Phan 2: Ngon ngit C++

Chuong 2: Gidi thiéu vé ngdn ngir lap
trinh C++

Ky thuat lap trinh



Cac no1 dung chinh

Cac dac diém mdi cla C++ so vGi C

Cac khai niém co ban cua lap trinh hudng
doi tuong

MOt s6 mdé rong clia C++

Cau tric cla mot chuong trinh C++
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1. C4c dic diém mdi ctia C4++ so véi C

C++ b6 sung khd nang lap trinh hudng doi tuong (HDT) vai cac khai niém va
cac thanh phan méi nhu: 16p, doi tuong, su che dau thong tin, su ke thua,
su da hinh,...Diéu dé tao cho C++ kha nang td chlc chuong trlnh theo ca
phLIrvdlng phap lap trinh hudng chirc ndng va hudng doi tugng-mot ngdn ngir 1ap
trinh lai

Cho phép dinh nghia chdng céac ham, tdc la cac ham cé thé trung tén vaéi nhau
trong cuing pham vi dinh nghia va st dung

Cho phép cac ham cé cac tham sd nhan gia tri mac dinh
BG sung loai ham con inline nham tang toc d6 thuc hién cac ham con.

BO sung cac |G nhap/xuat md&i nham don gian hoé cac thao tac nhap/ xuat,
tang tinh ma& cua céac thao tac nay khi phai nhap/xuat dit liéu véi cac ki€u dir liéu
hay cac doi tugng mdi.

BG sung cac ham cap phat va giéi phdng ving nhé dong mai 1a new va delete.
BO sung 0"0| tugng, tham so ki€u tham chleu giup cho viéc st dung cac tham
sO cla cac ham con dugc dé dang va hiéu qud hon.

BG sung loai cha thich mdi-cht thich trén mot dong: //
Cho phép dan xen gita khai bao cac doi tuong dit liéu va cac Iénh xtr ly.
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Chuong trinh C++ dau tién

Program 2.1: In ra man hinh dong “Welcome
to C++!”

ﬁclude <cstdlib> \

#include <iostream> //tép thu vién nhap/xuat chinh trong C++
/[#include <iostream.h>

using namespace std; //Khai bao khéng gian tén mac dinh

int main()

{

cout<<"Welcome to C++!"<<endl;
system("PAUSE");
\}\return EXIT_SUCCESS;

/
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Két qua chay Program 2.1

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

lelcome to C++!
Press any key to continue . . .




Chu thich vé Program 2.1

namespace (khong gian tén): la cong cu cho
phép quan ly su xung dot vé tén cla cac
thanh phan cla chuong trinh nhu tén bién,
tén 10p, tén ham,v.v

Poi tuong cout va toan tir << nam trong thu
vién iostream, dugc dung dé xuat dir liéu ra
man hinh

endl = \n’: ki tu xuébng dong
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2. C4c khai niém co ban cua lap trinh hudng
doi tuong (object-oriented programming)

Poi tuong va I6p (object and class)
Thong béo va truyén théng bao (message)

Su che dau céc thanh phan cta I6p (con goi
la su’ dong goi, encapsulation)

Su ké thura (inheritance)
Su da hinh (polymorphism)
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Pbi tuong va 1op

" POi tuong:
2 Lathanh phan co ban nhat mot chuong trinh theo ki€u hudng
d6i tugng, bi€u dién cho mdt déi tugng cla bai toan
2 L& su két hop gan két clia cac doi tugng dif liéu va cac thao tac
xU ly can thiét trén cac doéi tuong dir liéu do. Thao tac xUr ly con
dugc goi la phuang thic (method), hay ham thanh vién
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Pbi tuong va 1op

= Ld&p
2 La su khai quat hoa cac doi tugng clng loai
3 Co6y nghia doi véi doi tugng tuong tu nhu' y nghia cla ki€u
d liéu do6i véi cac doi tuong dir liéu, l1a cho phép dé dang
tao ra nhiéu doi tuong cung mot ki€u (chung céac ki€u dir
liéu va cac phuang thurc)
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‘ Quan hé gitta doi tudng va l16p

= POi tugng con duagc goi la thé hién
(instance) cua mAtla
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Chuong trinh mau tiép theo

Program 2.2: chuong trinh nay sé c6 1 doi
tuong thudc mot I6p Circle, dung dé nhap
vao gia tri ban kinh va tinh ra dién tich hinh
tron nay.

Luu v: Phan khai bao céac tép thu vién va
khong gian tén cla Program 2.2 gidong nhu
clUa Program 2.1.
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Program 2.2

@s Circle { \
private:

static const float P1=3.1415; //Hang so tinh, hang s6 cua IGp
float r; //Bén kinh, thanh phan d{ liéu cla ting doi tuong

public:
void setRadius(float re){
r=re;
}

float getRadius(){
return r;

}

float area(){
return Pl*r*r;

5 v
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Program 2.2: (tiép va hét)

Int main()

{
Circle c;
c.setRadius(10);

cout<< “Area of circle withr ="
<<c.getRadius()<< " Is “ <<c.area()<<endl;

system("PAUSE"),
return EXIT _SUCCESS;
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Két qua chay chuong trinh

e C:\Documents and Settings\Net\Wly Documents... IHH
fArea of circle with » = 10 1s 314.15

Press any key to continue . . . _




Thong béo va truyén thong béo

Khai ni€m: Trong 1ap trinh HDT, khi mot d6i tuong a goi
mot thao tdc m clia mot doi tuong b, ta ndi rang a truyén
thong bdo m dén b. Thong bao thé hién a muodn yéu cau b
thuc hién mot cong viéc nao dé. Thao tac m() ma b cai dat

chinh 1a dé thuc hién yéu cau doé

a Thong bao b
m
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Su che dau céc thanh phan cda 16p

Khai niém vé su che dau: la khd nang han ché su
truy nhap truc ti€p vao thanh phan nao doé cla
chuong trinh, ma thuong la phan di liéu.

Trong lap trinh c6 cau trdc thi thuong la su che dau
cac thanh phan dir liéu cuc b0 trong cac ham. Tuy
nhién kha nang che dau cta LTCT kha han ché, do
dac di€ém la khong c6 su gan két chat ché gitra dr
liéu va cac thao tac xr ly. Nho dac thu két hop dir
liéu va cac thao tac x{ ly vao trong doi tugng, da
cho phép lap trinh HDT tang cuong kha nang nay.

Ky thuat lap trinh 16/49



Su che dau céc thanh phan cda 16p

Tai sao can che dau mot thanh phan?

3 Viéc che dau mot thanh phan khoi cac truy nhap
khong can thiét sé tang cudng kha nang ki€m
soat thanh phan do. Biéu nay gilp giam thi€u
nh{ng 10i tiém tang, ting mUc an toan cla
chuong trinh, giam thdi gian va chi phi bao tri va
nang cap hé thong sau nay.
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Su che dau céc thanh phan cda 16p

Cac muc db che dau trong C++

0 private: |a mUc cao nhat Thanh phan ¢ muc nay
hoan toan khéng thé truy nhap dudgc tir bén
ngoai I0p

0 public: [a mUc thap nhat. Thanh phan & muic nay
c6 thé dugc truy nhap tU bén ngoai 18p.

0 protected (sé hoc sau): la muc trung binh gitra
hai muc trén. Thanh phan & mic nay cua mot [6p
A sé khong thé truy nhap dugc tu cac doi tuong
khong thudc I6p A, ngoai tru tU nhitng doi tuong
la thubc cac I6p con cua A
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Vi du

ﬁoid main() { \

class Circle { _
private: Circle c;
static const float P1=3.1415; c.setRadlus(15.5);_ 4 OK
float 1 c.r = 10; //Error with private member
’ cout<<“Ban binh r="<<c.getRadius();

public: & /

void setRadius(float re){

r=re;

}

float getRadius(){
return r;

}

float area(){
return Pl*r*r;

}
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So sanh giua class va struct

Trong C++, struct cling dugc mé rong dé cho
phép bo sung cac ham thanh vién dé thuc hién
cac xu ly trén cac trudng dir liéu.

Ngoai ra, kha nang ké thira cla class ciing dugc
dua vao trong struct, lam cho chirc nang cua
struct cling khéng kém gi cua class.

Tuy nhién, d€ duy tri tinh tuong thich véi C, cac
thanh phan trong struct cé mic do che dau mac
dinh la public.
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Chuong trinh minh hoa

Program 2.3: vé chlic nang tuong tu nhu

Program 2.2, nhung st dung struct thay cho

class.

Ktruct Circle {

float r;

~

static const float P1=3.14;

float area(){
return PI*rr;

}

\}\;

/

Ky thuat lap trinh
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Program 2.3 (tiep va hét)

ﬁ main(){ \

Circle c;
c.r=20; //Truy nhap truc ti€p vao truong di liéu

cout<<“Area of the circle with r="<<c.r<<“Is”
<<c.area()<<end];

system("PAUSE");
return EXIT_SUCCESS;

\ /
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Su ké thura

Khai niém: ké thua la mot
cach tai s dung mdi trong
C++ va cac ngbn ngQ lap
trinh HDT khac. Khi mot [6p B
ké thira I1Gp A, tuc la B sé tai
sU dung toan bd cac thanh
phan trong |6p A, bao gobm cd
phan di liéu va cac phuong
thirc

Ky thuat lap trinh

Lép A

Lép B

LS&p cha/
|Gp co sO

LSp con/
|Gp dan
xuat
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Ké thura

Phan loai ké thua
3 Theo s6 lugng 16p co sb

K& thtra don: mot I6p dan xuat ké thira chi mot 1Gp co
sO

Ké thtra boi: mot I6p dan xuat ké thira tir 2 16p co s6 trd
lén
3 Theo muc do6 che dau
private
protected
public: ki€u ké thlra thong dung nhat
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Su da hinh

Khai ni€m: da hinh xuat hién cung vaéi sy ke
thira, khi trong I6p co sG va IOp dan xuat cla
né c6 cac ham thanh vién cé khudn mau
glong nhau. Gia st ta c6 mot doi tugng Ob/
ma chua biét ro no thudc 1Gp nao, va mudn
Show noi dung clia Obj. Néu Obj thubc 16p
Person thi ni dung cua mot Person sé dugc
in ra. Con néu Obj thudc 16p Student thi noi
dung cua mét Student sé duoc in ra. Viéc
Obj thudc |6p nao chi co thé xac dinh vao lic
chay chuong trinh (run time), chr khéng xac
dinh duoc vao ltc viét va dich chuong trinh
(compile time). Khd nang ma moét doi tuong
c6 thé€ lién két véi cac ham khac nhau cla
cac I18p khac nhau goi la su da hinh.

Ky thuat lap trinh

Person

Name
Age

Show()

N\

Student

Name
Age
Roll_ID
School

Show()
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Su da hinh

Su kho khan cua da hinh: chinh la viéc xac
dinh ham Show() cua IGp nao phai dugc xac
dinh vao ltc chay, ch( khoéng phai ltc dich.
Gidi phap trong C++:

3 Ham ao (virtual function)

3 Co ché lien két muon (late binding)
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3. Mot s0 mo rong cua C++

Kha nang nhap/xuat mai

Tham chiéu (reference)

Tham s6 ngam dinh trong ham

Céac toan t& mdi quan ly bdé nhd ddng new va
delete

Tién ich khai bAo moi noi va chu thich cuoi
dong

Pinh nghta chong ham (overloading
functions)
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Kha ning nhap/xuat méi

Nhap d{ liéu:
0 sir dung doi tuong cin cla I§p istream va phép
toan >>

Xuat dir liéu:
0 SUr dung doi tuong cout cla I&p ostream va phép
toan <<

Luu y: cac doi tugng va thao tac nhap xuat nay déu
nam trong thu vién <iostream> (hodc <iostream.h>)
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Tham chiéu

Khai niém: tham chiéu la mot tén goi mai
cla mot vung nhé duoc cap phat cho mot
doi tuong.

a N
int n=10;
int &m = n: //m 1a bién tham chiéu dén n

m =20; //tuong duong n=20
- /
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Tham chiéu

Vai tro: thuon
a to t uo g void exchange(int &a, int &b){

dUGC SCI’ dung in_tc.:a;
trong tham so e

cla ham dé thuc |’
hién truyén tham | ™05 o

b|é'n (trong C Chi cout<<"Before swap x="<<x<<"y="<<y<<end|;
7 n h ’ ’

ChO phep truyen géfjtfﬂ%\efgrygwap X="<<x<<" y="<<y<<endl;

tham tr1). (Xem system("PAUSE")

return EXIT_SUCCESS;

Program 2.4) & /
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Két qua chay Program 2.4

et (;\Documents and Settings\Net\WMy Docum... IHH

Before swap x=10,y=20
After swap x=20,y=18

Press any key to continue . . .




Ham v3i tham sO nhan gia tri mac dinh

La ma rOng trong C++ cho phép khi goi moét
ham con, ta c6 thé bd qua mot sO tham so
cUa no, khi do cac tham sb6 nay sé nhan cac
gia tri mac dinh ma da dugc quy dinh trudc
do khi khai bao ham con nay.
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Chuong trinh minh hoa (program
2.6)

//Khai bao ham vdi gia tri ngam dinh \ //Binh nghta ham véi gia tri ngam dinh

void HamND(int a = 10, int b = 20); void HamND(int a, int b)
{
int main() cout<<"Gia tri tham so a="<<a<<end|;
{ cout<<"Gia tri tham so b="<<b<<endl;
cout<<"Goi ham khong co tham so:"<<end]; cout<<end!:
HamND(); //Goi ham véi gia tri ngam dinh }
cout<<"Goi ham co 1 tham so:"<<endlI; k /
HamND(30);
cout<<"Goi ham co 2 tham so:"<<endl;
HamND(30,40);
system("PAUSE");
return EXIT_SUCCESS;

A /
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Keét qua chay chuong trinh

=] E

ham kkhong co tham so:
t»i tham so a=184
tr»i tham so b=2Z#8

ham co 1 tham so-
tr»i1 tham s=o a=3H4A
ty»i1 tham so bh=2ZHA

ham co 2 tham so-:
ty»i1 tham so a=3#4A
ty»i tham s=o bhb=4A

Pr»ess any key to continue .o
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Pinh nghia chong ham

La kha nang cho phép dinh nghia lai mot
ham nhiéu lan véi cung mot tén ham, nhung
véi cac tham sO khac nhau (cé thé khac nhau
vé sO luong tham sO va/hoac ki€u dir liéu
cUa tham s0)
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Chuong trinh vi du (program 2.7)

éinh nghfa chong ham swap

void swap(int &a, int &b){
Int c=a;
a=b;
b=c;
}
void swap(float &a, float &b){

float c=a;
\_

a=b;:
b=c:

/

\ mnain()

{
int =10, j=20;
float x=100.55, y=150.66;

system("PAUSE");
return EXIT_SUCCESS;

swap(i,j); //Goi ham swap(int, int)
cout<<"i="<<i<<", j="<<j<<endl;
swap(x,y); //Goi ham swap(float, float)
cout<<"x="<<x<<", y="<<y<<endl;

N

/

Ky thuat lap trinh
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Két qua chay chuong trinh

e+ (:\Documents and Settings\NetMy... IHE

1=20, =18
x=158.66, y=1B8.55

Press any key to continue . . .




4. Cau trdc cia mot chuong trinh C++

= Phan chinh clla mot chuong trinh C++ (theo ki€u HDT ndi
chung) bao gobm 2 phan:
3 Tap céac doi tuong
3 Tap céac thong bao ti ham main() dén cac doi tugng va duoc
truyén giCra cac doi tugng

-

/

e . S—
m3 m4

Ky thuat 1ap trinh 38/49



Chuong trinh minh hoa

Program 2.5: viét chuong trinh gidi phuong

trinh bac 2 theo phuong phap HPT

2 Pau vao: 3 hé sb cua 1 phuong trinh bac 2

2 Pau ra: PT c6 may nghiém va gia tri tung nghiém
neu co

Phan tich: coi moi PT bac 2 1a mot doi tuong
cla moét I6p PT bac 2. Khi dé cau trdc cla
mot chuong trinh sé nhu sau:
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‘ Cau tric Program 2.5

main()

Nhap cé
&S0

a,b,c

nghiém (khi
delta= 0)

a,b,c

Tinh

| cota 2

Ky thuat 1ap trinh
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‘ Program 2.5 (phan dau)

/

#include <cstdlib>
#include <iostream>
#include <math.h>

L

~

using namespace std;

/

Ky thuat lap trinh
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Program 2.5 (phan 16p PTB2)

class PTB2 {
float a, b, c; //MUc d6 che dau mac dinh la private
public:
void NhapHS (float xa, float xb, float xc) {
a = xa; b =xb; c = xc;
}
float TinhDelta() { return (b*b - 4*a*c); }
int TinhNghiem(float & x1, float & x2); /Ham trd vé s6 nghiém

J
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Program 2.5 (tiép)

//BIn ham tra vé s6 nghiém
int PTB2::TinhNghiem(float & x1, float & x2) {
float delta = TinhDelta();
If (delta < 0) return O;
else if (delta == 0) {
x1 = -b/(2*a);
return 1;
} else {
x1 = (-b-sqrt(delta))/(2*a);
x2 = (-b+sqrt(delta))/(2*a);
return 2;

}
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Program 2.5 (phan ham main)

int main()

{
PTB2 pt[3];
pt[0].NhapHS(3,4,1);
pt[1].NhapHS(4,4,1);
pt[2].NhapHS(5,4,1);

float x1,x2;
Int n;
/lti€p trang sau
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Program 2.5 (ham main, phan cudi)

int main()

{

for (int i=0;i<3;i++){
n = pt[i]. TinhNghiem(x1,x2);
If (n==0) cout<<"PT Vo nghiem"<<endl;
else if (n==1){
cout<<"PT co 1 nghiem kep x="<<x1<<end];

}else cout<<"PT co 2 nghiem x1="<<x1<<",
X2="<<x2<<endl;

}
return system("PAUSE"), EXIT_SUCCESS;
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Két qua chay Program 2.5

PT co 2 nghiem x1=-1, x2=-8.333333

PT co 1 nghiem kep x=-8.5
PT Uo nghiem

Press any key to continue . . .
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Cau hoi tém tat

Céac dac diém mdi cla C++ la gi?

Céac khai niém co ban cua lap trinh HDT la
gi?

Cau tric cla mot chuong trinh C++ nhu thé
nao?
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Bai tap

Bai 1. Viét chuong trinh tinh dién tré tuong duaong clua 2 dlen trg
mac song song theo phu‘dng phap huéng doi tugng. Gia tri cUa
cac dién trd duoc nhap tu ban phim. (Gai y: coi moi dién trd nhu
mot doi tugng)

Bai 2: M& rong bai 1 cho viéc tinh dién trd cha N dién tré mac
song song. Hon nita, khi nhap d{ liéu cho cac dién tré can kiém
tra tinh hop 1é cua di liéu nhap vao.

Bai 3: Viét chuong trinh trong do co hal ham swap chong nhau,
mot ham cho phep hoan d6i gia tri clia hai ki tu, con ham kia cho
phep hoan doi gia tri clia hai chudi ki tu. Chucmg trinh sé thuc
hién viéc hoan doi 1 cap ki tu va 1 cap chuoi co gia tri nhap tu
ban phim.
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Xin cam on!
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