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2.1 To chitc chwong trinh C/C++

= C4u truc va cac phan tix co ban cia mot chuong trinh
viét trén C/C++

* Qui trinh tao ra mot chwong trinh chay duoc:
— Van dé tao du an
— Qui tdc soan thdo mé nguon
— Bién dich tung phan va stta céc loai 16i bién dich
— Lién két va st dung thu vién, stta 10i lién két
— Chay thtr va g6 roi (Debug)

= So lugce vé to chuc bo nhaé
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2.1 To chitc chwong trinh C/C++

G
# Tién xt ly Khai bao thu vién va macro
Khai béo bién, ham ... Khai bdo ham duge su
dung trong CT chinh
void main() {
Chuong trinh chinh

Than ham chinh

}

Dinh nghia ham (than ham) 411‘1}1 ng{i&; f}i)ilg ham di
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Chuwong trinh tinh giai thira: Phién ban C

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

Int factorial (int);

void main () {

char ¢ = 'N';

int N = 1;

int kg;

do {
printf (“"\nEnter a number > 0:"); /* writing on the screen */
scanf ("%d", &N) ; /* reading from keyboard to N */
kg = factorial (N); /* calling function with argument N */

printf (“\nFactorial of %d is %d", N, kq); /*write result on screen */
printf (“"\nPress 'Y' to continue or any other key to stop");
c = getch(); /* reading a character from keyboard*/
} while (c=='y' || c=='Y"); /* checking loop condition */
}
InNt factorial (int n) {

int kg = 1;
while (n > 1)
kg *= n--;

return kq;
}
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Chwong trinh tinh giai thira: Phién ban C++

#include <iostream.h>
#include <conio.h>

Int factorial (int);

void main () {

char ¢ = 'N';
int N = 1;
do {
cout << “\nEnter a number > 0:“ // writing on the screen
cin >> N; // reading from keyboard to N
INnt kg = factorial (N); // calling function with argument

cout << “\nFactorial of ” << N << ™ is “ << kg

cout << “\nPress 'Y' to continue or any other key to stop";

c = getch(); // reading a character from keyboard
} while (¢ == 'y' || ¢c == 'Y"); // checking loop condition

}

InNt factorial (int n) {
Int kg = 1;
while (n > 1)
kg *= n--;
return kg;
}
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Qui tac soan thao ma nguodn

1.

Tén bién, tén ham, tén kiéu méi:

= Tranh st dung céc tir khoa va tén kiéu co s&

= (Cac ky tu dung duoc: ‘A’.. 7, ‘a’..’z’, ‘0’..’9",

= Phan biét gitta ch® hoa va cht thuong: n khac N

= Ngan nhung du kha ning phan biét, goi nhé dé nhan biét

= St dung tiéng Anh hodc tiéng Viét khong dau (ké ca dong
chu thich)

Sau moi cau lénh ¢6 cham phay;

Poan { ... } duoc coi 1a nhém lénh, khong c6 dau

cham phay sau d06, trixt truomg hop khai bao kiéu

Cau truc ma nguon theo kiéu phan cap => dé doc

Bo6 sung chu thich day dua, hop 1y (/* ...*/ hoac //)

Chia mot file 16n thanh nhiéu file nho
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Cac tw khoa trong C

auto
break
case
char
const
continue
default
do

double
else
enum
extern
float
for
goto
it
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int

fong
register
return
short
signhed
sizeof
static

struct
switch
typedef
union
unsigned
void
volatile
while




Tu khéa trong C++

auto bool break
case catch char class
const const cast continue default
delete else extern do
enum false double explicit
float dynamic_cast export for
friend goto if inline
int long mutable namespace
new operator private protected
public register reinterpret_cast return
short signed sizeof static
static _cast struct switch template
this throw true try
typedef typeid typename union
unsigned using virtual void
volatile wchar_t while
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Bién dich (compile)

Chuwong 2: Céac yéu t6 co ban ctia C va C++

Bién dich tung file nguon riéng biét (*.c: C compiler, *.cpp: C++
compiler), két qua => *.obj
Trong Visual C++: Goi Compile (Ctrl + F7) dé bién dich riéng
ré hoidc Build (F7) dé két hop bién dich va lién két cho toan bd
du an
Cac kiéu 16i bién dich (compile error):
— Loi cu phap: St dung tén sai qui dinh hodc chua khai bao, thiéu
ddu cham phay ;, dau déng }
— Lobi kiéu: Céac s6 hang trong biéu thic khong tuong thich kiéu, goi
ham véi tham s6 sai kiéu

Cac kiéu canh bao bién dich (warning):
— Tu dong chuyén do6i kiéu lam mat chinh xac
— Ham khai béo ¢6 kiéu tra vé nhung khong tra vé
— St dung dau = trong truong hop nghi van la so sanh ==




Lién két (link)

MyProg.obj MyLib1.0bj MyLib2.0bj XX.0bj yy.lib
~— S— I
MyProg.exe

= Lijén két la qua trinh ghép nhiéu file dich (*.0bj, *.1ib) dé tao ra
chuong trinh chay cudi cung *.exe
= Trong Visual C++: Goi Build (F7)
= Loi lién két ¢o6 thé 1a do:
— S dung ham nhung khong cé dinh nghia ham
— Bién hoac ham duoc dinh nghia nhiéu lan
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Chay thu va gé roi (debug)

= Chay tht trong Visual C++: Execute hoac Ctrl+F5
= Tim 16i:
— Lo6i khi chay la 16i thuoc vé phuong phap, tu duy, thuat toan,
khong phai vé cu phap
— Léi khi chay binh thuong khong duoc bao
— Loi khi chay rat khé phat hién, vi thé trong da so6 truong hop
can tién hanh debug.
= Chay Debug trong Visual C++:
— Chay t6i cho dat cursor: Ctrl+F10
— Chay tung dong 1énh: F10
— Chay vao trong ham:  F11
— Chay tiép binh thuong: F5
— Xem két qua dudi ctra s6 Output hoac goi QuickWatch
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To6 chic bo nho

Hé diéu hanh

Cac CT khac

Ma chwong trinh

D liéu toan cuc

Vung nhé ty do

|

' Ngan xep
(tham bién, bién
cuc bo)

Vung nho ty do

Pinh ngan xép

SP —

n

Matran_A
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2.2 Bién va dw liéu
]
= Biéu thuce = dit liéu + phép toan + ...
= Biéu dién dit lieu: Thong qua bién hoic hang sé,
kém theo kiéu
= Noi dung trong phan nay:
— Cac kiéu dit liéu co ban
— Cac phép toan ap dung
— Tuong thich va chuyén d6i kiéu
— Khai b4o bién, phan loai bién
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2.2.1 Cac kiéu dit liéu co ban cia C/C++

Kiéu

char

signed char
unsigned char
int

signed iInt
unsigned Int
short

signed short
unsigned short
fong

signed long
unsigned long
float

double

long double
bool (C++)
wchar_t (C++)

Kich c& thong dung
(tinh bang bit)

(©0)

8

8
16/32
16/32
16/32
16

16

16

32

32

32

32

64

80

16
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—32767

Pham vi t6i thiéu

—-127 to 127
=127 .. 127

0 .. 255

—-32767 32767
_nt_

0 .. 65535
—-32767 32767
nt

0 .. 65535
—21474836477..21477483647
- nt-

0 .. 4294967295

D6 chinh xac 6 chir s
D6 chinh xac 15 chir s
D6 chinh xac 17 chir s

32767




Cac phép toan co ban

Phép toan | Ky hiéu Kiéu nguyén | Kiéu s6 thuc | Kiéu bool
Gan = X X X
So hoc +, -, *, /, X X X
b=, -=, *=, /=
S, %= X

++, -- X X
So sanh >, < >=, <=, X X X

== | =
Logic &&, |1, ! X X X
Logic bit & 1y, Ty~ X X

&=, |=, "=

Dich bit <<, >>, <<=,>>= X X
Lwa chon ? X X X
Lay thua? Khong cé!
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Twong thich va chuyén doi kiéu

= Tuong thich kiéu => Tu dong chuyén d6i kiéu
— Gitra cac kiéu s6 nguyén v6i nhau (luu y pham vi gia tri)
— Gitra cac kiéu s6 thuce voi nhau (luu y @6 chinh xac)

— Gitta cac kiéu s6 nguyén va s6 thuc (luu y pham vi gia tri va
do chinh xac)

— Kiéu bool sang s6 nguyén, so thuc: true => 1, false => 0
— S6 nguyeén, s6 thuc sang kiéu bool: # 0 => true, 0 => false
= Néu c6 16i hodc canh bdo => khac phuc bang cach ép
chuyén do6i kiéu:

— VD:
1 = 1int(2.2) % 2;
j = (int)2.2 + 2; // C++
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Nhin nhan vé chuyeén déi kiéu

flong
double
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Nhin nhan vé chuyeén déi kiéu

double
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2.2.2 Khai bao bién

char c = '"N'"; — . . R .
bool b~ trues —— Khai bao va khéi tao gia tri
int k ; D b . , . - . g .

E Chi khai bao, gia tri bat dinh
double d; —m
long count, i=0; <«—— Khai bdo két hop, chi i=0

unsigned vhexa=0x00fa; «—— Dat gia tri dau hexa
unsigned voctal=082; .— Pat gia tri dau octal -> 66 chit khong phai 82

= C:Toan bo bién phai khai bao ngay dau than ham
= C++: Co thé khai bdo tai cho nao can, trude khi st dung

= Phan loai bién:
— Bién toan cuc: Khai bao ngoai ham, lwu git trong vung nhé di liéu
chwong trinh
— Bién cuc bo: Khai bao trong than ham, luu git trong ngan xép
— Tham bién: Khai bao trén danh sach tham s6 cia ham, luu git
trong ngén xép
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Vi du khai bao cac loai bién

Bién toan cuc ——int N = 1;
void main() {

char ¢ = 'N';
do {
printf (“"\nEnter a number > 0:");
~_ scanf ("%d", &N) ;
Bién cuc bo " int kg = factorial (N); // C++ only!
} while (¢ == 'y' || ¢ == 'Y")

Hai bién cuc bo
cung tén & hai pham \nt factorial (int n) {

vi khac nhau, int kg = 1;

khong lién quan gi while (n > 1)

dén nhau! kg *= n--;
return kg;

Tham bién
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Dac tinh luu git

* Bién extern: Khai bao st dung bién toan cuc da duoc
dinh nghia va gan gia tri trong mot tap tin khac

/* filel.c */ /* file2.c */
int x, vy; extern iInt x, vy;
char ch; extern char ch;
vold main () voild func?22 ()
{ {

/* ... */ x =v / 10;
} }
voild funcl (void) void func23 ()
{ {

x = 123; y = 10;

} }

= Bién static: duoc luu tr trong bo nhé da liéu CT
— Bién static cuc bo: han ché truy nhap tir bén ngoai ham
— Bién static toan cuc: han ché truy nhéap ti file khac
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2.2.3 Hang so (truc kién)

Kiéu Vi du

int 1 123 21000 -234 0x0A 081
long 1int 35000L —-341 —234L O0x0AL 081L
unsigned int 100000 987u 40000u

float 123.23F 4.34e-3f .1f

double 123.23 1.0 -0.9876324 .le—10
long double 1001.2L

char ‘A7OYBYOY Y Ya’ o Y\n' Y\ tf “\b’
bool true false

wchar t L"A" L'B’
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2.3 Cac kiéu dit liéu dan xuat truc tiép

= Kiéu liet ke

= Kiéu hang

= Kijéu con trd

» Kijéu mang

= Kijéu tham chiéu (C++)
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2.3.1 Kiéu liét ké (enum)

= Muc dich st dung:
— Dinh nghia mot kiéu 1a tap cac hing s6 nguyén ki hiéu
— St dung thuan tién bang tén => hang s6 nguyén

= Vidu

enum Color {Red, Green, Blue};
enum WeekDay {

Mon = 2,
Tue, Wed, Thu, Fri, Sat,
Sun = 1 };

enum {

DI_MOTOR1 STARTED = 0x01,
DI_MOTOR1 RUNNING = 0x02,
DI_MOTOR2 STARTED = 0x04,
DI_MOTOR2_ RUNNING = 0x08,

DI_PUMP1 STARTED = 0x10,
DI_PUMP1 RUNNING = 0x20,
DI _OVERLOADED = 0x40,
DI_VALVEl OPENED = 0x80

b g
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St dung kiéu liét ke

/* C version */
vold main () {

enum Color c¢ = Red; /* ¢ =0 */ S C-
?numlv_\leekpfy d = Tue; /* <?1_— 3-i/ Nhtm o T
Int i=c, j=d; /* =0, i=3 */ . ,
enum Color c2 = i+1; /* c2 =1 */ nguYenEsbﬂ;
Int dil = 0x01; /* OK, but... */ &
InNt di2 = DI MOTOR1 STARTED;/* this is better */
e /x =1 %/

}

// C++ version */ (@

voild main () { C++
enum Color c¢ = Red; // c = Red K}*n’jng con nhu
WeekDay d = Tue; // OK, d = Tue moét kidu s6
Int i=c, j=d; // 1=0, 3=3 ' A
Color c2 i i+1; // Error! ¢ nguyén )
Color c3 = Color(i+l); // OK, c3 = Green
InNt dil = 0x01; // OK, but...
InNt di2 = DI MOTOR1 STARTED;// this is better
++c; // Error!

}
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2.3.2 Kieu hang (const)

= Cho phép khai bao nhu bién s6, nhung duoc gan gia
tri co dinh bang mot hang s6 va khong thé duoc thay
doi => khai bao hang so

vold main () {
const double pi = 3.1412; // initializing is OK!

const Int ci = 1; // initializing is OK!
ci = 2; // error!

ci = 1; // error, too!

InNt 1 = ci; // const Int is a subset of Int
const Color cc = Red;

cc = Green; // error

const double d; // potential error
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2.3.3 Kiéu con tro

= Con tré thuc chat la mot bién chua dia chi caa mot
doi tuong c6 thé 1la mot bién hoidc mot ham.

Int v = 2;
InNt* p = &v; // p holds the address of v

Con tré p :| Vung nhé chia bién CT

0x000127c3

p: &v

N

‘ chtia dia chi cua bién v
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2.3.3 Kiéu con tro

nt i = 1;
InNt* p = &i;// p holds the address of i
*p = 25 // 1 = 2
int j;
P = &J; // now p holds the address of
*p = 3; // j = 3, 1 remains 2
ﬂ s x
Context: Imainlj ﬂ Context: I ﬂ Context: Imai”C' LI
Name Yalue | o Name l‘v’alue | -
B&1 Ox0012ff7c _ 1 2
» 1 Bp  0x0012ff7c |
- L Ox0012ff74
i 1 - 2 d BP X
4|p|‘~\ Au'co,{ Locals ® thim £ ‘l'l\ Auto }\Locals this L 3
Cattext Jmein) = 5
Nﬁme. ialue Context: Imain(j LI
B&i O0x0012ff7c e = |
I_ ame aijue b
1 ] -858993460 _
Hp  0x0012ff7c & 0x0012ff74
: - -858993460 =
AJr ] Auto / Locals } this /
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Vi du stt dung kiéu con tro

vold main () {
int i = 0;
INt* p = ¢i1; // p refers to the addesss of i
Int j = *p; // j =0

SENSIY // now 1 = 2

P = &j; // now p contains the addess of 7

*p = 35 // now j = 3, 1 remains 2

double 4 = i; // OK, int is compatible to double

p = &d; // error, int* isn’t compatible to double*
p = (*int)&d; // no compile error, but dangerous,

// meaningles type conversion!
double* pd=0; // p contains the address 0

*od = 0; // no compile error, but fatal error

pd = &d; // OK

double* pd2; // p refers to an uncertain address

*pd2 = 0; // fatal error

pd2 = &d; // OK, pd and pd2 refer to the same addr.
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Tom tat so bo ve con tro

Chuwong 2: Céac yéu t6 co ban ctia C va C++

Con tro la mot bién chuia dia chi byte dau ctia mot bién di liéu,
duoc st dung dé truy cap gian tiép du liéu d6

Sau khi khai bao ma khong khéi tao, mac dinh con tréo mang
mot dia chi bat dinh

Dia chi con tré mang c6 thé thay doi dugc => con tro c¢6 thé moéi
luc dai dién cho mot bién dit liéu khac

Toan ti 14y dia chi cia mot bién (&) tra vé con tro vao kiéu caa
bién => thuong gan cho bién con tro

Toan ti truy nhap noi dung (*) 4p dung cho con tré tra ve bién
ma con tro mang dia chi => ¢6 thé doc hoéac thay doi gia tri cia
bién do

Khong bao gio sit dung toan t truy nhéap noi dung, néu con tro
chua mang mot dia chi 6 nhé ma chuong trinh ¢6 quyén kiém
soat




2.3.4 Kiéu mang

Chi s6 0 1 2 N-1

dia chi dau dia chi cuéi

dia chi dau - dia chi cu6i = N * kich ¢o mot phan t

= CAau truc dix liéu véi:
— S6 luong cac phan tir ¢6 dinh
— Caéac phan tt ¢6 cung kiéu
— Caéac phan tt duoc sap xép ké tiép trong bo nho

— C6 thé truy nhap tung phan t& mot cach tu do theo chi s6 hodc
theo dia chi
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5

Khai bdo mang .

Name Value
N o
= S6 phan t& cia mang phai la hing s6 E_G[D] (_3;201,?,:1:44 L1
nguyén (trong C phai la mot truc kién, |- (1] 52 'T
trong C++ c6 thé la kiéu const ...) Index 3
i =2 b 0x0012ff4c
= Khai bao khong khéi tao: B
int a [ 3 ] ; Context: ImainU LI
Name Yalue -
enum {index = 5}; = 0x00 0
, - [0 0 '
double b[index]; - h% o
const int N = 2; F2] o+ -
, —[3] 0 '
char c[N]; // C++ only e SO
= Khai bdo véi s6 phan t va khoi tao - 101 11.0090000000000
o T [ 1 F 17 2.0000000000000
gia tri cac phan t - [2] 3.0000000000000
int d[3]= {1, 2, 3}; - [3] 0.00000000000000
B _ 4] 0.00000000000000
double eld]= {1, 2, 3}; = 0X0012FF38
char f[4]= {0}; ~ [0] 1
- 1] 2
— [2] 3 -
[4[* [\ Auto 3 Locals £ this /
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Khai bao mang (tiép)

= Khai bao va khai tao gia tri cac phan
tit, s6 phan ti duoc tu dong xac dinh

int all= {1, 2, 3, 4, 5};
double b[]= {1, 2, 3};
double c[]= {0};

char s[]l= {‘a’};

= Khai bdo mang nhiéu chiéu
double M[2]1[3];
int X[2][]1={{1,2},{3,4},{5,6}};
short T[2][2]={1,2,3,4,5,6};
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5
Context: Imaim:l ll
Name Yalue |‘-
=M 0x0012ff50 |
B[0] O0x0012ff50

— [0] -9.2559631349318e+061

~ [1] -9.2559631349318e+061

— [2] -9.2559631349318e+061

B[1] Ox0012ff68

~ [0] -9.2559631349318e+061

- [1] -9.2559631349318e+061

— [2] -9.2559631349318e+061

B X 0x0012ff38

B[0] O0x0012ff38

L

1] 2

B[1] 0x0012ff40

- [0] 3

—[1] 4

B [2] 0x0012ff48

- [0] 5

—[1] 6
8T 0x0012f30

1] 2

A[»Buto s Locals { this /




Vi du stt dung kiéu mang

vold main () {

Int a[5]; // a has 5 elements with uncertain wvalues
int b[5]= {1,3,5,7,9}; // 5 elements with initial values
double c[7]; // error, unspecified size

double x =

1.0, y = 2.0;
X

double d[]1= {x,y,3.0}; // 3 elements with initial values
short n = 10;

double vin]; // error, array sSize must be a constant!
const int m=10; // C++ OK

double v2[m]; // C++ OK

al[0] = 1;

Int i= 1;

ali] = 2;

alb] = 6; // no compile error, but fatal error

Int k = a[5]; // no compile error, but fatal error

a = {1,2,3,4,5}; // error

a = b; // error, cannot assign array

Int M[2][3];

M[O] [1] = O;

M[O][2] = 1;

}
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Mang dac biét: Chuoi ky t

* Trong C/C++, chuodi ky tu khong phai la
kiéu co ban, ma thuc chat 1a mot mang

= Phan biét chuéi ky tu thuong va chuoi ky
tu két 0

char cityl([]= {'H','A','N'," ','0','I'};
char city2[]= "HA NOI";
wchar_t city3[]= L"HA NOI";
city2[] = “HANOI”; // error

= DPa s6 cac ham trong thu vién C lam viéc
v6i chudi ky tu két 0

= Vi C++, chubi ky tu duoc dinh nghia bang
16p string trong thu vién chuan, khong st
dung byte két 0

Chuwong 2: Céac yéu t6 co ban ctia C va C++

5
Context: Imaim:l ll
Name Yalue
Hcity3 O0x0012ff60
- [0] (72
- [1] 192
- [2] 32
- [3] 78
- [4] 79
- [5] 73
—[6] O
Bcity2 O0x0012ff70 "HA NOI"
- [0] 72 'H
- [1] 65 'A’
- [2] 32 '
- [3] 78 'N
- [4] 79 'O
- [5] 73 'I'
1t 0x0012ff78 "HAN

T

OIIIAVI"
72 'H!

L

65 'A’

L

78 'N'

8 2 | |

L

79 'O’

{ I | W NS T SRS —)

0
]
2
4
5

o

73 'T!

aleln on b 1 Aanale S bmin 7



Microsoft Visual C++ x
P4 \ P4 2
ang u a con tro \y Unhandled exception in Basics.exe: 0xC0000005: Access Violation.

1] 2
iInt a[5]; // a has 5 elements with - [2]1 3
// uncertain values - Lﬂ 5858993480
TS 19
P = a; // p refers to al0] |
p = &al[0]; // the same as above
o= Ly // al0]=1
++p; // now p points to a[l]
P = 2; // all]l=2
o £ // now p points to al[2]
o= 37 // al2]=3
p = 2; // now p points to al[4] RIFTATSD), Locals (AHET
o= 95 // ald4] =5
++p; // OK, no problem until we dereference it
*D = 65 // Now is a BIG BIG problem!
a = p; // error, a 1is like a constant pointer
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Mang va con tro (tiép)

vold main ()

{

14

ay

iInt a[5];
int* p =
pl0] = 1;
pll] = 2;
pt+t= 2;
p[0] 3;
pll] 4;
p[3] = 6;

//
//
//
//
//
//
//
//
//

a has 5 elements with
uncertain wvalues
p points to a[0]

points to al[2]

, Now 1s a BIG BIG problem!

Chuwong 2: Céac yéu t6 co ban ctia C va C++




Tém luoec vé mang

Chuwong 2: Céac yéu t6 co ban ctia C va C++

Mang 1a mot tap hop cac dit lieu cung kiéu, sip xép lién ké
trong bd nhé => cac phan t cia mang

C6 thé truy cap cac phan tt mang véi bién mang kém theo chi
s6 hodc vé6i bién con tro (theo dia chi caa tung phan t)

S6 phan tit cia mang 1a ¢6 dinh (khi khai bdo phai la hang s6),
khong bao gio thay d6i duoc

Bién mang (tinh) thuc chat 1a mot con tré hang, mang dia chi
cua phan t dau tién

Co theé dit gia tri dau cho cac phan tit ciia mang qua danh sach
khoi tao, khéng bao gio gan duge mang cho nhau. Néu can sao
chép hai mang thi phai s dung ham

Khong bao gio dugc phép truy nhap véi chi s6 ndm ngoai pham
vi, néu N la s6 phan t thi pham vi cho phép la tix 0..N-1

Con tré khong bao gio 1a moét mang, no chi ¢6 thé mang dia chi
cua mot mang va st dung dé quan ly mang (du la dong hay
tinh)




2.3.5 Kiéu tham chiéu (C++)

= Mot bién tham chiéu la moét bién dai dién truc tiép cho
mot bién khac (thay cho con tro)

= Y nghia st dung chu yéu vé sau trong truyén tham sé

cho ham J
,
Context: Imaim:l LI
VO i d main ( ) { Name YValue

mp2 0x0012ff78
= pi O0x00121fr8
~ d2  0.00000000000000

double d = 2.0;
doubles r = d; // r represents d

d 1.0000000000000

double *pl = &d, *p2 = &r; ~  1.0000000000000
r = 1.0; // OK, d=1.0 [« »Jauto 3 Locals {this /
doubles r2; // error, r has to be assigned to a var.

doubles r3 = 0; // error, too

double d2 = 0;

r = d2; // r =0, d=0

r = 1.0; // r=d=1, d2 =0
}
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2.3.6 Typedef

= Twu khéa typedef tao ra mot tén maoi cho mot kiéu ¢
san, khong dinh nghia mot kiéu méi

* Y nghia: dua tén méi dé nhé, phu hop véi ung dung
cu thé, dé thay doi vé sau

typedef float REAL;

typedef Int AnalogValue;

typedef Int Vector[10];

typedef AnalogValue AnalogModule[8];
typedef Int* IPointer;

AnalogValue avl = 4500;

Vector x = {1,2,3,4,5,0,7,8,9,10};
AnalogModule aml = {0};

ITPointer p = &avl;
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2.4 Dinh nghia kiéu dit liéu moéi

= Cau truc (struct): Tap hop nhing di liéu hon hop,
truy nhap theo tén (bién thanh vién). Théng dung
nhat trong C, y nghia duoc mé rong trong C++

* Hop nhat (union): Mot tén kiéu chung cho nhieu d
liéu khac nhau (chiém cung cho trong b6 nhé). It
thong dung trong ca C va C++

= Lop (elass): Chi c¢6 trong C++, mé rong struct cua
thém nhtmng ham thanh vién.
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2.4.1 Cau truc (struct)

* Pinh nghia ciu tric (bén trong hoac ngoai cac ham)

sStruct Time
{

Tén kiéu mai
(khéng trung lap)

INt hour; // gio
INt minute; // phut

INt second; // giay
}; I

Cac bién thanh vién,
khai bao doc lap

struct Date { I
hoac chung kieu

Int day, month, vyear;

} s

struct Student {
char name(32];

Cac bién thanh vién
c6 thé cung kiéu
hoac khac kiéu

——StrJUct Date birthday;
INt  id number;

C++

}
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Khai bao bién cau truc

vold main () {

Time classTime =

Time lunchTime =

Date myBirthday,

{6,45,0};
{12};

yourBirthday =

{30,4,1975};

Student I = {"Nguyen Van A", {2,9,1975}};
/] ...
ﬂ
Caontext: Imaimj Caontext: Imain(’j Context: Imain[] Context: Imain(] j
Name Name Value Name Yalue Name Value | -
:=ciéssT1me'mwfffi BclassTime {...}/BclassTime {...} BclassTime {...} |
— hour 6 B I [...1®1 {...} |8I {...}
- minute 45 BmyBirthday {...}/EmyBirthday {...} ‘H name 0x0012ff20
— second 0 B yourBirthda {...}| [~ day -858993 | Nguyen van A
I ISR = 1unchTime {...) NSl MLELEEEY = birthday {...
myBirthday {...}| [ hour 12 L -858993 | I~ day 2
E yourBirthda{...}| - minute 0 = yourBirthda {... - month 9
B lunchTime {...}|"— second 0 — day 30 — year 1975
(4], Auto 3, Locals { this / AP Puto ) Locals {this /|| month 4 — 1d_number O
— year 1975 HmyBirthday {...} .
4] Buto b Locals £ this / A Buto }, Locals i this /
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St dung bién cau tric

/...
vold main () {
Time classTime = {6,45,0};
Time lunchTime = {12};
Date myBirthday, yourBirthday = {30,4,1975};
Student I = {"Nguyen Van A", {2,9,1975}};

lunchTime.minute = 15;

lunchTime.hour = classTime.hour + 6;

Student U = I; // in C++ also possible: Student U(I);
U.name[1l1l] = 'B'; // "Nguyen Van B"

U.1id number++; // 1

U.birthday.day = 30; // 30-9-1975

U.birthday.month = 4; // 30-4-1975

U.birthday = yourBirthday; // structs can be assigned
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Phan vi du: khai bao va st dung cau tric

struct Time {

InNt hour = 0; // error, initialization not allowed
InNt minute, // error, use semicolon (;) instead
INt second // error, missing semicolon (;)

} // error, missing semicolon (;)

/] ...

void main () |
Date d;
d = {11,9,2001}; // error, {...} 1s an initialization

// list,not a structure
Date.hour = 0; // error, Date is a type, not a var.
struct Date2 { int day, month, year; };
Date2 d2 = d; // error, Date is not compatible to Date?2
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Mang, con tro va cau truc

= Két hop méng, con trd va ciu truc cho phép xay dung va sit
dung cac cau truc di liéu phic tap mot cach rat linh hoat

void main () {
// ...
Date victoryDays[]= {{19,8,1945},{7,5,1954},{30,4,1975}};
Date saigonVictory= victoryDays[2];
Date *p=&saigonVictory;
(*p) .year += 30; // good
p->year -=30; // better
Student studentList[45];
for (int i=0; i < 45; ++1i) {
studentList[i].id number= 1;
studentList[i] .birthday=yourBirthday;
}
Student* plList = studentlList;
while (pList < studentList+45) {
pList->id number += 4800;
++pList;

}
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Tom luoc ve cau true (struct)

= Cau truc (struct) duoc stt dung dé nhém céc dit liéu lién quan
mo t& mot doi tuong, cac dit liéu co6 thé cung hodc khac kiéu

= Dinh nghia kiéu c4iu truc bang cach khai bdo tén cac bién
thanh vién. Dinh nghia kiéu cdu tric chua phai la dinh nghia
cac bién cu thé, vi thé khong duoc dit gia tri dau cho cac bién

= Kich co ciia cdu truc >= tong kich c¢o cac thanh vién

= Truy cap mot bién cau triuc thong qua tén bién, toan t& (.) va tén
bién thanh vién

= Cac kiéu cau truc c6 thé long vao nhau, trong cau truc c6 thé st
dung mang, mot mang c6 thé cé cac phan tix la cau truc, v.v...

= Céc bién c6 cung kiéu cau truc ¢6 thé gan cho nhau, ¢6 thé st
dung dé khéi tao cho nhau (khac han véi mang)

= (Co6 thé stt dung con tro dé truy nhap di liéu cau truc thong qua
toan ti (*.) va toan tix (->)

= Hai kiéu cdu truc c6 khai bao giong nhau hoan toan van la hai
kiéu cdu tric khac nhau
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2.4.2 Hop nhat

enum SignalType {BINARY 8, BINARY 16, ANALOG

union SignalValue {
unsigned short word;
unsigned char byte;
float real;
double 1real;

Y

struct Signal {
SignalType type;
SignalValue value;

Y

void main () {
SignalValue B, W;
B.byte = 0x01;
W.word = 0x0101;

Context: Imaim:l LI
Name Yalue |4-
B AI2 r...} -

1
- word 0x0a3d

_ANALOG 2

- byte 0Ox3d '='

- real -2.33147e-017

— lreal 145.67000000000

@ DI 1 (...}
@ AL (...}
@ W (...}
f -1.06957e+008

-

[Pt ), Locals 4 this /

unsigned char b = W.byte; // OK, the lower byte

float £ = W.real;
Signal DI1 = {BINARY_S, Ox11};
Signal AI1 = {ANALOG 1,{0}};
Signal AIZ2;

AI2.type = ANALOG 2;

AT?2 .value.lreal = 145.67;

}
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// meaningless




T6ém luoc vé hop nhat
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Hop nhat (union) 1a mot tap hop (khong ¢6 cau trac chit ché)
chia cac bién st dung chung 6 nhé, & moéi ngtt canh chi s dung
mot bién riéng biét

Union thuong duoc stt dung khi dit liéu dau vao co thé ¢ kiéu
khac nhau

Cac thanh vién ciia mot union khong lién quan dén nhau, khong
cung nhau tao thanh mot thuc thé théng nhat

Kich c& ctia union béang kich cé ciia bién 16n nhat

Khai b4do kiéu union tuong tu nhu khai bao struct, nhung y
nghia khac han

Truy nhap bién thanh vién ciing tuong tu nhu struct, c6 thé qua
bién truc ti€p hoac qua bién con tro.

Union ¢6 thé chita struct, struct c6 thé chita union, union cé thé
chita mang, cac phan t cia mang cé thé la union.




2.5 Dieu khién CT: phan nhanh

= Cac kiéu phan nhanh
— 1Ff .. else: Phan nhanh luwa chon mot hoac hai truong hop
— switch .. case: Phan nhanh lya chon nhiéu truong hop
— break: Lénh nhay két thuic (sém) mot pham vi
— return: Lénh nhay va két thuc (s6m) mot ham
— goto: Lénh nhay t6i mot nhan (khong nén dung!)
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2.5.1 Cau truc if .. else

* Lwa chon mot truong hop: st dung 1f
IT (npoints >= 60)
cout << "Passed";
IT (npoints >= 80 && npoints <= 90) {
grade = ‘A’;
cout << grade;
}

* Phan nhanh hai truong hop: st dung 1 .. else
IT (npoints >= 90)
cout << ‘A’ ;
else 1T (npoints >= 80)
cout << 'R’;
else 1T (npoints >= 70)
cout << ‘C’;
else 1T (npoints >= 60)
cout << ‘D’;
else
cout << ‘¥’ ,;
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Vi du: Ham max()

INt maxl (Int a, Int b) {

int c;
i1t (a > b)
cC = ay
else
c = b;
return c;

}
INt max2 (Int a, Int b) {

INt ¢ = a;

IT (a < b)
c = b;
return c;

}
INt max3 (1INt a, Int b) {

IT (a < b)
a = b;
return a;
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}
i

}
i

Nt max4 (Int a,

iIfT (a > b)
return a;

else
return b;

Nt max5 (Int a,

it (a > b)
return a;

return b;

Nt max6 (Int a,

int b)

int b)

int b)

return (a > b)? a:

{

{

{
b;




2.5.2 Cau truc switch .. case

Signal input;

int i = 0;
while (i++ < 8) {
input = readInput(i); // read from input module i

switch (input.type) {
case BINARY 8:

cout << input.value.byte; break;
case BINARY 16:

cout << input.value.word; break;
case ANALOG 1:

cout << input.value.real; break;
case ANALOG 2:

cout << input.value.lreal; break;
default:

cout << "Unknown signal type";
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2.6 Dieu khién CT: vong lap

= Cac kiéu vong lap trong C/C++
- while (condition) { }
- do { } while (condition)
— for (iInit;condition;post _action) { }

= Vong lap c6 thé thuc hién vdi if..else + goto, song
khong bao gio nén nhu vay

» Ung dung vong lidp chii yéu trong lam viéc véi mang
va cac cau truc dit liéu tong quat khac => truy nhap
qua bién mang + chi s0, qua con troé hoac qua
iterator (sé dé cap sau nay)
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2.6.1 Cau truc while..

#include <iostream.h>
vold main () {
char input([32];
cout << "\nEnter your full name:";
cin.getline (input, 31);
short nlLetters=0, nSpaces=0;
short i=0;
while (input[i1] = 0)
it (inputfi] == " %)

++nSpaces;
else
++nLetters;
++1 ;
ks
cout << "\nYour name has " << nletters << " letters";
cout << "\nYou have " << nSpaces - 1 << " middle name";

cin >> 1;
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A ’ o o A ’ ° A * A
Cau truc while: Biéu thue dieu kién
#include <iostream.h>
vold main () {

char input[32], family name[16]={0};

cout << "\nEnter your full name:";

cin.getline (input, 31);

short i=0;

while (input[i1] = 0) {

if (input[i] =="'") break:
family _name[1]= 1nput[i];
++1;
}
cout << "\nYour family name is " << family name;

cin >> 1;
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2.6.2 Cau truc do while...

#include <iostream.h>
vold main () {
char input([32]7,
short i;
do {

cout << "\nEnter your full name:";
cin.getline (input, 31);

family name[16]={0};

i = 0;

while (input[i] != 0 && input[i] != " ') {
family name[i1]= input[i1];
FAFL

}

cout << "\nYour family name is " << family name;

cout << "\nDo you want to continue? (Y/N):%“;

cin >> 1i;
} while (i == Y’ || 1 == N')
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2.6.3 Cau truc for ..

short i =0;

while (input[i]!= 0)

{
IT (input[i]=="
++nSpaces;
else
++nlLetters;
++1i;
}

short i=0;

")

for (;input[i]!= 0;)

{
IT (input[i]=="
++nSpaces;
else
++nlLetters;
++1i;
}

")

for (short i=0;input[i]!=0; ++1i)

{
IT (input[i] ==
++nSpaces;
else
++nlLetters;

short i=0;

for (;input[i]!=0;

{
IT (input[i] ==
++nSpaces;
else
++nlLetters;

Chuwong 2: Céac yéu t6 co ban ctia C va C++

! 1 )

+4+1)

1 ! )




Tom lwoce cac cau truc vong lap
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Cac cau truc vong lap while va for tuong tu nhu
nhau, thuc ra ta chi can mot trong hai

Cau trac do. .while tuy ¢6 y nghia khac mot chut,
song cing c6 thé chuyén vé ciu truc while hoac for

Cac cau truc c6 thé long vao nhau tuong doi tu do,
tuy nhién tranh long qué nhiéu dé con dé bao quat,
khi can c6 thé phan hoach lai thanh ham

Diéu khién vong lap c6 thé ndam truc tiép trén diéu
kién, hodc c6 thé két hop bén trong vong lap vai cac
léenh 1f. .else va break, return

Than trong trong kiém tra diéu kién vong lap (chi so
mang, con tro, ...)




Luyén tap o nha theo swon bai giang
- ]

= Tap tao du an méi v6i Visual C++
= Tap viét mot chuong trinh bang C (dat duoi *.c):

— tap khai bao cac loai bién, stt dung cdac kiéu dit liéu co ban
— tap st dung cac phép toan da hoc

— st dung toan tit sizeof dé tim kich co cac kiéu dt liéu, in két
qua ra man hinh

— bién dich, chay th va tim 1oi
— tap s dung cong cu debugger
— d06i duoi file thanh *.cpp va thu lai
= Tap viét mot chuong trinh bang C/C++ khac dé tim
hiéu:
— Caéach khai bao va st dung kiéu hang, kiéu liét ke, kidu con
tro, kiéu mang, kiéu tham chiéu (C++), kiéu cau tric
— ban chét cta con trd va quan hé véi kiéu mang
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Bai tap ve nha cho chuwong 2
c- ]
1. Viét mot chuong trinh bang C, thuc hién 1an luot cac chitec niang
sau day:
— yéu cau nguoi stt dung nhap mot sé nguyén 16n hon 0
— phéan tich s6 nguyén d6 thanh hang don vi, hang chuc, ham
tram, v.v... va in két qua lan luot ra man hinh.
— héi nguoi st dung c6 yéu cau tiép tuc hay khong, néu cé6 yéu
cau thi lap lai
2. Chuyén chuong trinh thanh C++ va don gian hoéa cac cau 1énh
vao-ra bang cach s dung thu vién <iostream.h>
3. Dua vao kiéu Date trong bai giang, viét mot chuwong trinh cho
phép nguoi st dung nhéap s6 liéu cho moét ngay, va sau dé:
a) Kiém tra céc s6 liéu ngay, thang va nam c6 hop 1é hay khong
b) Kiém tra xem ngay d6 c6 phai la mot ngay 1é trong nam hay
khoéng
c) Xac dinh ngay ti€p theo la ngay nao
d) In cac két qua théng bao ra man hinh
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Bai tap lom 1 (tuan 1-6: Lap trinh cau truc)
——

1.
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Xay dung mot chuwong trinh cé chiic nang tao tin hiéu theo yéu
cau nguoi st dung vé dang tin hiéu (bac thang, tin hiéu déc,
xung vudng, hinh sin hodc 6n trdng), tham sé cta tin hiéu (tuy
theo dang tin hiéu chon nhu bién d9, tan so, do doc, 36 rong
xung,...). Yéu cau nguoi st dung nhap khoang thoi gian can tao
gid tri tin hiéu cung thoi gian trich mau, sau d6 ghi cac gia tri
gian doan cua tin hiéu ra mot file v6i tén do nguoi s dung
nhap.

Goi y: sit dung thu vién <fstream.h> cho viéc thao tac véi file.
Xay dung mot chuong trinh dé tinh tich phan cua tin hiéu (hay
tinh dién tich duéi duong cong) bang phuong phap x4p xi hinh
thang véi cac gia tri gian doan caa tin hiéu dua vao tu file tao
ra theo chuwong trinh 1.

Suy nghi phan hoach chwong trinh 1 va 2 thanh cac ham dua
vao thu vién. Viét lai cac chuong trinh d6 theo thiét ké mai.




Chi dan ve thuc hién bai tap lon

= Bai tap 16m c6 thé thuc hién riéng hoac theo nhom tu chon (t6i
da 3 nguoi/nhém)
= Bai tap 16n 1 ndp vao cudi tuan 7, bao gom:

— Mo ta theo mau trén it nhat 1 trang gidy vé cac tu tuong
phéan tich, thiét ké va thuc thi.

— Toan b thu muc du an (file du 4n, ma nguon va chuong
trinh chay) can nén lai dudi dang *.zip va g vé dia chi
email ctia gido vién: luuhongviet@gmail.com. Qui dinh tén
file zip: bat dau bang “P1_”, tiép theo la tén day du caa
nguoi dai dién nhém, vi du “P1_NguyenVanA.zip”. Luu y
truéce khi nén can xéa tat ca cac file phu trong thu muc
“Debug”, chi tru file *.exe.

= Hoan thanh bai tap 16n khong nhitng la diéu kién du thi hoc ky,
ma diém bai tap l6n con duge tinh vao diém cudi hoc ky theo mot
hé s6 thich hop

Chuwong 2: Céac yéu t6 co ban ctia C va C++
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