Phan 2: Ngon ngit 1ap trinh
C++

Chuong 3: Lép va doi tugng



Cac no1 dung chinh

LSp va cac thao tac doi vai 16p

S’ dung cac doi tuong

Ham thanh vién

Con tro this

Ham ban (friend function)

Pinh nghta lai cac toan tu trong I16p
Cap phat dong bo nhé

Cac thanh phan ki€u static
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LGp va cac thao tac c¢d ban

Cac thao tac co ban

0 Pinh nghia: Tuong tu nhu dinh nghia 1 ki€u dit

i@u madi. Moi doi tuong déu phai thudc vé mot

Gp nao d6. Nén dinh nghia 1 16p maéi la xay dung

dp d6 dé chuan bi tao ra cac doéi tuong cua I6p
do.

2 Khai bao: tuong tu nhu khai bao dir liéu hay ham
con. Tuy nhién viéc khai bao IGp thudng chi dugc
dung khi viéc dinh nghta I&p nay can phai lam
sau d6 (nhu khi dinh nghta cac [6p c6 su dung
cac thanh phan cuda nhau)
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Dinh nghia mo6t 16p mai

Pinh nghia mét I&p md&i cho phép tao ra mot
I6p ma&i, bao gom céac thanh phan dir liéu va
cac ham thanh vién can thiét.

Cu phé.p E: tU khdéa xac dinh mdc d6 che dau (hay
/ \ thudc tinh truy xuat): private, public hodc
class <Tén I6p> protected

{ - Type: ki€u d{t liéu hoac ki€u ham va cé
//Bn céac thanh phan du lieu thé |a tén I16p
<E:> <type> di; ...

//Bn cac ham thanh vién V| tri dét. d/n 16p: c6 thé trude hoac sau
<E:> <type> f1();... ham main().
Q / Khong duoc d/n moét IGp trong mot 16p

khac
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Vi du vé d/n 16p: Program 2.2

class Circle {
private:
static const float PI=3.1415; //Hang s6 tinh, hang s6 cua IGp
float r; //Ban kinh, thanh phan di liéu cta ting doi tugng
public:
void setRadius(float re){
r=re;
}
float getRadius(){
return r;
}
float area(){
return PI*r*r;
}
It
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Khai bio 16p

class Circle; //Khai bao 16p

Int main()

{

Circle ¢; //Khai b4o doi tuong thudc I6p
c.setRadius(10);

}

class Circle {... //Binh nghia I6p dua ra sau ham main

%
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St dung cac doi tudng

CA4c thao tac co ban cho doi tuong:

0 Khai bao: la thao tac dau tién dé s dung duagc
mot doi tugng

2 Truy nhap vao cac thanh phan: s dung toan
tr “.” cho do6i tugng théng thudng, “->” cho doi
tuong ki€u con tro.
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Program 3.2, mo rong Program 2.2

{

//B/n 16p Circle
Int main()

Circle ¢; //Khai béao va st dung do6i tugng thong thuong
c.setRadius(10);
cout<<"Area of circle with r = "<<c.getRadius()<<
" Is "<<c.area()<<endl;
Circle *pc = &c; //Khai bao va st dung doi tuong ki€u con trd
pc->setRadius(20);
cout<<"Area of circle with r = "<<pc->getRadius()<<" is "<<
pc->area()<<endl;
system("PAUSE");
return EXIT_SUCCESS;
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Ham thanh vién (member functions)
Phan biét gilta ham thanh vién va ham tu do

Cac thao tac co ban cho ham thanh vién
Ham tu thiét lap va ham tu hay
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Ham thanh vién va ham tu do

Ham thanh vién: |a ham thuéc mot [8p, va
cling sé thudc vé cac doi tugng cla I6p do

Ham tu do: [a cac ham duogc dinh nghia bén
ngoai cac I3p, chinh la ham con trong C.
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Cac thao tac co ban cho ham thanh vién

Tuong tu nhu ham tu do, cling co 2 thao tac
co ban cho ham thanh vién:

0 Khai bao: chi khai bao phan dau clia ham. C6 su
khac biét co ban trong viéc khai bao gilra ham
thanh vién va ham tu do. Muc dich cua viéc khai
b&o ham tu do 1a dé chuan bi st dung (goi) ham
dé. Con viéc khai bdo ham thanh vién chi dé
chudn bi cho viéc dinh nghia ham nay.

2 Pinh nghia: trong C++, dinh nghia ham c6 thé
dugc dat bén trong 16p hoac dua ra ngoai.
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Program 3.1: X4y dung va su dung I6p
Point

class Point { //B/n 16p Point
float X, ;

public:
void setXY (float x, float y); //Khai bao ham tv
float getX(){ return _Xx; } //B/n ham tv
float getY(){ return _y; } //®/nhamtv
float distanceTo(Point p); //Khai bao ham tv
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Program 3.1 (tiép)

//D/n cac ham tv bén ngoai 16p

void Point::setXY (float x, float y){
X=X
Y=Y

}

float Point::distanceTo(Point p){

float d = (p._x-_X)*(p._X-_Xx) + (p-_y-_Y)*(P-_y-_Y),
return sqrt(d);

}
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Program 3.1 (tiep va hét)

{

Int main()

Point pl, p2;

01.setXY(10,10);

02.5etXY(20,20);
cout<<"D="<<pl.distanceTo(p2)<<end];

system("PAUSE");
return EXIT _SUCCESS;
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Két qua chay Program 3.1

e (:\Documents and Settings\Net\My Docu... IHH

D=14.1421
Press any key to continue . . .




Ham tu thiét 1ap (constructor)

Khai ni€m: hay con duoc goi ngan gon Ia “ham
tao” cua mot I14p, la ham sé tu dong dugc goi sau
khi ta khai bAo mo6t doi tuong phu hgp cua 16p do
Vai tro: dung dé khdi tao cac gia tri ban dau can
thiét cho cac doi tuong

MOt so tinh chat:

J C6 tén trung voi tén IGp

0 Khoéng cé ki€u ham (khéng phai ham ki€u void)
3 MUc do che dau la public

0 CO thé dinh nghia chdng ham tao cho mot 16p
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Ham tu huy (destructor)

Khai niém: con dugc goi la “ham hdy” ctia mét 16p, 1a ham
sé tu dong dudgc goi ngay trudc khi gidi phdng mot doi tuong
thudc 16p doé.

Vai tro: dung dé€ gidi phong cac tai nguyén ma déi tugng da
dung, nhat la cac vung nhé cap phat dong.

Mot so tinh chat:

J Tén c6 dang: ~<tén I6p>()

Khéng co ki€u ham (khéng phai ham ki€u void)

Ham khéng cé tham so

MUc do che dau la public

Chi c6 thé€ dinh nghia 1 ham hiy cho moét [6p

Q
Q
Q
Q
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Program 3.3: md rong Program 3.1 véi
cac ham tao va ham huy

class Point {
float X, y;
public:
Point(float x=0, float y=0){ //Ham tao v&i tham s6 mac dinh
_X=X;
_Y=Y;
cout<<"Goi ham tao"<<endl;
}

~Point(){ //Ham huy
cout<<"Goi ham huy"<<end];
}
void setXY/(float x, float y);
float getX(){ return _x; }
float getY(){ return _y; }
float distanceTo(Point p);

18/52



Program 3.3 (tiep va hét)

int main()
{
{ Point p1;
Point p2(10);
Point p3(20,20);
cout<<"D12="<<pl.distanceTo(p2)<<end];
cout<<"D23="<<p2.distanceTo(p3)<<end];

}
return EXIT _SUCCESS;

}

19/52



Két qua chay

.é: ::
nn

_‘EI‘:-:

¢t C:\Documents and Settings\Net\My DUET.T

Goi ham tao
Goi ham tao
Goi ham tao
D12=18

Goil ham huy
D23=22_36487

Goili ham huy

Goi ham huy
Goli ham huy
Goili ham huy
Press any key to continuwe . . .
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Ham tu thiet 1ap sao chép (copy
constructor)

La ham tao c6é mo6t tham so6 la doi tuong p
thudc chinh 16p d6, nham tao ra mot doi
tuong c6 ndi dung gidng hét nhu p.
CU phap ham tu thiét [ap sao chép cho moét
I0p A:
0 public: <ki€éu ham> A (A & p); hoac
2 public: <ki€u ham> A (const A & p);

21/52



Program 3.5

class Point {
float X, y;
public:
Point(float x=0, float y=0){ /Ham thiét |ap
_X=X;
_Y=Yi
J ,
Point(Point & p){ //Ham thiét |ap sao chép
_X=p._X,
_Y=p._Y,
}
float getX(){ return _x; }
float getY(){ return _y; }
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Program 3.5 (tiép theo va hét)

Int main()

{
Point p1(10,20) ;
Point p2(pl);

cout<<"pl: X="<<pl.getX()<<", Y="<<pl.getY()<<endl;
cout<<"p2: X="<<p2.getX()<<", Y="<<p2.getY()<<endl;

return system("PAUSE"), EXIT_SUCCESS;
}
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Két qua chay chuong trinh

e+ (:\Documents and Settings\Net\My D... IHE

pl: #=18, Y=20
pd: #=18, Y=20

Press any key to continue . . .
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Con tro this

Tu khoéa this dugc dung trong khi dinh nghta
cac ham thanh vién dung dé tré dén doi
tuong hién tai

N6i chung, con tro this it khi dugc sur dung
tudng minh, vi né da dugc ngam st dung khi
truy nhap vao céac thanh phan dir liéu. N6
thudng dugc s dung khi ching ta muon lay
dia chi cGa do6i tuong hién tai (nhu dé trd
vao chinh do6i tugng do)
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Program 3.4: su dung this trong Program

3

class Point {

float X, ;

void * self:

public:

Point(float x=0, float y=0){

}

this-> x=x;

this->_y=y;

self = this;

cout<<"My address is:"<<self<<endl;

float distanceTo(Point p);
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Program 3.4 (tiép theo va hét)

int main()
{
{ Point p1;
Point p2(10);
Point p3(20,20);
cout<<"D12="<<pl.distanceTo(p2)<<end];
cout<<"D23="<<p2.distanceTo(p3)<<endl;

return system("PAUSE"), EXIT_SUCCESS;
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Két qua chay

e+ C:\Documents and SEttingsH'-Iet\My.fE'%

s 1s:Bx22f168
Lz tBx22F 158
1z tBx22f 48

D23=22.3687
Press any key to continue . . .
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Ham ban

Khai niém: |a loai ham khoéng phai la ham
thanh vién clia mot 16p, nhung co thé truy
nhap vao cac thanh phan riéng tu cla I6p do
Ham ban c6 thé la ham tu do, hoac la ham
thanh vién cua IGp khac

Khi m6t [6p A mudn cho phép mot ham f la
nan cuda minh, thi trong A sé khai béao f la
nam ban vai tu khoéa friend.
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Program 3.6

class Point {
float X, V;
public:

Point(float x=0, float y=0){
this->_x=x;
this->_y=y;

}

float getX(){ return _x; }

float getY(){ return _y; }

//Khai bao ham tu do la ham ban

friend float distanceP2P(Point p, Point q);
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Program 3.6 (tiep va hét)

//B/n ham ban cho phép truy nhap cac thanh phan riéng tu ctia I6p Point
float distanceP2P(Point p, Point q){

return sqrt((p._x-0._x)*(p._x-0._x) + (p._y-0._y)*(P-_y-q._y));
}

iInt main()

{
Point p1, p2(10), p3(20,20);
cout<<"D12="<<distanceP2P(p1,p2)<<endl;
cout<<"D23="<<distanceP2P(p2,p3)<<end|;

return system("PAUSE"), EXIT_SUCCESS;
}
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Két qua chay chuong trinh

e+ (:\Documents and Settings\Net\My D... IHE

D12=1H
D23=22. 3687

Press any key to continue . . .




DPinh nghia lai cac toan tu trong 16p

Khai niém: la kha nang cho phép dinh nghia
lai cac toan tir da cé (nhu cac phép toan sb
hoc, so sanh, nhap/xuat, v.v) trong mot 16p
md&i, nham s dung cac toan t& dé cho cac
doi tuong thuoc 16p nay.

Trong C++, su dung tu khoa operator va co
1 trong 2 cach dé thuc hién

3 SU dung ham thanh vién cua I&p d6

0 SU dung ham tu do [a ham ban cua I6p dé
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Program 3.7

class Phanso {
int tuso, mauso;
public:
Phanso(int ts=0,int ms=1){
tuso = ts;
mauso = ms;
}
Phanso operator*(Phanso p){ /S’ dung ham thanh vién
Phanso q;
g.tuso = p.tuso* tuso;
g.mauso = p.mauso * mauso;
return g;
} 2
//SU dung ham ban la ham tu do
friend Phanso operator+(Phanso p, Phanso q);
friend ostreamé& operator<<(ostream & os, Phanso p);
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Program 3.7 (tiép)

//D/n lai cac toan tu, la cac ham tu do
Phanso operator+(Phanso p, Phanso q) {
Phanso r;
r.tuso = p.tuso*g.mauso + p.mauso*q.tuso;
r.mauso = p.mauso*q.mauso;
return r;

}

ostream& operator<<(ostream & 0s, Phanso p){
0s<<p.tuso<<"/"<<p.mauso;
return os;
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Program 3.7 (tiép va hét)

iInt main()

{
Phanso p(2,3),q(4,7);
cout<<p<<" * "<<g<<" = "<<p*g<<end|;
cout<<p<<" + "<<g<<" = "<<p+g<<end;

return system("PAUSE"), EXIT_SUCCESS;
}
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Két qua chay

e+ (:\Documents and Settings\Net\My D... IHE

273 % 4/7 = §/121
273 + 4/7 = 2b/21

Press any key to continue . . .




Cap phat dong bo nhé

Trong C++ cung cap 2 thao tac gilp cho viéc

quan ly bO nhd ddng trong qua trinh chay

chuong trinh:

J new: cap phat b6 nhé dong

2 delete: gidi phéng ving nhd dong da cap phat
trudc do

VGi kha nang quan ly bo nhé dbng, ta c6 thé

tao ra cac doi tugng ma kich thudc luu trir co

tinh dong khoéng biét truéc, ma thuong thay

doi lién tuc trong qua trinh chay CT.
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Program 3.8

class DynamicArray {
int * p;
unsigned int size;
public:
DynamicArray(unsigned int asize=0){
p = new int[asize];

Size = asize;
}
~DynamicArray(){

If (size>0) delete p;
}

/lti€p trang sau
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Program 3.8 (tiép)

class DynamicArray {

void Init(){
if (size>0){
for (int i=0;i<size;i++)
plil=rand();
}
}

void ChangeSize(unsigned newsize){
if (size>0) delete p;
p = new int[newsize];
Size = newsize;

}

/lti€p trang sau
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Program 3.8 (tiep)

class DynamicArray {
void Show(){
If (size>0){
cout<<"Array with the size:"<<size<<end|,
for (int I=0;i<size;I++) cout<<p[i]<<" *;
cout<<endl;

}
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Program 3.8 (tiep va hét)

{

}

iInt main()

DynamicArray a(5),b;
a.lnit();
a.Show();

a.ChangeSize(10);
a.lnit();
a.Show();

return system("PAUSE"), EXIT_SUCCESS;
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Két qua chay

¢ (:\Documents and SettingsiNetWy I]m:urnents\ﬂecuang\.ﬂrngrmmlngh

Array with the size:d

41 18467 6334 26500 19169

Array with the size:10

15724 11478 29358 26962 24464 5705 28145 23281 16827 9961
Press any key to continue .




Céc thanh phan kiéu static

Y nghia: cac thanh phan dit liéu khai béo thong
thudng trong mot [6p, thuc ra la cac thanh phan dir
liéu riéng cho tung doi tuong cua Iép d6. Nhung doi
khi, ta lai muon cé cac thanh phan dir liéu cla
chinh 16p do, tic la thanh phan dir liéu chung cho
tat ca cac doi tuong thudc 16p dé. C++ cung cap
ki€u d{r liéu ki€u static cho phép chiing ta lam viéc
nay.
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Sample Program

#include <cstdlib> @s IntFactory{ \
static unsigned count;

#include <iostream>
#include <time.h>

public:

static void Init(){
srand((unsigned)time(0));
count=0;

}

static int CreateRandom(){
count++;
return rand();

}

static unsigned getCount(){

\ return count;
}

J§

using namespace std;
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Sample Program (next)

ﬂsigned IntFactory::count;
int main()

{

IntFactory fac;

IntFactory::Init();

int n;

cout<<"Number of randoms:";

cin>>n;

for (int i=0;i<n;i++)
cout<<fac.CreateRandom()<<" "<<end|,

cout<<"Number of created
randoms:"<<IntFactory::getCount()<<endl;

\)\return EXIT_SUCCESS;

N

4
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Két qua chay

=+ .IstaticMember - BEE

Mumbey» of »andoms:h

17888
11748
22531
22678
14682
Mumber» of created randoms:h

Press any key to continue.
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Két luan

Cach dinh nghia I6p va s dung cac doi
tuong cua I6p dé

Cach dinh nghia va s dung ham thanh vién
Y nghia va cach st dung ham ban

Y nghia con trd this va cach st dung

Céach dinh nghia lai cac toan tu trong 1Gp

Y nghia va cach st dung thanh phan static
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Bai tap

Bai 1: M& rong 16p Phan Sé bang cach dinh nghta

thém 1 ham cho phép tdi gian phan so va dinh

nghia lai cac phép toan sau trén 16p do:

3 /: thuc hién phép chia hai phan s6

0 I: phép toan 1 ngbi cho phép ddo nguac 1 phan so

Bai 2: Xay dung |6p S0 Phurc v4i cac yéu cau sau:

1 C6 mdt ham tao vai cac tham s6 nhan gia tri mac dinh dé
tao ra moOt s6 phic mac dinh la 1+

2 Binh nghta lai cac phép toan +,-,*/ dé thuc hién cac phép
toan trén kiéu sb phurc

9 Dinh nghta lai phép toan << cho phép in ra mot s6 phuc cé
dang “a + jb” (véi a la phan thuc va b la phan ao)
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Bai tap (tiep theo)

Bai 3: Xay dung mot I6p mang dong mot

chiéu, vai cac yéu cau sau:

3 C6 mo6t ham tao cho phép tao ra mdt mang cé
kich thudc cé thé cho trudce (gia tri mac dinh la 0)

3 DPinh nghia lai phép toan ++ va --, véi y nghia la
tang lén va giam di kich thuéc mang 1 phan t&

3 Dinh nghta lai phép toan += n va -= n v4Gi y nghia
tang lén va giam di kich thuéc mang n phan t
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Bai tap (tiep theo va hét)

Bai 4: Xay dung mot IGp String chlra mot chuOi cac
ki tu, c6 kich thudc dong theo céac yéu cau sau:

Q

Q

C6 mot ham tao String() cho phép tao mot chudi rong

C6 mdt ham tao String(char ch) cho phép tao mot chudi co
d6 dai 1 ki tu bang ch.

C6 mat ham tao String(char * str) cho phéep tao mot chuOi
co kich thudc va ndi dung bang vai chudi str

Pinh nghia lai cac phép toan + (d€ ghép 2 chuoi) va gan =
(d€ gan chuoi cho chuoi), va ! (d€ trd vé chuodi ddo ngugc)
C6 mot ham getLen() trd vé kich thudc chuoi
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Thank you!
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