Ter C dén C++

Lap trinh hwéng doi twong

" I
Tai liéu doc

n Eckel, Bruce. Thinking in C++, 2nd Ed. Volume 1.
Chapter 3: The C in C++
Chapter 8: Constants
n Up to p. 352: Classes
Chapter 10: Name Control
n Up to p. 423: Static members in C++
Chapter 13: Dynamic Object Creation
n Up to p. 566: Overloading new & delete
Chapter 11: References and the Copy-Constructor
n Up to p. 452: References in Functions
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" S
Khac biét doi vai C

n Cac khac biét dbi véi C (ngoai cac dac diém
hwéng doi twong)
Chu thich
Cac kiéu dir lieu
Kiém tra kiéu, dbi kiéu
Canh bao cua trinh bién dich
Pham vi va khai bao
Khéng gian tén
Hang
Quan Iy bd nhé
Tham chiéu
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- B
Chu thich

n Bén canh chd thich kiéu C (nhieu dong),
C++ cho phép kieu chu thich dong don

C C++

/* This is a variable */ // This is a variable
int x; int x;

/* This 1is the variable // This 1s the variable
* being given a value */ // being given a value
x = 5; x = 5;
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Chu thich

n C++ cho phép kiéu chu thich /* */ bao
ngoai cac chu thich dong don.

C C++
/% Ve
/* This is a variable */ // This 1is a variable
int x; int x;
/* This 1s the variable // This 1s the variable
* being given a value */ // being given a value
x = 5; x = 5;
*
b */

Chu thich co 16i
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" A
Kieu dir liéu
n Kiéu gié tri Boolean: bool

Hai gia tri: true hoac false
Céc toan tr logic (!, &&, ...) lay/tao mot gia tri bool

Cac phép toan quan hé (==, <, ...) tao mdét gia tri
bool

Céc lénh diéu kiéu (if, while, ...) doi hdi mot gia tri
bool

n Dé twong thich nguwoc vai C, C++ ngam chuyén
tr int sang bool khi can
Giatri0 — false
Gia tri khac 0 — true
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" JE
Kiém tra kiéu dir liéu
n C++ kiém soat kiéu di¥ liéu chat ché hon C
n C++ doi hoi ham phai dwoc khai bao trwéc khi st dung

(moi 1& goi ham dwoc kiém tra khi bién dich)

n C++ khbng cho phép gan gia tri nguyén cho cac bién
kieu enum
enum Temperature {hot, cold};
enum Temperature t = 1; // Error in C++

n C++ khdng cho phép cac con trd khdng kiéu (void*) str
dung trwc tieép tai bén phai Iénh gan hoac mét Iénh khoii

tao
void * vp;
int * ip = vp; // Error: Invalid conversion
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" B
Pébi va ép kiéu di liéu

n C++ cho phép nguoi dung dbi kiéu dir liéu mot cach kha
réng rai
n Trinh bién dich tw ddng thwc hién nhiéu chuyén déi dé
thay:
Gan mét gia tri thudc kiéu sb hoc nay cho mét bién thudc kiéu
khac
Cac kiéu sb hoc khac nhau cung cé trong cac biéu thirc
Truyén dbi sé cho cac ham
n Néu hiéu ré khi ndo cac chuyén dbi nay xay ra va trinh
bién dich dang lam gi,ta cé thé giai thich dwoc cac két
qua khéng mong doi
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" A
Poi va ép kiéu di lidu

n Tw ddng chuyén dbi tir cac dbi twong nhé thanh cac dbi
twong I&n thi khédng cé van dé gi, chiéu nguoc lai co thé
co van dé

short — long (~16 bits — ~32 bits) khéng ¢c6 van dé

long — short (~32 bits — ~16 bits) c6 thé mét di¥ liéu
Khi chuyén tir cac kiéu chdm ddng sang cac kiéu nguyén co thé
lam giam d6 chinh xac cua di liéu

n Trinh bién dich sé& sinh canh bao (warning) dbi v&i cac
chuyén dbi tw ddong co thé gay méat di liéu.
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" JE
Pé&i va ép kiéu di lidu

n C++ cho phép ngudi dung ép kiéu mét cach twérng minh bang nhiéu

cach
Epk@uldéJC: myInt = (int) myFloat;
Epk@uldéuhén1C++: myInt = int(myFloat) ;

n D& han ché ép kiéu qua mrc va loai trir cac 16i do ép kiéu, C++
cung cap mét cach mai siv dung 4 loai ép kiéu twdng minh
static_cast
const_cast
reinterpret cast
dynamic_cast
n Cu phap myInt = static_cast<int>(myFloat)
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Pham vi va cac Khai bao

n Trong C, cac bién phai dwoc dinh nghia tai dau file hoac
tai bat dau cia mét khoi {...}
n C++ cho phép khai bao sau va pham vi clia cac bién
duwoc gidi han chinh xac hon
Cg’c khai bao co thé dat tai cac cau Iénh |ap for va cac cau lénh
diéu kién
Pham vi gi&i han bén trong vong lap hodc khbi diéu kién
n C++ con bb sung hai pham vi méi:
Pham vi khéng gian tén - Namespace scope
Pham vi l&p - Class scope
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Namespace - Khong gian tén

n Khong gian tén duoc b sung vao C++ dé biéu dién cau
trdc logic va cung cap kha nang quan ly pham vi tot hon

n Khdng gian tén cung c4p mét co ché twérng minh dé tao
cac vung khai bao

n Cac tén khai bao trong mét khéng gian tén

khoéng xung dot voi cac tén duoc namespace Frog {
khai bao trong cac khong gian tén khac CITEIBIS TISSCarE

) A x X . double jump () {..}
Tranh xung dét tén bién, tén ham }
Nghiém nhién c6 thé duwoc

. a X .. . K
lién két ra ngoai (external linkage) namespace Kangaroo {

int weight;
void jump () {..}
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Namespace

n Vi du
weight trong namespace

namespace Frog { F va iqht tron
double weight; | rog weig 9 A
. namespace Kangaroo d6c
double jump () {..} R A . ] ~
} Iap va khéng bij xung dét

namespace Kangar {
int weight;
void jump () {..}

}

int main () Khi st dung dinh danh,

{ d kY ~ By
; ung tén namespace va
Frog: :welgl’llt = 5; // toan i pham vi
Kangaroo: :jump () ; -

}
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" I
Namespace

n C++ cung cap hai co ché dé don gian hoa
viéc str dung cac namespaces: cac khai
bao using va cac dinh huwdng using.

n khai bao using (using-declaration) cho
phép truy nhap mét dinh danh cu thé trong
vung khai bao tam thoi

using <namespace>: :<name>;
Tir day, ta cd thé st dung tén ma khong can
moi lan déu phai chi rd namespace chira né.
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Namespace

n Vi du str dung khai bao using

namespace Frog {

double weight; Khai bao using cho dinh
double jump () {..} danh weight trong
} namespace Frog.

int main () k//////,///////
{

using Frog::weight;
int weight; // Error eady declared locally)
weight = 5; // Sets Frog::weitght to 5

}

T day, weight duoc
hiéu la Frog: :weight
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" I
Namespace

n Khai bao using danh cho 1 tén, dinh huédng
using cho phép truy nhap moi dinh danh trong
namespace
using namespace <namespace>;

n Dinh hwédng using thwdng dwoc dat tai mire
toan cuc.

#include <iostream>
using namespace std;
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" JE
Quan Iy bd nhé

n Cap phat bd nhé déng trong C trong rbi rdm va dé 16i
myObj* obj = (myObj*)malloc (sizeof (myObj)) ;

n Cac nha thiét ké C++ thay rang:
M6t ngén nglr str dung class sé hay phai str dung bé nhé dong.
Khéng cé Iy do gi dé tach cap phé’g bé nhé& ddng ra khai viéc
khd&i tao doi twong (hay tach thu hoi b nhé dong ra khoi viec
hay doi twong)

n malloc va free da dugc thay bang new va delete
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"
Quan ly bé nho

n Loi thé cla new so v&i malloc:
Khéng can chi ra lwong bd nhé can cap phat
Khéng can dbi kiéu
Khéng can dung 1&nh if d& kiém tra xem bd nhé da hét chua
Néu bd nh¢ dang dwoc cap cho mét doi twgng, ham khdi tao
(constructor) cla doi twgng sé dwoc goi tw dong (twong tuw,
delete sé tw ddng goi ham huy (destructor) ctia doi twong)

n Vidu:

myObj* obj = new myObj; //mét dbéi tuong
delete obj;
myObj* obj = new myObj[1l0]; // mang dbéi tuong

delete[] obj;
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Tham chiéu — Reference

n Tham chiéu t&i mét dbi twong 1& mot biét danh toi doi
twong do

n C6 thé coi moi thao tac trén tham chiéu déu duoc thuc
hién trén chinh déi twong ngudn.

int x = 5;

int& y = x;

cout << “"x = VW <K< x << Ny =V"N<ky<<“A\n”; // x=5y=25

X =x + 1;

cout << "X = W <K< x << Ny =Y"N<Ky<<“ “\n”; // x=6y=6

y=y +1;

cout << “"x = W <K<K x << Ny =Y"N<K<y<<“MA\n” //x=Ty-=171

int *p = &y;

*p = 9;

cout << "X = W <K<K x << Ny =Y"N<K<y<<“ Y\n’; // x=9y=09
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Tham chiéu — Reference

n Tham chiéu c6 thé dwoc dung ddc 1ap nhung thwdng hay dwoc
dung lam tham sé cho ham
n C truyén moi dbi s cho ham bang gia tri (truyén trj - call by value)
Khi gén, taco thé truyén mot con trd t¢i déi twong (chinh né ciing dwoc
truyén bang gia tri)
void myFunction (myObij* obj) {..}
n C++ cho phép cac dbi sé ham dworc truyén bang tham chiéu (call by
reference)
void myFunction (myObjé& obj) {..}
tham chiéu t&i myob3j”

~_

myOb3j& cé nghia

dbi voi cac dbi sb 1a cac déi twong 16, truyén bang tham chiéu dé& tén
kém hon truyén bang gia tri (do chi truyén dia chi bd nhé)
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Tham chiéu — Reference

n Vi du: tham chiéu lam dbi sé cho ham

int f(int &i) { ++i; return 1i; }

int main() {
int 3 = 7; cout << f(j) << endl; cout << J <<
endl;

}
n Bién ila mot bién dia phwong ctia ham £. i thudc kiéu tham chiéu
int va dwoc tao khi £ dwoc goi.
n Trong I&igoi £(3), i dwoc tao twong tw nhw trong Iénh
int &i = j;
n Do dotrong ham £, i s&la mét tén khac cla bién j va sé luén nhu
vay trong suot thoi gian ton tai cla i
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Tham chiéu — Reference

n Tham chiéu phéi dwoc khéi tao
int& x; // Error
n Gia tri clia tham chiéu khéng dwoc thay dbi sau khi da khéi tao
khéng thé “chiéu” lai mét tham chiéu téi déi twong khac
chd y phan biét gitra khi tao tham chiéu va gan tri cho tham chiéu
n Truy nhap t&i tham chiéu chinh Ia truy nhap t&i dbi twong nguén
ap dung cho ca toan t&r & va phép gan
n cout << “The address of x is: “ << &x << “.\n”;
n cout << “The address of y is: “ << &y << “.\n”;
n Output:
n The address of x is 0x0056dc13.
n The address of y is 0x0056dc13.
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Tham chiéu — Reference

n Vay tai sao dung tham chiéu thay cho con tré?
n Tham chiéu sach hon, khdng dé gay 16i nhw con trd, ddc biét khi
dung trong ham
tham chiéu dam bao khéng chiéu téi null

n S& dung tham chiéu trong nguyén mau ham gitp cho viéc goi ham

dé hiéu hon
khéng can dung toan ti dia chi

void funcl (int *pi) { (*pi)++; }
void func2 (int &ri) { ri++; }

int main () {
int 1 = 1;

funcl (&i); // call using address of i
func2(i); // call using i
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« I
Const

n Trong C, hang dwoc dinh nghia bang dinh hwéng tién
X ly #define
#define PI 3.14
Bién dich cham hon (trinh tién x ly tim va thay thé)
Trinh debug khéng biét dén cac tén hang
S& dung #define khong gan dwoc kiéu di¥ liéu véi gia tri hang
(v.d. 15’ l1a int hay float?)
n Const cia ANSI-C it dung hon va c6 nghia hoi khac:
ANSI-C const khéng duoc trinh bién dich chdp nhan la hdng
n Khéng dung dé khai bao mang duoc
n In C++, const values can be used when declaring arrays:
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" JE
Const

Hang clia ANSI-C va C++ cé cac quy tac pham vi khac

nhau

Céc gia tri #define c6 pham vi file (do trinh tién x ly
chi thuc hién tim va thay thé tai file d6)

const cia ANSI-C duoc coi 1a cac bién cé gia tri khdng
ddi va c6 pham vi chwong trinh

Do d6 ta khéng thé cé cac bién trung tén tai hai file khac nhau

Trong C++, cac dinh danh const tuan theo cac quy tac
pham vi nhw cac bién khac

Do d6, ching c6 thé c6 pham vi toan cuc, pham vi khéng gian
tén, hoac pham vi khoi
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const va con tro

(A)I\)I—‘:

3 S

Ba loai:

const int * pi; // con trd téi hing

int * const ri = &i; // h3ng con trd

const int * const ri = &i; //h3ng con trd tdéi hing

Céc khai niém can ghi nho:
Néu mét dbi twong la hang
Khong thé stra dbi twong do
Chi ¢6 con tré t&i hang méi dwoc dung dé tré téi hang, con trd
thwdng khdng dung dugc
Néu PI dwoc khai bdo 14 con trd t&i hang:
C6 thé thay d6i PI, nhwng *PI khong thé bi thay dbi.
PI c6 thé tré dén hang hoac bién thuong
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" A
const va con tro

n Khi st dung mét con tré, cé hai dbi twong cd lién quan: chinh con
trd do va déi twong noé trd téi
n  Cu phap cho con tré t&i hdng va hang con tré rat d& nham Ian
n  Quy tic: trong 1&nh khai béo, tir khoa const bén trai dau * co
nghia dbi twong dwoc tré téi la hang, tr khoa const bén phai dau
* ¢4 nghia con trd la hang
n Céch dé hon: doc cac khai bao tir phai sang trai
char ¢ = 'Y'; //[clachar
char *const cpc = &c; //cpc la hang con tré t&i char
const char *pcc; // pecla con trd téi hdng char

const char *const cpcc = &c; [/ cpecla hdng con tré toi
hang char
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hang tham chiéu lam tham s6 ham

C6 hai ly do dé truyén tham bién, nhwng néu ham dwoc
truyén khoéng can stra déi twong dwoc truyén thi ta
nén khai bao tham bién 1a const. Cé hai ich loi:

1. Néu trong ham, ta 1& stra d6i tham sé thi trinh bién
dich sé& bat 16i.

ngdn chan dwoc mot sé 16i lap trinh vién c6 thé pham

2. Ta co thé truyén cac dbi sb 1a hang hoac khéng phai

hang cho ham cé hang tham bién
Nguoc lai, p’éi v&i cac ham c6 tham bién khéng phai Ia hang,
ta khdong thé truyén hang lam doi so.
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hang tham chiéu lam tham so
hém o N
n V|’ du L3i: Lo la hang

nén khéng
dwoc swra dbi

void non constRef (LargeObj &Lo) { Lo.height +=lO;/4 // Fine

void constRef (const LargeObj &Lo) { Lo.height +=10; }

// Error

void non constRef (LargeObj &Lo) { cout Lo.height; }

void constRef (const LargeObj &Lo) { cout Lo.height; }

int main {
LargeObj dinosaur; const LargeObj rocket;

non_constRef(dinosaur);
constRef (dinosaur) ;

non constRef (gocket) ; // Error
constRef (rOCk‘:\ L3i: rocket 14 hing,
} nén khong thé 1am

déi sé khong phai hang
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I
const: Ham thanh vién

DPbi v&i ham thanh vién khéng stra di liéu clta dbi twong
chd, ta nén khai bao ham d6 14 hang ham
Boi voi cac doi twong duoc khai bao la hang, C++ chi cho phép
goi cac ham thanh vién la hang ma khéng cho phép goi cac
ham thanh vién khéng phai la hang cua doi twong doé.

class Date
{
int year, month, day;
public:
int getDay () const { return day; }
int getMonth () const { return month; }
void addYear (int y) // Non-const function

}i
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Const - Tom tat

Nén khai bao hang dbi vai:
n Cac dbi twong ma ta khong dinh stra dbi
const double PI = 3.14;
const Date openDate(18,8,2003);
n Céac tham sb clia ham ma ta khéng dinh cho ham d6 stra ddi

void printHeight (const LargeObj &LO)
{ cout << LO.height; }

n Cac ham thanh vién khéng thay dbi dbi twong cha
int Date::getDay() const { return day; }

Lwu y: cac yéu cau trén ap dung cho tat ca cac bai tap, bai thi cia mén hoc.
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