float, double, long, short, void,

const
— PDiéu khién: if, else, switch, case, do, while, for, return, goto, break, continuous
1.1.2.3. Tén va cach dat tén

Trong qué trinh viét chuong trinh, diéu thuong gip 1a dit tén (name) hay danh hiéu

(identifier) cho cac bién (variable), hing (constant), kiéu (type), ham (function), ...

% Tén/danh hiéu cta C dugc bit dau béng mot chir cai (letter) hoac diu gach dudi

(underline), tiép theo c6 thé 1a chit cai, chir s6, dau gach ndi
< Khong dugc co khoang trong trong tén/danh hiéu
¢ C phan biét chit hoa chir thuong trong mot tén/danh hi¢u

% Khi viét chuong trinh ta nén dit tén/danh hiéu sao cho chiing néi 1én duoc ¥ nghia
clia d6i tuong ma chiing biéu thi, diéu nay giup ta viét chuong trinh dugc dé dang

va nguoi khac doc chuong trinh duogc thoai mai, dé hiéu, d& kiém 13i
Vi du:
Tén dat dung: 1, j, hoten, hoten, ho_ten, x3,x 3, x3, INTERFACE H |, ..
Tén dat sai: ho ten, x 3, -Xx, 100, ...
1.1.2.4. Cach ghi loi gidi thich trong chwong trinh

Khi viét chuong trinh nén dua vao cac cau chu thich (comment) d€ lam cho chuong trinh
ro rang, de hi¢u. Diéu nay cling gitp cho vi¢c stra d6i va nang cap chuong trinh sau nay

duoc dé dang. CO6 hai cach chd thich:
< Dat ddu // trén 1 dong don hodc ngay sau mot dong mi ngudn
% Bao toan bo doan can chu thich giira hai ddu /* va */

Vi du 1.1: Sau ddy 1a ma ngudn ctia mot chuong trinh don gian cho phép nguoi dung

nhép vao 2 so thuc va in ra man hinh tong, hi€u cua ching

#include <stdio.h> //Thu vién chtta ham printf (), scanf ()
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#include <conio.h> //Thu vién chtta ham getch ()
int main ()
{
float a, b, add, sub;
//Nhdp cac sé a va b
printf("a = ");
scanf ("%f", &a);
printf ("b = ");
scanf ("%f", &b);
// Thuc hién cac phép tinh céng va tru
add = a + b;
sub = a - b;
// In két qua ra man hinh
printf ("$5.2f + %5.2f = %5.2f\n", a, b, add);

printf ("%5.2f - $5.2f

$5.2f\n", a, b, sub);
getch(); // Ding man hinh k&t qua chd nhdn phim bit ky

return O;

Loi chu thich ¢6 thé dat ¢ bat ky vi tri ndo trong chwong trinh, néu chuong trinh dai
phirc tap thi nén dua cha thich vao truéc mdi doan 1énh dé giai thich. Tuy vay ciing
khong nén qua lam dung chi thich, nghia 1a ghi qua nhiéu chu thich trong chuong trinh &
nhing noi khong can thiét, hodc chu thich qua ruom ra sé& 1am cho chwong trinh tré nén

kho doc va doi khi c6 thé gay ra 16i.
1.1.2.5. Cau 1énh va diu chim céu

M&i cdu 1énh trong phan than chwong trinh (body) phai duoc két thuc bang dau
chdm phdy (;) tuy nhién c6 mét sb 1énh dic biét thi khong c6 dau chdm phay (}) ¢ cudi

cau.
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1.1.12.6. Cau triic ciia chwong trinh

Mot chuong trinh C/C++ don gian s& ¢6 cau triic nhu sau

header file » <Khai bédo thu vién>
ham chinh » int main (void)
"begin” > {
<Khai bdo bién>
<Nhap di liéu>
<Xt ly, tinh toan d& liéu>
than ham > <Xudt két qua>
return 0;
"end" >}

1.1.2.7. Cac buwéc lap trinh co ban
% Tim hiéu va phan tich va mo hinh hoa bai téan
< Xay dung thuat téan phu hop dé giai quyét bai toéan
% Cai dat thuat téan bang ngdn ngit 1ap trinh

% Bién dich chuong trinh va sira 1i

% Chay thtr nghiém va hoan thién chuong trinh

% Tbi wu chuong trinh

1.1.3. CACH TAO FILE MA NGUON CHUONG TRINH C/C++ BANG VISUAL
STUDIO.NET

1.1.3.1. Khéi dgng Visual Studio.Net
Start/Programs/Microsoft Visual Studio
1.1.3.2. Tao Project méi
B1:
% Cach 1: Trong khung Recent Projects, chon Create Project

+» Cach 2: Vao menu File/New/Project
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W Start Page - Microsoft Wisual Studio
Edit  Wiew Tools  Wwindomw  Help
I Open ¥ | i@ | WebSite... ShifE-+Alt-H
Close 3 File.. ChrlN
Project Fram Existing Cade. ..
-
JLUUIU tcal | ..JySt
@l saveal Crrl+5hift+5 Yisual Studio Developer Ne
The current news channel |
H the news channel, on the T
Recent Files 3
Recent Projects 3
Exit
[ _realtcy L L L= S S

B2: Trong ctra s6 NewProject
¢ Trong khung Project types: Chon Visual C++

% Trong khung Templates: Chon Empty Project

%+ Trong 6 Name: Go vao tén project

% Click Browse dé chon vi tri cua Project (vi tri nay s& duogc hién thi trong muc
Location)

+ G0 vao tén cua Solution trong 6 Solution Name (mac dinh la cung tén vai project,

truong hop solution chira nhiéu project thi nén dat lai tén cua solution)

% Click OK
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Mewy Project [}5 ==
Project byvpes: Templates: | {MET Framewark 3.5 |E||
Web 4 ¥isual studio installed templates o
Smart: Device b
[ OFfice _1i ﬂ Zuskom Wizard _EHWindDws Forms Application
Database _§CLR Zonsole Application 5 Win3Z2 Console Application
Reporting [ ATL Project A MFC Application
WCF _;Makﬂﬁle Project EHTL amart Device Project
WorkFlow (A Cass Library TF]CLR Empty Project |
[ Wisual C# = | CIEmpty Project Hl# MFC Activel Control 3
‘ G S MFC Smart Device Activel Control
- Sl@MFC Smart Device Application ol MFC Smart Device DLL
CLR | =] winaz Project AWin3z Smart Device Project
fﬂi‘;ﬂra Ewmduws Forms Control Library :gﬁ'-.-'-.-'indcuws Service
Smart Device My Templates |
Win3z2
Mictribu iked Swebarns - S P NN PR S [T ~
&n empty project For creating a local application
Mame: Chuong_4
Location: | o |E|| [ Browse. .. ]
Solution Mame: Chuong_4 Create direckory For solukion
[ (0] 4 ] [ Cancel ]

1.1.3.2. Tao file ma ngudn (source code file)

B1: Néu goc phai chua c6 & Solution Explorer thi click vao biéu twong Solution Explorer

trén goc phai.

==

'@ﬁﬁﬁﬂﬂw

chuong_4 Project Properties -

M=

(Tame) chuong_4
Project Depender

Roat Namespace chuong_4

e Tools

B2:
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w» > Solution Explorer - Solution ... w= L 3

ol Y

'_m Solution 'chuong_4' {1 project)
4 .33 chuong_4

[ Header Files

[ Resource Files

i

Existing Ltern. .. &6 | Cut
Mew Filker 53 Copy
Class. ..
Resaurce. .. X Remove
Rename
Properties

in

1.1.4. Cach tao file mi ngudn chwong trinh C/C++ bing Dev-C++
1.1.4.1. Khéi dgng Dev-C++

Start/Programs/Bloodshed Dev-C++/Dev-C++

Hoic double clik vao biéu tugng Dev-C++ trén Desktop E
2. Tao Project mai

B1: Vao menu File/New/Project

™ Dev-C++ 4.9.9.2

GIEN Edit Search  ‘Wiew Project Execute Debug Tools C¥S  ‘Window Help
L4 D Source File  Crr4-M
Project...
Open Project o File,..  Chrl4+0 oIz ﬁToggIe |!] Goto
, Reopen 4 % Resource File —_I
-

Import 4
@ Export 4

Prink Setup
x Exit ompile Log] ¢ Debug] @ Find Results

Modified |Inzert Ready.

B2:

% Trong cira s6 NewProject chon Empty Project
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% Trong 6 Name: Go vao tén project
%+ Click chon C Project hay C++ Project
% Click OK

Hewr project E|

| Bazic |

& 8 = &

Windows Congole Static Library DLL
Application Application

Description:
An empty project

Froject ophionz:

M arne: " C Project (¢ C++ Project
Project2 [~ Make Default Language
¢ Ok x LCancel | ? Help

B3:

< Trong cira s6 Create New Project chon vj tri luu Project

Create new project @
Save in: |L'f) Dev-Cpp j i o2
[bin

&

. IC)Examples
My Becent CIHelp
Docurments =) 1cons

T include
ICiLang
Desklop =i
. Clibexec
’) @minngZ
My Documents (DParkages
| Templates

ty Computer

by Netwark File harne: j Save |
Places
Save as wpe: | Dew-C++ project [*.dev] ﬂ Cancel

3. Tao file ma nguén (source code file)

++ Cach 1: Vao menu File/New/Source File
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Luu y: Ta ¢6 thé bé qua muc 2 va tao luén file ma nguon vi Dev-C++ cho phép tao

luén file ma nguon ma khéng can tao project

™ Dev-C++ 4.9.9.2

FEN Edit Search Wiew Project Execute Debug Tools CWS  window Help
Source File  Chrl+m
Project...
Open Project or File,,,  CtrHO roiee ﬁTDggle E] Gata
3 Reopen 4 I& Resource File
@ Template. .. ﬂ
Save Project as...
@ Save Al
Close Project
Import 4
@ Export: LS
Print Setup
ﬁ Exit ampile Logl Q/f' Debug] @ Find Fesults
Modified |Inzert 0 Linesz in file

¢ Cach 2: Click phai vao Project da c6 va chon New File

"™ Dey-C++ 4,9.9.2 M=1E3
File Edit Search Wiew Project Execute
Debug Tools WS Window Help

N I
58 O B 85 2@ | [new
| =l

Froject l Clazzes 4 *l I
|

Add to Project
Remove From Project

Add Folder
oo Project Options Ale+p
oo g
qL - L |
£S5 3 in fi

1.2. CAC KIEU DU LIEU CO SO

1.2.1. Cac kiéu dir liéu co sé
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La tip hop céc gia tri ma mot bién (variable), hang (constant) hay ham (function)
thudc kiéu d6 c6 thé nhan duogc, twong tng véi ching 1 cac phép téan cé thé thuc hién.
Tuy thudc vao dit liéu kiéu gi ma khi gia tri dugc ghi vao bd nhé dé xur 1y s& chiém mot
kich thudc nhét dinh (tinh bang byte). Sau day 1a mot sé kiéu dir liéu don gian trong C.
1.2.1.1. Kiéu ky tuw (character)

Mbi ky tu 1a mot ky hiéu xac dinh duogc dinh nghia trong bang ma chuan ASCII
(xem phu luc). Mbi ky tur ¢6 d6 dai 1 byte va twong Gmg véi mot gia tri sé 1a ma ASCIL

Madi ky tu duge bao bang du nhay don, vi du ‘a’, ‘A’,’17,°2°,..va ¢6 dinh dang 1a %c.

Ngoai ra, cling c6 thé dung ki€u ky tu dé biéu dién s6 nguyén:

char 1 -128 127 %d, %i

unsigned char | 1 0 255 %d, %i

Céc hang lwu trir gia tri 16n nhat , nho nhat cua cac kiéu dir lieu (CHAR MIN,
CHAR MAX,...) dugc dinh nghia trong thu vién <limits.h>.

1.2.1.2. Kiéu s6 nguyén (integer number)

short 2 -32.768 32.767 %hi, %hd
unsigned

2 0 65.535 %hu
short
int 4 -2.147.483.648 2.147.483.647 %i, %d
unsigned int | 4 0 4.294.967.296 %u
long 4 -2.147.483.648 2.147.483.647 %li, %Id

15
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unsigned
4 0 4.294.967.245 %Ilu
long

long long 8 -9.223.372.036.854.775.808 | 9223372036854775807 | %lId

unsigned
8 0 18446744073709551616 | %llu
long long

1.2.1.3. Kiéu s6 thuc (real number)

Bang dudi day li¢t ké céc ki€u dir liéu co sé 1a so thuec.

Kiéu S6 | Minimum Maximum Dinh dang

byte
float 4 -3.4x10% 3.4x10% %f, %e, %g
double 8 -1.7x10308 1.7x10308 %If, %le, %lg
long double | 10 -3.4x10%9% 3.4x10%%32 %Lf, %Le, %Lg

1.2.2. Khai niém vé hang va bién
1.2.2.1. Hing (Constant)

Trong C, mot héng ¢ thé ¢ mot trong cac kiéu dir liéu ky tu, $6 nguyén, sb thuc
nhu d4 néu trén. Gia tri cia hang khong bi (va ciing khong duoc) thay doi trong pham vi
ma hang duoc dinh nghia.

Hang c6 thé dugc dinh nghia thong qua #define, phép gan tri (assignment), tham sb
ctia ham bang tir khoa const.

Vi tir khoa const cho phép tao mot hﬁng voi kiéu dit liéu xac dinh. Do do, hﬁng s€

chi c6 thé 1a rvalue (right-side value), nghia 14 chi c6 thé dit bén phai phép gan =.

Khai bao hing:

#define <Tén hing> <gia tri> //Khéng cé “;” & cudi cdu lénh
Hay

conts <kiéu ditx liéu> <Tén hdng> = < gia tri>;

Vidu 1.2:
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#define MAX 100 // Hing MAX c6 gia tri 1a 100

#define CZERO '\0' // Hang CZERO c¢6 gié tri 1a ky tu 0

#define PI 3.14159 // Hang PI c6 gia tri 1a 3.14159

const float PI = 3.14159;// Hang PI c6 kiéu float va duogc gan tri thuc
3.14159

< D0i voi hang s6 nguyén, c6 3 cach thé hién theo hé thng sb:

— Thap phan (decimal): Viét theo dang théng thudng

— Bat phan (octal): Pugc bat dau bang s6 0

— Thap lyc phan (hexadecimal): Pugc bt dau bang 0x hay 0X
Chéng han vo1 gia tri nguyén 16 ta cé thé viét: 16 hodc 020 hodc 0x10

Mot s6 hang diéu khién trong C/C++:

Hfmg
(kiéu Y nghia Vi du
char)
\a Beep, phat tiéng beep printf ("bell\a");
\b backspace, ky tu backspace printf ("backspace\b") ;
\f formfeed, kéo gidy trén may in printf (printer, "\f");
\n newline, vé dau dong méi printf ("new line\n");
\r carriage return, vé dau dong hién thoi | printf ("carriage return\r");
horizontal tab, tab ngang (theo gia tri | printf ("horizontal tab\t");
N tab hién thoti)
\ 0 null character, ky tu null str[0]="\0";
\\ backslash, Dau “\” printf ("backslash\\");
\! single quote, nhay don printf ("\'single quote\'");

17
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\" double quote, nhay kép printf ("\"double quote\"");

2.2.2.2. Bién (Variable)

Bién 1a mot tén goi dai dién cho mdt dia chi xac dinh trong bd nhd. Thay vi ta truy cap
vao dia chi cta 1 6 nhd, ta dung tén goi thay thé cho 6 nhé d6, diéu nay giup cho viéc

viét chuong trinh don gian va hiéu quéa hon rat nhiéu.

— Tén bién duoc dit theo qui udc da trinh bay trong Bai 12

— Bién dugc khai bao phai thugc mot kiéu dit liéu xac dinh (xem Bai 12)
— Phan biét chir hoa va chit thuong

Khai bao bién:

<Kiéu dir 1iéu> <Tén bién>;

<Kiéu dir liéu> <Danh sach tén bién>;

<Kiéu du I1iéu> :Kiéu dit lidu (data type) 1a kiéu co s hodc kiéu dit liéu mai do

nguoi dung dinh nghia

<Danh sdch tén bién>: Danh sich cac tén bién, cach nhau bang diu phay
Vidu 1.3:

float x,vy;

int n;

char ch;

int i=10; // Bién int i dugc khai béo va gan gia tri ban dau bang 10
char c='C"'; // Bién char ¢ dugc khai bao va gan gia tri ban dau bang 'C'

Vi du 1.4: Hinh anh bién duoc luu trit trong bo nhé

18
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Memory/RAM Address
0x00000
0x00002
int a, b;
a=12;
— | b =5;
OXOFFFE
4bytes{ 12 0x10000  <—
5 0x10002  —|

1.3. BIEU THUC - TOAN TU - CAU LENH
1.3.1. Biéu thirc va téan tir
1.3.1.1. Khai niém vé biéu thirc

Bi€u thure 1a mdt cong thirc tinh todn bao gom cac phép toan, hang, bién, ham, va cac dau

ngoac.

Tht ty wu tién: Khi tinh gia tri ctia mot biéu thirc, ngdn ngit C quy wde tht ty vu tién cua

cac phép toan tir cao xudng thap nhu sau:
% Biéu thrc trong ngoic, phép goi ham,
D
o 1%\ % &&
|

o <, >, == <= >= 1=

Vidu 1.5:
Néu a=3, b=5, c=2 thi:
Biéuthuc:a+b*c cogiatrilal3

Biéu thuc: (b*b—4*a*c)/(2*a)lall6

Biéu thtrc: (a%2)!1=01a1
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1.3.1.2. Toan tir

X/

% Toan tir s6 hoc

Toéan tir Y nghia | Vidu
int a = 5, b = 2;
float x = 11;
char ¢ = ‘m’;
atb =7
x+b = 13

+ Cong
c+l = 110
char (c+1)="n’
a-b = 3

- Tru x-b = 9
char (¢ - 2) = ‘k'/
a*b = 10
X*pb = 22

* Nhan
c*2 = 218
char (c*2)= ‘r’
a/ b =2

Chia 11/b = 5.5

/
c/2 = 54
char (c/2)='6'
asb =1

% Chia lay du | c%b = 1
X%b — 101
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% Toan tir quan h¢ (so sanh)

Bao gom céc toéan tir so sdnh quan hé 2 do1 tugng nao do, két qua cia phép so sanh

la mot gia tri logic true (=1) hodc false (=0)

) Vi du
Toéan tir Y nghia
a=4, b=1

< So sanh nho hon a<b cé két qua false
<= So sénhnhéhonhoeicbéng a<=b c6 két qua false
> So sanh 16n hon a>b c6 két qua true
>= So sanh 16n hon hoic bang a>=b cé6 két qua true
== So sanh bang a==b c6 két qua false
= So sanh khong bang al=b c6 k&t qua true

X/

« Toan tir logic:

GOm cac toéan tir dung trong cac bi€u thuc logic, trong dé cac téan hang 1a cac bién,

gia tri hay biéu thirc logic. Két qua thuc hién phép téan logic 1a mot gia tri logic true hodc

false.
Toéan tir Y nghia Vidu
a=true, b=false
! NOT/Phu dinh/Khong 'a c6 két qua false
&6& AND/Va a&sb cod6 két qua false
| OR/Hoic allb c6 két qua true

Bang chan tri (truth table)

&& False True
False False False
True False True

R/
0‘0

Toan tir Bitwise

I False True
False False True
True True True

Gidng vién bién soan: Nguyén Vin Giang
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Khi xir 1y trén ting bit dit liéu, thuc té 1a viéc xtr 1y cc thanh ghi (register) khi l4p trinh

hardware, nguoi 1ap trinh dén cac cong cu hay toéan tir cho phép thao tac trén timg bit cia

byte dir liu. Cac toéan tur bitwise duoc liét ké trong bang dudi day:

Téan tir Y nghia Vi du
bitwise a=12
& Bitwise AND b=(a&5); cho két qua b=4
| Bitwise inclusive OR b=(a|5); cho két quad b=13
8 Bitwise excluse OR (XOR) b=(a”5); cho két quad b=9
~ Bu 1 (one's compliment) b=~a; cho k&t qua b=3

Dich sang trdi n bit, tvong ung | 0= (a<<2); sé& tuong tung
= v6i phép nhan cho 2" b = 12%22 = 12%4 = 48

Dich sang phii n bit, tvong | 0=(a>>2); sé& tuong ung voi
” ung vdi phép chia cho 2" b = 12/22 = 12/4 = 3
AND OR XOR
& 0 1 | 0 1 A 0 1
0 0 0 0 0 1 0 0 1
1 0 1 1 1 1 1 1 0

+ Toan tir tang gam

GOm cac toan tir thyc hién trén cac bién hay bieu thuc c6 gia tri nguyén nhu char, int,

short, long. Céac téan tir ndy thuc hién viéc ting giam gia tri cta bién hay biéu thirc 1 don

VI.

Gidng vién bién soan: Nguyén Vin Giang
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Toan tir Y nghia Vidu

a=5
++ Tang 1 don vi ++a c6 két qua 6
-- Giam 1 don vi --a cb6 két qua 4

Luu y: ++a va a++ déu ting gid trj bién a 1én 1 don vi, tuy nhién co6 su khac biét. Chung

ta hay xem 2 vi du don gian sau:

Version 1 Version 2

int a=5; int a=5;

printf ("a = %d", ++a); printf ("a = %d", a++);
Két qua:a= 6 Két qua: a=5

Ciing twong ty nhu vdy d6i voi --a va a--

¢ Toan tir di€u kién

<Piéu kién> ? <Biéu thuc 1>: <Biéu thic 2>

<piéu kién> : Diéu kién (condition) 1a biéu thirc cho két qua logic true hoic false,

trong do sir dung cac tdan tir so sanh.

<Bidu thuc 1> : Biéu thuc (expression), bién, hing, ham bat ky twong tng véi

<piéu kién> c¢o0 trilogic TRUE

<Bidu thitc 2> : Biéu thic, bién, hing, ham bat ky twong tmg v6i <pidu kién>

co tri logic FALSE

Vi du 1.6: Xac dinh s 16n hon trong 2 s a va b
int a = -1, b = 1;

max = (a>b) ? a : b;

Két qua: max co tri 1a tri cua bién b.
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«» Cac toan tir khac

Ngoai cac téan tir da trinh bay ¢ cac muc trén, C/C++ con ho tro nhiéu toan tir khac véi

muc dich tao thuén loi va linh hoat cho viéc viét chuong trinh.

Téan tur Y nghia Vidu
() Nhom biéu thirc con (a*b+c) / (a*d)
. ali]
[] Trich phan ti
//a la mbét mang,i la chi muc
Thudc tinh cua | student.name

struct/class student.age

Con tro thudc tinh cua | Student->name

” struct/class student->age

& Dia chi ciua &a //dia chi cua bién a

§ Con tro/gia tri tai dia chi | int *a; //a la bién con tro

ma bién con trd luu *a //gid tri tai dia chi a luu

a=12; ghi gi& tri hang 12 vao

= Gan gia tri )
bién a

+= a+t=2; //a=a+2;

-= a-=3; //a=a-3;

*= Céc téan tir s6 hoc ghép a*=5; //a=a*5;

/= a/=2; //a=a/2;

&= a%=2; //a=a%2;

1.3.2. Lénh va khoi 1énh

— Trong C/C++ mdi 1énh don (single statement) 1a mot khai bao hay phat biéu duoc

ghi trén 1 dong don va két thiic bang diu cham phay ().
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— Trong khi d6, mét khéi 1énh (statement block/compound statement) 13 tip cac 1énh

don va dugc bao trong cdp ngoac nhon ({}) .

Vi du 1.6:

int count=5; // Lénh don
printf ("Cac so tu 5 den 0: \n"); // Lénh don
while (count>=0)
A
Khéi@nh< printf ("%d, ", count); // Lénh don

count--; // Lénh don

S

1.3.3. Chuyén ddi ki¢u dir liéu

Trong qué trinh viét chuong trinh, ta phai xir Iy trén nhiéu kiéu dir lidu (data type)
khac nhau, va trong nhiéu truong hop viéc chuyén d6i cac gia tri tir kiéu dit liéu nay sang
kiéu dir liéu khac 1a rat can thiét. C/C++ thuc hién phép chuyén kiéu dir liéu thong qua
toan tir type cast bang cach viét tén kiéu dir liéu dich trong dau ngodc trude tén bién,

hang, ham hay biéu thirc ngudn.

(<Kiéu dit liéu dich>) <Biéu thic>

Vidu l1l.7:

#include <stdio.h>

#include <conio.h>
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int main ()

{
int a=65, b=67, c;
float x;
x=a/b;
printf ("$d/%d=%f\n\n",a, b, x);
x=(float)a/b; //Pdi a tu kiéu int sang kiéu float
printf ("%d/%$d=%f\n\n",a,b, x);
c=(int) x; //c 1la phadn nguyén cua x
printf (" (int) $£=%d", x,c) ;
getch () ;

return 0 ;

}

Két qua chay chuong trinh:

B C:\Documents a... ﬂﬂ
65.-67=0. 800808 i‘

65/.67=0.278149

Cint)A.9278149=A
N f

1.2.4. CAC HAM CO SAN TRONG C/C++

C/C++ tich hop san mot sb lwong 16n cac ham (predefined functions) dé thuc hién
cac tac vu khéc nhau, cdc ham dugc phan chia theo ting nhom xtr Iy khac nhau va dugc
dinh nghia va phan phdi trong cac tap tin header di kém véi dudi ".h". Mudn ding ham
nao ta can dung din hudng (directive) #include <header file> ghi rd tén tap tin header c6

dinh nghia ham do.

Céc tap tin header thuong dung dén gdém stdio.h, conio.h, stdlib.h, string.h, math.h

va time.h.
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Dé biét mot ham co sén duoc dinh nghia trong tap tin header nao hay dugc khai bao

(prototye) ra sao, ta co thé dung chirc ning Help ctia chuong trinh dich.
1.2.4.1. Tap tin header

Céc tap tin header trong C/C++ 1a mot thanh phan rat quan trong khong thé tach roi
tir giai doan thiét ké chuong trinh dén giai doan bién dich va lién két vdé tao ra tap tin ddi
twong (.obj) va tap tin nhi phan thi hanh dugc (.exe, .dll). Cac mo ta dir liéu, cac chi dan
bién dich, cac khai bao prototype ham thudng dugc b tri trong céc tap tin header.

Khi mudn st dung cac hang, bién, ham hay cac mo ta khac trong mot tap tin header,
ta can viét dan hudng dén tap tin header d6 tai ddu chuong trinh trude cai dit ham main()
va khai bao dir liéu.

Pbi v6i cac tap tin header duoc phan phdi theo phan mém ngdn ngir ta viét dan

huéng nhu sau (Ivu v cudi dong khong c6 diu cham phay):

#include <header file>

Déi véi tap tin header do nguoi dung viét thudng duoc dit trong thu muyc 1am viée hién

tho1i, nén ta can viét:

#include "header file"

Néu tap tin header dugc dat tai mot vi tri khac, ta can xac dinh duodng dan (path) dén tap

tin header do:

#include "path\header file"

Vidu 1.8:

#include <stdio.h>
#include <stdlib.h>
#include <math.h>
#include "mymath.h"

1.2.4. 2. Khai bao ham va cach goi ham
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Ham (function) 1a mot thanh phan cuc ky quan trong trong C/C++. Ham thuc chit 1a
mot chuong trinh con (routine) cho phép thuc hién mot tac vu cu thé nao d6. Ham c6 thé

tra vé gia tri thudc kiéu xac dinh hodc khong tra vé gia trj (d6i voi ham kiéu void).
Mot ham duoc xac dinh thong qua cac yéu td sau:

¢+ Tén ham (function name)

% Danh sach tham s (parameters) va kiéu cta tham s6 (data type)

% Tham s vao (input parameters) va tham sd ra (output parameters)

% Kiéu dir liéu tra vé ciia ham (return data type)

D¢ xac dinh cac y€u t6 trén do1 voi mdt ham cho san cua C/C++ ta dua vao phan

khai bao prototype ctiia ham .

Prototype cua ham cé dang sau:

<Kiéu DL trd vé> <Tén ham> ([<DS tham sbé & Kiéu du liéu>});

Vidu 1.9:
Ham sqrt () déliy can bac 2 ctia mot s6 co prototye:
float sqrt(float x); //<math.h>
Ham pow () dé tinh lily thira co prototye:
float pow(float base,float exponent); //<math.h>
Ham getch () dé nhan mot ky tu dugc nhan tir ban phim c6 prototye:
int getch(void); //<conio.h>
Ham swap () dé hoan vi gia tri ctia 2 bién c6 prototye:
void swap (int &a, int &b); //<iostream>

Céch goi ham:

<Tén ham> (Tén tham sb>) ;

//Néu la ham trd vé gid trji thi 10i goi ham thudng duoc dé

trong biéu thuc hay cdu lénh xudt

28
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Vi du 1.10;

DPoan chuong trinh sau tinh 2 nghiém x1, x2 ctia phuong trinh : 3x?+7x+4=0 sau d6 hoan

vi 2 nghiém nay.

float a=3, b=7, c=4, delta, x1, x2;
delta=pow (b,2)-4*a*c; //delta=b*b-4*a*c;
x1=(-b- sqgrt(delta))/2*a;

x1=(-b+ sqgrt(delta))/2*a;

swap (x1,x2);

Gidng vién bién soan: Nguyén Vin Giang
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CHUONG 2: CAC HAM NHAP XUAT
2.1. HAM printf() & scanf()
2.1.1. Ham print£ ()

2.1.1.1. Ca phap

int printf (“<Chudi dinh dang>”,<Danh sdch tham s&>) ;

//#include <stdio.h>

Ham printf () xuit dit liéu theo dinh dang (format) trong <chudi dinh dang> ra
thiét bi xudt chuan (STDOUT), thong thudng la man hinh.

Ham printf () sétra vé sb ky tu duoc xuét néu thanh cong, nguoc lai tra vé mot sd am.

<Chudi djinh dang>: xac dinh cac ky tu s€ dugc in ra man hinh va dinh dang cua dir

liéu c6 dang sau:
$[flag] [width] [.prec] [hlL]control character

<Danh sdch tham sé>: Duoc phan cach bang ddu phay.

30
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Bang dudi day liét ké mot s6 dinh dang cho printf().

Dinh dang (format) | Y nghia
%cC Ky tu
%d S6 nguyén c6 dau (signed integer) dang decimal
%i S6 nguyén c6 dau (signed integer) dang decimal
%e S6 dang khoa hoc (scientific notation) voi chit thudng "e" (exponent)
%E S6 dang khoa hoc (scientific notation) vai chit hoa "E" (exponent)
Ma dinh %f S6 thuc véi dau chdm dong (floating point)
dang %g Dang ngén ciia %e hay %f
(control %G Dang ngin ctia %E hay %f
character) %0 S6 bat phan (octal)
%s Chuoi ky tu (string)
%u S6 nguyén khong dau (unsigned integer)
%X S6 thap luc phan khong dau (unsigned hexadecimal) véi chit thudong
%X S thap luc phan khong du (unsigned hexadecimal) véi chir hoa
%p Con tro
%% | Dau %
Flag - Canh tréi (left justify)
+ Dau + hodc — truée gia tri
Space | S6 duong véi khoang tring trudc gi tri
0 Pién s6 0 cho gia tri s6
# Ky hiéu hé thong dém truéc gid tri sd: 0 véi octal, 0x véi
Width 1I‘(ichjthu"('rc ‘;6; ‘;hié:l ::ﬁaL:giAé tri1 ;uét o
Prec S s6 1¢ sau ddu cham thap phan
h Thé hién s6 short int
[ Thé hién s6 long int (1d) hoic double (If)
L Thé hién s6 long double (Lf)

2.1.1.2. Vidu

Vidu 2.1:

31

Gidng vién bién soan: Nguyén Vin Giang




Khoa Cong nghé Thong tin- Trwong Cb Ly Ty Trong TP. HCM

Chuong trinh sau in ra man hinh mot s6 ki€u dinh dang cia mot gia tri ¢6 kiéu float

#include <stdio.h>
#include <conio.h>
int main ()
{
double x=1234.123;
int t;
t= printf ("%$1f", x);

printf ("->So ky tu da in : %d\n\n", t);

t= printf ("%$121f",x); //t= printf ("$*1£f", 12,x);
printf ("->So ky tu da in: %d\n\n", t);
t= printf ("%.51f",x); //t= printf("$.*1f", 5,x);

printf ("->So ky tu da in: %d\n\n", t);

t= printf ("%12.51f",x); //t= printf("$*.*1f", 12, 5,x);

printf ("->So ky tu da in: %d\n\n", t);

getch () ;
return 0O;

}

Két qua khi chay chuong trinh:

Gidng vién bién soan: Nguyén Vin Giang
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o C2hDocuments and Setting - |I:I|£|
1234123800 >50 ky tu da in = 11 3

1234.123880—->50 ky tu da in: 12
1234.12380->%0 ky tu da in: 18
1234.12380->%0 ky tu da in: 12

-

4] | H

2.1.2. Ham scanf ()

2.2.2.1. Cu phap

int scanf((“<Chudi dinh dang>”,<Pia «chi cdc tham s6>);

//#include <stdio.h>

Ham scanf () nhan dir lidu tir thiét bi nhap chuan (STDIN), thong thuong 1a ban phim
theo <Chudi dinh dang>vao bd dém (buffer).

Ham scanf() tra vé s6 luong tham sb dd dwgc nhan, trong trudng hop co 16i nhép trude
khi mot tham s6 duoc nhan thanh cong thi tra vé hang EOF (= - 1)

<Chudi dinh dang> : bao gdbm ky tu diéu khién (control character), ky tu tring
(whitespace) va ky tu khac trang (non-whitesapce). Cac dinh dang dugc ghi trong cip
ngoac kép (" ").

Bang dudi day liét ké mot s6 ky tu diéu khién cho scanf().

Ky tu diéu khién | Y nghia

%cC Ky tu don

%d S6 nguyén decimal (decimal integer)
%i S6 nguyén (integer)

%e, %f, %g S6 c6 ddu chim dong (floating point)
%0 S6 bat phan (octal)

Gidng vién bién soan: Nguyén Vin Giang
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%s Chudi ky tu (string)

%X S thap oluc phan (hexadecimal)

%p Con tré (pointer)

%n S6 lugng cac ky tu

%u S6 nguyén khong du (unsigned integer)
%] Tap cac ky tu (set of characters)

%% Dau phan trim (percent sign)

Ky tu khoang trang (whitespace) duoc dinh nghia gom: khoang trong (blank), tab ngang
\t' (horizontal tab), tab dting "\v' (vertical tab), vé dau dong "\r' (carriage return), dong méi
\n' (newline) hay kéo trang '\f' (form feed). Céc ky tu tring s& duoc bo qua khi scanf()
doc dit liéu tir thiét bi nhap.

Ky tu khong trang (non-whitespace) bao gom céc ky tu khong thudc tap cac ky tu trang

da néu trén.

Bang dudi day liét ké mot s6 dinh dang cho scanf().

Dinh dang Y nghia

size Kich thudc t6i da ctia ving nhap (input field)

H Gia tri nhap duoc chira theo dang short int

L Gié tr1 nhap dugc chira theo dang long int hodc double
L Gia tri nhap dugc chira theo dang long double

* Vung nhap bi bé qua va khong duge ghi

2.1.2.2. Vi du:

Vi du 2.2: Minh hoa cach dung ham scanf() dé cho phép nhap gia trj cho tirng bién.

Gidng vién bién soan: Nguyén Vin Giang
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int n;

long m;

float x;

long double vy;

printf (“Nhap mot so nguyen kieu int:”);
scanf ("%d", &n);

printf (“Nhap mot so nguyen kieu long:”);
scanf ("s1d", &m);

printf (“Nhap mot so thuc kieu float:”);
scanf ("Sf", &x);

printf (“Nhédp mot so thuc kieu long double:”);

scanf ("SLEf", &y);

Luuyl:

Khéngn&nvét:scanf(" %d", &n);

Vi nguoi dung s& phai nhdn phim spacebar dé nhap khoang tring trudc khi nhap sb
nguyén.

Vi du 2.3: Minh hoa cach ding ham scanf() dé cho phép nhap cung luc gia tri cho nhiéu

bién khac nhau va ki€ém tra gia tri trd v€ cia ham scanf().

int n;

float x;

printf (Y"Nhap mot so nguyen va mot so thuc:”);
if (scanf ("%d%f", &n, &x)==2)

printf (“Nhap thanh cong !);

Luuy 2:

Gidng vién bién soan: Nguyén Vin Giang
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Ham scanf () c6 kha nang kiém tra su hop 1€ cua cac ky ty thuoc mot tap xac dinh
dugc ghi trong cap dau ngoic vuong [...]. Nhitng ky tu ghi trong cip ddu ngodc nay duoc

xem la hop 1¢€.
Vi du 2.4:
scanf("%[A-Za-z]", myString);

s& chi chap nhan cic chir cai A-Z va a-z, bat ky 1 ky tu khac khong thudc tap nay sé bi
b6 qua va khong duoc ghi vao chudi myString. Néu mudn cho phép cé khoang tréng

trong chudi nhap, ta ghi thém khoang trong vao tap hop.
scanf("%[ A-Za-z ]", myString);

Ngoai ra néu ky tu dau tién trong cip ngodc vudng 1a ddu " thi scanf() s& chi chip

nhan nhing ky tu khong thudc tip ky tu ghi trong cip ngodc nay. Chang han
scanf("%[™\n]", myString);
s& chip nhén tat ca cac ky tu, ngoai trir ky tu newline \n'.

Vi du 2.5: Chuong trinh sau cho phép nhap vao thong tin ctia ngudi ding gom tén, tudi

va trong lugng, sau do6 in ra trén 1 dong cac thong tin do.

#include <stdio.h>
#include <conio.h>
int main ()
{
char name[50];//Chudi chtta tén, téi da 50 ky tu
int age; //Tudi
float weight; //Trong luong
printf ("Nhap thong tin cua ban:\n");
printf ("Ten: ");
scanf ("$[A-Za-z ]", name);

//Chi nhan chit cai,khoang tréng
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printf ("Tuoi: ");

scanf ("%d", &age);
printf ("Trong luong: ");
scanf ("$f", &weight);

printf ("\nThong tin da nhap:\n");

printf ("Ten: %s\tTuoi: %d\tTrong luong: %5.2fkg",
name, age, weight);
getch () ;
return 0;
}
Két qua:
e C:Documents and Settings' vangiang’,My Documents e =10 x|

Mhap thong tin cua ban:
Ten: Mguwen Hgoc Lan
Tuoi: 18

Trong luong: 48

Thong tin da nhap:

< |

-

Ten: Mguyen Mgoc Lan Tuoi:- 18 Trong luong: 48 .860kg

By

Vi du 2.6: Chuong trinh sau cho phép nhdp vao ban kinh hinh tron, tinh va in ra man

hinh chu vi va dién tich hinh tron do.

#include <stdio.h>
#include <conio.h>
#define PI 3.14159
int main ()
{

float r, ¢, a;

printf ("Ban kinh: ");

Gidng vién bién soan: Nguyén Vin Giang
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scanf ("$f", &r);

1f (r>0)

{
c =2 * PI * r;
a =PI *r * r;

printf ("Chu vi: %8.3f\n", c);
printf ("Dien tich: %8.3f", a);
}
else
printf ("Gia tri nhap khong hop 1le");
getch();
return 0;

}

Két qua:
25 Ea 265
2.2. HAM getche() va getch()
2.2.1. Hdm getche ()
2.2.1.1. Cu phap
int getche(); //#include <conio.h>

Dung dé doc mot ky tur tir ban phim va tra vé ky tu d6, ddng thoi ky tw nhap s& xuit hién

trén man hinh tai vi tri con tré (cursor).

2.2.1.2. Vidu
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Vidu 2.7:

Chuong trinh don gian dudi day cho phép ldp di 1ap lai viéc nhan 1 phim tr ban phim va

in ra man hinh ky tu twong itng va ma ASCII cua ky tu d6 (dugc ghi trong ngoac).

Chuong trinh dugc két thuc khi ngudi dung gd phim 'q' hodc 'Q'.

#include <stdio.h>
#include <conio.h>
int main ()
{
char key;
printf ("Go 1 phim (Q:ket thuc) :\n");
while (1)
{
key=getche () ;
printf("/%d ", key);
if (key=="q' || key=='Q")

break;

return 0;

}

Két qua chay chuong trinh:

et C\Documents and S O] x|

phim {Q:ket thuc): ﬂ
co ma ASCITI =27
co ma ASCII =122
co ma ASCGITI =65
co ma ASCII =7A
co ma ASCITI =497
co ma ASCITI =57 =

AW

2.2.2. Ham getch ()

2.2.2.1. Cu phap
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int getch (void) ; // #include

<conio.h>

Tuong tu nhu ham getche(), tuy nhién ham getch() khong hién ky tu da nhap lén man
hinh. Ham nay rét hitu dung khi can kiém tra xem phim nao trén ban phim dugc nhin dé
quyét dinh thyc hién tac vy tiép theo.

Ham getch () thuong dugce dé o cudi chuong trinh dé gitip dimg man hinh hién thi két
qua chay chuong trinh, chd dén khi ngudi dung nhin mét phim méi két thuc chuong
trinh, khi d6 man hinh hién thj két qua sé& bi déng.

2.2.2.2.Vidu

Vi du 2.8: Chuong trinh kiém tra mat khau don gian, cho phép ngudi dung nhap mat
khau (khong hién thi ky tu nhap 1én man hinh ma thay bang dau *) sau d6 kiém tra xem

mat khau co dang nhu yéu cau khong va xuat thong bao.

#include <stdio.h>

#include <conio.h>

int main ()

{
char a,b,c;
printf ("Nhap mat khau:");
a=getch () ;printf ("*");
b=getch () ;printf ("*");
c=getch () ;printf ("*");

if (a=="'L'&&b=="T'&&c=="T")

printf ("\nChuc mung ban !");
else printf ("\nChuc ban may man lan sau !");
getch () ;

return 0;
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}

Két qua khi chay chuong trinh:

¢+ CDocuments and Set =10l x|

hap mat khaw: s 3
huc ban may man lan sau ¥

K | v 4

2.3. NHAP XUAT DU LIEU DUNG cin & cout
2.3.1. Nhap dir liéu dung cin

cin 12 mot ddi tuong thudc dong nhap (input stream object) thudc 10p iostream

(input/output stream) dugc dinh nghia trong C/C++.

cin cho phép luu gia tri thudc kiéu dir liéu xac dinh tir dong nhap istream (input

stream) vao bién (variable)

2.3.1.1. Cu phap:

cin >> <bién>;

2.3.1.2. Vidu:

So sanh cach nhap dir liéu dung cin va scanf ()

Dung cin Dung scanf()
int a; int a;
cin >>a; scanf (“%sd”, &a) ;
float b; float b;
cin >>b; scanf (“%£"”, &b) ;
float x,vy; float x,y;
Cin >>x>>vy; scanf (“"$f%f”, &x, &y) ;

2.3.3. Xuit dir liéu dung cout

cout 13 mot ddi trong thude dong xuit (output stream object) thudc 16p iostream

(input/output stream) dugc dinh nghia trong C/C++
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cout cho phép ghi gia tri thuoc kiéu dir liéu bat ky 1én dong xuit ostream (output

stream) tir biéu thirc (expression)

2.3.3.1. Cu phap

cout << <biéu thuc>,

Khac voi scanf (), cout ty thuc hién viéc dinh dang dit liéu tay thuoc vao kiéu di

liéu cua ddi twong Xuat.

Pé tao dong mai ta co thé dung ky tu

dbi twgng “endl” cua iostream

"\n’ nhu di véi ham print£() hay dung

2.3.3.2. Vidu
So sanh cach xuét dir liéu dung cout va printf ()
Dung cout Dung printf()
cout<<”Nhap so n = ”; printf (“Nhap so n = ”);

cout<<”Ket qua = ""<<s<<”\n”;

printf (“Ket qua = $f\n”,s);

cout<<a<<”+”7<<b<"="<<a+b;

printf (“$£+%5f=%f",a,b,atb);

Lép iostream khong hd tro cdng cu cho viée dinh dang dix liéu xuat. Bé dinh dang di

licu xuét ta phai dung 16p iomanip (input/output manipulation) véi cac phuong thuc

(method) sau:

Minh hoa cac phuong thtc dinh dang dir liéu xuat cua I0p iomanip

Phwong thirc Y nghia

Vi du

setbase (base)

base

Dit ché do xuat theo co sd

cout<<setbase (16)<<32;

-> 20

set (int n)

Thiét 1ap d6 rong xuét n

cout<<setw (12)<<32;

-> 20

setiosflags (flaqg)

Thiét lap co (flag) cho viéc

xuat sb thuc theo dang khoa

cout<<setiosflags (ios bas

e::scientific)<<123.4506;
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hoc (scientific)

->1.234560e+002

Resetiosflags (flaqg)

Xoéa co da thiét lap
setiosflags (flaqg)

cout<<resetiosflags

ios base::scientific);

setfill (c)

Dién ky tu ¢ vao vi tri trong

trudc gid tri Xuat

cout<<setw (12) <<
setfill (“#')<<32;

> FHF#HR20

setprecision (int n)

Thiét lap d6 chinh xac n

cho gia trj s6 thuc

cout<<

setprecision (5)<<123.456

->123.46

Vi du 2.6 duoc viét lai dung cin va cout nhu sau:

int main ()

{

float r, c,

cin>>r;
1f (r>0)

{

C

a

#include <iostream>
#include <conio.h>
#define PI 3.14159

using namespace std;

ay

cout<<"Ban kinh: ";

2 * PI * r;
PI * r * r;
cout<<"Chu wvi: "<<c;

cout<<"Dien tich: "<<a;
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else
cout<<"Gia tri nhap khong hop le";
getch () ;

return 0;

CHUONG 3: CAU TRUC PIEU KHIEN
3.1. CAU TRUC RE NHANH
3.1.1. Lénh if...else

3.1.1.1. Cu phap

if (<diéu kién>) <phdt biéu>;

Néu <diéu kién> cégiatri true thithychién <phat biéu>

if (<diéu kién>)
<phdt biéu 1>;
else

<phdt biéu 2>;

Néu <didu kién> c6 gidtri true thithyc hién <phat biéu 1>, nguoc lai
thyc hién <ph&t biéu 2>

<didu kién>: Biéu thuc diéu kién (condition) bat ky bao gém céac téan tir so sanh,
logic, bitwise voi két qua 1a mot gia tri logic true (1) hodc false (0). Biéu thirc diéu
kién phai duogc viét trong cip ngoic {...}

<phat bidu >: Phat biéu (statement) bat ky va c6 thé 1a phép gan, biéu thirc, phép goi

ham, va ciing c6 thé 1a mot cdu trac diéu khién bat ky. Két thiic mot phat biéu phai co
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mot ddu chdm phdy “; . Néu <phat biéu > 1a khdi lénh thi phai duoc bao trong cip

ngoac {...}.
3.1.1.2. Vidu
Vidu 3.1:

Chuong trinh sau cho phép nhip 2 s nguyén va in ra sé 1én hon.

#include <stdio.h>
#include <conio.h>
int main ()
{
int a,b;
printf ("Nhap 2 so nguyen bat ky: ");
scanf ("%d%d", &a, &b);
if (a>b)
printf ("max (%d, $d) =%d\n", a, b, a);
else
printf ("max (%d, $d) =%d\n", a, b, b);
getch () ;
return 0;

}

Két qua chay chuong trinh:

o Dy gt ydl.exe - |I:I|£|

hap 2 =o nguyen bhat ky: 23 18 ;I
axt23,.18>=23
L4 | ﬁ

Vidu 3.2:
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Chuong trinh sau cho phép ngudi dung nhap vao 2 s a, b va phép toan can thuc hién (+,

-, *, /). Sau do in két qua ra man hinh.

#include <stdio.h>
#include <conio.h>
int main ()
{

float a,b;

char pheptoan;

printf("a = ");scanf ("%f", &a);
printf ("b = ");scanf ("%f", &b);
printf ("phep toan (+,-,*,/): ");

pheptoan=getche () ;
if (pheptoan=='+")
printf ("\n%.1f+%.1f = %.1f",a,b,a+b);
else
if (pheptoan=='-")
printf ("\n%.1f-%.1f = %.1f",a,b,a-b);
else
if (pheptoan=='*")
printf ("\n%.1£f*%.1f = %$.1f",a,b,a*b);
else
if (pheptoan=='/")
if (b==0)
printf ("\nKhong chia duoc!");
else printf ("\n%.1f/%.1f=%f",a,b,a/b);

else printf ("\nPhep toan khong hop le !");
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getch () ;

return 0;

}

Két qua khi chay chuong trinh:

= fﬂ
= A

hep toan C+,—,.%_ 732 ~

hong chia duoct_

L« I H 4

3.1.2. Lénh switch

3.1.2.1. Cu phap

switch (<biéu thuc>)
{
case <hang 1>:
<phdt biéu 1>;
[break,;]
case <hang 2>:
<phdt biéu 2>;

[break,;]

[default:<phat biéu>;]

}

Y nghia:

Néu <biéu thtc>= <h&ng 1> :thuchién <phat bidu 1>

Néu <biéu thac>= <h&ng 2> :thuchién <phat bidu 2>
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Truong hop mic dinh (default ) # (<hdng 1>,<hdng 2>,..): thuc hién <phat
biéu>
Trong do:

<bidu thuc>: Biéu thic (expression) cho két qua 1a kiéu dir liéu dém duoc, nghia 1a
cac gia tri roi rac kiéu char, int, long, ..

<h&ng 1>, <h&ng 2>,...: Gia tri két qua trong tng ciia <biéu thuc>

<phat biéu 1>, <phat bidu 2>, <phat biéu>: Phat biéu (statement) bat
ky

Thong thuong sau mdi khéi case can cd6 mot phat biéu break nham chuyén diéu khién

ra ngdai switch. Piéu nay s& lam cho cac phat biéu ¢ cac khdi case sau d6 khong

duoc thuc hién.
3.2.2.2. Vidu

Vi du 3.3: Chuong trinh ¢ vi du 2 dugc trinh bay lai dung cAu tric switch.

#include <stdio.h>
#include <conio.h>
int main ()
{

float a,b;

char pheptoan;

printf("a = ");scanf ("$f", &a);
printf ("b = ");scanf ("%f", &b);
printf ("phep toan (+,-,*,/): ");

pheptoan=getche() ;
switch (pheptoan)

{
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case "+': printf ("\n%.1f+%.1f = %.1f",a,b,atb);break;
case '-': printf("\n%.1f-%.1f = $.1f",a,b,a-b) ;break;
case '"*': printf("\n%.1f*%.1f = $.1f",a,b,a*b) ;break;
case '/':
if (b==0) printf ("\nKhong chia duoc cho 0 !");
else printf("\n%.1f/%.1f = $.1f",a,b,a/b);
break;
default: printf ("\nPhep toan khong hop le !");
}
getch();

return 0;}

Vi du 3.4:

Chuong trinh sau cho phép ngudi dung nhap vao mot sé nguyén va lwa chon in gid trj da

nhap theo mdt trong cac hé dém decimal, octal, hexadecimal

#include <stdio.h>
#include <conio.h>
int main ()
{

long num;

int base;

printf ("Nhap mot so nguyen: ");
scanf ("%1d", &num);
printf ("He dem (8/10/16): ");

scanf ("%d", &base);
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printf ("\n\n");

switch (base)

{

case

case

case

default:printf ("He dem %d khong xac dinh",

}

getch ()

8:

printf ("Octal: %1lo", num);
break;

10:

printf ("Decimal: %1d", num);
break;

16:

printf ("Hexadecimal: %1X", num);

break;

.
14

return 0;

}

base) ;

Két qua chay chuong trinh:

Vidu 3.5:

e Dvygtywdl.exe =10 x|

hap mot so nguyen: 123456 ﬂ
e dem (8-18-16>: 16

exadecimal: 1E248_

L4 | b
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Chuong trinh sau hién 1én man hinh 1 menu gém 4 muc. Ngudi dung gd 1 trong cac phim

1, 2, 3 hoic E dé chon muc tuong Ung. Néu phim go vao khong thudc 4 muc nay s€ bi

b4o 13i. Chon ¢ hoic E (exit) dé két thuc chuong trinh.

#include <stdio.h>
#include <conio.h>
int main ()
{

char key;

do

{

printf("1. Menu 1\n");
printf ("2. Menu 2\n");
printf ("3. Menu 3\n");

printf ("E. Exit\n");

printf("1/2/3/E?");
key=getche () ;
switch (key)

{

case '1':
case '2':
case '3':

printf ("\n\nBan da chon muc %c\n\n",

break;

key) ;
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case 'e':
case 'E':
quit=1;
break;
default:
printf ("\n\nKhong co muc %c\n\n", key);
}
if (quit)break;
}while (key!='E’&&key!="e’");
return 0;

}

Két qua:

Y D:I'I.Igtll'.l‘r'd 1.e

1.-2-3/E2

Ban da chon muc 2

1-2-3-E?

N 2w

3.2. VONG LAP
3.2.1. Vong lap for

3.2.1.1. Cu phép

for (<BT khdi tao>;<BT diéu kién>; <BT 1&p>)

<phdt biéu>;
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Néu <phdt biéu>1akhdilénh thi phai dugc bao trong cip ngoic {...}

<BT khdéi tao>: Biéu thic khoi tao (init expression) dugc thuc hién trude khi lap
thuong dung dé khoi tao gia tri cho bién dém sb 1an lap.

<BT didu kién>: Biéu thirc diéu kién (cond expression) dé mé ta diéu kién thyuc hién
cua vong lap. Néu <BT didu kién> ding (true) thi <1énh> dugc thuc hién, ngugc
lai két thuc lap.

<BT ldp>: Biéu thirc 1ap (loop expression) dugc thyc hién sau khi thuc hién <lénh>.
<BT 1&p> thuong dung dé ting gid tri cho bién dém sé 1an lap.

Y nghia:

'

BT khéitao

3.2.1.2. Vidu

Vi du 3.6: Chuong trinh sau cho phép in ra man hinh cac sé nguyén tir 0 dén 100.

53
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i=0

.
>
A

printi("%6d", i)

#include <stdio.h>
#include <conio.h>
int main ()
{
int 1i;
printf ("Cac so nguyen tu 0..%d:\n\n", MAX);
for (i=0; i<=100; i++)
printf ("%ed", 1i);
getch();
return 0;
}

Két qua khi chay chuong trinh:

=10l x|

Cac so nguyen tu 1..188:

a 1 2 3 4 5 6 ? 8 ? 18 11 12
13 14 15 16 17 18 19 28 21 22 23 24 25
26 27 28 29 38 3 32 33 34 35 36 37 38 39
48 41 42 43 44 45 46 47 48 49 58 =) | 52
53 54 55 56 57 58 59 68 61 62 63 64 65
1 67 68 69 7a g 72 73 74 5 76 'l 78 9
88 81 82 83 84 85 86 87 88 89 78 71 22
73 74 75 76 7 78 9 1806

o4
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Vidu 3.7;

Tinh tong cac s6 chin va tong cac s6 1 tir ddy sé nguyén 1, 2,...,100

#include <stdio.h>
#include <conio.h>
#define MAX 100
int main ()

{

for (i=1; i<=MAX; i++)

1f(1i%2!=0)
odd+=1;
else

even+=i;

printf ("Tong day so:
getch () ;
return 0;

}

int i, odd=0, even=0;

printf ("Tong cac so le:
printf ("Tong cac so chan: %d\n", even);

%d", odd+even)

// 1 l1la sbé 1é

// i 1la s& chén

$d\n", odd) ;

Két qua khi chay chuong trinh:

=10f x|
ong cac so le: 2508 ﬂ
ong cac so chan: 2558
ong day so:- 5858
4 W

Luuy:
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- CAu tric 1ap for con dugc goi la cau tric lap ¢6 dinh (fixed loop) vi s6 lan lap
hoan t toan dugc xac dinh. Ngudi ta thuong dung cau trac lap for khi biét trude sb

lan lap.

- Vi cach viét:

for( ; ;)

<phdt biéu>;

s€ tao ra viéc 1ap vo tan va chi co thé két thic béng mot trong cac phat biéu break,

goto hodc return

3.2.2. Vong lap while

3.2.2.1. Cu phap

while (<diéu kién>)

<phdt biéu>;

Néu <phdt biéu>1akhdilénh thi phai dugc bao trong cip ngoic {...}

<diéu kién> (condition): Biéu thuc diéu kién bat ky bao gém cac téan tir so sanh,

logic, bitwise voi két qua 1a mot gia tri logic true (1) hodc false (0).
Y nghia:

»]

False

diéu kién

phat biéu
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Luuy:

- Chu triic while con goi la cdu tric lap kiém tra diéu kién trudc (pre-test loop) vi

diéu kién duoc kiém tra trude khi thuc hién <phat biéu>

- <phat biéu> c¢o thé khong duoc thuc hién lan nao néu lan kiém tra <diéu

kién> dautién co tri false
- Nguoi ta thuong dung cau trac 1ap while khi chua xac dinh duoc sb 1an lap.

- Véi phat biéu:

while (1) ;

s€ tao ra viéc 1ap vo tan, va chi c6 thé két thuc bang mot trong cac phat biéu

break, goto hodc return
3.2.2.2.Vidu
Vi du 3.8:

Viét lai chuwong trinh in ra man hinh cc s6 nguyén tir 0 dén 100, ding cdu tric while

thay vi for

#include <stdio.h>
#include <conio.h>
tdefine MAX 100
int main ()
{
printf ("Cac so nguyen tu 0..%d:\n\n", MAX);
int 1=0;
while (1<=MAX)
printf ("s6d", i++);
getch();

return 0;

o7
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}

Vi du 3.9:

Viét lai chuong trinh tinh tong céc s6 chan va tong cac so 1¢ tor ddy sO nguyén 1,

2,...,100, ding cau tric while thay vi for

Gidng vién bién soan: Nguyén Vin Giang

58




Khoa Cong nghé Thong tin- Trwong Cb Ly Ty Trong TP. HCM

#include <stdio.h>
#include <conio.h>
#define MAX 100
int main{()

{

int i, sum, odd, even;

odd = even = sum = 0;
while (1<=MAX)

{

sum+=i;

if(1%2!=0) // i la sé 1le
odd+=1i;

else // i la sbé chan
even+=i;

i++;

}

printf ("Tong cac so le: %d\n", odd);
printf ("Tong cac so chan: %d\n", even);
printf ("Tong day so: %d", sum);
getch();

return 0;

Vong lip for vawhile c6 thé bién doi twong duong nhur sau:
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\ong lap for \ong lap while
For (<BT khéi tao> ; <BT diéu kién> ; <BT l&p>) <BT khéi tao> ;
{ while (<BT diéu kién>)
<Thén vong ldp>; {
} <Than vong ldp>;
<BT lap>;
}
for ( ; <BT diéu kién> ; ) while (<BT diéu kién>)
{ {
<Thé&n vong lap>; <Thé&n vong ldap>;
} }

3.2.3. Vong lap do...while

3.2.3.1. Cu phap

do <phat biéu> while (<diéu kién>);

Néu <phdt biéu>1akhdi lénh thi phai dugc bao trong cip ngoic {...}

<diéu kién>: Biéu thirc diéu kién bat ky bao gém céc tdan tir so sanh, logic, bitwise
v6i két qua 1a mot gia tri logic true (1) hoic false (0). Biéu thuc <diéu kién>

phai duoc viét trong cip ngoidc (...)

!

phat biéu

Y nghia:

False

diéu kién

True
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Luuy:

- Chu trac do..while con goi 1a ciu trac lap kiém tra diéu kién sau (post-test

loop) vi <diédu kién> dugc kiém tra sau khi thyc hién <phdt bidu>

- <phdt bidu> dugc thuc hién t6i thiéu 1 lan cho du lan kiém tra <diéu

kién> dautién co tri true

- Nguoi ta thudng dung ciu trac 13p do..while khi chua xac dinh duoc s6 lan lap

hay can kiém tra dit liéu nhap.

- Véi phat biéu:

do ; while(1l);

s€ tao ra viéc 1ap vo tan, va chi c6 thé két thuc bang mot trong cac phat biéu

break, goto hodc return
3.2.3.2. Vidu
Vidu 3.10:

Viét lai chuong trinh in ra man hinh cac s6 nguyén tor 1 dén n, dung cau trac

do..while. Trong d6 n la s nguyén dwong duoc nhap vao.

#include <stdio.h>
#include <conio.h>
int main ()
{

int i=1,n;

do

printf ("Nhap so mot nguyen duong:");
scanf (“%d”, &n) ;

}while (n<=0);

61
Gidng vién bién soan: Nguyén Vin Giang



Khoa Cong nghé Thong tin- Trwong Cb Ly Ty Trong TP. HCM

printf ("Cac so nguyen tu 1..%d:\n\n", n);
do printf ("%$e6d", i++); while(i<=n);
getch () ;

return 0;

}

Vi dy 3.11:

Viét lai chuong trinh tinh tong cac s chin va tong céac sb 1é tir ddy s6 nguyén 1, 2,....n

dung cau tric do..while. Trong d6 n la so nguyén duong dugc nhap vao.

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

{

int i, sum, odd, even, n;

printf ("Nhap so mot nguyen duong:");
scanf (“%d”, &n) ;

}while (n<=0);

do{
sum+=i;
if(1i%2!=0) // i la so le
odd+=1i;
else // 1 la so chan
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event+=i;
i++;
}while (i<=n) ;
printf ("Tong cac so le: %d\n", odd);
printf ("Tong cac so chan: %d\n", even);
printf ("Tong day so: %d", sum);
getch () ;

return 0;

}

3.3. CAU LENH RE NHANH (SV ti hoc)
3.3.1. Cau lénh break

Dulng dé két thic viéc thuc hién cac phat biéu tir sau vi tri break téi hét cau trac hién
thoi nhu switch, for, while, do..while. Diéu khién duoc chuyén tsi phat biéu
hay cau tric ké sau cau trac da dugc két thuc.

Trong nhiing cau tric switch, for, while, do..while 16ng vao nhau, lénh
break chi cé tac dung ddi véi cau tric bao no gan nhat.
Vi du 3.12: Chuong trinh sau cho phép nguoi dung thuc hién nhiéu lan viéc nhap vao
mot s6 nguyén dwong (két thuc chuong trinh khi nhap sé 0) va in ra théng bao sé vira

nhap co la sé nguyén té khong.

#include <math.h>
using namespace std;
int main ()

{

int m, i;
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while (1)

{

do

cout<<"\n\nNhap mot so nguyen duong (ket thuc

nhan 0): ";
cin>>m;
}while (m<O0);
if (m==0) break; //thoadt khoi vong ldp while (1)
float can = sgrt((float) m);
for (i=2; i<=can; i++)
if (m%1i==0) break; //thodt khdéi vong ldap for

if (m==1]|i<=can)
cout<<"So "<<m<<" khong la so nguyen to";
else cout<<"So "<<m<<" la so nguyen to";
}
getch () ;

return 0;}

Két qua chay chuong trinh:
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o 2 Documents and Settings', ¥angiang',™M

hap mot so0 nguyen dwong <ket thuc nhan B8>: 1
0 1 khong la so nguyen to

hap mot so nguyen dwuong “ket thuc nhan B>: 2
o 2 1la S0 nguyen to

hap mot so nguyen dwong <ket thuc nhan B>: 3
o 3 1la so0 nguyen to

hap mot so nguyen duong “ket thuc nhan B>: 4
o 4 khong la so nguven to

hap mot seo nguyen duwong <ket thuc nhan 8>: 8

3.3.2. Cau Iénh continue

Giap bo qua viéc thuc hién cac phat biéu sau continue trong cac cau trac lap for,
while, do...while, vachuyén diéu khién vé dau ciu trac lip co chira continue.
continue thuong duoc sir dung trong cau trac lap nham muc dich chuyén diéu khién vé
dau vong lap.

Trong nhitng cau trac 1ap for, while, do...while long vao nhau, Iénh continue
chi c6 tac dung ddi véi cau trac 1ap gan nhat chaa no.

Vi du 3.13: Chuong trinh in ra man hinh cac s6 nam trong doan tir 1 dén 10 khong
chia hét cho 3.

#include <stdio.h>
#include <conio.h>
#define MAX 10

int main ()

for (int i=1; i<MAX; i++)

1f(1i%3==0) continue;

printf ("%3d", 1i);

65

Gidng vién bién soan: Nguyén Vin Giang



Khoa Cong nghé Thong tin- Trwong Cb Ly Ty Trong TP. HCM

}
getch();

return 0;

e CDocuments and O] x|

‘_‘T B e
Két qua chay chuong trinh; 2 t 4

BAI TAP CHUONG I|

1. Viét chuong trinh hoan d6i gié tri ctia 2 s6 nguyén duoc nhap.

2. Viet chuong trinh nhap vao chiéu dai va chi€u rong cia mot hinh chir nhat, tinh va in

ra man hinh:
a. Chu vi hinh chir nhat
b. Dién tich hinh chir nhat

3. Viét chuong trinh giai va bién ludn phuong trinh bac 2 véi cac hé sb a, b, ¢ va nghiém

x la cac so thuec.

4. Viét chuong trinh nhap mot ky ty, néu 1a chir hoa thi d6i sang chir thudng va nguoc

lai.
5. Viét chuong trinh nhap vao 3s a, b, c va :
a. Kiém tra xem a, b, ¢ ¢ phai la d6 dai 3 canh cua mot tam giac khéng.
b. Kiém tra tam giac trén (néu c6) la tam giac gi (vudng, can déu, tam giac thudng)
c. Tinh chu vi, dién tich hinh tam giac.
6. Viét chuong trinh nhap vao mot sé nguyén 1a téng sb gidy (second), ddi tong sb gidy
sang gio, phut, gidy va in ra man hinh theo dang hh:mm:ss
7. Viét chuong trinh nhap vao 3 s6 nguyén. In ra cho biét s6 1on thir nhat, sé 1on thir hai,

va sO nho nhat

Gidng vién bién soan: Nguyén Vin Giang



Khoa Cong nghé Thong tin- Trwong Cb Ly Ty Trong TP. HCM

8. Viét chuong trinh ding cac cdu tric lip for, while, do..while dé in ddy cic sb

nguyén 1¢ nho hon 100 theo chiéu nguoc véi miu sau:
99,97,95, ...,3,1
9. Viét chuong trinh tinh :
a. S=1+ 3+ 5 +...+n (n 1a s6 duong 1¢)
b. S=2+4+6+...+2*n
c. S=1/2+1/3+1/4+...+1/n
d. S=1/2 + 3/4 +5/6 +...+n/(n+1)
e. n!=1*2*3%_ *n
f. P=x" (thuc hién bang 2 cach dung va khdng dung ham pow())
g. P=11+2!+3!+.. .+n!

9. Viét chwong nhap mot s6 nguyén khdng am va ra s6 dao ngugc. Vi du, néu nhap vao
483 thi in ra 384.

10. Viét chuong trinh tinh tong va tich cta day s6 gdm n phan tir. Trong d6 s6 N va cac

phan tir dwgc nhap vao tir ban phim khi thyc hién chwong trinh.
11. Viét chuong trinh kiém tra va in ra cac s6 nguyén t6 nhé hon 100

12.Viét chuong trinh cho phép nguoi nhap vao n sé thuc bat ky véi n 1a gia tri nhap. Sau

doé thuc hién cac cong viée sau:
a. Pém xem c6 bao nhiéu s thuc duong
b. Tinh téng cac s thuc duong
c. Tinh trung binh cong ctia cac s6 thuc duong
d. Tim cb 16n nhit va sé nho nhit trong tat ca cac sé duoc nhap
e. Tim s6 16n nhat va nho nhét trong cac sb thuc duong

13. Viét chuong trinh cho phép nguoi nhap vao mot diy cac sd nguyén duong, két thic

nhdp khi ngudi dung nhép vao so 0. Sau d6 thuc hién cac cong viéce sau:
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a. Bém xem c6 bao nhiéu s chin
b. Tinh téng cac sd chin
c. Tinh trung binh cong cta cac sb chin
d. Tim s 16n nhét va s6 nhé nhat trong tit ca cac sd chin
e. Dém xem c6 bao nhiéu s6 nguyén tb
14. Viét chwong trinh Tro choi Odn tu ti
Huéng dan:
- Cho nhéap tén 2 nguoi choi.

- Cho chuong trinh sinh 2 s6 ngau nhién a va b khac nhau trong pham vi tir 1

dén 3 tng v6i 2 ngudi choi, sir dung :
+ Ham khoi dong bd sinh s6 ngau nhién: srand() trong thu vién <cstdlib>.
+ Ham sinh s ngau nhién: rand() trong thu vién <cstdlib>.
+ Ham 14y thoi gian cta hé thong: time() trong thu vién <ctime>

- Chuyén d6i s6 nguyén n bat ky dé gia tri nam trong doan [1, m] (Dung chép

chia lay du : n%m +1
- In két qua cta timg ngudi (1 : Kéo, 2: Bua, 3: Bao)
- So sanh 2 sb:
Néu a=0&&b=3 thi a thing
Nguoc lai:
Néu a<b thi b thing
Nguoc lai a thing
- Xuat thong bao ngudi thang cudc.

Vi du két qua chay chuong trinh:
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Ten nguoi choi 1: Lan
Ten nguoi choi 2: Dung
Lan chon KEO >< Dung chon BAO

NGUOI THANG CUOC: Lan

Phét trién trd choi: Sau khi hoc xong phan vong l3p can cai tién dé cho phép

chuong trinh chay nhiéu 1an dén khi tim dugc ngudi thang cudc.

15. Viét Chwong trinh Tro choi Boi vui

Cho nguoi choi nhap ngay thang nam sinh va in ra du doan tuong lai cia nguoi

choi.

Huéng dan:
- Cho nguoi choi nhap ngay (d), thang (m), nam sinh (y) va bién d6i thanh mot

s6 nguyén tir 1 dén n (n 1a s6 lwong 14 s6 ma nguoi 1ap trinh mudn tao).
Vi du: s6 sinh duoc = (d+m+y)%n+1.

- Ung v6i moi s6 tir 1 dén n s& xuat ra 14 so twong tng (1a nhitng ciu du doan

vui ing vo1 tung con s0).

Vi du két qua chay chuong trinh:

Ngay sinh cua ban (DD/MM/YY):
15/02/2000

LA SO CUA BAN:

Ban se lam viec cho cong ty da quoc gia va

phai di lai rat nhieu !
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16. Viét chwong trinh Tro choi Chir chay
Cho nguoi choi nhap ho tén va cho phép ho nguoi choi chay lién tuc tur trén
xubng dudi va tir trai qua phai va d6i mau chit lién tuc.
Huwéng din:
- Cho nguoi choi nhap ho tén.
- Khéi tao bién n=1.
- Lap lién tuc céc thao tac:
+ X6a man hinh
+ Chén n dong trong
+ Chén 1 khoang tab.
+ Do6i mau ngﬁu nhién hodc tuan tu tir 0 dén F
+ Xuit chudi ho tén.
+ Tang n
- Chuong trinh str dung cac ham sau:
+ Ham x6a man hinh: system("cls") trong thu vién <windows.h>
+ Ham d6i mau chit  system("COLOR xy") trong thu vién <windows.h>

+ Ham cho Sleep() trong thu vién <stdlib.h>

CHUONG 4: HAM

Gidng vién bién soan: Nguyén Vin Giang
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4.1. TONG QUAN VE HAM TRONG C/C++
4.1.1. Khai niém ham
4.1.1.1. Khai niém

Ham (function) 1a mot chuong trinh con (subroutine) trong d6 cho phép dinh nghia

trude cac phat bi€u can thuc hién nham giai quyét mot nhiém vu xac dinh.

Trong mdt chuong trinh C, ti thiéu phai c6 mot ham, d6 13 ham main(). Cac ham
dinh nghia sin (pre-defined functions) ctia C/C++ va nhitng ham méi do ngudi dung dinh
nghia s& dugc goi toi trong ham main(). Him main() duoc xem 1a diém vao ciia mot

chuong trinh.

Thong thuong thi mot ham sau khi dugc goi thuc hién s€ tra vé mot gia tri c6 kiéu xéc
dinh. Tuy nhién diéu nay 1a khong bat budc, néu ham khong tra vé gia tri thi kiéu cua
ham duoc khai b4o voi tir khoa void (thyce ra thi void cling 1a mot kiéu di liéu duge dinh

nghia trong C/C++).
4.1.1.2. Cong dung ciia ham

Pé giai quyét mot mot van dé nao do, phuong phap don gian va hiéu qua 1a chia nho
van dé 16n thanh cac van dé nho hon con goi 1a cac module. Mdi module chi thyc hién
viéc giai quyét mot van dé don gian theo mot thut todn xac dinh. Trong C/C++ mdi
module nhu vay duoc hién thuc thanh mot ham.

Nhu vay, ham 1a phuong tién cho phép chia mdt chuong trinh 16n thanh cac chuong
trinh con nho hon. Piéu nay dan dén cac loi diém sau:

- Viéc lap trinh trd nén don gian hon, viéc phan tich, stra 161, ndng cap chuong trinh

cling thuan ti¢n hon.

- Mot ham c6 thé duogc go1 to1 nhiéu 1an trong mgt chuong trinh va co thé duoc dung
trong cac chuong trinh khac nhau, do d6 co thé tiét kiém dugc thoi gian lap trinh
nhd vio viéc diung lai cac ma ngudn da co nay.

- Phin mém thudng duoc phat trién boi mot nhém lap trinh vién, viéc chia nhod

chuong trinh thanh nhiéu module gitup lam cho viéc phan cong cong viéc cho mdi
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thanh vién s& thuan loi hon, mdi ngudi chi phai thuc hién mot s6 module nhat dinh

ma khong can phai biét hét toan bo chuong trinh.
4.1.2. Céu tric cia ham
4.1.2.1. Cau tric

Phin khai bao va mé ta ham (prototype)

<Kiéu DL tra vé> <Tén ham> ([<Danh sach tham sé>]);

e <Kiéu DL tra vé> (return type): Kiéu dir liéu tra vé cia mot ham (vi du:
char, int, float,..) hoic 12 void néu ham khong tra vé gia tri . Truong

hop khong ghi kiéu dit lidu tra vé thi s& duoc tw dong xem la kiéu int.

® <Tén ham> (function name): Tén cia ham, dugc dat theo qui udc dat tén

cia C/C++ . Luu ¥ tén ham khong c6 ddu va khoang trang.

e <Danh sich tham sé> (parameter list): Danh sich tham sb duoc
truyén cho ham, mdi tham s phai c6 kiéu dir liéu xac dinh, cic tham sb cach nhau
bang dau phay. Néu ham khong c6 tham sd truyén thi s& dugc ghi 1a void hodc
dé trong.

Phan khai bao thuong duoc viét trudc ham main () sau phﬁn cac dan hudng bién dich
#include va khai bdo hing #define trong file .cpp hoic viét trong file header .h
néu phan cai dat ham duogc viét trong file header .h. Sau khi da khai bao ta c6 thé viét
101 goi sir dung mdt ham trudc phan cai dat ctia ham do.

Phin cai diat ham (Implementation)
Bao gém cac phat biéu can thuc hién cua ham viét trong cdp ngodc nhon {...}. Phan

cai dat thuong duoc viét ngay sau ham main () .

<Kiéu DL tra vé> <Tén ham>([<Danh sdch tham sé>])
{

<Thadn ham>

}

Vidu 4.1;
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Ham sqr () trong chuong trinh don gian sau s& tra vé gid tri binh phuong ctia mot sb

nguyeén x cho trudc.

1

2

10

11

12

13

14

15

16

17

18

19

20

#include <stdio.h>
#include <conio.h>
// Prototype cua ham sqr()
long sgr(int x);
int main (void)
{
int num;
long square;
printf ("num = ");
scanf ("%d", &num);
square=sqgr (num) ; // Goi ham sqr()
printf ("sqgr(%d) = %1d", num, square);
getch () ;
return 0;
}
// Implementation cda ham sqr()
long sqgr (int x)
{
return (x * x);

}

Két qua khi chay chuong trinh:
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Vi du 4.2: Chuong trinh sau sir dung ham Swap () dé hoan vi gia tri cia 2 bién a vab

kiéu int. Ching han: a=7 va b=3 thi sau khi goi ham Swap (a,b) tas&cd a=3 va

b=7.
©)
v 0 ]
7 3 7
a b temp

t © |
Hinh 4.1: Thao tac dé hoan vi gié tri cia 2 bién a va b

Ngoai ra trong chuong trinh con cé 2 ham khac duoc cai dat:
- GetNum() cho phép nhap dit li¢u tir ban phim vao chuong trinh

- Printout () cho phép xuat dit liéu ra man hinh

1 #include <stdio.h>

2 #include <conio.h>

3 // Prototype cua cac ham

4 int GetNum(void);

5 void PrintOut (int a, int Db);

6 void Swap (int &a, int &b);

7 int main (void)

8 {

9 int m, n;

10 m = GetNum() ; // Goi ham GetNum() cho sé th@ nhit

11 n = GetNum() ; // Goi ham GetNum() cho sé tht hai

12 printf ("\nTruoc khi goi Swap () :\n");

13 PrintOut (m, n); // Xuat gid tri ra man hinh

14 Swap (m, n); // Goi ham Swap() dé thuc hién hoan vi
15 printf ("\nSau khi goi Swap () :\n");
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16 PrintOut (m,n) ;
17 getch();

18 return O;

19 |}

20 | // Implementation cua ham Swap ()

21 | void Swap (int &a, int &b)

22 | A
23 int temp = a;a = b; b = temp;
24 |}

25 | // Implementation cta ham GetNum/()

26 | int GetNum(void)

27 |1

28 int x;

29 printf ("Nhap mot so nguyen: ");
30 scanf ("%d", &x);

31 return x;

32 |}

33 | // Implementation ctia ham PrintOut ()

34 | void PrintOut (int a, int b)

35 {
36 printf ("a = %d, b = %d\n", a, b);
37 }

Két qua khi chay chuong trinh:

¢t ChyDocuments and Se =10 x|

hap mot =o nguyen: 2 3
hap mot so nguyen: 3

ruoc khi goi Swap{l:
=2, h=13

an khi goi Swap(>:
= h =2

-
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4.1.2.2. Céch trinh bay phan khai bao va cai dit ham
Cach thong thwong: Nhu trong cac vi du trén.

- Prototype phai duoc viét trude khi goi ham dé sir dung.

- Implementation duoc viét sau khi goi ham thuong 13 sau ham main() hay cuéi file

chua prototype.

Cach trinh bay khac:

- Bo qua khong viét phan prototype nhung phai dam bao viét phan implementation

cua ham truac khi st dung.

Vidu 4.1 duogc trinh bay theo cach nay nhu sau:

1

2 // Implementation cta ham sqgr()

3 long sqgr (int x)

4 {

5 return (x * x);

6 }

7 int main ()

8 {

9 int num;

10 long square;

11 printf ("num = ");

12 scanf ("%d", &num);

13 square=sqr (num) ; // Goi ham sqr ()
14 printf ("sqr (%d) = %1d", num, square);
15 getch();

16 return 0;

17 |1}
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4.1.2.3.Lénh returnva exit

Lénh return

return [<Biéu thuc>];

e <Bidu thirc> (expression): Biéu thic c6 gia tri kiéu twong Gng véi kiéu tra

vé cua ham.

e Lénh return tra diéu khién tir ham duoc goi cho ham dé goi nd tai vi tri cta 1énh

return, gia tri cla <Biéu thic> néu c6 duoc tra vé cho ham goi. Nhitng

Iénh sau return s€ bi bd qua khi return dugc thuc hién.

e Doi véi ham co tra ve gia tri:

Trong thdn ham ludn cd ciu Iénh : return <biéu thic>;

float add(float a,

return a+b;

float b)

Goi thuc
hién ham add(),
diéu khién cua
ham main()
. . dugc chuyén
void main -
{ Q cho ham add()
float a=5, b=8, c;
I
c=add(a,b); — | t
printf (“%d”, c); 1¥ad@u” i
etch () ; khién va gia
} g ’ tri biéu thirc
a+b cho ham

goi1 la main()

Hinh 4.2: Minh hoa diéu khién cua chuong trinh khi gap Iénh return

e Doi véi ham khong tra vé gia tri:

Trong than ham c6 thé khong c6 1énh return hoidc ding cdu 1énh : return ;

Vi du 4. 3: Chuong trinh sau cho phép ngudi ding nhap vao mot s6 nguyén n va in ra

man hinh n dau *.

1 vold InSao (int n);

Gidng vién bién soan: Nguyén Vin Giang
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2 int main (void)

3 {

4 int n;

5 printf ("\nBan muon in bao nhieu dau * 2: ");
o scanf ("%d", &n) ;

7 InSao (n);

8 getch();

9 return O;

10 |}

11 | void InSao (int n)

12 | {

13 if (n<l) return ;

14 for (int 1i=1;i<=n;i++)
15 printf ("*");

16 |}

Két qua khi chay chuong trinh:

B | CA\Users\VanGiang\Desktop\VD1.3.exe ESREE

-~

an muon in bao nhien dau = ?: 1@

Ham exit ()

Ham exit () dung dé két thuc chuong trinh. Dé ¢6 thé goi ham exit (), can phai co

dan huéng #include <stdlib.h> hoic #include <process.h>.

exit (<trang thai>)

e <trang thai> (status): Trang thai két thic mot qua trinh, thuong thi gia tri
la o (héng EXIT SUCCESS) néu khong cé 16i, nguoc lai ¢ gid tri khac 0 (hoac

hing EXIT FAILURE).
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Vi du 4. 4: Cho phép ngudi dung nhap cac ky tu va in ra man hinh ma ASCII cua ky tu

nay, néu ngudi dung nhan ‘g’ hay ‘Q’ chuong trinh s& két thac. Qua d6 minh hoa diéu

khién ctia chuong trinh khi gap ham exit () .

10

11

12

13

14

15

16

17

18

19

20

21

22

23

void InMaASCII();
int NhapKyTu() ;
int main ()

{

while (1)

InMaASCII();
}
getch ()
return 0;
}
void InMaASCITI ()
{
int a=NhapKyTu() ;
printf ("$c -> %d ",a,a);
}
int NhapKyTu ()
{
printf ("\nNhap mot ky tu:");
char c=getch();
if(c=='Q' || c=="q") exit(0);

return (int)c;
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Két qua khi chay chuong trinh:

goi thiwee hién ham
InMaASCIT |

int main{()
{
while (1)

{

}

getch () ;

bo— o

TnMaASCII() ;

return 0;

{ goi thwee hién han
NhapKyTu ()
int a=NhapKyTu/()

printf("Ed (%c)", a, a);

\

két thiic ham InMaASCIT ().
NhapEyTu()va main ()

int NhapKyTu ()
{
printf("\nNhap mot ky tu:");
char c=getch() ;
if(e=="Q"' || c=="q")
T———exit (0);

return (int)c;

Hinh 4.3: Minh hoa diéu khién caa chwong trinh khi gap ham exit () .

4.1.3. Sir dung ham

Prototype & implementation ciia mot ham cé thé duoc viét trong mot file header, khi

do6 dé sir dung ham nay can phai c6 dan huéng #include.

Truong hop ham dugc cai dat va bién dich thanh file nhi phan .dll (dynamic link
library) thong thudng, can chép file .dll vao thu muc lam viéc. Néu ham duoc cai dat theo

dang COM/DCOM ((distributed) component object model) va dugc phan phdi dudi dang

file .dll hay .ocx ta can ding ky no (register) voi hé diéu hanh trude khi ding.
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Ham c6 thé duoc goi tir mot khai bao hz‘ing, bién, trong mot biéu thire, vé phai cua mot
phép gan, trong mot ham khéc, va ciing c6 thé trong ban than ham d6 trong trudng hop dé

quy (recursive).
Cin ctr vao kiéu tra vé cua ham, ta cé 2 truong hop sau:
4.1.3.1. Ham khong tra vé gia tri

Dé goi ham chi can ghi t&n ham & cac tham sé truyén (khong khai bao kiéu dir ligu

cua cac tham sd.

<Tén ham> (<Tén cac tham sé>);

Bang 4.1: Cach goi ham khong tra vé gia tri

Prototye cia ham Cach goi ham Ghi chu
Swap (a, Db); a, b, m, n phai dugc khai
void Swap (int &a, int &b); Swap (m, n); bdo va gan/nhap gia tri

truac khi dung.

void PrintOut (int a, int b); PrintOut (a,b) ;

4.1.3.2. Ham tra vé gia tri
Céch 1: Xuét ngay gia tri tra vé cua ham ding print£ () hay cout

Bang 4.2: Cach goi ham tra vé gia tri trong cau 1énh xuat

Prototye cia ham Cach goi ham Luuy

cout<< x<LLMFLIx<LL="<<sqr (X) ; X, a, b phéi duoc
long sqr(int x); . , \
printf (“$d*3d=%1d", %, x, sqr (x)); |Khai ~bdo va

gan/nhap gia tri

trude khi dung.

float add(float |cout<<”tdéng la: “<<add(a,b);

a, float b); printf (“tdng la: %f”,add(a,b));

Céch 2: Gan gia tri tra vé ciia ham vao mot bién va xu 1y bién d6
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Bang 4.3: Cach goi ham tra vé gia tri bang cach gan vao bién

Prototye cia ham Cach goi ham Luuy

long t=sqgr (x); X, a, b phai duoc
long sqr(int x); _ ’ ‘
COUL<KLKRLL * 7 <<x<<="<<t ; khai bao va
printf (“%d*$d=%1d",x,x, t) ; gan/nhap gia tri
trude khi dung.

float t= add(a,b);
float add(float

a, float b);

cout<<”tdng la: “<<t);

printf (“tdng la: %f”,t);

4.1.4. Truyén tham s6

Trong viéc cai dit ham thi tham s (parameter) hay doi sé (argument) truyén cho ham
13 mot van dé c6 tim quan trong rat 16n va nd anh hudng dén cach thic cai dit ciing nhu
gidi thuat sir dung dé cai dat ham.
4.1.4.1. Tham sb thuc (real parameters)

La tham sb duoc truyén thuc su cho ham thong qua 161 goi ham. Vi tham s6 thuc ta
khong chi quan tdm dén kiéu dir liéu ctia tham s6 ma con quan tdm dén tén cta tham sb
tuong Ung can truyén. Tén cta tham sb thuc do vay co thé khac voi tén cua tham sd hinh
thirc, va trong nhiéu trudng hop tham sé thyc khong phai 13 tén ma 1a mot hang cu thé.
4.1.4.2. Tham s6 hinh thirc (formal parameters)

La tham sb duoc khai bao trong prototype mé ta ham. Pdi v6i tham sé hinh thuc diéu
ta can quan tim khong phai 14 tén cta tham sé ma 13 kiéu cta tham s can truyén cho
ham va tht ty cic tham sd ghi trong mo ta ham. Nhu vAy tén cila cic tham sd trong
truong hop ndy chi mang tinh hinh thirc va ching c6 thé khac tén véi cac tham s s&
dugc truyén thyc sy cho ham thong qua 10i goi ham.

Trong vi du 4.1 & trén, ta c6 x 1a tham s6 hinh thirc va num 13 tham sb thuc ctia ham

sqgr ().
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1 long sqgr(int x);// x: tham s6 dugc khai bido mét cach hinh thiic
2 int main ()

3 {

4 int num;

5 long square;

o printf ("num = ");scanf ("%d", &num);

7 square=sqr (num); // num: tham sé thuc su truyén cho ham
8 printf ("sgr(%d) = %1d", num, square);

9 getch ()

10 return 0;

11 |}

Tham s6 hinh thirc tri hay tham trj (value parameter)

La tham s6 duoc truyén cho ham bang gia tri ca tham sé thyc. Khi d6 sy thay doi gia
tri ctia tham s trong ham néu co s& khong 1am thay doi gia tri ctia tham sé thuc dé trong
ham goi.

Trong vidu 1.1, véi ham : long sqr(int x);

thi x 1a tham tri, vi trong ham main () gia tri cia bién num 14 tham s6 thuc truyén cho
ham sqr () qua phép goi him square=sqr (num) khong bi thay d6i sau khi két thuc
viéc thuc hién ham nay.

Tham s6 hinh thirc bién hay tham bién (variable parameter):

La tham sé duoc truyén cho ham bang dia chi cta tham sb thuc. Khi d6 sy thay d6i
gi4 tri twong mg cua tham sb trong ham (néu c6) sé lam thay doi gia tri cua tham sb thuc
do6 ¢ ngoai ham.

Trong vidu 1.2, véi ham : void Swap (int &a, int &b);

thi a va b 1 cac tham bién vi tham sé duoc truyén cho ham Ia sa (dia chi cua a), &b
(dia chi ciia b) nén su thay doi gia tri cua a, b bén trong ham Swap () s& dugc cap nhat
ngay 1én dia chi cua a, b ciing chinh la dia chi cua tham sé thuc ctia m va n ciia ham

main () Nén gia tri cia m, n s& bi thay doi theo.
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Nhu vay, ngoai gia tri tra vé thong thudng cta ham thong qua cu Iénh return, ta co

thé “tra v&” cho ham goi cac gia tri khac bang cach sir dung tham bién.

Vi du 4.1 & trén ciing c6 thé duoc trinh bay lai nhu sau:

1 void sqgr(int x, long &result)
2 {

3 result =x * x;

4 }

5 int main ()

6 {

7 int num;long square;

8 printf ("num = ");

9 scanf ("%$d", &num) ;

10 sgr (num, square) ;

11 printf ("sqgr (%d) = %1d", num, square);
12 getch () ;

13 return 0;

14 |1}

4.2. VAN PE TAM VUC
4.2.1. Khai niém tam vuc

Tam vuc (scope) cia mot dbi tuong (object) 1a pham vi/mién (domain) ma ddi tuong
d6 duoc biét dén va co thé st dung dugc trong pham vi/ mién do.

Cu thé hon, d6i tuong ¢ day 1a mot ham (function), mot bién (variable), mot hiang
(constant), mot 16p (class). Pham vi/mién & ddy 1a mét cu trac diéu khién (control

block), mot ham, mét file , mot chuong trinh, hay mot hé chuong trinh.
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Hinh v€ trén 12 mdt vi du minh hoa vé tam vuc. Trong d6 mién A chura doi tugng a,

mién B chira d6i tuong b, mién C chira d6i tuong ¢, va mién D chira di tuong d.

—  Tam vuc cia doi tuong a la mién A, B, C vaD.

—  Tam vuc cua doi tuong b la mién B va D.

—  Tam vuc cua doi tuong c la mién C.

—  Tam vuc cia ddi tuong d la mién D.

Khi dé cap dén tdm vuc, ta quan tam dén tm vuc cua ham va tdm vuc cta bién.
4.2.2. Qui tic co ban vé tam vuc
4.2.2.1. Tam vuc ciia ham

Khi mot ham dugce mé ta trong trong mot file (md ngudn . cpp hodc header . h) thi né
¢6 pham vi sir dung chi trong file d6. TAm vuc ctia ham nay 1a chinh né va tt ca cac ham

nam sau phan khai bao hay cai dat ctia ham nay.

Vi du 4.5: Chuong trinh sau cho phép nhap vao ban kinh r cua m¢t hinh tron va in ra

man hinh chu vi ¢, dién tich s twong ung. Trong do:
- Ham Nhapso () ¢6 tam vuc la ham Chuvi () , DienTich () vVa haim main ()
- Ham chuvi () c6 tim vuc |3 hAm DienTich () va ham main ()

- Ham DienTich () ¢6 tAm vuc la ham main ()
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1 float NhapSo();
2 float ChuVi (float r);

3 float DienTich (float r);

4 vold main (void)

5 {

6 float r, C, S;

7 r = NhapSo () ;

8 C = ChuVi(r);

9 S = DienTich(r);

10 printf ("\n\n");

11 printf ("C = %-7.2f\n", C);
12 printf ("S = %-7.2f\n", S);
13 getch () ;return 0;

14 |}

15 | float NhapSo()

16 | {

17 float r;

18 do

19 {

20 printf ("Ban kinh:\n");
21 scanf ("Sf", &r);

22 }while (r<0);

23 return r;

24 |}
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25 | float ChuVi (float r)

26 | {

27 1if (r>0) return 2*PI*r;
28 else return -1;

29 |}

30 | float DienTich(float r)

31 | {

32 if (r>0) return
33 PI*r*r;

34 else return -1;
35 |}

Trong truong hop c¢6 din huéng #include trong mot file thi tim vuc cua ham trong
file ghi trong din huéng #include dugc md rong dén file c6 chira din hudng
#include.

Vi du 4.6: Chuong trinh trong vi du 4.5 ¢6 thé trinh bay lai bang cach phan bé trén 3 file:
mylib.h, mylib.cpp, HinhTron.cpp. Trong d6 HinhTron.cpp la file ma ngudn

chinh c6 chira ham main () .

Céac ham trong file mylib.cpp la cai dit cua cac ham co prototype mo ta trong
mylib.h.

Bing dan huéng #include "mylib.h" trong file HinhTron.cpp lam cho cac
ham trong mylib.h ¢ thé goi duoc trong file HinhTron. cpp.

Ham NhapSo () trong file HinhTron. cpp goi dugc trong ham main () va cac ham
khac néu co trong file ndy nhung khong thé goi dugc tir cac file mylib.h va

mylib. cpp.
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// HinhTron.cpp // mylib.h
#include <stdio.h> #ifndef  MYLIB H
#include <conio.h> #define _ MYLIB H
#include "mylib.h" srererenenanemsmsenents® £10at Chuvi (float r) ;
float NhapSo(); < float DienTich(float r);
void main (void) #endif N
{ :
flSa;hr,SC, s; // mylib.cpp i
o Z apapSel) #include "mylib.h" wweews
= Chuvi (r) ; #define PI 3.14159
S = DienTich(r);
printf("\n\n"); float ChuVi (float
printf ("C = %-7.2f\n", C); { cat ChuVi(float r)
printf("s = %-7.2f\n", S); if (r>0) return 2*PI*r;
getch(); else return -1;
return O;
} }
f1°at NhapSo () float DienTich (float r)
. {
gloat ri if (r>0) return PI*r*r;
{o else return -1;
printf ("Ban kinh:\n"); b
scanf ("$£f", &r);
}while (x<O0);
return r;
}

4.2.2.2. TAm vuc ciia bién:

Bién cuc b (local variable): Bién duoc khai bao trong mot cau trac diéu khién hay ham.
Tam vyc caa bién cuc bo la pham vi cua cau trac diéu khién hay ham d6. Viéc tham
chiéu dén mot bién ngoai tam vuc cua no sé gy ra 16i bién dich.
Bién toan cuc (global variable): Bién dugc khai bdo bén ngoai tat ca cac ham. Tam vuc
cuia bién toan cuc la toan bé file chira khai bao do.

Khi trong mot file co chira din hudng #include thi bién toan cuc dugc khai bao
trong file ghi trong #include c6 thé dung trong file c6 chira #include.

Su thay doi gia tri cia bién toan cuc trong mot ham s& lam thay doi gia tri cua bién
toan cuc bén ngoai ham.

Céc vi du sau day s€ minh hoa tam vuc cua 2 loai bién cuc b va toan cuc da néu trén.
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Vidu 4.7:

1 #include <stdio.h>

2 #include <conio.h>

3 | int one=0; // one la bién toan cuc

4 void func ()

5 {

6 int two=2; // two la bién cuyc bd

7 one = two; // one la bién toan cuc

8 printf ("Trong func(): one=%d, two=%d\n",one,two);
9 }

10 | int main ()

11 | |

12 int one, two;

13 one = 1; // one la bién cuc bdé

14 two = 1; // two la bién cuc bd

15 printf ("Truoc khi goi func(): one=%d, two=%d\n",one,two);
16 func () ;

17 printf ("Sau khi goi func(): one=%d, two=%d\n",one, two);
18 getch();

19 return O;

20 |}

Trong chuong trinh nay, bién toan cuc one dugc khai bio bén ngodi cac ham nén n6

co thé str dung trong tat ca cac ham.

Bién cuc b one dugc khai bao cuc bd bén trong ham main (), nén bién tdoan cuc co

cling tén one sé bi "che", nghia 13 viéc thay ddi gia tri cia one trong main () s& khong

1am thay ddi gi4 tri ciia one ¢ ngodi main ().
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Tuy c6 su thay ddi gia trj ciia bién two trong ham func () , nhung s& khong lam thay

dbi gia tri cua bién two trong main () vi ching khong c6 lién h¢ gi v61 nhau vi dugce

khai b4o cuc bg trong 2 ham khéc nhau.

Két qua chay chuong trinh s& nhu sau:

o i data’ hai-giaotrinh kit exs - O] x|
ruoc khi goi funct>: one=1. two=1 ﬂ

rong func{>: one=2_, two=2
au khi goi func<?>: one=1, two=1

-

L | AW

Vi du 4.8: Chuong trinh sau cho phép nhap tong s6 gidy (second) va doi sang gid (hour),

phat (minute), gidy (second). Két qua xuat cé6 dang hh:mm:ss

1

2

10

11

12

13

14

15

16

17

18

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

int hour, minute, second; // Cac bién toan cuc

int GetSecond() ; // Ham nhap téng sb giay
void Convert (int secs); // Ham ddi sang gid, phat, giady
void ShowTime () ; // Ham hién thi thoi gian dang hh:mm:ss

int main ()
{
int totalsec; // Bién cuc bé ctia ham main ()
totalsec = GetSecond():;
Convert (totalsec);
ShowTime () ;
getch ()
return 0;
}
int GetSecond()

{

int totalsec; // Bién cuc bé cta ham GetSecond ()

Gidng vién bién soan: Nguyén Vin Giang




Khoa Cong nghé Thong tin- Trwong Cb Ly Ty Trong TP. HCM

19 printf ("Total seconds: ");
20 scanf ("%d", &totalsec);

21 return totalsec;

22 1}

23 | void Convert (int secs)

24 | {

25 int temp; // Bién cuc bé ctia ham Convert()

26 second = secs%60; // Gia tri bién toan cuc bi thay déi
27 temp = secs/60;

28 minute = temp%60;

29 hour = temp/60;

30 |}

31 | void ShowTime ()

32 | {
33 printf ("Time: %d:%d:%d", hour, minute, second);
34 |}

Két qua chay chuong trinh:

e chdatat hai-giaokrink® - IDIﬂ
otal seconds: 12345
ime: 3:25:45

4.3. PE QUY
4.3.1. Khai niém

4.3.1.1. Khai niém vé @é quy

Trong lap trinh, vi¢c goi mot ham tir mot ham khac trong tam vuc cho phép nhu cac

vi du & cac bai trude 1a mot xir 1y rat binh thuong. Tuy nhién, trong thyc té c6 luc trong

mot ham s€ ¢o6 101 goi ham téi chinh ham do, viéc goi dén chinh ham dé trong than ham

duoc goi la su d¢€ quy (recursion).
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Trong thyc té ¢ nhiéu bai tban ma viéc dung giai thut voi cau tric 1ap thong thuong
s& lam cho viéc thiét ké giai thuat tré nén kho khan, tham chi kho o thé st dung ciu tric
lap. Viéc chuyén hudng tir giai thuét lip sang giai thudt dé quy nhiéu khi s& lam cho viéc

thiét ké chuong trinh trd nén don gian hon, gan véi cach suy nghi va giai quyét ti nhién.

Tuy vay viéc st dung dé quy d6i khi ciing giy ra nhitng diém bat loi nhu tiéu tén
nhiéu tai nguyén may (bd nhé trong/ngoai), lam cho chuong trinh cham di do viéc sir
dung nhiéu céc tac vy trén stack nhu push (thém phan tir vao stack )va pop (lay phan tir

ra khoi stack) dé luu gia trj va trang thai hién thoi.
4.3.1.2. Céu trac caa ham dé quy
Ham dé quy phai bao gom 2 thanh phan: thanh phan dirng va thanh phan dé quy.

— Thanh phéan dimg xac dinh diém ding cia sy dé quy, hay noi cach khac, thanh phan
dimg 1a diéu kién dé két thuc giai thuat va trong d6 khong bao gdm 10 goi ham t6i

chinh no.

— Thanh phan dé quy 1a thanh phan ma trong d6 mot ham s& duoc goi bdi chinh n6 dé

c6 thé tim ra gia tri cho cac budc dé quy sau.
4.3.2. Cac vi du
4.3.2.1. Vi du 4.9: Bai téan tinh n!
Dung gidi thuat lap

Chang han vdi sb giai thira ta c6 dinh nghia toan hoc nhu sau:

nN=nx(n-1)x(n-2)x..x3x2x1 ,véi n>1va 0l=1 @

Gia su voi n=5, theo dinh nghia ta co:
51=5*4*3*2*1=120

Theo c¢ong thirc (1), n! s& dugc tinh bang cach Iay 1 nhan lién tiép véi s6 dém (tang

tir 2 dén n) vi thé ta & cai dat ham ractorial () dung vong lap for nhu sau:

Gidng vién bién soan: Nguyén Vin Giang
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1 long Factorial (int n)

2 {

3 int i;

4 long product=1;

5 for (i=2; i<=n; i++)
6 product*=i;

7 return product;

8 }

Dung giai thuat dé quy

Tir cong thire (1), ta thdy c6 thé biéu dién n! theo dang dé quy nhu sau:

nl=nx(n-1!, véi n>1va Ol=1 )

Véin=5, ta co:

51=5* 4] 51=5%24=120 4
41 =4*3I MN=4%6=24
31=3*2! 31=3*2=6
21=2* 1! —) 21=2*1=2
11=1*0! 1=1*1=1
ol=1 or=1

v

Tir cong thic (2) ta ¢6 ham Factorial () duoc viét theo Kiéu dé quy nhu sau:

1 long Factorial (int n)

2 {

3 if (n==0) return 1; // Thanh phan ding

4 return n*Factorial(n-1); // Thanh phén dé qui
S) }

Vi du dé tinh Factorial (5), qué trinh goi d€ quy sé dugc thuc hién nhu sau :
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Factorial (5) = S5*Factorial (4)
N

4 N
= 5*4*Factorial (3)
A

= 5*4*6*Factorial (2 )\
A

e N
= 5*4*3*2*Factorial (1)
A

4 , )
= b*4*3*2*]1*Factorial (0)
A

p
= 5¥4%3%2%1%]

=5

4.3.2.2. Vi du 4.10: Bai téan tinh s6 hang thi n ciia diy Fibonacci

Céc so Fibonacci dugc dinh nghia nhu sau:

Fl=F2=1 (3)

Fn=Fn-1+Fn-2, v6i n>2

Chéng han véi n=6, ta co:

Fe=Fs+Fs Fe=5+3=8
Fs=Fs+F3 Fs=3+2=5
Fi=F3+F2 |:> Fa=2+1=3
Fs=F2+F1 Fz=1+1=2
Fo=F1=1 Fo=F1=1

Dung giai tnuat 1ap

Theo cdng thire (3), dé tinh Fy, thi ta phai tinh lién tiép Fs, Fa,...,Fn.1. Trong d6 Fi = Fia

+ Fi2 Vo1 1=3,4,...,N.
Goi:
i 13 bién dung dé d¢ém sd budc lip (i=3.4.....n)
£i tuong Ung voi gia tri Fi can tim.
a va b tuong ung véi Fiz VA Fia 14 cac gi tri lién tiép trudce Fi. Ban diu a=b=1.

Tai mdi budc lap tatinh £i = a + b roi cap nhat lai gia tri a,b la cac gia tri Fi1

va Fivira tinh duoc dé dung cho lan lap sau.

Ta co ham Fib () nhu sau:
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1 long Fib (int n)

2 {

3 long fi=1, a=1, b=1;
4 for (int i=3; i<=n; 1i++)
S {

6 fi = a + b;

7 a = b;

8 b = fi;

10 }

11 return fi;

12 |1}

Dung giai thuat dé quy:

Tir cdng thic (3) theo kiéu dé quy ta dé dang xay dung ham rib() dung dé quy nhu

Sau:

1 long Fib (int n)

2 {

3 if (n==1 || n==2)return 1; // Thanh phan dung

4 return Fib(n-1)+Fib(n-2); // Thanh phan dé qui
5 }

4.3.3. Cac loai dé quy

4.3.3.1. P¢ quy tuyén tinh:

Mot ham duoc goi la dé quy tuyén tinh hay dé quy dudi néu trong than ham nay c6

duy nhat mét 1oi goi ham dén chinh no.

Vi du ham Factorial () trong Vi du 4.9 13 ham dé quy tuyén tinh.

Gidng vién bién soan: Nguyén Vin Giang
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1 long Factorial (int n)

2 {

3 if (n==0) return 1; // Thanh phan dung
4 return n*Factorial(n-1); // Thanh phadn dé qui
S) }

4.3.2.2. B¢ quy nhi phan

Mot ham duoc goi la dé quy nhi phan néu trong than ham nay cé hai loi goi ham dén

chinh no.

Vidu ham Fib () trong vi du 4.10 la ham dé quy nhi phan.

1 long Fib (int n)

2 {

3 if (n==1 || n==2)return 1; // Thanh phan dung
4 return Fib(n-1)+Fib(n-2); // Thanh phidn dé qui
5 |}

4.3.2.3. Pé quy phi tuyén (dé quy phiic)

Mot ham duoc goi 1a dé quy phi tuyén néu trong than ham nay cé n 15i goi ham dén

chinh né (théng thuong loi goi ham dén chinh né duoc dat trong than vong lap).

Vi du 4.11:
Viét ham tinh sé hang thir n cia day sau:

Xo=1, Xpn=Xo+ X1+ X2+ ...+ Xn1

1 long X (int n) {

2 if (n==0) return 1;

3 long s=0;

4 for (int 1=0;i1<=n-1;1i++)
5 s=s+X (1) ;

o return s;}

Gidng vién bién soan: Nguyén Vin Giang
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4.3.2.4. P¢ quy hd twong

Hai ham duoc goi la dé quy hd tuong néu trong than ham nay co 10i goi ham dén ham

kia va nguoc lai.

Vi du 4.12:

Viét cac ham tinh s hang thi n cua hai day (x ) va (y) nhu sau:
Xo=1,y0=1

Xn=Xn1+ Yn1

Yn=Xn-1- Yn1

1 long Y (int n);

2 long X (int n)

3 {

4 if (n==0) return 1;

5 return X(n-1)+Y (n-1);
6 }

7 long Y (int n)

8 {

9 if (n==0) return 0;
10 return X(n-1)-Y(n-1);
11 |}

12 | int main ()

13 | {

14 for (int 1=0;1<=5;1++)

15 printf ("X (%d)=%1d\tY (%d)=%1d\n",1,X(1),1,Y (1))
16 getch();

17 return 0;

18 |}
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Két qua khi chay chuong trinh:

e C:\Documents... x

niA>=1 Y¥<A>=A4 a
Hii1>=1 ¥{1>=1 =
ne2>=2 Y¥(23=A4
wC3x=2 ¥(3>=2
nid>=4 Y¥<(4>=A
H(hr=4 Y(Li=4

| »

4.3.4. Khwr dé quy

Nhu di trinh bay trong phan 4.3.1.1, viéc sir dung dé quy dé cai dat cac ham
thuong dé dang hon cho ngudi 1ap trinh nhung thuong lam chuong trinh chay cham hon.
Vidu trong Vi du 4.10, dé tinh ham Fib (5) dung dé quy thi chuong trinh s& phai

goi ham dé quy 9 1an trong d6 Fib(3) goi 2 1an, Fib(2) goi 3 lan, Fib(1) goi 2 1an. Trong
khi d6 néu dung vong lap nhu phan 3.2.2.a thi chi can lap 3 lan.

Fib(5)

I
Fib(4) Fib(3)

[ | [ |
Fib(3) Fib(2) Fib(2) Fib(1)

[ |
Fib(2) Fib(1)

Vi thé trong 1ap trinh nguoi ta luén hudng tdi viée sit dung cac ham khong dé quy.

Viéc chuyén mot ham dé quy thanh khong dé quy duoc goi 1a khir dé quy.

Vi du 4.13 : Ham X() trong vi du 4.11 ¢6 thé khir d¢ quy nhu sau:

1 long X (int n) {

2 long s=1;

3 for (int i=2;i<=n-1;i++)
4 S=s*2;

5 return s;}

Gia tri cua ham X() img voi céac gié tri n nhu sau:
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n

X(n)

Vi du 4.14 : Ham X(), Y() trong vi du 4.12 c¢6 thé khtr d¢ quy nhu sau:

1 Long X (int n)
2 {
3 long s=1;
4 for (int i=1;i<=n;i=i+2)
5 S=s5*2;
6 return s;
7 }
8 long Y (int n)
9 {
10 if (1%2!=0)
11 return 0;
12 long s=1;
13 for (int i=1;i<=n/2;i++)
14 S=s5*2;
15 return s;
16 |}
Gia tri cia ham X(), Y() tng voi cac gia tri n nhu sau:
N 0 1 2 3 4 5
X(n) 1 2 2 4 4 8
Y(n) 1 0 2 0 4 0

Gidng vién bién soan: Nguyén Vin Giang
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BAI TAP CHUONG 4

1. Goi a, b, ¢ 1a d¢ dai cac canh ciia mot tam giac. Dién tich S cua tam giac dugc tinh

theo cong thuc:

+ b+
S=/p(p-a)(p-b)(p-c)  trong dé: P=—— *

-

Hay viét ham Triangle () va chuong trinh dé tinh dién tich tam giac.
2. Viét chuong trinh xuit ra man hinh mét thyc don cho phép chon 1 trong 2 tac vu:
a. Nhap tong sb thoi gian tinh bang gidy, d6i sang dang: hour :minute:second
b. Nhap vao thoi gian dang hour:minute:second, doi sang thoi gian bang gidy
Trong chuong trinh, can thiét ké cac ham sau:
int Menu(); //Xuit thuc don va chon muc trong thuc don
void Sec2Time (long sec); //Chuyén sé gidy sang dang thdi gian
long Time2Sec(int hour, int minute, int second);
//Chuyén thdi gian sang sé giay
3. Hay viét mot chuong trinh c6 goi str dung cac ham sau:
a. Hamtinh n!
long Giaithua (int n);
b. Ham hoan vi 2 s
void Swap (float &a,float &b);
c. Haminn dau *
void InSao(int n);
d. Ham kiém tra s nguyén tb.
int KTNTo(int n);//tra vé 1 néu n nguyén td, nguoc lai tra vé 0
e. Ham dém sé chir sb cta sé n.
int SoChuSo (int n);//vi du sé 231 cé 3 chit sbé

f. Ham tim ude so chung 16n nhat cua 2 so.
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int UCLN(int a, int b);

4. Cho biét két qua khi chay cac chuong trinh sau:

a)
int main(void) void change (int y)
{ {
int x=0; y=1;
change (x) ; }
printf("sd", x);
getch() ;
return 0 ;
}
b)
int x;
void main (void) void change (int y)
{ {
int x=0, y=0; x =1;
printf("%d %d\n", x, y); y = x+1;
change (x) ; printf ("%d %d\n", x, y);
printf("%d %d\n", x, y); X =y,
getch() ; }
return 0 ;

}
5. Tao file "Mylib.h" chita cdc ham trong bai tdp 1.3 va sir dung thu vién niy viét

cac chuong trinh sau:

g. a. In ra hinh chir nhat gdm a dong b cot.
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h. Cho nguoi dung nhap 2 s6 nguyén duong n va k (c6 kiém tra diéu kién nhap).

Néu n < k thi hoan vi 2 gia tri nay. Sau d6 tinh t6 hop chap k cua n phan ti

r |
Biét: C*=— -hay C,=C,,+C,, v6i 0<ksn

kI(n—K)!

c. Cho nguoi dung nhap vao n s6 nguyén duong va in ra so chir s cua tung so

nguyén dong thoi dém xem c6 bao nhi€u s6 nguyén to trong day s6 vira nhap.

Vi du:

n=125

sé thua 1: 3
Cé 1 chit sb
sé tha 2: 11
Cé 2 chit sb
sé thu 3: 122
Cé 3 chit sb
sé thu 4: 0
Cé 1 chtr sb
sé tha 5: 12
Cé 2 chtr sb

Cé tét cad 2 sb nguyén tb.

d. Cho nguoi dung nhédp vao n s6 nguyén duong va in ra max , min cua day so

nay sau do in ra uéc s6 chung 16n nhat ctia max va min.
6. Viét cac ham sau dung giai thuat dé quy :
a. TinhSn=n+ Sp

b. Ham in n diu *
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c. Ham dém s6 chir sb ctia sé n.
d. Ham tim wdc s6 chung 16n nhét cua 2 sb.

7. Viét cac ham sau bang 2 cach dé quy va khong dé quy :
a. Ham in ra man hinh céc gia tri giam dan tr n dén 1.

b. Ham tinh t6 hop chap m caa n phan ti

Biét: C yC Cn1+C L, Voi 0<ksn

k'( k)!
8. Viét cac ham sau bang cach dé quy :

a. D6i mot s6 thap phan sang sd nhi phan

b. D6i mot s6 thap phan sang sd bat phan

c. P6i mot sé thap phan sang sb thap luc phan
9. Hay viét chuong trinh dém s6 1an goi dé quy cua cac ham trong bai 1.7, 1.8

10. Gia str 1ai sudt tiét kiém ky han 1 thang 1a 5 % thang (khong phéan biét sé ngay
ctia thang, khong cho phép rt tién truéc han). Sau mdi thang néu ngudi giri khong
rat 13i thi 131 s& dugc nhap von dé tinh cho thang sau. Hay viét chuong trinh cho
phép ngudi dung nhdp vao sb tién gir, s6 thang giri va in ra sd tién nhan duoc gdbm

ca von va lai. Yéu cau viét ham tinh bang 2 cach d¢ quy va khong dé quy.

Vi du:

S& tién gui (don vi tinh 1.000 VND)= 100000
Thoi gian gui: 3 thang

$6 tién nhan dugc (don vi tinh 1.000 VND): 101255.2
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CHUONG 5: MANG VA CHUOI
5.1. MANG
5.1.1. Khai niém
Mang (array) 1a mot tap hop (set) hay mdt danh sach (list) cdc muc dir li¢u
(data items) con goi 1 phan tir mang (array element) véi cting mét kiéu dit lidu.

Chéing han mot mang 10 sb nguyén kiéu int 1a mét tip gdm 10 phan tir, mbi
phan tir thudc kiéu int. Ta khong thé tron 13n cac phan tir cia mot mang véi nhiéu
kiéu dir liéu khac nhau, chang han ta khong thé gan phan tir tht nhét 13 int, phan tir

thit hai 13 float, phan tir thit ba lai 13 int, ...

Trong C/C++, mdt mang khi dugc khai bao s€ dugc cép mdt khdi bo nh lién
tuc. Ngoai ra kich thudc cua mang mot khi da duogc khai bao s€ la cd dinh va
khong thé thay doi duoc. (Trong mot sé ngdn ngir 1ap trinh khéc, chang han Basic,
cho phép x4c dinh lai kich thuéc méi cho mang thong qua chi dan redim)

Tuy theo yéu cau dung mang trong bai téan cu thé, mang co thé duoc khai bao
1a mang 1 chiéu (1 dimension) gdm 1 chi s6, 2 chiéu (2 dimensions) véi mot cap 2
chi 50, hodc nhiéu hon 2 chiéu.

Vidu5.1:
— Mang cac s6 nguyén voi 8 phan tir dugce dénh chi so tir 0 dén 7:

Phan tt thtt 5 ¢6 chi sb 1a 4

, 3
Chisd —» © 1 2 3 4 5 6 7
Phinti—»| 5,/ 12| 7 | 1 [ 82| 4 |54 | 17

(element) \/

Noi dung cua phan tir (value)
Hinh 5.1: Minh hoa mang 1 chiéu chira cac s6 nguyén

— Mang cac ky tu char gom 4 dong (0..3) va 8 cot (0..7):
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chi s0 cdt (column index)

-
g 0O 1 2 3 4 5 6 7
=]

=[O Tl hl|ils i|s
3

1l a t| w o

oNn

) .

al 2

S dli| m c|l hl|alr
i)

2V¥3lalr|r|aly

=

(&)

Hinh 2.2: Minh hoa mang 2 chiéu chira cac ky tu

Do vay, chang han dé chira mot ddy gom 100 sd nguyén, thay vi phai khai bao
100 bién c6 cung kiéu int, thi ta chi can khai bio mot mang kiéu int ¢6 kich thudc
1a 100 phan tir. Bé tham khao dén 1 phan tir bat ky trong mang, ta can xac dinh chi
s6 twong tmg thudc pham vi 0..99.
5.1.2. Mang mét chiéu

Mang 1 chiéu 12 mot danh sach cac phan tir sip lién tuc sao cho mdi phan tur
mg vé6i 1 vi tri trong mang goi la chi sé hay chi muc (index). Chi sé ciia mang
luén duge danh so tir 0.

Mot danh sach gém 50 sinh vién dugc danh chi sé tir 0 dén 49. Danh sach cac

thang trong nam dugc danh chi s6 tir 0 dén 11,...

5.1.2.1. Khai bao méng 1 chiéu

<Kiéu dit liéu> <Tén mang>[<Kich thudc>];

Trong do:
<Kidu dir liéu> (type): Kiéu dit liéu ciia cac phan tir trong mang, c6 thé Ia
kiéu co s& nhu char, int, float,... cling co thé 1a kiéu struct, union hoic kiéu méi do

nguoi dung dinh nghia.
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<Tén mang> (name) : Tén bién mang theo qui u6c dit tén cua C/C++

<Kich thuéc> (size) : Kich thudc tbi da ctia mang, 1a mot sb nguyén duong.

Vi du 5.2:

int a[100]; // Mang téi da 100 phan tt a s6 nguyén

float b[50]; // Mang tdi da 50 phan ti 1a s6 thuc

5.1.2.2. Khai bao va khéi tao gia tri ban dau cho mang 1 chiéu
Khi d6 ta khdng can khai bao sé phan tu téi da ciia mang.

Vi du 5.3:

int a[]={1,5,7}; // Mangban diu c6 3 phan tir la 1,5,7
char name[] = {'F','e','r','n','a','n','d','0o'};

0 1 2 3 4 5 6 7 8 9 10 11 12 13

14

name Fle|lr|n|la|n|d|lo]\O

5.1.2.3. Truy xuit phan tir ciia mang

Céch tham khao mot phan tr mang:

<Tén mang>[<Chi sb>]

Vidu 5.4: Voi khai bdo : int a[100];

- Phan tir dau tién cua mang la a[0], phan tir tiép theo l1a a[1], ...phan ti ¢6 chi

so thuri 1a afi]
- Géngiatri 20 cho phantra[2]: a[2]=20;
- Inphantethti: printf(“%d”,a[il]);

- Nhap phan te tht i: scanf (“%d”,&a[il) ;
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Vi du 5.5: Chuong trinh sau sé& khai béo 2 bién mang lan luot 1a a va b ¢6 kiéu int,

gan gi4 trj ciia mang b cho mang a va xuit mang a ra man hinh.

1

2 int main ()

3 {

4 int a[5],b[5]1={12,-34,25,67,5};

5 // Gan gia tri cda mang a cho mang b
6 for (int 1=0; 1i<5; 1i++)

7 alil=b[i];

8 // Xuit mang a

9 for(int 1i=0; i<5; i++)

10 printf (Ctal[%d]=%d, %, i, alil);
11 getch ()

12 return O;

13 |}

Két qua chay chuong trinh:

cv ChDocuments and Settings', yangiang My [ - |EI|£|

[A1=12 alll=-34 al21=25 al31=67 a[4]=5-ij
[ 4] | H

Vi du 5.6:

Chuong trinh sau cho phép nhap mang gdm n s6 thyuc ( s6 n do nguoi dung nhap

vao) sau do xuat mang da nhap, s6 1on nhat va tong cac phan tir cia mang.

107



Khoa Cong nghé Thong tin- Truwong Cb Ly Tw Trong TP. HCM

10

11

12

13

15

16

17

18

19

20

21

22

23

#define N 100

void Input(float a[], int &n) // Nhép mang

{
printf (“Nhap vao so phan tu: “); scanf (“%d”, &n);
for (int i=0; i<n; 1++)
{

printf (Ya[%d] = 7, 1); scanf (“$f”, &alil);

}
void Output (float a[], int n) // Xuldt mang
{
printf (“\nDay so da nhap:\n”);
for (int 1i=0; i<n; 1i++)
printf (“"&.1£\t”, alil);
printf (“\n”);
}
float MaxArray(float a[], int n) // Tim sé 1én nhit
{
float max= al[0];
for(int i=1; i<n; i++)
if (max<a[i]) max = al[i];

return max;
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24 | float SumArray(float a[], int n) // Tinh tdng cac phén tu

25 [ {

26 float sum=0;

27 for(int i=0; i<n; 1i++)
28 sumt=al[i];

29 return sum;

30 |}

31 | int main () {

32 float a[N], sum;

33 int n;

34 Input (a,n);

35 Output (a,n);

36 printf ("M\nSo lon nhat: %.1f\n”, MaxArray(a,n));
37 printf (“\\nTong day so: %.1f”, SumArray(a,n));
38 getch();

39 return 0;

40 |}

Két qua chay chuong trinh:

o O34 Documents and Settings'¥a - |I:I|£|
hap vao so phan tu: 5 3
a1 = 2
[11 = 3.5
[21 = -4
[31 =7
[41 = 8

ay so da nhap:
.a 3.5 4.8 7.8 8.8

o0 lon nhat: 7.8

ong day so: 8.5

Kl | AW
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Vi du 5.7:

Chuong trinh sau cho phép nhdp mang gdm cac sd thuc duong (két thic nhap khi

ngudi ding nhan sé 0). Sau d6 cho phép x6a d phan tir cia mang tai vi tri k cho

trudc va chén mot s6 X vao mang tai vi tri k.

10

11

12

13

15

16

17

18

19

20

21

#define N 100

void Input(float a[], int &n) // Nhap mang

printf ("a[%d] =", n); scanf ("$f",
}while (a[n]<0);
if (a[n]==0) break;

else n++;

}
void Output (float a[], int n) // Xuldt mang
{
for(int 1i=0; i<n; 1i++)
printf ("$.1£\t", a[il);

printf ("\n");

&alnl);
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22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

//Xéa d phan t& lién tiép cda mang & vi tri k
void DeleteArray (float al], int &n, int k, int d)
{

for (int i=k; i<n-d; i++)

alil=ali+d];

n=n-d;
}
//Chén phédn t& x vao mang & vi tri k
void InsertArray(float al], int &n, int k, int x)
{

for (int i=n; i>k; 1--)

alil=ali-1];

int main ()
{
float alN], x;
int n,d, k;
Input(a,n);
printf ("\nDay so ban dau: ");

Output (a,n) ;

printf ("\nNhap vi tri can xoa: "); scanf ("%d", &k);
printf ("\nNhap so phan tu can xoa: "); scanf ("%d", &d);

DeleteArray(a,n, k,d);
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46 printf ("\nDay so sau khi xoa: ");
47 Output (a,n) ;
48 printf ("\nNhap vi tri can chen: "); scanf ("%d", &k);
49 printf ("\nNhap so gia tri can chen: "); scanf ("%f", &x);
50 InsertArray(a,n, k,x);
51 printf ("\nDay so sau khi chen: ");
52 Output (a,n) ;
53 getch ()’
54 return 0;
}

Két qua chay chuong trinh:

[ B CA\Users\WanGiang\Desktop'\VD_4_7.exe l — | (5] |ﬁ] ]

[A1]
[11
[21
[31
[41]
[51
[61]
['’1

ay zo bhan dau: 3.8 2.8 5.8 7.8 6.8 1.8 ?.8

ml|

el ey e g L R

hap vi tri can xoa: 2

hap so phan tu can xoa: 3

ay zo sau khi xoa: 3.8 2.4 1.4 2.8
hap vi tri can chen: 1

hap so0 gia tri can chen: 4

ay zo sau khi chen: 3.8 4.8 2.8 1.8 ?.8

4 I 3
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5.1.3. Mang nhiéu chiéu

Mang nhiéu chiéu (multi-dimension array) 1d mot mang vé6i s6 chiéu 16n hon 1.
DPdi véi mang n-chiéu s& c¢6 bd n chi muc dé tham khao dén mot phﬁn tor cua
mang. Thong thudng thi mang 2 chiéu s& dugc dung dé luu va xu 1y dir liéu dang
bang hodc xur ly ma tran.

Cu thé voi mang 2 chiéu ta cdn bo 2 chi s6 (row, column). Noi cach khac mang
2 chiéu 1a mot bang gdm c6 n dong va m cot. Mdi dong trong mang 2 chiéu 1a mot
mang 1 chiéu.

Trong gido trinh nay ta chi xét mang t6i da 2 chiéu.

5.1.3.1. Khai bdo méng 2 chiéu

<Kiéu dir liéu> <Tén mang>[<Sé dong téi da>][<Sé cét téi
da>];

Vi du 5.7:
Khai bao mang 2 chiéu chtra sé nguyén téi da 10 dong, 20 cot:
int a[10][20];

Khai bao mot bién mang 2 chiéu dé luu mot danh sach gom 20 sinh vién, mdi

dong chtra ho tén mot sinh vién voi chiéu dai t6i da 30 ky tu:

char hoten[20][30];

Hoten 0 1 2 3 ... 29
0 L e v a n S
1 D i n h B a o
19 P h a m T r u
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5.1.3.2. Khai b4o va khéi tao gia tri cho mang 2 chiéu

Vi du 5.8:

Khai bao va khoi dong gié tri cho bién mang 2 chiéu c6 tén a ding dé chira mot

bang cac sO nguyén gom 3 dong va 5 coOt, hay ndi cach khac a 1a mot ma tran co

kich thudc 3x5:

int a[3][5] = {{1,0,1,0,0},

{0,0,1,1,0},

{1,1,0,0,1}};

a 0 1 2 3 4
0 1 0 1 0 0
1 0 0 1 1 0
2110|001
5.1.3.3. Tham khao phan tir ciia mang 2 chiéu:
<Tén mang>[<Chi sé dong] [<Chi sé cét>];
Vidu 5.9:
V&i mang a nhu hinh bén
- Taco:a[l][3]=0
- 0 1 2 3 4
- GéngiétriZchophént&a[Z][3]: a[2]1[3]1=2; L3577
‘ 213|031
- Inphantxdong i, cot j: printf (“%d”,al[i]l[]J]); 11 9l 11 21 5
- phantirdong i,cot3j: scanf(“%d”,&alil[F]1); 51 9| 8|4]7

Vi du 5.10:

Chuong trinh sau cho phép nhap vao mang 2 chiéu gom n dong va m cot chira cac

s6 thuc. Sau d6 thue hién céc thao tac:

- Xuat ma tran.
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- Thay thé tit ca cac gia tri x cO trong ma trdn bang gia tri y.

- Tim phan tr I6n nhat ciia ma tran.
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

#define ROW 10
#define COL 10
void GetMatrix (float a[ROW] [COL],int &m, int &n) //Nhdp ma tréan
{
int i, 3
printf ("Nhap vao so dong:");scanf ("%d", &m) ;
printf ("Nhap vao so cot:");scanf ("%d", &n);
for (i=0; i<m; i++)
for (3=0; j<n; j++)
{
printf ("al[%d] [%d] =", 1, J):;scanf ("3f", &ali]l[]]);
}
printf ("\n\n");
}
void PrintMatrix (float a[ROW] [COL], int m, int n) //Xuit ma tran
{
for (int i=0; i<m; 1++)
{
for (int j=0; j<n; J++)
printf ("$.1£\t", alilljl);

printf ("\n");
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24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

//Thay thé phan t& cua ma trén

void ReplaceMatrix (float a[ROW] [COL], int m, int n, float x,

float vy)

{

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

for (int j=0; j<n; J++)
if (alil[J]l==x) ali]l[jl=y;

}
//Tim phadn t& 16n nhidt trong ma tréan
float MaxMatrix (float a[ROW] [COL], int m, int n)
{

float max=al[0][0];

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

for (int j=0; Jj<n; J++)
if (ali][jl>max) max=al[i][]j];

return max;
}
int main ()
{

float a[ROW] [COL], x, vy’

int m, n;

GetMatrix (a,m,n);

printf ("Ma tran ban dau:\n");

PrintMatrix(a,m,n);

printf ("Nhap vao gia tri can tim:");scanf ("$f", &x);

printf ("Nhap vao gia tri can thay the: ");scanf ("$f",&y);
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47 ReplaceMatrix(a,m,n, x,vy);

48 printf ("Ma tran sau khi thay:\n ");

49 PrintMatrix (a,m,n);

50 printf ("So lon nhat: %$.1f", MaxMatrix(a,m,n));
51 getch();

52 return 0;

53 |}

Két qua chay chuong trinh:

-

i ' ChUsers\VanGiangh\Desktop't... l = | (=] |ﬁ] )

hap vao so dong:2
hap vao so cot:=3
[(B1rAal
[B1I11

m| »

L= == T

a tran bhan dau:
.a 2.8 8.8
.a 2.8 a.a

hap vao gia tri can tim:=9
hap vao gia tri can thay the: &

a tran zau khi thay the:
1.8 L.Aa g.8

.a L.a 8.8

o lon nhat:- 8_8_

Fi 1l I

Vidu 5.11:
Chuong trinh sau cho phép nhip vao 2 ma trin A, B chira cic sb6 nguyén va
tinh ma trn tong C cua ching.
Biét phan tir dong i cot j clia ma tran € dugc tinh theo cong thirc:
c[il[il=alil[i]+blil[i] (v&i a[i][j], b[i][j] 1a cac phan tir dong i, cot j ctia ma tran

AVaB)
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Chéng han cho 2 ma trin A va B:

10 2 2 11
A= B:
[1 3 3} {o 0 J

1 3 4

. 2 s 313
Thi ma tran tong C= A+Bs¢la C =

Trong c4c ham GetMatrix () VA PrintMatrix () ngdai tham sb 12 mang 2

chiu, con c6 tham s6 name la mang mot chiéu cac ky tuy. Mang name dugc dung

dé nhan vao tén clia ma trdn twong tng dugc nhap hay xuat dugc goi trong ham

main ().

1 #define ROW 10

2 #define COL 10

3 void GetMatrix (char name[], int a[ROW] [COL],int &m, int &n)
4 {

5 int i, 3;

6 printf (“\nMa tran %s:\n”, name);

7 printf (“Nhap vao so dong:”);scanf (“%d”, &m) ;

8 printf (“Nhap vao so cot:”);scanf (“%d”, &n);

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

10 for (j=0; j<n; J++)

11 {

12 printf (fa[sd] [sd] = %, 1, J);scanf(“sd”, &alill[j]);
13 }

14 printf (“\n\n”);

15 |}
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16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

void AddMatrix (int c[ROW] [COL], int a[ROW] [COL], int b[ROW] [COL],

int m, int n)

int i, J;
for (i=0; i<m; i++)
for (3=0; j<n; J++)
clil[3J] = alil[3] + b[il[3];
}
void PrintMatrix (char name[], int a[ROW] [COL], int m, int n)
{
printf (M\nMa tran $s:\n”, name);
for(int i=0; i<m; i++)
{
for (int j=0; j<n; J++)
printf (“%4d”, alillj]);

printf (“\n”);

}
int main ()
{
int a[ROW] [COL], b[ROW] [COL], c[ROW][COL],ma,na,mb,nb;
GetMatrix (“A”, a,ma,na);
GetMatrix (“B”, b,mb,nb);
PrintMatrix (“A”, a,ma,na);

PrintMatrix (“B”, b,mb,nb);
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40 if (ma==mb&&na==nb)

41 {

42 AddMatrix(c, a, b,m,n);

43 PrintMatrix (“C”, c,m,n);

44 }

45 else printf (“*Khéng tinh dugc tdéng 2 ma tran A&B”);
46 getch () ;

47 return 0;

48 |}

Két qua chay chuong trinh:

B C:\Documents and Settin.,, - |0 ﬂ

Ma tran B: —J
Mhap vao so dong:2

Mhap vao so0 cot:3 _J
al@B1[B]

BEL@E-IS

Ma tran A:

1 1

.~

Ma tran B:
7
a g

= =

Ma tran G:
g 18
1 18

4 | ;lj

=
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5.2. CHUOI
5.2.1. Khai niém

Chudi (string) thuc chat 1a mot mang cac ky tu (array of characters).

Néu quan niém 13 méang cac ky tu ta c6 thé khong quan tdm dén ky tu két thic
chudi \0' c6 md ASCII 13 0. Khi d6 viéc truy cap dén timg phan tir ciia mang ky tu
tuong tu nhu viée truy cap mot mang s nguyén thong thuong bang viéc dung céc
chi s6. Tuy nhién khi dung cic ham xt 1y chudi s& giy ra hién tuong chudi duge
xtr 1y s& bao gdm “rac” (garbage), tirc 1a cac ky tu bat ky khong biét trudc va
khong mong muén trong chudi.

Néu quan niém 12 chudi (string), ta cAn quan tim dén ky tu két thic chudi "\0',
Khi d6 chudi c6 d6 dai thyc (khong gom “rac”) dugc xac dinh cin cir vao ky tu

phén cach (delimeter character) la ky tu zero '\O
Vidu 5.12:

Vi chudi word co do dai khong xac dinh trudc dugce khai bao va khoi dong gia
tri:

char wordl[]=

{"H','e',"1','"1','0', ", ", "W, o', e, L, A,

thi hinh anh cua chudi word s& nhu hinh dudi day. Sau ky ty ' ! ' 1a cac ky tu

khong xac dinh hay con goi 1a “rac” :

0 1 2 3 4 5 6 7 8 9 10 11

word | H|e |1l |1l]o Wl lo|lxr |1l |d]|"!

Dé in chudi nhu thé ta phai biét s6 ky tu cua chudi va in ting ky tu nhu thao tac

trén mang. Con véi cau Iénh : printf ("%$s", word) ;

thi chudi s& duoc xuét trén man hinh nhu sau:
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Hello, Yorld!LELEEEES 3 can 2

5.2.2. Khai bao chubi

Chudi duoc khai bao twong tyr nhu khai bdo mang thong thuong. Trong trudng
hop khéi tao gia tri ban diu can quan tam dén ky tu két thuc chudi.

Vidu 5.13:

KhaibéOChUSiwordCétéidaSOkytu: char word[50];

Néu can khai tao gia tri ban dau c6 thé dung mét trong cac cach sau:

char word[50]=

("H','e',"1',"1','o", ", ", W, o, e, L, A, T, IND )
char word[]=

{'H','e','l','l','o',',',' ','W','o','r','l','d','!',’\O’};
char word[50]="Hello, Word!";

char word[]="Hello, Word!";

5.2.3. Cac ham xir ly chudi

5.2.3.1. Ham nhép chui

Ham gets () c6 prototype dinh nghia trong tap tin header <stdio.h>

gets (<bién chudi>);

Vidu 5.14:
char name[50];
printf ("Nhap chuoi ho ten: "); gets(name);
Luuy:
- Néu truéc khi dung ham gets () c0 sit dung ham scanf () hay cin thi

phai lam sach bd dém ban phim bang ham: ££lush (stdin)
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Vi du 5.15:

char name[50];

int ID;
printf ("Nhap ma so:"); scanf ("%d",&ID);
printf ("Nhap chuoi ho ten: "); fflush(stdin); gets (name);

- Ta ciing c6 thé dung ham scanf () hay cin dé nhap chudi:
Vidu 5.16:
char name[50];
printf ("Nhap chuoi: ");
scanf ("$[A-Ra-z ]",name);//cin.getline (name, 50);

//néu dung scanf ("%$s",name); hay cin>>name; sé& khéng nhéan

duoc //khoang tréng
5.2.3.2. Ham xuét chudi

Ham puts () co prototype dinh nghia trong tap tin header <stdio.h>

puts (<chudi>); //Sau khi xudt xong tu déng xudng

dong

Vidu 5.17:
char name[50]= "Ly Tu Trong";

printf ("Chuoi da khoi tao: ") ; puts(name);

Luu y:

Ta ciing c6 thé dung ham printf () hay cout nhung sau khi xuét khdng tu

dong xudng dong.
Vi du 5.18:

char name[50]= "Ly Tu Trong";
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printf ("Chuoi da khoi tao:%s",name) ;

//cout<<"Chuoi da khoi tao :"<<name;
5.2.3.3. Ham tinh chiéu dai chudi

Cac ham xir Iy trén chudi tir phan nay tré di déu cé prototype dinh nghia

trong tap tin <string.h>, ngoai trir cac ham trong muc 11,12

int strlen(<chuéi>); //Tra vé chiéu dai chudi

Vidu 5.19:
char name[50]="Ly Tu Trong”;
int len = strlen(name); //= 1len = 11

5.2.3.4. Ham sao chép chubi

strcpy (<chudi dich>,<chubi nguén>) ;

// Chép <chudi ngudén> vao <chubdi dich>

Vi du 5.20:

Chép chudi “Hello, World!” trong bién s1 vao bién s2

char sl[]="Hello, World!'", s2[30];

strcpy(s2, sl);

printf ("%s”, s2); //~> s2 ="Hello, World!'"

5.2.3.5. HAm ndi chudi

strcat (<chudi dich>,<chudi ngudn>) ;

// Nb6i <chubi ngudén> vao cubi <chudi dich>

Vi du 5.21: Ghép 2 chudi trong cac bién s1 va s2 vao bién s3 theo thir ty do
char sl[]="Hello", s2[]=", World!", s3[30]={\0};

strcat(s3, sl);
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strcat(s3, s2);
printf ("%s", s3); //> s3 = "Hello, World! "

5.2.3.6. Ham so sanh chubi

int stremp(sl,s2); // Tra vé 0 néu sl = s2,
//  Tra vé sbé duong néu sl > s2,

// Tra vé sbé dm néu sl < s2

Ham stremp () s& so sanh theo ma ASCII tirng Ky tu trong chudi cho dén khi hét

chudi hoic gap ky tu khac nhau

Vidu 5.22:

char sl[]="Lan", s2[]="lan";

kg=strcemp (sl,s2) // =2 kg= -1

char sl[]="Nguyen Tuan", s2[]="Nguyen Thi Lan";
kg=strcmp(sl,s2) // 2 kg=1

5.2.3.7. Ham doi chudi sang chir hoa

strupr (<chudi>) ;

// Pbi cdc ky tu trong <chudi> sang dang viét hoa.

Vi du 5.23:

char name[]="Ly TU Trong"';
strupr (name) ;

printf (""%s' ,name); //2> name = “LY TU TRONG”

5.2.3.8. Ham doi chudi sang chir thwong
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strilwr (<chuéi>) ,

//Péi cdc ky tu trong <chubdi> sang dang viét thuodng.

Vi du 5.24:

char name[]="Ly TU Trong';
strlwr (name) ;

printf (”%s' ,name); //> name = 'ly tu trong"

BAI TAP CHUONG 5
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1. Viét chuong trinh thyc hién cac chirc ning sau (mdi chic nang viét mot ham
riéng):

a. Nhap mang cac s thuc, két thuc nhap khi ngudi ding nhap 9999.

b. Xuat mang cac s thuec.

c. Tinh trung binh cong cac sé thuc c6 trong mang.

d. In ra 2 dong, mot dong gom cac sé thuc duong, mot dong gom cac sb thuc

A

am.
e. Bém sé 1an xuét hién cua sd x.
Vi du véi day sé: 1.0, -3.5, 6.7, 1.0, 8.7, 12.32, 0.58, 6.7, 12.5, -1.0, 6.7, 4.15
thi s6 1an xuat hién cua x=6.7 1a 3.
f. Tim gia tri min ctia mang
g. Xoa tat ca cac phan tir co gia tri bang x trong mang.
h. Pao nguoc cac phan tir cia mang.
k. Kiém tra mang c6 la mang tang dan khong
Vi du:
Mang gom cac sb : 1,2, 4, 6, 7 1a mang ting dan
Mang gdm cac sb: 1, 2, 2, 6, 7 khong 1a mang ting dan
Mang gdm cac sb: 1, 2, 6, 4, 7 khong 1a mang ting dan
. Chén x vao mang tang dan dé mang van 1a mang ting dan.
m. Kiém tra mang c6 la mang d6i xtmg khong
Vi du:
Mang gdm cac s6 : 1,2, 4, 2, 1 1a mang dbi xing

Mang gom cac s6 : 1,2, 2, 1 1a mang d6i xting
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2. Viét chwong trinh thuc hién cac chirc ning sau (mdi chirc ning viét mot ham
riéng):

a. Nhap mang gom n>0 cac sd nguyén duong (c6 kiém tra dit liéu nhap).

b. Xuat mang gém n>0 cac s6 nguyén duong.

c. In ra cac s6 nguyén t co trong mang.

d. Tim gié tri max cua cac s chin trong mang.

e. Tim udc s6 chung 16n nhét cua timg cip sb trong mang.

Vi du véi mang gém 486:2,6,4,9 thi in ra:

USCLN(2,6)=2

USCLN(2,4)=2

USCLN(2,9)=1

USCLN(6,4)=2

USCLN(6,9)=3

USCLN(4,9)=1

f. In ra biéu d6 nim ngang cua cac sb trong mang.

Vi du v6i mang gom 4 s6: 2, 6, 4, 9 thi in ra:

gQ * X X %

*
*
* *x  x
*
n

. In ra biéu do6 dung cuia cac so6 trong mang.

Vi du véi mang gém 486:2,6,4,9 thi in ra:

*
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*
*
h.

* x %
% % X % X % X%

* % % X % X%

*

Sao chép cac sb chin trong mang vao mot mang khac.

3. Viét chuong trinh thuc hién cac chirc ning sau (mdi chirc ning viét mot ham

riéng):

a.

b.

e.

Nhéap mot ma tran s6 thuc vuong cép n.

In ma tran da nhap.

In duong chéo chinh ctia ma tran (phan ti ¢6 chi s6 dong bang chi s cot).
Kiém tra ma tran c6 d6i xtimg qua dudng chéo chinh khong ?

Tinh ma tran nghich dao.

4. Viét chuong trinh thuc hién cac chirc niang sau (mdi chirc ning viét mot ham

riéng):

a.

b.

Nhéap mot ma tran s6 nguyén cap m x n

In ma tran da nhap

Xéc dinh gia tri nho nhét, 1én nhét, téng cac phén tir cila ma tran
Xac dinh gia tri nho nhat cua tirng dong ma tran

Tinh tong tirng cot cua ma tran

Tinh tich cua 2 ma tran.

Biét tich cua 2 ma tran Amxr va B rxn 1a ma tran men dugc dinh nghia

nhu sau:
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-
men — Amxr X Brxn voi Ci’j - ;ai’kbk’j

C

i,j Phan tir & dong i cot j ctia ma tran tich men
Cli’k Phén tir & dong i c¢ot k ctia ma tran Amxr

bk,j Phén tir & dong k cot j ctia ma tran Brxn

Vi du:

1
1 2 3

A: Bx:4

23 {456} - 7

5. Viét chwong trinh thuc hién cac chirc niang sau (mdi chirc nang viét mot ham

. _[30 % 42
> "237 156 81 96

co o1 N
O O W

riéng):
a. Nhap mot ma tran s6 thuc vudng cép nxm.
b. In ma tran da nhap.
€. Hoan vi 2 dong k va h ctia ma trén.
d. Thay cot h bang tong ctia cot h va cot k.
e. X6a mot dong k bat ky ctia ma tran.
f. Xo6a h dong lién tiép tir dong thu k
g. Cheén thém mogt dong vao ma tran.

6. Viét chuong trinh cho phép ngudi dung nhap vao mot sb nhi phan, bat phan hay
thap luc phan va dbi sang hé thap phan.

7. Viét cac ham chuan héa chudi sau:
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a. Xoa khoang trang dau chudi.
b. Xoéa khoang tring cubi chudi.

c. Xoa khoang trang du giita cac tir trong chudi (chi dé 1 khoang tring gitra

cac tu).

d. Ddi chudi thanh chix thuong, riéng cac chir cai dau mdi tir thanh chit hoa.
8. Viét cac ham thao tac trén chudi ho tén:

a. Dao chudi ho tén.

Vidu:

Tén ban dau:” Phan Minh Anh”

Tén sau khi dao :” Anh Phan Minh”

b. Tao dia chi email theo chudi ho tén bﬁng 3 kiéu.

Vidu:

Tén :” Phan Minh Anh”

Dia chi email :phanminhanh@yahoo.com hay phan_minh_anh@yahoo.com

hay

anhpm@yahoo.com

9. Viét cac ham thao tac trén chudi :
a. Dém sd tir trong chudi.
b. Tach timg tir cua chudi.
c. Tim s6 lan xuét hién cta ting chir cai ¢ trong chudi, hién thi két qua cta
cac chir cai theo thur tu tir dién.
10. Viét chuong trinh cho phép ngudi dung nhap vao 2 sd nguyén duong a va b

(t6i da 100 chir s6) sau d6 thuc hién cac thao tac sau:
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a. In sd déo nguoc cia sd a

b. Hién thi 2 sb a, b theo tht ty ting dan.

c. Cong va trur 2 s6 a, b.

d. Tao sb ¢ bang cach ghép 2 sb a, b theo thir ty ting dan
11. Chwong trinh Tro choi So s6 Vietlott

Viét chuong trinh cho nguoi choi doan 6 sé trong pham vi tir 1 dén 45. Sau d6

chuong trinh s& sinh 6 s6 ngau nhién trong pham vi 1 dén 45.

Néu nguoi choi doan diing ca 6 s6: Xuat thong bao “Ban da tring 12 ty dong”
Néu nguoi choi doan ding 5 s6: Xuat thong bao “Ban di trang 10 triéu dong”
Néu nguoi choi dodn diing 4 sd: Xuat thong bao “Ban da tring 300 ngan dong”
Néu nguoi choi doan ding 3 s6: Xuat thong bao “Ban da trang 30 ngan dong”

Néu ngudi choi doan ding it hon 3 s6: Xuat théng bao s6 con s6 doan ding va

“Chtc ban may mén lan sau”.

Vi du két qua chay chwong trinh:

Moi ban chon 6 so tu 1 den 45

Sothu 1: 2

Sothu 2: 7

So thu 3: 15

So thu 4: 21

So thu 5: 30

So thu 6: 42

Ketquasoxo:4 9 11 15 21 29 45

Ban doan trung 1 so . Chuc ban may man lan sau!
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Phat trién tro choi:

- Khi nguoi choi doan so, ki€ém tra néu so trung véi s6 da chon thi yéu cau

chon s khac

- Khi hé théng sinh s6 ngdu nhién  néu sd trung thi sinh s6 khac

- Xuat diy sb doan cua ngudi dung va diy sé tring giai theo thtr tu ting dan
(khong can dung ham sip xép méang)
12. Chwong trinh Kiém tra password ciia ngwdi ding

Viét doan lénh dé yéu ciu ngudi dung nhap password cua chuong trinh (vi du
chuong trinh x6 sé Vietlott). Néu nguoi dung nhap dung thi cho phép st dung
chuong trinh, nguoc lai xuét thdng bao va cho phép nhap lai. Néu sau 3 1an nhap

van bi sai thi thoat khoi chuong trinh.

Vi du két qua chay chwong trinh:

Moi nhap password: LTT2019
Password sai !

Moi nhap password: LTT@2019@
Password dtng.

Chao mung ban den voi chuong trinh tro choi !

Phat trién chwong trinh:

- Che password ngudi ding nhap bang dau *
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Moi nhap password: ******
Password sai !

Moi nhap password: *******
Password sai !

Moi nhap password; ******x**x
Password sai !

Ban khong duoc phep su dung chuong trinh !

13. Chwong trinh Tro choi Chiéc non ky diéu

Viét chuong trinh trd choi chiéu nén ky diéu. Chuong trinh xuat 16i goi y ctia 6
chir va cho nguoi sir dung doan ting chi cai trong 6 chir. Néu nguoi ding doan
dung thi chir cai nay s& xuat hién trong 6 chit. Chuong trinh ding khi tat ca cac

chit cai déu duoc doan hodc ngudi ding hét luot choi (vi du 9 lan doan)

Vi du két qua chay chwong trinh:
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Day la ten mot Truong cao dang chat luong cao, gom 9
Ky tu.

*kkhkkhkkhkkkik

Moi ban doan chu: C
Khong co chu C
*hkkhkkhkkhkkikkkik

Moi ban doan chu: T
Co2chuT
**T*T****

Moi ban doan chu: N
ColchuN

**T*T**N *

Phat trién tro choi:
- Tao nhiéu 6 chit. Mdi 1an choi chuong trinh s& chon 6 chit ngau nhién.

- Mbi lan ngudi dung doan ding, ngudi dung s& duge cong mot s6 diém ngau

nhién. Néu nguoi dung doan sai s€ bi trir mot s6 diém ngau nhién.

- M6 rong cho 3 nguoi choi dé tim nguodi thang cude.
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Day la ten mot Truong cao dang chat luong cao, gom 9
Ky tu.

*hkkhkkkkkikkik

Moi nguoi choi thu nhat doan chu: T

Co 2 chu T. Ban duoc cong 7 diem.

**T*T****

Moi nguoi choi thu 2 doan chu: A

Khong co chu A. Ban bi tru 5 diem.

**T*T**N*
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CHUONG 6: CON TRO
6.1. KHAI QUAT VE CON TRO
6.1.1. Khai niém

M3i dit liéu déu c6 mét dija chi tuong ung dung dé chi vi tri cta dit liéu d6 trén
bo nhd. Con tro (pointer) la bién ma noi dung cua bién dé 1a mot dia chi bo nhé
(memory address) dung dé chi dén mot dir liéu nao d6. Dung con trd ta co thé truy

cap bién thong qua dia chi cta bién.
6.1.2. Ly do dung con tré

Con tré 1a mot khai niém rat quan trong trong ngodn ngit C/C++. Néu khong co

n6 thi nhiéu van dé trong 1ap trinh s& rat khé co thé giai quyét:

- bé thay doi gia tri mot bién 1a tham sb ctia mot ham, ta can dung mdt tham

bién cho ham, thuc chit tham sb nay la mdt con tro.

- Viéc dung con tro cho mang (array), chudi (string) va cau tric (structure) s&

1am cho viéc xir Iy chung tré nén dé dang va linh hoat hon.

- P6i véi cac cau tric dit liéu co6 do phic tap cao nhu danh sach (linked list) va

cy (tree), néu khong c6 con tro s& khong giai quyét duoc.

- Viéc dung con tro trong chuong trinh s& lam cho viée sir dung bo nhé téi vu
hon nhiéu so v&i viéc khong dung con tré. Néu dung bién thong thuong, thi ching
s& dugc cap phat cac khdi nhd mot cach tinh (static) hay c¢d dinh (fixed) trong
vung nhé qui uwdce goi 1a stack. Con khi ding bién con tro thi cac bién nay s& duoc
cap phat cac khdi nhé mot cach dong (dynamic) trong ving nhd qui ude goi la

heap.

Vi du dé luu mot danh sach cac nhan vién ctia mot cong ty véi cau truc mang
chang han, ta can phai xac dinh s6 phan tir toi da cia mang. Ma ta biét 1a so luong
nhan vién 1a khong ¢6 dinh, do d6 can du tri mot s6 to1 da cac phan tir phai du 16n.

Diéu nay gay ra sy lang phi bd nhd 16n néu s6 nhan vién it hon nhi€u so véi s6
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phan tir mang. Van dé nay sé duoc giai quyét mot cach dé dang bang cach dung
con tré. Can bao nhiéu phan tir cho danh séach, ta chi can xin cp phat cho du trong

qué trinh chay chuong trinh.

Tuy nhién, con trd c6 mot diém bt loi va mang tiéng xdu, d6 1a viéc hiéu va
st dung no twong d6i kho véi mot sé nguoi. Trong mot sd truong hop viée dung
con tro s& lam cho chwong trinh tré nén khong con dé dang dé hiéu dugc giai thuat
va lam cho chuong trinh giam di su trong sang. Dé vuot qua sy bat loi ndy, chi co

cach 1a phai hiéu thau dao vé nd!.

Trong nhitng trudng hop sau, ta cin st dung con tro:

- Khi st dung cac ciu tric dir liéu ma trong d6 ta khong biét trude duge luong

dir liéu can dung dén
- P06 16n cua dit lidu s& thay doi trong qua trinh thyc hién chuong trinh
- Chu dong xin cap phat hay huy ving nhé cho cac bién
- Tham s6 truyén cho ham la tham sé bién

- Khi thao tac trén mang va chudi bang cac tinh téan dia chi nham truy cap dén 1

phan tir cia mang/chudi

6.1.3. Khai b4o bién con tré

<Kiéu dit 1iéu>* <Tén bién con tré>;

<Kiéu dit 1iéu> *<Tén bién con tré>;

Vidu 6.1:

int *x,*y;//x,y 1la con trd luu dia chi cua mét sb nguyén
float *z; //z la con trd luu dia chi cua mdt sb& thuc
char *s; //s 1la con trdo luu dia chi cua mét sbé ky tu

6.1.4. Sir dung bién con tré trong cac biéu thirc
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Pé str dung duoc bién con tré ta can phan biét 2 ky hiéu ciing chinh 1a 2 téan tir

sau.

* Toan tir gian tiép (indirection operator) dung dé tham khao dén gia tri cua
6 nhd ma bién con tro trd vao

& Téan tir dja chi (address operator) dung dé tham khao dén dia chi cia bién

Vi du 6.2: D¢ gan gia tri 1234 cho viing nhé ma bién con tro p trod toi, ta viét: *p

= 1234;
Dé gan dia chi bién i cho bién con tro p, ta viét: p = &i;

Phépgan: p = i; s& giy raldi bién dich: cannot convert from 'int'
to 'int *', vi ndi dung cua p la mét dia chi, con ndi dung cia i la mot gia tri

nguyén: 2 kiéu dit liéu khac nhau.

Vi du 6.3: Xét doan chuong trinh sau

Poan chwong trinh Giai thich

Khai bao va cap phat mot ving nhé cho bién i (2 byte hoic 4

int 1=234: byte tity thudc vao chuong trinh dich va hé diéu hanh) bat dau tai
dia chi nao do6 (gia st la 10120) va gan gia tri tai dia chi nay la
234

int *p; Khai bao p 1a bién luu mét dia chi ctia mot sd nguyén nao do,
hién dia chi nay chua xac dinh

P = &i; p sé& luu dia chi cta bién i 14 10120. Ta n6i "p tro vao i"

printf ("sd", *p) In gi4 tri tai dia chi dugc luu trong bién p tirc 12 in gia tri caa bién
i, hay noi cach khéc 1a gia tri ma bién p tro vao.
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Bang 6. 1: So sanh toan tir truc tiép va toan tir dia chi ding trong vi du 6.1

int i1i=234; int *p=&I;
i=234 *p=234
§i=10120 p=10120
B6 nhd Piachi Bién B6 nho Djachi Bién
234 10120 i 234 10120 i
10122 10122
31200 31200
31202 31202
Gia tri ngdu nhién | 31204 P 10120 31204 P
int i=234; p = &i;
int *p;

Vi du 6.4: Xét doan chuong trinh sau
int i=10, j=14;int *p=&i;

int *g=&j;
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Bang 6. 2: Minh hoa su kh&c nhau gitra gan gié tri va gan dia chi

Gan gia tri Gan dia chi
p=*q; p=q;
P i P i
0x15A0 0x15201 16 14 1520 3¢ X152, 1y
0x15A4 S ~
- \ \ -

q j q « J
0x15A4 Ox15A4. 1 14 0x15A4 0x15A4. 1 14

6.1.5. Cap phat va giai phéng vang nhé

Trudc khi sir dung bién con tro, néu khdng mudn gan dia chi da c6 sin cho bién
con tré (nhu trong cac vi du 3.1, 3.2 v6i cau Iénh p=&i ;) ta phai xin hé diéu hanh
cap phat mot luong bo nhé twong (ng véi kiéu dit liéu da khai bao cho bién con

tro.

Dé biét kich thude twong ting dbi véi timg kiéu dir liéu ta dung ham sizeof ()

sizeof (<Kiéu dir liéu>),;
(Tra vé kiéu size t lamot s6 nguyén khong déu )
sizeof (<Biéu thuc>);

(Cho biét s6 byte ma <kiéu dir 1iéu> hay <biéu thie> chiém trong bo

nho)

Vi du 6.5: Chuong trinh sau minh hoa cach dung ham sizeof ()
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1 #include <stdio.h>

2 #include <conio.h>

3 int main ()

4 {

5 printf ("Kieu char chiem %d byte\n", sizeof (char));

6 printf ("Kieu int chiem %d byte\n", sizeof (int));

7 printf ("Kieu float chiem %d byte\n", sizeof (float));
8 printf ("Kieu double chiem %d byte\n", sizeof (double));
9 getch();

10 return 0;

11 |1}

Két qua chay chuong trinh:

e Ci\Documents and Settin... b 4

ieu char chiem 1 huyte -
ieu int chiem 4 hute =
ieu float chiem 4 hyte

ieu double chiem 8 bute
f

6.1.5.1. Cap phat viing nhé dung to4n tir new

Cu phap:

<Bién con tré> = new <Kiéu dio liéu>;

6.1.5.2. Giai phong vung nh¢ dung toan tir delete

Cu phép:

delete <bién con tré>,

Vi du 6.6: Xét chuong trinh in ra dia chi (theo dang s hexadecimal) va noi dung

cua cac bién nhu sau:
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10

11

12

13

int main () {
int 1i=234;

int *p, *qg;

p = &i;
g = new int;
*q = 432;

printf ("&i=%X, i=%d\n", &i, 1i);
printf ("p=%X, *p=%d\n", p, *p);
printf ("g=%X, *g=%d\n", g, *q);
delete g;
getch (),
return O;

}

Két qua chay chuong trinh (cac gia tri dia chi mdi lan chay chuong trinh s& c6 thé

1a khong giong nhau):

et L\ Documents and Settings’ O] x|

i=22FFM, i=234 il
=22FF74. =p=234
=3E3VB8, =*g=432

[ <] | 4

Trong chuong trinh trén:

-VIi p chi la con tro tré vao vung nhé cua i nén khong can xin cap phat ving

nhd, do vy ciling khong phai giai phong ving nhdé.

- Trong khi d6 g 1a con trd tro vao vung nhé cta riéng ndé nén can xin cap phat

ving nhé bang new, sau khi ding xong can giai phong ving nhé da chiém dung

bang delete.
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6.2. UNG DUNG CUA CON TRO
6.2.1. Ham c¢6 tham s con tré

Nhu di dé cap dén ¢ chuong 1, ¢6 2 loai tham s6 hinh thirc 14 tham tri va tham
bién. Trong trudng hop dung tham bién thi tham sb truyén cho ham khéng phai 1a
gia tri ma la dia chi cua bién nén la mot con tro . Khi d6 moi su thay ddi gia tri cuia
tham s hinh thirc bén trong than ham sé& lam thay doi gia tri cua tham sb thuc bén
ngoai ham.

Vi du 6.7: Trong chuong trinh sau, ham add () c¢6 2 tham s6, tham s thir nhét

numl 13 tham bién (truyén dia chi), va tham sb thir hai num2 14 tham trj (truyén gia

tri).

1 void add(int &numl, int num?2) {
2 numl = numl + num?2;

3 }

4 int main (void) {

5 int nl, n2;

6 nl = 5;

7 n2 = 3;

8 add(nl, n2);

9 printf ("nl=%d, n2=%d\n", nl, n2);
10 getch ()

11 return 0 ;}

Két qua chay chuong trinh:

v C:\Documents and Settings'sviy Docume. ..
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Néu dung con tré thi vi du trén s& dugc trinh bay nhu sau :

void main (void)

{

int *nl, n2;
nl = new int;
*nl = 5; n2 = 3;

nl, n2:tham sé thuc
numl, num2:tham sd hinh thirc

0x003210BO

A

add(nl, n2);

printf ("nl=%d, n2=%d\n", *nl, n2);

nl 0x003210BO
0x0012FED4
n2
0x0012FECS

v v

void add(int *numl, int num2)
{
*numl = *numl + num2;
}
numl 0x003210BO
0x0012FDE4
num2
0x0012FDES8

Hinh 6.2: Minh hoa hinh anh viéc truyén tham sé dung con tro

Bang 6. 3: Giai thich vi du 7.1

Chuwong trinh

Giai thich

int main ()

int *nl, n2;

nl = new int;
*nl = 5;
n2 = 3;

nl duge khai bdo 1a mot con trod tré dén
mot gia tri kiéu int, n2 1a bién thong
thuong kiéu int

Sau khi xin c4p phat bd nhé bang toan tir
new, nl tro vao dia chi 6 nhé da duoc
cép phat 13 0x003210B0 (nghia la n1

chtra dia chi nay).

O nhé c6 dia chi 0x003210B0 s& co

giatrila s
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7 add(nl, n2);

8 printf ("nl=%d,

9 return 0;

10 |}

11 | void add(int *numl,
12 | {

13 *numl =

14 |}

n2=%d\n", *nl,

int num?2)

*numl + num?2;

Tham s6 hinh thic numl s& nhén duoc
dia chi 0x00B3210B0 Tham sd hinh

thirc num2 s¢€ nhan duoc gia tri 3

n2);

Gia tri tai dia chi ma con tré numl tro
vao (0x003210B0) bj thay doi thanh
8 (5+3). Do n1 cung tro vao 6 nhg nay
nén gia tri cia nl ciing bi thay doi

theo

Ngoai ra, chuong trinh trén ta ciing c6 thé khong dung con tro nl ma ding bién

thong thuong. Pé goi ham add() v6i tham bién ta truyén dia chi cta bién nl cho

numl. Lac d6 viéc thao tac dir liéu ciia numl thue chit 1a n1, vi num1 1a con tré

tro vao nl.

void main (void)

{

int nl, n2;

nl = 5; n2 = 3;

nl, n2; tham s thuc
numl, num2:tham soa hinh thouc

0x0012FED4

2

add(&nl, n2);

}

nl

e

0x0012FED4

printf ("nl=%d, n2=%d\n", nl, n2);

n2

0x0012FECS8

v

A 4
void add(int *numl, int num2)
{
*numl = *numl + num2;
}
numl 0x0012FED4
0x0012FDE4
num2
0x0012FDES8

Hinh 6.3: Minh hoa hinh anh viéc truyén tham sé 1a dia chi bién kiéu nguyén
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6.2.2. Con tré va mang

Mang c6 thé duoc cip phat voi sé phan tr cia mang 1a c¢b dinh nhu trong
chuong 2 da dé cap dén.

Chéng han dé luu mot day ti da 100 s6 nguyén ta khai béo:

int a[l100];

Tuy nhién trong nhiéu trudng hop ta khong biét truéc sb phan tir ti da ma
ngudi dung sé sir dung la bao nhiéu nén néu khai bao s phan tir toi da qua Ion s&
gay lang phi bd nhé, nguoc lai thi sé phan tir co khi s& vuot qua con sé duoc khai

bao.

Trong truong hop nay néu dung con tré thi ta cé thé xin cap phat lugng bo nhé
vira du theo yéu cau caa nguoi dung va cha dong giai phong vung nhé khi khdng
dung dén mang nixa.

Pé thuc hién diéu nay ta s& cho phép nguoi dung nhap vao sé phan tir n truéc
khi xin cap phat n phan tir nho.

Ngoai ra khi tham khao dén cac phan tar cia mang, ta ciing c6 thé su dung ky

hiéu ki€u con tro nhu sau:

Bang 6. 4: So sanh ky hi¢u thong thuong va ky hi¢u dung con tré

Thao tac Ky hiéu thong thwong Sir dung con tré
Tham khao dia chi phan tir ga[i] a+i
Tham khao ndi dung phan tir af[i] * (a+i)

Vi du 6.8: Him Input() trong vi du 5.7 duoc viét lai theo cach dung con tro

nhu sau:
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1 void Input (float *&a, int &n) {

2 printf (“Nhap vao so phan tu: ”);

3 scanf (“%d”, &n) ;

4 a = new float[n];

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

6 printf (“a[%d] =", 1); scanf (“%$f”, (a+i));
7 }

8 }

Vi du 6.9: Chuong trinh sau minh hoa su khac nhau giira dia chi cua bién con tro,

dia chi ma bién con tro tro téi voi gid tri dir liéu tai dia chi ma bién con tro trd téi.

1 int main () {

2 int *a, 1, n;

3 do{

4 printf ("So phan tu cua day: ");scanf ("%d", &n);
5 }while (n<=0);

6 a = new int[n];

7 for (i=0; i<n; 1i++){

8 printf ("a[%d]= ", 1);

9 scanf ("%sd",a+i);

10 }
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11 printf ("\n\nDia chi va noi dung con tro:\n\n");
12 printf ("&a=%X, a=%X\n", &a, a);

13 printf ("\n\nDia chi phan tu dau tien:\n\n");

14 printf ("a=%X, &a[0]=%X, (a+0)=%X\n", a, &al[0], (a+0));
15 printf ("\n\nGia tri phan tu dau tien:\n\n");

16 printf("al[0]=%d, *(a+0)=%d\n", al[0], *(at+0));
17 printf ("\n\nIndex\tGia tri\tDia chil\n\n");

18 for (i=0; i<n; i++)

19 printf ("$d\t%d\t%X\n", i, alil, a+i);

20 delete []a;

21 getch(); return 0;

22 |}

Két qua chay chuong trinh:

e+ C:\Documents and Settings\sviMy Docum. .. x
o phan tu cua day: 3 -
[al= 4 =
[11= &

[21= 2 b

ia chi va noi dung con tro:

a=22FF?, a=3D24E8

Dia chi phan tu dau tien:

a=3D24E8, &alA1=3D24ER, <(a+@>=3D24E8

Gia tri phan tu dau tien:

aldl=4, ={(a+@>=4

Index Gia tri Dia chi

A 4 3DZ24E8
1 5 ID24EC

2 2 3DZ24FA hd
4 4
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Noi dung

/ Pbia chi
|
. / l s A N O A ~N

0 4 3D24E8 <4— a &a[0] a+0 a[0] *(a+0)
1 5 3D24EC &af[l] a+l a[l] *(a+l)
2 2 3D24F0 &a[2] a+2 a[2] *(at2)

Hinh 6.4: Minh hoa hinh anh hinh anh b6 nhé cua mang a trong vi du 6.8
6.2.3. Con tré va chudi
Tuong tu nhu ddi véi mang sd, con tro cling c6 thé dung dé tré dén mot mang
cac ky tu hay chudi. Viéc tinh téan cic dia chi cho chudi cling twong tyr nhu mang
thong thuong. Ngoai trir viéc nhap/xuat chudi, cling nhu mot sé phép téan trén
chudi ta dung cac ham chuyén cho viéc xir Iy chudi nhu da trinh bay trong chuong
5. Cac vi du sau day s& minh hoa viéc dung con trd tro vao chudi.

Vidu 6.10

Trong vi dy nay ta ding con trd dé tré vao mot chudi ky tu thay cho viéc ding

mang ky tu nhu da trinh bay ¢ chuong 2.
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1 int main ()

2 {

3 char *s = new char[255];

4 printf ("Nhap mot chuoi bat ky:\n");
5 gets(s);

6 int len=strlen(s);

7 printf ("\nDia chi bat dau cua chuoi : %$X\n", s);
8 printf ("\nDia chi cac ky tu:\n");

9 for (int 1i=0; i<len; i++)

10 printf ("$c:%X\n", *(s+i), s+i);
11 getch (),

12 return O;

13 |}

Két qua chay chuong trinh:

e C:\Documents and Settings\sviMy Docum. .. x
Mhap mot chuoi bat ky:CHNIT "

Dia chi bat dan cua chuwoi = 3ID24E8

Dia chi cac ky tu:
GC:3D24EB
H:3D24E?
T:3D24EnA

T:3D24EB i
4 [

Vidu6.11

Trong trudng hop dé luu mot danh sach, ching han danh sach tén sinh vién, ta
c6 thé dung mot mang 2 chiéu: mdi dong s& xac dinh mot chudi ky tu, 1a tén sinh

vién tuong ung.

Trong truong hop ndy ta ciing c6 thé ding con trd 2 cap, tic 14 con tro trd vao
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con tro.
L e H|la|n|g
2 list+2 o » T (r|a|n Tla|m
3 list+3 e
 —— 3 u | o L|al|n
4 list+4 e

Tuong tu dé khai bdo mot con tré 2 cap hay con goi 1a con tré kép ding dé tro

dén chudi ky tu, ta viét ** trudc tén bién.
char **list;

Ta c6 thé xin cap phat b nhd cho con tré 1ist nhu sau véi n 1a s6 dong;

list = new char*[n];

Viéc tiép theo 1a xin cap phat cho mdi chudi tén. Vi mdi dia chi cua list gdbm
(list+0), (list+l), (list+2),..trd vao mot chudi, do d6 dé xin cap phat
vung nhé cho n chudi ta dung céu tric lap voi n lan lap:
for(int i=0; i<n; i++)

list[i] = new char[m];

vim1a do dai ciia chudi mudn xin cap phat.

Sau day la toan b chuong trinh:
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1 int main (void) {

2 char **1list; int n;

3 printf ("Tong so sinh vien: "); scanf ("%d", &n);
4 if(n>0) list=new *char[n];

5 elsereturn 0;

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

7 list[i]=new char[50];

8 printf ("Ho Ten SV #%d: ", i+1);

9 fflush (stdin) ;

10 gets (list[i])

11 }

12 printf ("\nDanh sach sinh vien:\n");

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

14 printf ("%d. %s\n",i+1, *(list+i));
15 getch(); return 0;}

Két qua chay chuong trinh:

-

(] c:"J._lsers\user\DDcuments\Uis...I. = | (=] |_ﬂhl

ong =0 sinh vien: & A
o Ten SU thu 1:- Le Hang

o Ten 35U thu 2: Do Mam

o Ten SU thu 3:- Tran Tam

o Ten 53U thu 4: Ho Lan

o Ten 35U thu 5: Phan Thi

anh sach sinh vien:
. Le Hang

- Do Mam

. Tran Tam

- Ho Lan

. Phan Thi

Fi 1] k
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BAI TAP CHUONG 6

1. Viét chuong trinh dung con tré thuc hién cac chirc ning sau (mdi chirc ning viét
mot ham riéng):

a. Dung phuong phép cip phat bd nhé dong dé nhap mét diy gém n sd

nguyén. In ra man hinh:
b. Toan b diy sb theo thir tw d3 nhap
c. Toan bd day s6 theo thur tu nguoc véi thu tu da nhap
d. Diy con gdm céc sb tai cac vi tri chi muc chin
e. Diy con gdm cac sb chin
f. Dém xem co bao nhiéu sb chin
g. Tinh tong c4c s6 chan cua day s6
h. Tim s I6n nhit trong day s6
i. Tim s6 am Ion nhat trong day sb
j. Xoa tat ca cac sb chan
k. Chén mot sé x vao vi tri k trong day s6
2. Viét chuong trinh dung con tré nhip vao mot ma trdn vudng cap n>2. Thuc
hién:
— In ma tran ra man hinh
— Dém sd cac phan tir ¢ gia tri 1é va tinh tong ciia chung

Tim phan tir 16n nhat cua tirng dong va nho nhat caa tirng cot

3. Viét chuong trinh ding con trd nhap vao mot danh sach nhiéu ho tén sinh vién.
Nhép vao mdt ho tén, tim va cho biét ¢6 sinh vién nao trong danh séach trung vdi

ho tén da nhap hay khong. Yéu cau dung cac ham riéng cho tirng chirc ning.
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4. Viét chuong trinh ding con tré nhap vao mot danh sach c6 nhiéu tén sinh vién.
Thay vi in cac ky tu trong cac chudi, in ra man hinh ma ASCII tuong ng voi ting

ky tu.
Vi du:
Nhéap: "Son", "Nam", "Tuan"
Xuat: "83 111 110","78 97 109","84 117 97 110"

5. Viét chuong trinh dung con troé cho phép ngudi dung nhap vao danh sach céc

sinh vién gom ho tén, ndm sinh, diém. sau do thuc hién céc thao tac:

a. In ra toan b danh sach da nhap theo dang bang nhu sau:

STT Hovaten Nam sinh Diem
1 Tran Van Tuan 1992 7
2 Nguyén Thi Lan 1993 8

d. Pém xem c6 bao nhiéu sinh vién c6 diém nho hon 5
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CHUONG 7: KIEU DU LIEU DO NGUOI DUNG PINH NGHIA
7.1. KIEU CAU TRUC (STRUCT)

Struct (structure) 1a mot dang thire ma C/C++ cung cép cho lap trinh vién kha
nang xay duyng mot kiéu dix liéu m&i trén co s& cac kiéu da duge dinh nghia va két

hop chung lai v6&i nhau.

Chéng han dé luu thong tin ctia mot sinh vién gém mi sd, ho tén, nam sinh,
thuong thi ta can 3 bién c6 kiéu khiac nhau. Néu mudn luu mot danh sach sinh
vién v6i cac thong tin nhu trén, ta c6 thé xay dung 3 mang 1 chiéu. Tuy nhién, lac
d6 s& khong c6 sy dong bo khi tham khao dén 1 sinh vién trong danh sach, viéc xir

1y cling s€ trd nén phtrc tap hon.

Véi cach tiép can khac, ding struct, s& 1am cho bai téa trén trd nén don gian.
Ltc d6, mdi mét sinh vién 1a mét ciu trac véi 3 thong tin rang budc nhau: MS -
M3 sb, TEN - Ho tén, NS - Nam sinh. Danh sach sinh vién s& 1a mét mang cac
cau trac di néu, duoc mo ta nhu hinh v&. Trong d6, cac thanh phan (components)
hay thanh vién (members) ctia mot struct co kiéu dir liéu co s, chang han ID c6
kiéu int, TEN c6 kiéu chudi char*, va NS ¢ kiéu unsigned int. Trong nhiing
cAu triic phtc tap khac thi kiéu dit liéu cta thanh phan ciing c6 thé lai 1a mot

struct hay kiéu dit liéu khac do nguoi dung dinh nghia.

SinhVien[1]

MS int
SinhVien[0] TEN char *
SinhVien[1] NS unsigned int
SinhVien[2]

. - SinhVien[n-1]

SinhVien[3]

MS

int
SinhVien[n-1] TN
NS char *

unsigned int

Hinh 7.1: Minh hoa mdt mang cac struct
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7.1.1. Khai béo céu triac dir liéu
7.1.1.1. Khai bao struct

Ciing nhu cac bién thong thuong, dé c6 thé sir dung mot kiéu dir liéu méi dung

struct, ta cAn khai bdo va mé ta mot struct theo ct phap sau:

struct [<Tén kiéu>]
{
<Mé ta cac thanh phan>;

} [<Danh sach bién>];

<Tén kiéu> Tén cua kiéu dit liéu mdi, tén nay khong dugc
tring v6i kiéu dir liéu da co
<Danh sach bién> Danh sach cac tén bién c¢6 kiéu struct d3 mo ta,

phan cach bang dau «,”.
<Mé ta cac thanh phdn>  Cic md ta cho ting thanh phan trong struct

Sau khi mot struct da dugc md ta nhu cu phap ¢ trén, ta co thé khai bao cac

bién c6 kiéu dir liéu méi nay theo cach khai bao bién theo ca phap

struct <Tén kiéu> <Danh sach bién>;

Vidu7.1:

M6 ta struct co tén SV gém ma sd, ho tén, nim sinh va khai bao 2 bién x va y

c6 kiéu dir liéu mai nay:

158



Khoa Cong nghé Thong tin- Truwong Cb Ly Tw Trong TP. HCM

8

9

struct SV
{
int ms;
char ten[50];
int ns;
box,oys
struct SV t;
struct SV *p;

struct SV SinhVien[100];

Vi du 7.2: Mo ta struct c6 tén date dé chtra ngay thang nam

1

2

7

8

struct date

{
int day;
int month;
int year;

bi

struct date today;

struct date birthday[100];

7.1.1.2. Khai bo va khéi tao gia tri cho bién struct

struct <Tén kiéu> <Tén bién> = (<Gid tri cua

phén>};

cadc thanh

Vidu 7.3:
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1 struct SV x={1, "Phan Khang", 1992};
2 struct SV SinhVien[]={{1, "Phan Khang",1992},
{2,"Phan Thi An",1991}};

3 struct date today={1, 4, 2011};

7.1.1.3. Pinh nghia kiéu dir liéu méi bang typedef

Ngoai cach khai b&o ciu trac dir liéu nhu trén, ta cling c6 thé dinh nghia
struct dung t khoa typedef.

Khi dung typedef ngoai viéc dinh nghia mot kiéu dit liéu méi, viéc khai bao
cac bién s& khong phai viét tir khéa struct nita nén sé ty nhién hon, nhu céc

kiéu dir liéu co so khac.

typedef struct <Tén kiéu>
{
<Mé ta cac thanh phan>;

};

Vidu 7.4:

1 typedef struct SV

2 {

3 int ms;

4 char ten[50];
5 int ns;

6 }i

//Khai bao bién kiéu SV:
7 SV t;
8 SV *p,‘

9 SV afl00];
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7.1.2. Tham khao cac thanh phan caa struct

Khi cac bién struct di duoc khai bdo, ta ¢ thé truy cap dén ting thanh
phan/thanh vién (component/member) cliia struct bing todn tir thanh phan
(member operator) v&i diu chim "." d6i véi bién thuong hoic dung diu miii tén

"—" khi dung bién con tro.

<Tén bién>.<Thanh phan>; //Bién thuodng

<Tén bién> -> <Thanh phan>; // Bién con tré

Vi du 7.5;

1 SV x,*p,al[l100];

2 x.ms=1;

3 strcpy (x.ten , "Phan Khang");

4 stdl.ns=1992;

5 p=(SV*) malloc(sizeof (3SV));

6 p->ms=2;

7 strcpy (p->ten , "Phan Thi An");
8 p->ns=1991;

9 al[0] .ms=3;

10 | strcpy(al[0].ten , "Nguyen Kim");

11 | a[0].ns=1992;

Vi du 7.6: Chuong trinh sau cho phép nhap vao mot danh sach sinh vién gom cac
théng tin: ma sinh vién, ho tén , nam sinh. Sau d6 in danh sach sinh vién theo dang

bang.
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

#define N 100
typedef struct SV
{
char ms[10];
char ten[50];
int ns;
bi
void Input (SV a[],int &n)
{
printf ("Nhap so sinh vien:"); scanf ("%d", &n);
for (int 1i=0; i<n; 1i++)
{
printf ("\nSV thu %d:\n", i+1);
printf ("Ma SvV: ");
fflush(stdin); gets(al[i].ms);
printf ("Ho Ten: ");
fflush(stdin); gets(a[i].ten);

printf ("Nam sinh : "); scanf ("%d", &al[il].ns);

}
void Output (SV al[],int n)
{
printf ("\n\nDanh sach sinh vien:\n");

printf ("STT\tMa So\tHo ten\t\tNam sinh\n");
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26 for (int 1i=0; i<n; 1i++)

27 printf ("%d\t%s\t%s\t%d\n", i+1l, alil.ms, al[i].ten,
28 alil.ns);

29 |1}

30 | int main ()

31 | {

32 SV a[N];int n;
33 Input (a,n);

34 Output (a,n) ;
35 getch () ;

36 return O;

37 |}

Két qua chay chuong trinh:

o C:ADocuments and Settings'sviMy Docu. .. x
Mhap so sinh wvien:3 -
SU thu 1: ]
Ma SU: THA1

Ho Ten: Phan Khang
Ham =sinh = 1992

SV thu 2:

Ma SU: TH@AZ2

Ho Ten: Phan Thi An
Mam =zinh @ 1771

%U thu 3:

Ma SU: THB2

Ho Ten: Hguyen Kim
Ham sinh = 1992

Danh sach sinh vien:

STT Ma So Ho ten Mam =inh
i THB1 Phan Khang 1992
2 THB2 Phan Thi An 1771

3 | TH@3 Nguy|en Kim 1992 f
4 3

Vi du 7.7: Viét chuong trinh dung struct mo ta mot cau tric chira ngay, thang,

nam dé nhap vao ngay sinh cia mot nguoi, tinh va in ra tudi cua ngudi do so voi
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ngay hién thoi.

1 #include <time.h>

2 typedef struct Date({

3 int day;

4 int month;

5 int year;

6 }i

7 int main () {

8 struct tm *now;

9 time t timer;

10 Date dob, today; // dob: date of birth

11 int age;

12 timer = time (NULL) ;

13 now = localtime (&timer) ;

14 today.day = now->tm mday;

15 today.month = now->tm mon+1;

16 today.year = now->tm year+1900;

17 printf ("Ngay sinh cua ban (dd mm yyyy): ");
18 scanf ("%d%d%d", &dob.day, &dob.month, &dob.year);
19 if (today.month>dob.month ||

20 (today.month==dob.month && today.day>=dob.day))
21 age = today.year - dob.year;

22 else age = today.year - dob.year - 1;

23 printf ("\n\nKet qua:\n");
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24 printf ("Ngay sinh cua ban: %d/%d/%$d\n", dob.day, dob.month,
dob.year) ;
25 printf ("Hom nay la ngay : %d/%d/%d\n", today.day,

today.month, today.year);

26 printf ("Tuoi cua ban la : %d", age);
27 getch () ;
28 return 0;}

Két qua chay chuong trinh:

¢ O3y data'hai-giaotrinh' kbt exs' vd' e - |EI|E|
gay sinh cua ban (dd mm yyyy>: 18 5 1981 3

et gua:

gay sinh cua ban: 18-5-1981
om nay la ngay : 29112885
woi cua han la = 24_

[4] | AW

Trong chuong trinh ta sir dung cdu tric struct tm dugc xdy dung sin trong

file header time.h nhu sau:

struct tm{
tm sec Seconds after minute (0 - 59).
tm min Minutes after hour (0 - 59).
tm _hour Hours after midnight (0 - 23).
tm mday Day of month (1 - 31).

tm mon Month (0 - 11; January = 0).

tm year Year (current year minus 1900).
tm wday Day of week (0 - 6; Sunday = 0).
tm_yday Day of year (0 - 365; January 1 = 0).
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Dé 14y ngay hién thoi, hAm localtime (&timer) duoc goi, trong d6 tham sb

timer la con tro tro dén kiéu time t di duoc dinh nghia san. Ham

localtime () tra vé mdt con tro trd vao mot struct tm.
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BAI TAP CHUONG 7
1. Cho danh sach luu thong tin cuia cac mit hang, théng tin gom:

- Mai mit hang (chudi 10 ky tu)

Tén mit hang (chudi 50 ky tur)
- S6 luong mit hang (s6 nguyén)
- Pon gia mit hang (s6 thuc, don vi 1000 VND)
Viét chuong trinh thyc hién cac chic nang sau, moi chirc nang viét mot ham riéng

a. Nhap danh sach cac miat hang, luu y khi nhap can kiém tra tring ma mat

hang.

b. Xuat danh sach cac mat hang theo dang bang, va tinh thanh tién caa ting

mat hang.

STT Mihang  Ténhang Sélwong  Don gia Thanh tién

1TV Tivi 100 2000 200000

2. TL Tu lanh 200 3000 600000

¢. Tim mot mat hang theo ma mat hang.

d. Xuét danh sach cac mat hang cé s6 lwong 16n hon hay bang 100.

e. Pém xem c6 bao nhiéu mat hang c6 s6 lugng 16n hon hay bang 100.
f. Tinh gia trung binh cua cac mat c6 gia >1.000.000 VND

g. Xuét cac mat hang co gia Ion nhét.

h. Xuat cac mat hang c6 s6 luong nho nhat.

I. Cap nhat giam gia cac mat hang 10%.
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m. Xéa cac mat hang co sé lugng = 0.
2. Cho danh sach luwu thong tin cua cac sinh vién, thong tin gom:
- Mi sinh vién (chudi 10 ky tu)

- Tén sinh vién (chudi 50 ky tu)

Nam sinh (s6 nguyén)

Piém (s6 thyc)

Viét chuong trinh thyuc hién cac chac nang sau, mdi chirc ning viét mot ham riéng
a. Nhap danh séch cac sinh vién va Iuu vao file.

b. Boc dit liéu tur file va luvu vao mang.

c. Xuat danh sach cac sinh vién (tir mang) theo dang bang.

d. Tim mot sinh vién theo ma sinh vién.

e. Xuat danh sach cac sinh vién cé diém <5.

f. Dém xem co bao nhiéu sinh vién co diém <5.

g. Tinh diém trung binh cua cac sinh vién cé nam sinh 1992.

k. Xuat cac sinh vién c6 diém Ion nhat.

l. Xéa cac sinh vién co diém = 0.
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PHU LUC A

Bang ma ASCII chuan (ASCII Standard Character Set)

Char Ctrl Dec Hex Char Dec Hex Char Dec Hex Char Dec Hex
NUL @ 0 00 space 32 20 (@ 64 40 06 60
SOH "A 1 01 ! 33 21 A 65 41 a 97 61
STX ~B 2 02 " 34 22 B 66 42 b 98 62
ETX ~C 3 03 # 35 23 C 67 43 C 99 63
EOT "D 4 04 $ 36 24 D 68 44 d 100 64
ENQ “E 5 05 % 37 25 E 69 45 e 101 65
ACK “F 6 06 & 38 26 F 70 46 f 102 66
BEL G 7 07 ' 39 27 G 71 47 g 103 67
BS ~H 8 08 ( 40 28 H 72 48 h 104 68
HT 1 9 09 ) 41 29 I 73 49 i 105 69
LE ~J 10 0A | 42 2A ] 74 4A  |j 106 6A
vT ~K 11 0B |+ 43 2B |K 75 4B |k 107 6B
FF AL 12 oC |, 44 2C (L 76 4C |l 108 o6C
CR M 13 oD |- 45 2D M 77 4D |m 109 6D
SO "N 14 0E . 46 2E [N 78 4E  [n 110 6E
SI 0 15 OF / 47 2F O 79 4F 0 111 6F
DLE *P 16 10 0 48 30 P 80 50 P 112 70
DCI ™Q 17 11 1 49 31 Q a1 51 q 113 71
DC2 R 18 12 2 50 32 R 82 52 r 114 72
DC3 »S 19 13 3 51 33 S 83 53 s 115 73
DC4 T 20 14 4 52 34 T 84 54 t 116 74
NAK ~U 21 15 5 53 35 U 85 55 u 117 75
SYN YV 22 16 (§] 54 36 V 86 56 v 118 76
ETB "W 23 17 7 55 37 W 87 57 W 119 77
CAN X 24 18 8 56 38 X 88 58 X 120 78
EM Y 25 19 9 57 39 Y 89 59 ¥ 121 79
SUB ~Z 26 1A |: 58 JA |Z 90 SA |z 122 T7A
ESC 7] 27 IB |; 59 iB |[ 91 5B { 123 7B
FS My 28 1C |< 60 3C |\ 02 5C || 124 7C
GS 7 29 ID |= 61 iD |] 93 5D |} 125 7D
RS 30 IE |= 62 3E |” 94 5E |~ 126 7TE
us » 31 1F ? 63 3F 95 5F delete 127 7F
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Biang ma ASCII mé rgng (ASCII Extended Character Set)

G
5

319

Lk [ TR TR N ] =)

o (e

144
143
144
147
145
149
130
151
132
153
154
136
157
138
139
192

LI O e S T 5*5?D*DD:-FH$[T|'-

—a

-

160
141
162
163
164
163
166
167
162
169
170
171
172
173
174
175

b=t S = TR N )

=]

e
4

ROy

i)

176
177
178
179
120
121
182
183
124
185
126
187
122
159
190
191

ﬂ

L = 1=

193
194
195
196
197
192
199
200
201
202
203
204
205
206
207
20%

L

=

I= =

=
il

=

I ==

E

209
210
211
212
413
214
215
216
217
218
219
220
221
222
423
224

4=+ a9 = 49 H

e ™ E

225
226
227
245
249
230
231
232
233
234
235
236
237
235
239
240

L TR S T = TR B =R = T O I B I~

>

241
242
243
244
245
244
247
245
249
250
251
252
253
254
455
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PHU LUC B
HUONG DAN SUA LOI CUA CHUONG TRINH

I. TONG QUAN VE CAC LOAI LOI

C6 3 loai 11 d6i voi mot chuong trinh:

1. Ldi ca phap (Syntax Errors):
- M&i ngdn ngit 1ap trinh déu c6 mot bo quy tic vé ngit phap riéng ma
nguoi 1ap trinh phai tudn tha. Ldi ca phap xay ra khi ma nguoén
(source code) khdng tuan tha theo quy tic nay.
- Trinh bién dich s& phat hién ra I8i nay tai thoi diém bién dich
chuong trinh va hién thi cac 16i nay trong danh sach 15i (Error list)

2. Léi thoi gian chay (Runtime Errors):
- Cac 16i xdy ra trong qua trinh thuc thi chuong trinh duoc goi 1a 16i
thot gian chay.
- Khi mét 13i thoi gian chay xdy ra, may tinh dung vi¢c thuc hién
chuong trinh va hién thi mot cau thong bao 16i.

3. Léi logic (Logical Errors):
- Céc 16i trong logic ctia chuong trinh duogc goi 1a 16i logic.
- Trinh bién dich khong thé phét hién céac 15i logic. Mot chuong trinh
c6 cac 16i logic duge bién dich (dich) va chay thanh cong, nhung no
khong cho két qua chinh xéc.
- Khi chuong trinh cho ra két qua sai hoic khong cho ra két qua, sau
khi xem lai code ma van khong tim duoc nguyén nhan, chang ta nén

dung cong cu Debug dé kiém tra cach thic thi hanh cta chuong trinh
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hodc xem két qua chay chuong trinh tai nhiing thoi diém (dong lénh)

can thiét.

4. Cac buéc thong thudng dé sira 16i mot chwong trinh C/C++:

Code chuong Suar]l<?l cu tr?(}:ia Ii(;;n Sll(l; a iI((:)I Chuong trinh
trinh phap chgy g hoan chinh

I1. CACH SUA LOI CU PHAP
1. Cach xem 16i ca phap
- Pé bién dich chuong trinh tim 15i cu phap: Chon view/compile (Ctrl+F7)
hay thuc thi luén chuong trinh  Start Debugging (F5), khi d6 néu chuong
trinh co 15i ¢t phap thi danh sach 16i s& dugc thong bao.
- Bé chon ché do hién thi danh sach I5i: Chon View/Error list
2. Cach sira 16i ca phap
- Nhap dap vao mdi dong théng bao 15i, chuong trinh dich s& chi ra dong bi
16i tuong g trong chuong trinh. Ta can doc hiéu cau thong bao 16i dé sta
15i nhanh ma khdng phai “doan mo™ rat mat thoi gian.
-Luuy:
+ Can cha y 1a warning (canh bao) khong phai l1a I3i.
+ Trong danh sach 13i, chi c6 16i dau tién (15i duogc danh s6 nho nhat va
khong phai lac nao ciing duge danh sb tir 1) 1a dugc théng bao chinh
xac, cac 15i tiép theo sau cé thé la 18i phat sinh do 15i dau tién. Vi vay
dé tranh mat thoi gian ta chi sia 16 ddu tién sau d6 dich lai chuong
trinh dé tim 13i tiép theo.

Trong hinh & trang sau, chuwong trinh ¢6 10 16i cu phap va 16i dau tién
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duoc danh sé 4 (vi trude d6 ¢6 3 canh bao). Sau khi ta stra duoc 16i dau
tién, cac 15i khac s& “bién mat” sau khi bién dich lai chwong trinh.

+ Khi chuong trinh dich chay dén dong trong thong bao 15i thi phat
hién ra I18i nén c6 kha nang 16i khéng nam trén dong nay ma nam trén
dong trude do.

Trong hinh & trang sau, trinh bién dich phat hién 16i & dong 39 nhung

13i lai ndm & dong 38 (do du dau *;” ¢ cudi dong 38)

i — T—
oo Vidu - Microsoft Visual Studio | (- e S

File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help
Pl S & B9 - -E-5 | P [pbug  -f[win2 -
iBRbbafFESZ2 003 68E3450.

Vd5.cpp X

Output

(Global Scope) 'l W XuatSV(sV a[], int n) -
34 ES
35 Elveid Xuatsv(sv a[],int n)
3 | {
37 cout<<"STT \tMasSV \tHoTen \t\tNamSinh \tDiem \n"; I
38 for(int i=@;i<n;it+); o
= 39 || cout<<i+la<"\t"<<ali].MasV<< "\t <<a[i].HoTen<<"\t"<<a[i].NamSinh<<"\t\t"<<a[1].Diem<<endl; I
4 |} v
0W0% - 4| m | »

ErrorList

@D 10 Errors | 1 3 Warnings | (i) 0 Messages

Description

@ 4 error C2065: 1" : undeclared identifier vdS.cpp 39 I
@ 5 error C2065: ' : undeclared identifier vdS.cpp 39

@ 7 error C2065: 1" : undeclared identifier vdS.cpp 39

@ 9 error C2065: 1" : undeclared identifier vdS.cpp 39 E

@ 11 error C2065: 1" : undeclared identifier vdS.cpp 39

@ 12 error C2228: left of ".Diem' must have class/struct/union vdS.cpp 39

@ 8 error C2228: left of "HoTen' must have class/struct/union vdS.cpp 39 e

@ 6 error C2228: left of .MaSV' must have class/struct/union vdS.cpp 39

@ 10 error C2228: left of .NamSinh' must have class/struct/union vdS.cpp 39

3"—,13 IntelliSense: identifier "i" is undefined

error C2065: 'i': undeclared identifier

3. Cac cau thong bao 16i cia phap thwong gip

Do tdm Iy ngai doc tiéng Anh nén khi gap théng bao I18i nhiéu ban SV
thuong khong doc ma chi “stra mo™ nén mat rat nhiéu thoi gian. Tuy nhién,
trén thuc té sd cau thong bao 13i thuong gap khdng nhiéu nén cac ban can

chiu khé doc hiéu va tra tir néu can. Sau mét hai lan thi cac ban s& nhg va
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hiéu nén sé stra I8i rat nhanh.

Chéc chan rang néu ban khdng thé doc hiéu cac cau théng bao 13i thi
khong thé 1ap trinh duoc.

Cac ban ciing c6 thé tra ciu nhanh cac cau thong bao 151 duoc trinh bay
& trang sau. Tuy nhién cac ban van nén ghi nhé ¥ nghia caa cac tir tiéng Anh

trong cac cau théng bao 161 dé sau nay cé thé doc duoc nhiéu cau théng bao

16i khac nira.
STT Cau thong bao 16i Y nghia
. Cannot convert parameter 1 | Khéng thé chuyén dsi tham sé thit
from ‘float’ to ‘int&’ nhat tir kiéu float’ sang kiéu ‘&int’
Cannot open include file : Khéng thé m¢ file bao gom:
2 | ‘Mylib.h’: No such file or ‘Mylib.h’: KhOng o file hay thu muc
directory Nao nhu thé
_ Keét thuic file nam truéc dau ngodc
End of file found before the _ » .
3 moc trai ‘{* (do thieu ngogc ‘} ket

left brace '{'
{ thzzc ham main())

Piém vao cua chwong trinh phdi
4 | Entry point must be defined | duwoc dinh nghia (chira co ham

main())

5 | Expected constant expression | Cho doi biéu thirc hang

Function does not take 1 A ) .,
6 Ham khong phai co 1 doi so
arguments
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Function .... already has a

7 Ham ... da co roi
body
o X" duoc theo sau boi void la khéng
‘X' followed by 'void' is illegal _ o
8 ) hop ¢ (co phai ban quén dau *:’
(did you forget a ';'?) A
khong ?)
_ X" khéng phai la thanh vién cua
9 | 'x”is not a member of struct
struct
10 | Identifier not found Pinh danh khdng tim thay
Illegal else without matching A N A
11 ’ else khong ung vai if thi khéng hop 1é
[
Ham main() da dwoc dinh nghia
12 | main already defined in ...
trong ...
13 | Missing ‘: “ before ‘if’ Thiéu dau *;’ truéc if’
o Dong méi trong chusi hang (do thiéu
14 | Newline in constant , , -
dau “ dé dong chuoi)
“Tong’: must be return a ) . _
15 Ham Tong’ phai trd vé mét gia tri
value
16 Left of .HoTen' must have Bén tradi cua ‘HoTen’ phdi la
class/struct/union class/struct/union
17 Local function definitions are | Pinh nghia ham cuc bé (ncim trong
illegal ham khdac) la khdng hop 1¢é
18 |'inti': redefinition binh nghia lgi bién i
19 | Undeclared identifier Dinh danh chwa khai bao
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20 ‘void’ function returning a Ham ‘void “tra vé gid tri (Ia khong
value hop 1¢)

4. Mot s6 minh hea vé cach sira 16i ci phap

Cdc vi du trong phan nay duwoc trinh bay theo thit ty cdc cau théng bdo 16i ¢

muc 3

Vi du 1:

S#tinclude <stdio.h>

> 4

2 #include <conio.h>

3 Elvoid Swap(float &a, float &b)

4 q

5 float temp = aja = b; b = temp;

6 } L
7 Elint main(woid) 1
g8 |{

w0

int a, b;

printf({"a=");

scanf("%d", &a);

printf({"b=");

scanf("%d", &b);

Swap(a,b);

printf({"\nSau khi goi Swap():\n"};

oo

& 3 Errors | _t\ 2 Warnings | 1) 0 Messages

F F F =
LEEI S S ]

P

p—

F
u

Description File Line

@ 3 error C2664: 'Swap': cannot convert parameter 1 from 'int' to 'float &' vd3.cpp 14
L6i sai & dong 14: Ham ‘Swap’ khdng thé chuyén d6i tham sé thar 1 tir
kiéu’int’ sang kiéu ‘&float’
Cach sira 16i:
Cach 1: Phai sua lai phan khai bao bién a,b ¢ dong 9 c6 kiéu la “float’ dé
phu hop voi kiéu caa tham sé dugc truyén cho ham Swap nhu khai bao &

dong 3.

Cach 2: Phai stra lai phan khai bao tham sb duoc truyén cho ham Swap &

dong 3 Ia “&int’ . Khi d6 bién temp ciing phai duoc khai bao kiéu int.

Vi du 2:
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{Global Scope) -|
w*  ginclude "ylib.h"
—lint main(void)

v b o

¥0Q|oo| 2w, 1310jdx] eues

float r, C, S;

r = Nhapso();

C = Chuvi(r);

5 = DienTich(r);
printf("\nin");

printf("C = ¥-7.2f\n", C);
printf("s = ¥-7.2f\n", 5);
getch();

return @;

O

100 % = < L

Error List

@ 1Error | 1\ 0 Warnings | (i) 0 Messages
Description = File Line

@1 error C1083: Cannot open include file: vd2.cpp 1 |E|
‘Mylib.h": No such file or directory -

L6i sai : Khong thé mo file bao gom: ‘Mylib.h’: Khong c6 file hay thu muc

nao nhu thé.

Cach sira 16i: Can kiém tra lai tén file ‘Mylib.h’ c6 dung khdng. Néu file

nay khdng nam cung thu muc véi file chuong trinh thi phai thém duong dan.

Vidu 3:

53 int main() ==
54 { .
55 int n;
56 SV oa[N];
57 Mhap5V(a,n);
58 Xuatsvia,n);
59 cout<<"Diem TB cua cac 5V co diem lon hon 5:"<<DiemTBTheol
68 getch();
61 return @;
62
— B3

&) 1 Error | 1 4 Warnings | Li) 0 Messages

Descripticn File Line

@ 5 error C1075: end of file found before the left brace ' at 'c\users\giang  vdS.cpp 63
Ydocumentsivisual studic 20004 projectsiwviduiwidutowdS.cpp(54)' was
matched

L&i sai : Két thac file nam trudc dau ngoac mac trai * {¢

Cach sira 16i: Thém ngoic <} két thuc ham main()
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Vidu 4:

—#include <stdio.h>

b

2 | #include <conio.h>

3 Ewoid Swap(flecat &a, float &b)

4 |{

5 float temp = aja = b; b = temp;

6 [} =
7

&) 1 Error | _1\ 0 Warnings | (i) 0 Messages

~

Description File Line

@ 1 error LMKL561: entry point must be defined LIME

L6i sai : Piém vao cua chuong trinh phai duoc dinh nghia (chua c6 ham

main())

Cach sira 16i: Can bo sung thém ham main()

Vi du 5:
‘ , £
52 Elint main() *
53 [ { “
5.4 int n;
— 55 sV oa[n];
56 NhapsVia,n);
- , =

&) 4 Errors | 1 3 Warnings | Li) 0 Messages

-~

Descripticn File Line

@ 4 error C2057: expected constant expression vdS.cpp 55

L6i sai & dong 55: Cho doi biéu thirc hang (do ngdn ngir C khdng cho phép
khai bao kich thudc mang la bién)

Cach sira I6i: Thay kich thudc mang bang hing sé, vi du : SV a[100];

Vi du 6:
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1 H#include <stdic.h> ==
2 | #include <conioc.h: -
3 Hweid Swap(int &a, int &b)
4 11
5 int temp = aja = b; b = temp;
5 |}
7 Hint main(wvoid)
8 [{
= int a, b;
1@ printf({“a=");
11 scanf("#d", &a); =
12 printf({"b=");
13 scanf("%d", &b);
- 14 Swap(a);
&) 2 Errors | 1\ 2 Warnings | Li) 0 Messages
Description : File Line =
@ 3 error C2660: 'Swap': function does not take 1 arguments vd3.cpp 14 -

L6i sai & dong 14: Ham ‘Swap’ khdng phai ¢6 1 tham sb

Cach sira 18i: B6 sung thém tham sé cho cau lénh goi ham Swap() & dong
14: Swap(a,b);
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35 Flvoid XuatSV(SV a[],int n) N

3w |

37 cout<<"STT “tMasSV “tHoTen “\t\tNamSinh ‘tDiem ‘n";

38 for(int i=@;i<n;i++)

39 cout<<i+tla"\t " cca[1] . Masvec "\t " <<a[i] . HoTen<g "\t " <<

a0 |}

41 [Hfleat DiemTBTheoDK(SVY a[],int n)

a2 |{

43 float tong=@;int dem=8;

44 for({int i=8;i<n;i++)

45 if (a[i].Ddiem>5) m

46 {

a7 tong=tong+a[i].Diem;

4 dem++; |

49 } 1

58 return tong/dem;

51|}

52 Elwoid Xuatsv(sv a[],int n) o |
= s3] (I

54 cout<<"STT “tMasSV “tHoTen ‘\tYtMamSinh “tDiem ‘\n™;

55 for({int i=8;i<n;i++)

56 cout<<i+l<< "\t " <<ali] . Masv<<" vt " <<a[i] .HoTen<< "\t " <<a]

&) 3 Errors | 14 3 Warnings | Li) 0 Messages

Description File Line |~

@ 4 error C2084: function 'void XuatSW(SV [],int)' already has a body vdS.cpp 53 -
L6i sai & dong 53: Ham void XuatSV() da co roi

Cach sira 16i: X6a ham void XuatSV() ¢ dong 53

Vidu 8

4 | #define N 1l@e ==
5 using namespace std; .
5 Fltypedef struct sV a
7 {
3 int NamSinh;
4 Tloat Diem;
18 char Masv[1@],HoTen[5@];
11 1

== 12 [lvoid NhapSV(5V a[],int &n) -

Output Error List

& 7 Errors | 1\ 0 Warnings | Li) 0 Messages
Description : File Line |*

@1 error C2628: 'SV followed by 'void' is illegal (did you forget a ';'?) vds.cpp 12
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L6i sai & dong 12: ‘SV’ duoc theo sau boi ‘void’ thi khdng hop I¢é (do khai
bao kiéu ‘SV’ chua xong)
Cach stra 16i: B6 sung thém dau ;> két thac cau 1énh khai bao kiéu SV &

cudi dong 11.

Vi du 9:
i =2
int MamSinh; s
float Diem;
char MasV[1@],HoTen[5@]; |
b
—lweid NhapsV(sV a[],int &n)
1
do g
1
cout<<" Ban hay nhap so luong SV @ ";
cinz=n;
b while(n<=8); |
cout<<"\nNhap danh sach : “n\n";
for(int i=8;i<n,i+t)
1
cout<<"Masv : ";
fflush({stdin};
gets(a[i].MasV);
cout<<"Ho ten : ";
gets(a.HoTen);
cout<<"Nam sinh : ";
- cinr»a[i].NSinh;
&) 6 Errors | 1 1 Warning | L) 0 Messages
Description . File Limi
@ 4 error C2039: 'NSinh': is not a member of 'SV’ vdS.cpp 28

L6i sai & dong 29: ‘NSinh’ khong phai la thanh phan cua struct

Cach sira 18i: Thay ‘NSinh’ bang ‘NamSinh’> nhu phan khai bao cua struct
SV

Vi du 10:
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3 Fwoid Swap(int &a, int &b)
4 ({
5 int temp = aja = b; b = temp;
6 |}
7 Hint main(woid) E
g8 |1 r
o int a, b;
1@ printf({"a=");
11 scanf("%d", &a);
12 printf("b="); —
13 scanf("%d", &b);
“ 14 swap(a,b);

i 2 Errors | 1\ 2 Warnings | LiJ) 0 Messages

Description File Line

E? 3 error C3861: 'swap" identifier not found vd3.cpp 14
L6i sai & dong 14: ‘SWAP’ la dinh danh khdng tim thay

Cach sira 16i: Thay ‘SWAP’ bang ‘Swap’ giong nhu tén ham da cai dat &

trén

Vi du 11

—I#include <stdioc.h:>
#include <conio.h>
#define PI 3.14159

—lint main(wvodid)

i

[+ b

fleat r, c, aj;

printf("Ban kinh: ")};
scanf("&EF", &r);

if(r>a)
c =2 * PL * rj;
a =PI * r * r;
printf("Chu wi: ®8.3f\n", c);
printf("Dien tich: ¥8.3f", a);
- glse

printf({"Gia tri nhap khong hop le"};

getch();
return ;3

Error List
&) 2 Errors | _ 3 Warnings | (i) 0 Messages
Description File Line
@ 4 error C2181: illegal else without matching if  wdl.cpp 18

L6i sai & dong 18: else khong tng véi if thi khdng hop I¢
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Cach sira 16i: Thém dau {} trong cau Iénh if phia trén else (vi if c6 4 cau

lénh con nén can c6 ngoic)

Vi du 12:

MRl vd3.cppt X

Solution Explorer
=@ |
; Selution "Vidu' (1 project)

4 ::3 Vidu
> (g4 Bxternal Dependenc

{Global Scope) - | % main(void)
—#include <stdio.h>

#include <conioc.h>
—lveid Swap(int &a, int &b)

¥0g|00] . 12i0(di3 RnRg Se

[ Header Files { .
[J Resource Files int temp = aj;a = b; b = temp;
4 |7 Source Files = int main(void)
) vd3.cpp [
& vdd.cpp int a, b;
printf("a=");
scanf("%d”, &a);|
printf{"b=");
scanf("%d", &b);
Swap(a,b); -
00% - 4| n R

Error List
& 2 Errors | 1\ 3 Warnings | Li) 0 Messages

Description File Line | *

@ 4 error LNK2005: _main already defined in vdd.ohj
vid3.obj

L6i sai : Ham main() da dugc dinh nghia

Cach stra 18i: Cach sua 16i: Doi chd (remove) file chuong trinh vd4.cpp
(Nhap phai lén file vd4.cpp va chon remove). Luu v, tai mdi thoi diém chi
cho phép thyuc thi mot ham main() nén khong duoc dé nhiéu hon mét file

chuong trinh (.cpp) trong mdi project khi thuc thi chuong trinh.

Vi du 13:
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—lint main{woid) ==
1 .
float r, c, a3
printf(“Ban kinh: ™};
scanf("&F", &r)
~1l if(me)

1W0% = 4| m "

L

Output Error List 3¢

2 Errors 2 Warnings i) 0 Messages
Q | &N gs | (i) g

Description . File Line

@ 1  error C2143: syntax error : missing ;' before 'if’ vdl.cpp 9

L&i sai & dong 9: Thiéu dau *;” trudc if’

9

Cach sira 16i: Thém dau ;> & cubi dong 9

Vi du 14:
14 do +
15 { .
16 cout<<" Ban hay nhap so luong 5V : “;
17 cin»n;
18 T while(n<=8);

= 19 cout<<\nNhap danh sach : \nini

&) 5 Errors | 14 1 Warning | i) 0 Messages

Description File Line | =

@ 2 error C2001: newline in constant vdd.cpp 19 [

L6i sai & dong 19: Dong mai trong (chudi) hang
Cach sira 18i: Thém dau « dé dong chudi o cudi dong 19

Vi du 15:
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(Global 5cope) =| “% Factorial(int n) -

1 F#include <stdio.h> +
2 | #include <conio.h: -
3 [Flint Factorial(int n) [0
4 |1
3 int i, kg=1;
= for(i=2; i<=n; i++)
7 kg*=1i;

- gl |}

&) 1 Error | 1Y 2 Warnings | i) 0 Messages

b s

Description File Line

@ 3 error C4716: 'Factorial' : must return a value vid.cpp 8

L&i sai & dong 8: Ham ‘Factorial’ phai tra vé gia tri (do dong 3 da khai bao
ham nay tra vé kiéu int)
Cach sira 16i: B6 sung cu lénh: return kg; ¢ cudi ham.

Vi du 16:
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6 [Ftypedef struct sV ==
7 {
8 int Mamsinh;
g float Diem; —
1@ char MasV[1@],HoTen[58];
11 1i
12 [Hwoid NhapsV(sVv a[],int &n) =
13 | { |
14 do
15 7
16 cout<<™ Ban hay nhap so luong SV @ “; |
17 cinz»n;
18 b while(n<=8);
19 cout<<"\nNhap danh sach : “n\wn";
28 for{int i=8;i<n;i++)
21 7
22 cout<<"Masyv : "3
23 fflush(stdin);
24 gets(a[i].MasV);
25 cout<<"Ho ten : “;
- 28 gets(a.HoTen);

&) 3 Errors | _th 2 Warnings | Li) 0 Messages

Description File Line

@ 3 error C2228: left of .HoTen' must have class/struct/union vdS.cpp 26 l

rs

Ldi sai & dong 26: Bén trai cua ‘.Hoten’ phai la class/struct/union (trong
truong hop nay la struct vi HoTen 1a 1 thanh phan cua struct SV)

Cach sira 16i: Stra lai 1a: gets(a[i].Hoten); (a 1a bién luu dia chi cia mang a
chaa danh sach sinh vién chir khong phai la bién luu thong tin caa mot sinh
vién)

Vi du 17

186



Khoa Cong nghé Thong tin- Truwong Cb Ly Tw Trong TP. HCM

} +
float DienTich(fleat r) a
1
if(r>@) return
PI*r*r;
else return -1;

—lint main(woid)

float r, C, 5;

r = Nhap5o(};

C = Chuvi(r);

5 = DienTich(r);
printf("\nin™);

printf("C = %-7.2f\n", C);
printf{"s = ¥-7.2f\n", S);
getch();

return @;

} -

100% - “ L

& 3 Errors | 1\ 3 Warnings | Li) 0 Messages

m

Description File Line it

@ 4 error C2601: 'main' : local function vd2.cpp 26
definitions are illegal

L&i sai & dong 26: ‘main’ : dinh nghia ham cuc b (ndm trong ham khac) 1a
khong hop 1€.
Cach sira 16i: Do ham main() dang nam trong ham DienTich() nén can dong

ngoic két thac ham DienTich()

Vi du 18:
12 [Fwoid NhapsV(sV a[],int &n) ==
13 | { .
= 1a] || int nj;
15 do
Error List * X
& 13 Errors | 1\ 1 Warning | Li) 0 Messages
Description T File Line =
@ 2 error C2082: redefinition of formal parameter 'n' vdS.cpp 14 w

Li sai & dong 14: Pinh nghia lai tham s6 hinh thic n’

Cach sira 16i: Bo khai b4o lai bién n ¢ dong 14.
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Vi du 19

S#include <stdio.h>

b

2 | #include <conio.h>
3 Hwoid Swap(int &a, int &b)
4 |{ =
= 5 | temp = a;a = b; b = temp;
& L}
Error List
&) 4 Errors | 1\ 0 Warnings | Li) 0 Messages
Descripticn : File Line =
@ 1 error C2065: 'temp': undeclared identifier vdd.cpp 5 B
Loi sai 6 dong 5: ‘temp’ chua khai bao
Cach sira loi: Khai bao bién ‘temp’
Vi du 20:
1 E#include <stdio.h> =
2 | #include <conio.h> .
3| Elvoid Factorial(int n) B
4 |{
5 int i, kg=1;
6 for(i=2; i<=n; i++)
7 kg*=i;
= 8 return kq;

4 Errors 1 0 Warnings i) 0 Messages
9 | 2\ gs | (i) g

Descripticn File Line =

@ 1 error C2562: 'Factorial' : 'void' function returning a value vidd.cpp 8
L6i sai & dong 8: Ham Factorial’ 1a ham void ma tra vé gia tri

Cach sira 16i: Phai stra lai Kiéu tra vé cia ham la int (trong phan khai bao &
dong 3)

I11. CACH SUA LOI THOI GIAN CHAY
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Céc 151 thoi gian chay ¢ thé xay ra vi cac 1y do sau day:

+ Khi chuong trinh ¢b ging thyc hién mot hoat dong bt hop phap nhu

phan chia mot s6 cho s6 khong.

+ Viéc nhap dir liéu khong thanh cong.

+ Xay ra van dé phan ctimg nhu 16i dia ctmg hodc 6 dia ctmg hoic 15i

may in,...
1. Cach sira 16i thoi gian chay

- Nhap chon nut Break, chuong trinh dich sé& chi ra dong bi 15i twong
g trong chuong trinh. Ta can doc hiéu cau théng bao 16i dé sira 15i nhanh.
2. Cac vi du minh hoa vé 15i thoi gian chay

Vi du 1:
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(Global Scope) -| % main(void) -
=lint main{wvoid) =
{ &

float r, C, 5;

C = Chuvi(r);

= 5 = DienTich(r);
printf{"\nn"y;
printf("C = ¥-7.2f\n", C); -
printf("s = ¥-7.2f\n", 5); 1
getch();
return &;
AL}
.
Microsoft Visual Studio
| |
Run-Time Check Failure #3 - The variable 'r' is being used without being »
Ak, initialized.
[ Break J ’ Continue ] Ignare

L6i sai: Bién ‘r’ dang duogc sir dung ma chua khai tao (gia tri ban dau)

Cach sira 16i: Can bo sung cau Iénh nhap gia tri cho bién r trudc khi goi
ham ChuVi() va DienTich()

Vidu 2:
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| (Global Scope) B ChlUsers\giang\documents'wvisual studio 2G1...Iilﬂléj -
‘% _:EUid NhapSV(SV a[],int &n) Ban hay nhap so Juong SV : & - *
1o .
14 do hap danh sach :
= { aSU : THBBL
16 cout<<” Ban hay nhap so luong 5V : "; o ten : Nguyen Uan Nam
17 cinssn; am sinh @ 1994
13 } while(n<=8); -
19 cout<<"\nNhap danh sach : \nin"; q = s 1
28 for(int i=@;i<n;its) L 3
; { cout<<"Masv : " Microsoft Visual Studio
23 fflush(stdin);
24 gets(a[i].MasVv); Unhandled exception at 0x502ded2e (mswverl 00d.dll) in Vidu.exe: 0xC0000005:
25 cout<<"Ho ten : "; % Access violation writing location Oxccceccce,
26 gets(a[i].HoTen);
27 cout<<"Nam sinh : ";
28 scanf("%d",a[i].Nam5inh};
29 cout<<"Diem : ";
38 scanf("#d",a[i].Diem);
31 cout<<endl;
32 }
TJ ; Break ” Continue ‘ Ignore
34

W00% -

L6i sai: Loi ngoai tam kiém soat, ghi vao dia chi khdng dugc phép.
Cach stra 16i: Khi chuong trinh chay xong cau lénh nhap niam sinh ctia SV &
dong 28 thi bi 15i nén d& thay cau lénh nay bi sai ca phap caa ham scanf().
Can b6 sung toan tir & trude bién can nhap: scanf(“%d”, &a[i].NamSinh);
IV. CACH SUA LOI LOGIC

Phan nay sé trinh bay cach stra 16i logic bang cong cu Debug.
1. Chay tirng Iénh

Khi bit dau chay debug tirng 1énh (bang cach nhan phim F10 hay F11)
thi diéu khién cta chuong trinh (hién thi bang mii tén mau vang & cot mbc
trai cua vung soan thao) s& chay ting dong Iénh va luén ludn bat dau tir ham

main() nhu hinh sau:
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rm Vidu (Debugging) - Microsoft Visual Studio L = B X |
File Edit View Project Build Debug Team Data Tools Architecture Test Apalyze Window Help
PGl S| % @9 - -E-E | P [Debug Win32 | 2
Dl GFEE|Z2 (0PNP&383Q:i 0 1@ a|>5EF%| G |He %3~
| Process: |[2696] Vidu.exe ~| Thread: |[2060] Main Thread R A 2=

VdS.cpp X

(Global Scope) vl % main()
35 [Hwoid XuatSV(sV a[],int n)
36
37 cout<<"STT \tMasV ‘“tHoTen ‘t\tNam3inh ‘tDiem ‘n";
38 for(int i=@;i<n;iH+)
39 cout<<i+l<<" N\t <<a[i] . Masv<<"\t " <<ali] . HoTen<< "\t "<<a[i].NamSinh<<"\E\t"<<a[1].Diem<<endl;
4@
41 i main()
42
43 int n;
44 SV oa[n];
45 NhapsV(a,n);
46 Xuatsv(a,n);
a7 getch();
43 return @;

a. Chay lwét qua ham: nhan phim F10 hodc chon Debug — Step Over

Néu dong hién tai ¢6 101 goi dén mot ham nao nao d6 trong chuong trinh
thi diéu khién ctia chuong trinh s& luét qua ham nay cha khéng di vao dé
chay tung Iénh trong ham nay.

b. Pi vae ham: nhan phim F11 hoic chon Debug — Step Into

Néu dong hién tai c6 10i goi dén mot ham nao d6 thi diéu khién sé& di

vao dé chay ting 1énh trong ham nay.

Hién nhién, néu dong hién tai khong chira 101 goi dén mot ham nao

khac thi nhan phim F10 hay F11 1a nhu nhau.

c. Chay nhanh ra khéi ham (ma diéu khién cua chuong trinh dang
dirng): nhan t6 hop phim Shift+F11 hoic chon Debug — Step Out.

2. Dirng chwong trinh tai cac diém dirng
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Néu ban khdng muén mat thoi gian chay ting dong Iénh cua toan b
chuong trinh ma chi can kiém tra chwong trinh & mot vai 1énh hay thoi diém
can thiét nao dé thi ta s& tao cac ban cé thé tao cac diém dung (break point)
dé kiém tra gia tri cac bién hay cach thuc chuong trinh chay tai cac diém
nay.

Sau khi tao diém ding ban nhan F5 hay phim Start Debugging, diéu

khién cua chuong trinh s& dung tai breakpoint ma ban da tao

oo Vidu - Microsoft Visual Studh

File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help

Pl S | # SR 9 -® - S-EL | b [ Debug -| [ Win32

- 8 2

: s > ME|sEs=| = S —
EE S %-_—-l A E| == =_-—| = = ||:| 3 &g & { StartDEhuggingl:FSJL

a. Cach tao mot breakpoint:

Nhép chudt vao cot mdce trai tai hang twong mg, khi d6, tai hang twong

g trong c6t mdc trai s& c6 mot nut tron mau dé nhu trong hinh sau:
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o0 Vidu - MicrosoftMisual Studio . FEEE

File Edit Yiew Project Build Debug Team Data Tools Architecture Test
Analyze Window Help

SR nRare A= - NN N R R = =N T
IO arE|EEZE2 086 668 &3 ).

1

s240|dx3 a5 S

do

1
cout<<" Ban hay nhap so luong 5V @ "
cinz»n;

1} while(n<=8};

cout<<"\nNhap danh sach : “n\n";

for(int i=@;i<n;i++)

1

| cout<<"Masv : ";
Fflush(stdin};
gets(a[i].Ma5V);
cout<<"Ho ten : "3
gets(a[i].HoTen);
cout<<"Nam sinh : ™
cin»»a[i].Nam5inh;
cout<<"Diem : “;
cin»>a[i].Diem;
cout<<endl;

Ln 22

b — = = =

b. Hily mt breakpoint: Nhap chudt vao breakpoint muén hity
c. Tao diém dirng cé diéu kién (conditional breakpoint):

Néu ta chi mudn chwong trinh s& dung tai 1an 13p hay l1an goi dé quy cu
thé nao d6: Tao mot breakpoint tai hang mudn dimg sau d6 nhap phai chuot
phai tai breakpoint nay va chon Condition . Sau d6 nhap diéu kién vao ving

condition.

Trong hinh sau tdi tao mot breakpoint trong vong lap tai 1an lip thoa
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diéu kién la i==1.

90 Vidu - Microsoft Visual Studio. |8 - w oo S

File Edit View Project Build Debug Team Data Tools Architecture Test Analyze Window Help

Pl S % B9 - -G -5 b [Debug - [win22 -1 % 2
Db e Z|EE|Z22 0083283852
Qutput Vd5.cpp X

(Global Scope) vI % MhapSV(5V a[], int 8 n)
12 Fwvoid NhapsV(sV a[],int &n)
13 |{

JEYGIT: e WETVELS i"ﬂ'

do

{
cout<<” Ban hay nhap so luong SV : "
cinz>»ng

}  while(n<=8);

cout<<"\nNhap danh sach : \n\n";

for(int i=@;i<n;i+) r = -
1 Breakpoint Condition

rantss"Maty 2 M

W Delete Breakpoint When the breakpoint location is reached, the expression is evaluated and the breakpoint
is hit only if the expression is true or has changed.

J& Disable Breakpoint Ctrl+F9
| Location... [¥] Condition:
Conditien... ; i==1
I Hit Count... | _
@ Is true

Filter...
When Hit...
Edit labels... ||  cance |

U @Y Export.

() Has changed

d. Dirng chwong trinh. Néu khong mudn chay Debug tiép nita: Nhan t6
hop phim Shift+F5 hoic chon Debug — Stop Debugging dé ding
chuong trinh.

3. Xem gi4 tri cac bién khi debug

Viéc xem gia tri cac bién tai mot thoi diém nao d6 khi thuc thi chuong
trinh s& giap ta kiém tra xem gia tri cac bién nay co dang khéng va cach thic
chuong trinh thuc hién cac lénh ma ta da viét dé tim ra nguyén nhan lam
chuong trinh cho két qua sai.

Ta co thé xem gia tri cac bién bang mot trong 3 ctra s6:

- Autos: Hién thi gia trj tit ca cac bién co trong dong lénh hién tai va

dong lénh trude do.
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- Locals: Hién thi gia tri tit ca cac bién cuc bo trong ham hién tai

-Watch: Cho phép xem gia tri cac bién hay biéu thic bat ky ma ban

muon

Trong trudng hop cac ciia s6 nay khong co san ching ta co thé ma bang

cach:

a. Cach mé cira s6 Autos: nhan t6 hop phim Ctrl+Alt+V,A hoic chon

Debug — Windows — Autos

b. Cach mé cira s6 Local: nhan t6 hgp phim Alt+4 hoic chon Debug —

Windows — Locals

c. Cach mé cira so watch: chon Debug — Windows — Watch —

Watchl

Acrobat

Breakpoints
Output

Parallel Tasks
Parallel Stacks
Watch

Autos

Locals
Immediate

Call Stack
Threads
Modules
IntelliTrace Events
IntelliTrace Calls
Processes
Mermory
Disassemnbly

Registers

ICri

Alt+F3

Ctrl+5hift+D, K
Ctrl+5hift+D, 5

Ctrl+Alt+V, A
Alt+4

Ctrl+ Alt+1
Ale+7
Ctrl-Alt+H
Ctrl-Alt+U

Ctrl+Shift+Alt+P

Alt+8
Alt+5

AaBb( AaBbCi AaBbC: .
Heading 1 Heading 2 Heading 3
Styles

1.1 121 13+ 1 34 1 15 1
* | Bl Watch1 Chrl+Alt+W, 1

&l Watch 2 Ctrl+Alt+W, 2

&l Watch 3 Ctrl+Alt+W, 3

&l Watch 4 Ctrl+Alt+W, 4

3

oo Vidu (Debugging) - Microsoft Visual Studio i e e
File Edit View Project Build | Debug | Team Data Tools Architecture Test |
Analyze Window Help Windows » _3
J'J'ljlﬂé'&‘é P Continue F5 =
IS h A FE| == 2 0 Breakan Ctrl+Alt+Break | 2
i Process: | [4968] Vidu.exe @ Stop Debugging Shift+F5 5
FEA  Start Performance Analysis Alt+F2
X vdl.cpp vdd.cpp X o
i EE  Detach Al =
(Global Scope) X -
Terminate All ('j
Si#include <stdio.h 3
#include <conio.H Restart Ctrl+Shift+F5 &
-lint Factorial(int Apply Code Changes Alt+F10 o
{ G AttachtoP -
int 1, kqo1; | O ttach to Process... Ik
=] for(i=2; i<=r Exceptions... Ctrl+AR+E =
“he]
=T —
kq*=i; *E  Steplnto F11 =
return kq; _ A=
3 [;—E Step Over F10 '&'IJ
-lint main(void) | ®z Step Qut Shift+F11 r!
{
int n; & QuickWatch... Shift+F9
printf("n="); Toggle Breakpoint Fa &
scanf("%d", & 2 P @
printf("%d! - Mew Breakpoint ' E
getch(); ;\Q Delete All Breakpoints Ctrl+Shift+F2
) return &; ) Disable All Breakpoints
00% ~ 4 IntelliTrace 3

4. Vi du tim 16i logic bang céng cu Debug

Vi du: Cho mot mang a chira n s6 thuc, ta can viét ham tim gia tri nho nhat

trong cac s6 duong ctia mang.
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Néu chi can tim gia tri nho nhat (Min) caa mot day s, ta co 2 budc:

Budc 1: Gian gia tri Min ban dau (thudng gan la gia tri phan tir dau tién cua
mang tac la a[0])

Budéc 2: So sanh gia tri Min vaéi cac gia tri con lai caa mang (afi], i=1,...,n-
1). Néu thay gia tri a[i] nao nhé hon Min thi doi lai gia tri Min bang a[i] d6.

Ham cai dat nhu sau:

float MinMang (float af[],int n)
{
float Min=al[0];
for (int i=0;i<n;i++)
if(a[i]<Min)
Min=al[i];
return Min;

}

Vay dé tim Min cua cac s6 duong trong mang, théng thwong cac SV sé viét

ham nhw sau:
float MinSoDuong (float al[],int n)
{
float Min=al[0];
for (int i=0;i<n;i++)
if(a[i]>0&&a[1]<Min)

Min=al[i];
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return Min;

}
Tuy nhién khi chay thir két qua sé bj sai (két qua dang 1a sb 2):
" C:\Usem&gianmguﬂlﬂ

hap zo phan tu:bh

[A1=A

[11=—1

[21=3

[31=2

[41=b

o0 duong nho nhat la:@.8_

-~

L

Di nhién chwong trinh dich s& khong thong bao 15i nay vi la 15i sai vé logic cua giai
thuat. Vi vay dé do tim chung ta c6 thé tu kiém tra lai ham MinSoDuong () bang cach tu
nham hay viét ra nhap két chay tung cau lénh trén day sé cho truéc. Tuy nhién néu thiy
kho khin, ta c6 thé dung cdng cu Debug dé tim nhanh ra nguyén nhan ma chuong trinh
cho két qua sai.

Qua trinh Debug gom céc budc:
Budc 1: Xac dinh cau 1énh can kiém tra. Trong vi du nay la cau Iénh ¢ dong 18, 19 vi
day 1a cau lénh mau chét anh huéng dén gia tri cua bién Min. sau d6 chay ting lénh

(F10/F11) dén lénh can kiém tra hodc chon ludn diém ding (breakpoint) tai dong 18 va
19.
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-

on Vidu (Debugging) - Microsoft Visual Studio : Elﬂléj

File Edit Wiew Project Euild_ Debug Team Data Tools Arn_:hitect:e .Ta_t Analyze Window Help
Pl S e | % a2 B9 - -E-E | P Debug Win32 ;
QR aefFEE 22 0PP38B3 @3k naalssEEs|G:
| Process: | [5840] Vidu.exe ~| Thread: | [5740] Main Thread M A A

Vidub.cpp

(Global Scope) vl W MinScDuongifloat a[], int n)

—|fleat MinScDucng(fleat a[],int n)
i
float Min=a[@];
for{int i=08;i<n;i++)
if{a[i]>@&&a[i]<Min)
Min=a[i];
return Min;

Value
0.00000000
0002dfb38

8 ¥

Budéc 2: Nhan F5 hay nhip chon Start Debugging dé thyc thi chuong trinh. Diéu khién

chuong trinh s€ dirng & dong Iénh ¢c6 Breakpoint la dong 18.

Budc 3: Chon cira s6 can xem gia tri cac bién. Kiém tra su thay doi gia tri cac bién.
Trong vi du nay tdi chon cira s6 Autos va quan sat gia tri bién Min thay d6i theo a[i] nhu
thé nao.

Budc 4: Nhan F5 hay nhip chon Start Debugging nhiéu lan, mdi lan nhu thé diéu khién
ctia chuong trinh s& nhay dén Breakpoint ké tiép.

Trong trudng hop nay ta nhan thay & tat ca cac lan lap, diéu khién cua chuong trinh
khong bao gid nhay xubng dong 19 tic 1a chwong trinh khong thuc hién cau Iénh gan:
a[i]=Min. Vi thé Min ludn bing 0. Ly do duy nhét la diéu kién a[i]<Min khéng duoc thoa

(vi Min ban dau duoc gan 1a 0 nén luén nho hon cac sb a[i] duong).
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Tir sy phan tich ¢ trén ta két luan viéc gan Min=a[0] (=0) nhu dong 16 la sai. Ta can

phai gan Min la gia tri duong dau tién caa day (trong vi du nay la s6 3).

\théchuongtﬁnhduqcsﬁaIainhusau

#include<stdio.h>
#include<conio.h>
void NhapMang (float a[],int &n)
{
printf ("Nhap so phan tu:");
scanf ("%d", &n) ;
for (int 1=0;i<n;i++)

{

o)

printf ("al[%d]=",1);
scanf ("%Sf", &al[i]);
}
t
float MinSoDuong (float a[],int n)
{
float Min=-1; int k;
//Gan Min 1la sé duong dau tién
for (k=0; k<n; k++)
if(alk]>0)
{
Min=al[k];
break;

}

//sé nhd hon
for (int i=k+1;i<n;i++)
if(a[i]>0&&a[i]<Min)
Min=al[i];

return Min;

//gan ban dau la -1
}
int main ()
{
float a[100], t;
int n;
NhapMang (a,n) ;
t=MinSoDuong(a,n) ;

if (t==-1) printf("Day khong co so duong");
else printf ("So duong nho nhat la:%.1f",t);
getch () ;

return 0O;

//So sanh Min véi cac sb duong coén lai va gan Min la

//Néu day khéng cé sé duong ham sé& tra vé gia tri Min
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i © C\Users\giang‘\documents\visual studio 2010... Ii‘ﬂlﬂ_hj

hap zo phan tu:3
[Al1=-2

[11=8

[21=—3

ay khong co so duong_

{1}

-

B CAUsers\giang\documentsivisual stud... |ilﬂléj

4

hap =o phan tu:h
[a1=8

[11=—1

[21=3

[31=2

[41=6

o duong nho nhat l1la:2.8

114

s

|

V. MOQT SO TU/CUM TU TIENG ANH THUONG GAP TRONG CAC CAU
THONG BAO LOI

STT | T/ cumtir | Y nghia Vi du
1 | access truy cap Access denied: Truy cdp by tir choi
N main already defined: Ham main da dinh
2 | already da ...rol N
nghia roi
., Function does not take 1 arguments: Ham
3 | argument dol so A ) .,
khong phdi co 1 doi so
4 | constant hang so Constant expression: Biéu thitc hang
L , Cannot convert parameter 1 from ‘float’ to
bien doi, chuyen , R , . s :
5 | convert i ‘int&’: Khéng thé chuyén doi tham so thu
o . s e
nhat tur kieu ‘float” sang kieu ‘&int’
define (v) Entry point must be defined: Ham main()
6 dinh nghia

definition (n)

da dwoc dinh nghia
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diém vao cua

7 | entry point chuong trinh (ham
main())
_ _ Unhandled exception: Ngoai I¢ khdng diéu
8 | exception ngoai l¢é o
khién dwoc
| Expected constant expression: Cho doi biéu
9 | expected cho doi, mong doi .
thuzc hang
10 | expression biéu thirc Constant expression: Biéu thizc hang
) . Identifier not found: Dinh danh khéng tim
11 | find/found tim thay )
thay
12 | forget quén Did you forget a ';'?: Ban quén dau’; ’?
13 | follow theo sau X' followed by 'void' is illegal
14 | function ham ‘void’ function : ham ‘void’
) o dinh danh (bién, Identifier not found: Dinh danh khéng tim
15 | identifier ,
ham,...) thay
_ A Illegal else without matching if: else khong
16 | illegal khong hop lé .
ung voi if thi khong hop 1é
The variable ‘r’ being used without being
17 | initialize khai tao initialized: Bién ‘r’ dang dwoc sir dung ma
chwa khai tao (gia tri)
Local function definitions are illegal: Pinh
18 | local cuc bg
nghia ham cuc bo la khéng hop 1€
_ Illegal else without matching if: else khong
19 | matching twong 1ng

ung voi if thi khong hop 1€
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thanh vién, thanh

'x” is not a member of struct : X’ khdng phdi

20 | member phan (cua ‘
_ la thanh phan cua struct
struct/class/union)
o -, Missing ‘: ¢ before ‘if’: Thiéu dau *;’ truéc
22 | missing thieu
(l:f‘)
Cannot convert parameter 1 from ‘float’ to
23 | parameter tham so ‘int&’: Khong thé chuyén doi tham so thir
nhat tir kiéu float” sang kiéu ‘&int’
dinh nghia lgi o o
24 | redefinition ‘inti': redefinition: Dinh nghia lai bien i
. ...must be return a value:...phdi tra vé gid
25 | return tra ve
tri
Undeclared identifier: Dinh danh chwa khai
26 | undeclared chwa khai bao
bao
Khéng diéu ) ) .
L Unhandled exception: Ngoai Ié khong dieu
27 | unnhandled khien/kiem soat » o,
khién duwoc (ngoai tam kiem soat)
dwoc
) ...must be return a value:...phdi trd vé gid
28 | value gia tri
tri
The variable ‘r’ being used without being
29 | variable bién initialized: Bién ‘r’ dang dwoc sir dung ma
chuwa khoi tao (gia tri)
o ) Access violation at address...:Vi pham truy
30 | violation St Vi pham

cap tai dia chi...
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