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= Trong C++, cac kiéu dir liéu noi tai (built-in data types):
int, long, float, double, char... ciing v6i cac phép toan +,-
*,/... cung cap mot cai dat cu thé cta khai niém trong thé
gigi thuc. Cac phép todn nhu trén cho phép ngudi st dung
tuong tac vGi chuong trinh theo mot giao dién tu nhién tién
|gi.

= Nguoi sif dung c6 thé c6 nhu cau tao cac kiéu di liéu mai
ma ngodn ngl khong cung cap nhu ma tran, da thdc, s6
phtc, vector...

= LGp trong C++ cung cap mot phuong tién dé qui dinh va
biéu dién céc loai doi tugng nhu trén. Dong thoi tao kha
nang dinh nghia phép toan cho kiéu di liéu maéi, nho dé
ngudi st dung c6 thé thao tac trén kiéu di liéu mdéi dinh
nghia theo mot giao dién than thién tuong tu nhu kiéu c6

wan. LR 1
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= MOt phép toan la mot ky hiéu ma n6 thao tac trén da
lieu, d{ lieéu dugc thao tac dugc goi la toan hang, ban
than ky hiéu dugc goi la phép toan.
= Phép toan c6 hai toan hang dugc goi la phép toan hai
ngdi (nhi phan), chi c6 mot toan hang dugc goi la phép
toan mot ngoi (don phan).
= Sau khi dinh nghia phép todn cho mot kiéu dir liéu mdi,
ta c6 thé st dung n6 mot cach than thién. Vi du:
SoPhuc z(1,3), z1(2,3.4), z2(5.1,4);
z =zl + z2;
z = z1 + z2*z1 + SoPhuc(3,1);
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3.2 Ham phép toan

= Ban chat clia phép toan la anh xa, vi vay dinh nghia
phép toan la dinh nghia ham. Tat c& cac phép todn c6
trong C++ déu c6 thé dugc dinh nghia.

+ - * /
= < > +=
| = << >> <<=

1l ++ —— —>*

= Ta dinh nghia phép toan bang ham c6 tén dic

(o) A

—_— * =

>>= ==

[1 0

&

|
/— %= A=
1= <= >=

new delete

biét bat

dau bang tir khoa operator theo sau bdi ky hiéu phép

toan can dinh nghia.
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Vi du minh hoa - Lép PhanSo

typedef int bool;
typedef int Item,;

const bool false

long USCLN (long x,
{
long r;
X = abs(x); y
if (x == | |
while ((r = x

{

X

y

Y/
r,

}

return y;

= 0, true = 1;
long vy)
= abs(y);
y == 0) return 1;

y)

1= 0)
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Vi du minh hoa - Lép PhanSo

class PhanSo

{
long tu, mau;
void UocLuoc() ;

public:
PhanSo(long t, long m) {Set(t,m);}
void Set (long t, long m);
long LayTu() const {return tu;}
long LayMau() const {return mau;}
PhanSo Cong (PhanSo b) const;
PhanSo operator + (PhanSo b) const;

PhanSo operator - () const {return PhanSo(-tu,
mau) ; }

bool operator == (PhanSo b) const;

bool operator != (PhanSo b) const;

void Xuat () const;

};
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Vi du minh hoa - Lép PhanSo

void PhanSo: :UocLuoc ()
{
long usc = USCLN(tu, mau);
tu /= usc; mau /= usc;
if (mau < 0)
mau = —-mau, tu = -tu;

if (tu == 0) mau = 1;
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Vi du minh hoa - Lép PhanSo

void PhanSo::Set (long t, long m)
{

if (m)

{
tu = t;
mau = m;

UocLuoc() ;

}

void PhanSo: :Xuat () const

{

cout << tu;
if (tu '= 0 && mau != 1)
cout << "/" << mau;
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Vi du minh hoa - Lép PhanSo

PhanSo PhanSo: :Cong(PhanSo b) const
{

return PhanSo(tu*b.mau + mau*b.tu, mau*b.mau);

}
PhanSo PhanSo: :operator + (PhanSo b) const

{

return PhanSo(tu*b.mau + mau*b.tu, mau*b.mau);

}

bool PhanSo: :operator == (PhanSo b) const

{

return tu*b.mau == mau*b.tu;
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Mot s6 rang budc cua phép toan
= Khi dinh nghia phép toan thi khong dugc thay doi cac
ddc tinh mac nhién ctia phép toan nhu do uu tién, s6
ngdi; khong dugc sang ché phép todn méi nhu mod,

%k
,...

Hau hét cac phép toan khong rang budc y nghia, chi mot
sO trudng hgp céd biét nhu phép toan gan (operator =),
1y phan t& qua chi s6 (operator []1), phép goi ham
(operator ()), va phép lay thanh phan (operator -
>*) doi hdi phéi dugc dinh nghia [a ham thanh phan dé
todn hang thi nhat c6 thé 1a mot doi tugng tréi
(lvalue) .

Céc phép toan c6 sdn c6 co ché két hgp dugce suy dién tur
cac phép toan thanh phan, vi du:

a+=Db; // a= (a+(b));

a*=b; // a= (a*(b)); AU O
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M6t s6 rang budc ctia phép toan

= Diéu trén khong diang doi phép toan dinh nghia cho cac
kiéu dir lieu do ngudi st dung dinh nghia. Nghia | ta
phadi chu dong dinh nghia phép toan +=, -=, *=,
>>=, .. du da dinh nghia phép gan va cac phép toan

+, =, %, >>, ..

Rang budc trén cho phép ngudi st dung chud dong dinh
nghia phép toan nao trugc (+= truéc hay + trugc).
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Ham thanh phan va toan cuc

= Trong vi du trén, ta dinh nghia ham thanh phan c6 tén
dic biét bat dau bang ti khoa operator theo sau béi tén
phép toan can dinh nghia. Sau khi dinh nghia phép
todn, ta c6 thé dung theo giao dién ty nhién:
void main ()

{

PhanSo a (2, 3),

b(3,4), <(0,1),d(0,1);

c = a.Cong(b);

d = a + b; // d
cout << "e = "; c
cout << "d ="; d
cout << "¢ == =
cout << "¢ !=d =
(—a) .Xuat () ;

= a.operator + (b);
.Xuat (); cout << "\n";
.Xuat (); cout << "\n";
" << (¢ == d) << "\n";

" o<< (C != d) << n\nn;

// (a.operator —()) .Xuat();
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Ham thanh phan va ham toan cuc

= Trong hau hét cac truong hgp, ta c6 thé dinh nghia phép
todn bang thanh phan hodc diung ham toan cuc.

= Khi dinh nghia phép toan bang ham thanh phan, s6 tham ¢
it hon s6 ngdi mot vi da c6 mot tham s6 ngam dinh 1 doi
tuigng goi phép todn (todn hang thi nhat). Phép toan 2 ngbd
can 1 tham s6 va phép toan 1 ngoi khong c6 tham so:

a - b;// a.operator -(b);

-a; // a.operator -();

= Khi dinh nghia phép toan bang ham toan cuc, s6 tham s6
bang s6 ngodi, Phép toan 2 ngdi can 2 tham s va phép toé
mot ngdi can mot tham so:
a - b;// operator -(a,b);

-a; // operator -(a);
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Ham thanh phan va ham toan cuc
class PhanSo

{

long tu, mau;
void UocLuoc() ;
public:
PhanSo(long t, long m) {Set(t,m);}
void Set (long t, long m);
long LayTu() const {return tu;}
long LayMau() const {return mau;}
PhanSo operator + (PhanSo b) const;
friend PhanSo operator - (PhanSo a, PhanSo b);

PhanSo operator - () const {return PhanSo(-tu,

mau) ; }
bool operator == (PhanSo b) const;
bool operator != (PhanSo b) const;

void Xuat () const; _
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Ham thanh phan va ham toan cuc

PhanSo PhanSo: :operator + (PhanSo b) const
{

return PhanSo(tu*b.mau + mau*b.tu, mau*b.mau);

}
PhanSo operator - (PhanSo a, PhanSo b)

{

return PhanSo(a.tu*b.mau - a.mau*b.tu,
a.mau*b.mau) ;
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Ham thanh phan va ham toan cuc

void main ()

{
PhanSo a (2, 3),

cout << "¢ = ";

cout << "d = ";

b(3,4), c(0,1),d(0,1);
c = a + b; // d = a.operator + (b);
d=a-b; // d= operator - (a,b);

c.Xuat () ;
d.Xuat () ;

cout << "\n";

cout << "\n";
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Ham thanh phan va toan cuc
Khi c6 thé dinh nghia bang hai cach, dang ham thanh
phan sé gon hon. Tuy nhién chon ham thanh phan hay
ham toan cuc hoan toan tuy theo sé thich ctia ngugi su
dung.
Dung ham toan cuc thuan tién hon khi ta c6 nhu cau
chuyén kiéu & todn hang thi nhat (Xem 3.3).
Cac phép toan =, [1, (), ->* nhuda noéitrén bat
budc phdi dugc dinh nghia [a ham thanh phan vi toan
hang thG nhat phdi la 1value.
Khi dinh nghia phép todn c6 todan hang thi nhat thudc
l6p dang xét thi c6 thé diing ham thanh phan hoac ham
toan cuc.
Tuy nhién, néu toan hang thi nhat khong thudc 16p dang
xét thi phdi dinh nghia bang ham toan cuc (Xem vi du).
Truong hgp thong dung 1a dinh nghia phép todfh <k ¥l
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Vi du su dung ham toan cuc
class PhanSo

{

long tu, mau;

public:
PhanSo(long t, long m) {Set(t,m);}
PhanSo operator + (PhanSo b) const;
PhanSo operator + (long b) const

{return PhanSo(tu + b*mau, mau);}

void Xuat () const;

};

PhanSo a(2,3), b(4,1);

a + b; // a.operator + (b): Ok

a+ 5; // a.operator + (5): Ok

3 + a; // 3.operator + (a): SAI

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Vi du su dung ham toan cuc

class PhanSo

{
long tu, mau;

public:
PhanSo(long t, long m) {Set(t,m);}
PhanSo operator + (PhanSo b) const;
PhanSo operator + (long b) const;

{return PhanSo(tu + b*mau, mau);}
friend PhanSo operator + (long a, PhanSo b);

}i
PhanSo operator + (long a, PhanSo b)

{ return PhanSo(a*b.mau+b.tu, b.mau); }

//...

PhanSo a(2,3), b(4,1), c(0,1);

c =a+b; // a.operator + (b): Ok
c=a+ 5; // a.operator + (5): Ok
3 + a; // operator + (3,a): Ok

9]
I
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3.3 Chuyén kiéu (type conversions)

= Vé mat khai niém, ta c6 thé thuc hién tron 1an phan so
va sO nguyén trong cac phép toan sé hoc va quan hé.
Chang han c6 thé cong phan s6 va phan s§, phan s6 va
sO nguyén, sd nguyén va phan so. Diéu do cling ding
cho cac phép toan khac nhu trti, nhan, chia, so sanh.
Nghia 1a ta ¢6 nhu cau dinh nghia phép toan +, -
%, /,<,>,==,1=,<=,>= cho phan s6 va s6 nguyén.

= SU dung cach dinh nghia cac ham nhu trén cho phép
toan + va lam tuong ty cho cac phép toan con lai ta c6
thé thao tac trén phan s6 va sd nguyén.

= Diéu dé cing 4p dung tuong tu cho cac kiéu di liéu
khac do nguci st dung dinh nghia.
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class PhanSo
{
long tu, mau;
public:
PhanSo(long t, long m) {Set(t,m);}
void Set (long t, long m);
PhanSo operator + (PhanSo b) const;
PhanSo operator + (long b) const;
friend PhanSo operator + (long a, PhanSo b);
PhanSo operator - (PhanSo b) const;
PhanSo operator - (long b) const;
friend PhanSo operator - (long a, PhanSo b);
PhanSo operator * (PhanSo b) const;
PhanSo operator * (long b) const;
friend PhanSo operator * (long a, PhanSo b);
PhanSo operator / (PhanSo b) const;
PhanSo operator / (long b) const;
// con tiep trang sau

};

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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// tiep theo
friend PhanSo operator / (int a, PhanSo b);

PhanSo operator - () const;

bool operator

bool operator

(PhanSo b) const;
(long b) const;

friend bool operator == (long a, PhanSo b);

bool operator

bool operator

(PhanSo b) const;
(long b) const;

friend bool operator != (int a, PhanSo b);

bool operator < (PhanSo b) const;

bool operator < (long b) const;

friend bool operator < (int a,

bool operator > (PhanSo b) const;

bool operator > (long b) const;

friend bool operator > (int a,

bool operator <=

(PhanSo b) const;

PhanSo b);

PhanSo b);

CuuDuongThanCong.com
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= Vi cac khai bdo nhu trén, ta c6 thé st dung phan sd va
sO nguyén lan 1on trong mot biéu thic:
void main ()
{
PhanSo a(2,3), b(1,4), c(3,1), d(2,5);
b * —-c;
c = (b+2) * 2/a;
d = a/3 + (b*c-2)/5;
}
= Tuy nhién, viét cdc ham tuong ty nhau lap di lap lai la
cach ti€p gdy mét mdi va dé sai sét. Ta thé hoc theo
cach chuyén kiéu ngam dinh ma C++ ap dung cho cac
ki€u di liéu c6 san:
double r = 2; // double x = double(2);
double s = r + 3; // double s = r + dou

cout << sqrt(9); // cout << sqrt(doublew

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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3.3.1 Chuyén kiéu bang PTTL

= Khi can tinh toAn mdt biéu thic, néu kiéu di liéu chua

hoan toan khép, trinh bién dich sé tim cach chuyén kiéu.
Trong mot biéu thic s6 hoc, néu cé si tham gia clia mot
todn hang thuc, cac thanh phan khéc sé dugc chuyén
sang so thuc. Cac trudng hgp khac chuyén kiéu dugc thuc
hién theo nguyén tac nang cdp (int sang long, float sang
double ...). Ta c6 thé hoc theo cach chuyén kiéu ti s6
nguyén sang sO thuc dé chuyén tir s nguyén sang phan
sO.
SO nguyén c6 thé chuyén sang so thuc mot cach ngam
dinh khi can vi c6 thé tao dugc mot s6 thuc tir s6 nguyén.
double r = 2; // double r = double(2);
Dé c6 thé chuyén tir s6 nguyén sang phan s, ta can day
trinh bién dich cach tao phan sé ti s6 nguyén.
PhanSo a = 3; // PhanSo a = PhanSo(3);‘U<>N
// Hay PhanSo a(3);
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Chuyén ki€u bang ph. thic thiét lap

= Viéc tao phan so6 ti s6 nguyén chinh la phép goi phuong
thic thiét 1ap. N6i cach khac ta can xay dung mot
phuong thiic thiét [ap dé tao mot phan s6 v6i tham so 1a
sO nguyén:

class PhanSo

{

long tu, mau;
public:
PhanSo(long t, long m) {Set(t,m);}

PhanSo (long t) {Set(t,1l);} // Co the chuyen
kieu tu so nguyen sang phan so

void Set (long t, long m);

PhanSo operator + (PhanSo b) const;

friend PhanSo operator + (int a, PhanSo b);
PhanSo operator - (PhanSo b) const;

friend PhanSo operator - (int a, Pha_

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Chuyén kiéu bang ph. thiic thiét lap

= Phuong thdc thiét 1ap v6i mot tham so6 1a s6 nguyén nhu
trén ham y rang mot s6 nguyén /a mot phan s, c6 thé
chuyén kiéu ngam dinh tir s6 nguyén sang phan so.

= Khi d6 ta c6 thé gidm bdét viéc khai bdo va dinh nghia
phép toan + phan s va s6 nguyén, co ché chuyén kiéu ty
dong cho phép thuc hién thao tac cong do, néi cach
khac c6 thé gidm viéc dinh nghia 3 phép toan xuéng con
2:
//...
PhanSo a(2,3), b(4,1), c(0);
PhanSo d = 5; // PhanSo d = PhanSo (5);

// PhanSo d(5);

c =a+b; // ¢ = a.operator + (b): Ok

a+ 5; // ¢ = a.operator + (PhanSo(5)): Ok

3+ a; // ¢ = operator + (3,a): Ok _

9]
I

9]
I
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Chuyén ki€u bang ph. thic thiét lap

= Ta c6 thé gidm s6 phép toan can dinh nghia tf 3 xuéng 1
bang cach ding ham toan cuc, khi dé c6 thé chuyén kiéu
ca hai toan hang.

class PhanSo

{

long tu, mau;
public:
PhanSo(long t, long m) {Set(t,m);}

PhanSo(long t) {Set(t,1l);} // Co the chuyen
kieu tu so nguyen sang phan so

void Set (long t, long m);
friend PhanSo operator + (PhanSo a, PhanSo b);

friend PhanSo operator - (PhanSo a, PhanSo b);

// ...
};
2U <D
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? ? .
Chuyén kieu bang PTTL
= Khi do co ché chuyén kiéu c6 thé dugdc thuc hién cho ca
hai toan hang.
//. ..
PhanSo a(2,3), b(4,1), c(0);
PhanSo d = 5; // PhanSo d = PhanSo (5);
c =a+b; // ¢ = operator + (a,b): Ok
c =a+5; // ¢ = operator + (a,PhanSo(5)): Ok
// Hay ¢ = a + PhanSo(5);
c=3+a; // c operator + (PhanSo(3),a): Ok
// Hay c¢ = PhanSo(3) + a
= (?) Néu viét
c =5+ 7;
Thi c6 thé chuyén ki€u cd hai toan hang dugc khong?
// ¢ = PhanSo operator + (PhanSo(5), PhanSo(7));

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Hai cach chuyén kiéu bang PTTL

= Chuyén kiéu bang phuong thic thiét 1ap dugc thuc hién
theo nguyén tac c6 thé tao mot doi tugng mai (phan so)
tr mot doi tugng da c6 (s6 nguyén). Diéu d6 c6 thé dugc
thuc hién theo cach néu trén, hoac dung phuong thic
thiét 1ap vGi tham s6 c¢6 gia tri mac nhién.

class PhanSo class PhanSo
{ {
long tu, mau; long tu, mau;
public: public:
PhanSo(long t, long m) PhanSo(long t, long m
{Set (t,m);} = 1) {Set(t,m);}
PhanSo (long t) /]
{Set(t,1);} b
// ...

L tUo
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Khi nao chuyén kiéu biang PTTL

Ta dung chuyén ki€u bang phuong thiic thiét lap khi
thod hai diéu kién sau:
1. Chuyén ti ki€u da c6 (s6 nguyén) sang ki€u dang dinh
nghia (phan so).
2. C6 quan hé la mot ti ki€u da c6 sang kiéu dang dinh nghta
(Mot s6 nguyén la mot phan so).
Cac vi du dung chuyén kiéu bang phuong thiic thiét lap
bao gom: Chuyén ti s6 thuc sang s6 phtc, char * sang
String, s0 thuc sang diém trong mat phang.
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3.3.2 Ch kiéu bang ph. toan ch kié

St dung phuong thic thiét [ap dé chuyén kiéu nhu trén

tién lgi trong mot so trudng hgp nhung né cling c6 mot

s& nhugc diém:

1. Mudn chuyén tir kiéu dang dinh nghia sang mét kiéu da cé, ta
phai sita déi kiéu da cé.

2. K~h6ng thé€ chuyén tir ki€u dang dinh nghia sang kiéu co ban c6
Sal.

3. Phuong thitc thi€t 1ap véi mot tham s6 sé dan dén co ch&
chuyén ki€u ty dong cé6 thé khong mong mudn.

Cac nhugc diém trén c6 thé dugc khdc phuc bang cach

dinh nghia phép toan chuyén kiéu.

Phép toan chuyén kiéu la ham thanh phan c6 dang
X: :operator T()

VGi phép toan trén, sé c6 co ché chuyén kiéu ty dong

tr kiéu dang dugc dinh nghia X sang kiéu da c6 T.
U <)
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N\ V4 V4 A’? .Ar)
Dung phéep toan chuyen kieu
Ta dung phép toan chuyén kiéu khi dinh nghta kiéu méi va mudn tan
dung cac phép toan ctia ki€u da co.
class String

{

char *p;
public:
String(char *s = "") {p = strdup(s);}
String(const String &s2) {p = strdup(s2.p);}
~String() {delete [] p;}
String& operator = (const Stringé& p2);
int Length () const {return strlen(p);}
void ToUpper () {strupr(p);}

friend ostream& operator << (ostream &o, const
Stringé& s);

operator const char *() const {return p;}

operator char *() {return p;} _

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

N\ Vs p 2 0/:’
Dung phép toan chuyen kieu
ostream & operator << (ostream &o, const String& s)

{

return o << s.p;

void main ()
{
String s ("Nguyen van A");
cout << s.Length() << "\n";
cout << strlen(s) << "\n";
if (strcmp(s, "Nguyen van A") == 0)
cout << "Hai chuoi bang nhau\n";
else
cout << "Hai chuoi khac nhau\n";

strupr (s);

cout << s << "\n"; _
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V4 k V4 V Ar) .Ar)
Vi du veé phep toan chuyéen kieu
= Vi du sau minh hoa ro6 thém nhu cau chuyén kiéu. Mot

NumStr c6 thé chuyén sang so thuc.
class NumStr

{
char *s;

public:

NumStr (char *p) {s dupstr (p);}
operator double() const {return atof(s);}

friend ostream & operator << (ostream &o,
NumStr &ns);

};

ostream & operator << (ostream &o, NumStr é&ns)

{

return o << ns.s;

} LAl ddl
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v A V4 Vd 2
Vi du veé phep toan chuyén
void main ()

{

NumStr s1("123.45"), s2("34.12");

cout << "Sl = " << sl << " \n" ;
// Xuat 'sl = 123.45' ra cout
cout << "Sz = " << sz << " \n" ;

// Xuat 's2 = 34.12' ra cout

cout << "sl + s2 = " << sl + s2 << "\n";

// Xuat 'sl + s2 = 157.57' ra cout

cout << "sl + 50 = " << sl + 50 << "\n";
// Xuat 'sl + 50 = 173.45' ra cout

cout << "sl * 2 = " << sl * 2 << "\n";
// Xuat 'sl * 2 = 246.9' ra cout

cout << "sl / 2 =" << s1 / 2 << "\n";

// Xuat 'sl / 2 = 61.725' ra cout
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Dung phép toan chuyén kiéu

Phép toan chuyén kiéu ciing dugc dung dé biéu dién quan hé 1a mot
t ki€u dang dinh nghia sang kiéu da cé.
class PhanSo

{

long tu, mau;
void UocLuoc();

public:

};

PhanSo(long £t = 0, long m = 1) {Set(t,m);}

void Set (long t, long m);

friend PhanSo operator + (PhanSo a, Phan So b);
void Xuat () const;

operator double() const {return double (tu) /mau;}

//. ..
PhanSo a(9,4);

cout << sqrt(a) << “\n”;

// cout << sqgrt (a.operator double()) << “\n”;
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3.3.3 Su nhép nhang

= Nhap nhang la hién tugng xay ra khi trinh bién dich tim
dugc it nhat hai cach chuyén kiéu dé thuc hién mot viéc ti
toan nao do.
int Sum(int a, int b)

{

return a+b;

}
double Sum(double a, double b)

{

return a+b;

}
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int a
double r
cout <<
cout <<
cout <<
cout <<
cout <<

cout <<

// Nhap nhang, Sum(int, int) hay Sum(double,

Su nhap nhang
= Luu y rang hién tugng nhap nhang khong xay ra khi thuc
hién phép todn s6 hoc ma ngbn ngii cung cap
void main ()

{

3, b=7;

= 3.2, s = 6.3;
atb << "\n"; /!
r+s << "\n"; //
at+r << "\n"; //

Sum(a,b) << "\n";//
Sum(r,s) << "\n";//

Sum(a,r) << "\n";

Ok
Ok

Ok:

Ok
Ok

double (a) +r
Sum(int, int
Sum (double,

)
double

double)
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Su nhap nhang
= Hién tugng nhap nhang thuong xay ra ngudi s& dung dinh
nghia I6p va qui dinh co ché& chuyén kiéu bang phuong
thic thiét 1ap va/hay phép toan chuyén kiéu.

class PhanSo

{

long tu, mau;

void UocLuoc();
int SoSanh (PhanSo b);

public:
PhanSo(long t
void Set (long
friend PhanSo
friend PhanSo
friend PhanSo

friend PhanSo

= 0, longm = 1) {Set(t,m);}

t, long m);

operator + (PhanSo
operator - (PhanSo
operator * (PhanSo

operator / (PhanSo

PhanSo b);
PhanSo b);
PhanSo b);

PhanSo bii
operator double () const {return doubl
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Su nhap nhang
= LGp phan s6 c6 hai co ché chuyén kiéu, tir s6 nguyén
sang phan s6 nha phuong thic thiét [ap va ti phan s
sang s6 thuyc nho phép toan chuyén kiéu.
= Tuy nhién hién tugng nhap nhang xdy ra khi ta thuc
hién phép cong phan sé va sé nguyén hodc phan sb v
sO thuc.
void main ()
{
PhanSo a(2,3), b(3,4), c;
cout << sqgrt(a) << “\n”; // Ok
c =a + b; // Ok
c =a+ 2; // Nhap nhang

c =2 + a; // Nhap nhang
double r = 2.5 + a; // Nhap nhang

r = a + 2.5; // Nhap nhang PPN
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PhanSo a (2, 3),

QO Q0 Q0 0 0 o Q

cout << double(a) + 2.5 << "\n";
cout << 2.5 + double(a) << "\n";

a

a
2
2.
a
a

Su nhap nhang

= Dé tranh hién tugng nhap nhang nhu trén, ta chuyén
kiéu mot cach tudng minh.
void main ()

{

b; // Ok

2; // Nhap nhang
// Nhap nhang
+ a; // Nhap nhang
2.5; // Nhap nhang

+ 0+ + +
()

+ PhanSo (2);

PhanSo (2) + a;

b(3,4),

// Ok
// Ok

C,

// Ok
// Ok
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Su nhap nhang
= Tuy nhién viéc chuyén kiéu tudng minh lam mat di sy
tién lgi ctia co ch& chuyén kiéu ti dong. Thong thuong

ta phdi chiu hy sinh. Trong I6p phan s6 ta loai b phép
toan chuyén kiéu.

= Su nhap nhdng con xay ra néu viéc chuyén kiéu doi hdi
dugc thuc hién qua hai cap.
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3.4 Gan va khéi dong

= DaGi v6i I6p v6i doi tugng c6 nhu cau cap phat tai
nguyén, viéc khéi dong déi tugng doi héi phai cé
phuong thic thiét 1ap sao chép dé tranh hién tugng cac
doi tugng chia sé tai nguyén dan dén mot ving tai
nguyén bi gidi phong nhiéu lan khi cac déi tugng bi huy
bd. Viéc sao chép co thé la sdu hodc ndong (Xem chuong
2).

= Khi thuc hién phép gan trén cac doi tugng ciing kiéu, co
ché& gan mdc nhién la gan ting thanh phan. Diéu nay
lam cho déi tugng bén trdi cGia phép gan “bo roi” tai
nguyén ci va chia sé tai nguyén véi doi tugng 6 vé phai.
Xét |6p String sau day:
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Gan va khdi dong
class String

{

char *p;

public:
String(char *s = "") {p = strdup(s);}
String (const String &s) {p = strdup(s.p);}

~String () {cout << "delete '"<< (void *)p <<
"\n"; delete [] p;}

void Output () const {cout << p;}
};

void main ()

{

clrscr();
String a("Nguyen Van A");

String b = a; // Khoi dong

String aa = "La van AA";

cout << "aa = "; aa.Output(); cout << "\n";
aa = a; // Gan

cout << "aa = "; aa.Output(); cout << "\n";

} LAl ddl
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Gan va khdi dong

= Trudc khi gan = Sau khi gan
aip > Nguyen Van A alp > Nguyen Van A
aa|p > LeVanAA aa|p / Le Van AA

= Khi thyc hién doan chuong trinh trén ta dudc xuat liéu sau:
aa = La van AA
aa = Nguyen Van A
delete 0x0d36
delete 0x0d48
delete 0x0d36
Null pointer assignment

= Phin tai nguyén (cii) cia aa bi mat ddu khong thé gidi
phéng, phan tai nguyén cua a bi chia s€ véi aa (méi).
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Gan va khdi dong
= Loi sai trén dugc khac phuc bang cach dinh nghia phép
gan cho I6p String.
class String

{

char *p;

public:
String(char *s = "") {p = strdup(s);}
String(const String &s) {p = strdup(s.p);}

~String () {cout << "delete "<< (void *)p <<
"\n"; delete [] p;}

String & operator = (const String &s);

void Output () const {cout << p;}
};
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Gan va khdi dong

String & String::operator = (const String &s)
{
if (this != &s)

{
delete [] p;

P strdup(s.p);
}

return *this;
}
= Phép gan thuc hién hai thao tac chinh la don dep tai
nguyén cl va sao chép mdgi. Thao tac don dep tuong
duong phuong thic huy bo va thao tac sao chép tuong
duong phuong thdc thiét 1ap sao chép.

= Khi c6 phép gan dugc dinh nghia nhu trén, doan chuong

trinh k€& trén cho xuat liéu: PRPISY
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= Tru6c khi gan

Gan va khdi dong

alp

= Sau khi gan

v

Nguyen Van A aip

> Nguyen Van A

aap

v

Le Van AA aa | p

Nguyen Van A

= Khi thyc hién doan chuong trinh trén ta dudc xuat liéu sau:

aa = La van AA

aa = Nguyen Van A
delete 0x0d5a
delete 0x0d48

delete 0x0d36

= Phan tdi nguyén (cii) cla aa dudc gidi phéng, va dudc tao
tal nguy€n mdi.
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Gan va khdi dong
= Phép gan cling c6 thé dugc thuc hién véi cac doi tugng ch
sé tai nguyén bang co ché sao chép nong.

class StringRep
{
friend class String;
char *p;
int n;
StringRep (const char *s) {p = strdup(s); n = 1;}

~StringRep () { cout << "delete "<< (void *)p <<
"\n"; delete [] p;}

};
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Gan va khdi dong
class String

{
StringRep *rep;

void CleanUp() { if (—-rep->n <= 0) delete rep; }
void Copy (const String &s) {rep = s.rep; rep—->n++;
public:

String(const char *s = "") {rep = new
StringRep(s); }

String(const String &s) {Copy(s);}
~String() {CleanUp();}

String & operator = (const String &s);
void Output () const {cout << rep->p;}

};

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

, 8 ?e® A
Gan va khoi dong
String & String::operator = (const String &s)

{

if (this != &s) {
CleanUp() ;
Copy (s) ;

}

return *this;

}

void main ()

{

clrscr();

String a("Nguyen Van A");

String b = a; // Khoi dong
String aa = "La van AA";
cout << "aa = "; aa.Output(); cout << "\n";

aa = a; LAl ddl
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Gan va khdi dong
= Xuat liéu khi thuc hién ham main trén nhu sau:

aa = La wvan AA
delete 0x0d58

aa = Nguyen Van A
delete 0x0d3e

= [uu y: Ta chi can dinh nghia phép gan khi déi tugng c6
nhu cau cdp phat tai nguyén. Khi dé 16p phai c6 di bo
bon: phuong thic thiét l1ap, phuong thic thiét 1ap sao
chép, phuong thic huy bo va phép gan.

= Trong mot [6p c6 dinh nghia hai phép toan: gan va gan
két hgp véi phép toan khac, nén dinh nghia phép toan
+= truGc va phép toan + sau hay ngugc lai. Tai sao?
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3.5 M6t s6 phép toan théng dung

= Phép toan << va >>

= Phép toan |[]
= Phép toan ()

= Phép toan ++ va --
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3.5.1 Phép toan << va >>

<< va >> la hai phép toan thao tac trén tiing bit khi cac
todn hang la s6 nguyén.

C++ dinh nghta lai hai phép toan dé dung véi cac doi
tugng thudc I6p ostream va istream dé thuc hién cac thao
tac xuat, nhap.
Khi dinh nghtia hai phép todn trén, can thé hién y nghia
sau:

a >> b; // chuyén dif liéu ciaa vaob

a << b; // chuyén ndidung cia b vao a

cout << a << “\n”; // chuyen a va “\n” vao cout

cin >> a >> b; // chuyen dl tu cin vao a va b

LSp ostream (dong di liéu xuat) dinh nghia phép toan <<
ap dung cho cac kiéu dir liéu co ban (nguyén, thuc, char

* ).
nha p) |nh nghla phépiod e3>

L6p istream (dong dG liéu
Lol eloa Lo 2] R SR

/
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bao
CIn
bi n
Véi

Phép toan << va >>

cout, cerr la cac bién thudc 16p ostream dai dién cho
thiét bi xuat chuan (mac nhién la man hinh) va thiét bi

16i chuan (Iudn ludn 12 man hinh).

a mot doi tugng thudc I16p istream dai dién cho thiét
hap chudn, mac nhién la ban phim.

khai bdo ctia 16p ostream nhu trén ta c6 thé thuc hién

phép todn << v4i todn hang thd nhat [a mot dong di liéu
xuat (cout, cerr, tap tin...), todn hang thd hai thudc cac
kiéu co ban (nguyén, thuc, char *, con tré...).

Tuong ty, ta c6 thé ap dung phép toan >> véi toan hang
thi nhat thudc 16p istream (vi du cin), todn hang thi hai
la tham chiéu dén ki€u co ban hodc con trd (nguyén,
thuc, char *).
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LSp ostream

virtual public ios

class ostream

{
public:

// Formatted insertion operations

ostream & operator<< ( signed char);
ostream & operator<< (unsigned char);
ostream & operator<< (int);
ostream & operator<< (unsigned int);
ostream & operator<< (long);
ostream & operator<< (unsigned long);
ostream & operator<< (float);
ostream & operator<< (double);
ostream & operator<< (const signed char *);
ostream & operator<< (const unsigned char ¥*);
ostream & operator<< (void ¥*);
fU <D

//
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class istream

{

public:

istream
istream
istream
istream
istream
istream
istream
istream
istream
istream
istream
istream

istream

2 2 2 2 2 2 2 R R R R R R

L&p istream

virtual public ios

getline (char *,

operator>>
operator>>
operator>>
operator>>
operator>>
operator>>
operator>>
operator>>
operator>>
operator>>
operator>>

operator>>

int, char =
*);

*)

( signed char

(unsigned char

(unsigned char ¢&);
( signed char ¢&);
(short &);

(int §&);

(long &);

(unsigned short &);

(unsigned int &);
(unsigned long &);
(float &);
(double &);
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Phép toan << va >>

= DPé dinh nghia phép todn << theo nghia xuat ra dong di
lieu xuat cho kiéu di liéu dang dinh nghia, ta dinh nghia
phép todn nhu ham toan cuc véi tham so6 thi nhat la
tham chiéu dén doi tuong thudc I6p ostream, két qua
trd vé la tham chi€u dén chinh ostream dé. Toan hang
th hai thuoc 16p dang dinh nghia.

Dé dinh nghia phép toan >> theo nghia nhap tir dong
di liéu nhap cho kiéu di liéu dang dinh nghia, ta dinh
nghia phép todn >> nhu ham toan cuc véi tham s6 thi
nhat la tham chi€u dén mot doi tuong thudc 16p
istream, két qud trd vé 1a tham chiéu dén chinh istream
dé. Toan hang thi hai la tham chiéu dén doi tugng
thudc I6p dang dinh nghia.

Thong thudng ta khai bao hai phép toan trén la ham

ban clia I6p dé c6 thé truy xuat di liéu tryc tié’n.u <P
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Vi du phép toan << va >>: L6p PS
// phanso.h

class PhanSo

{

long tu, mau;

void UocLuoc();
public:
PhanSo(long t = 0, long m = 1) {Set(t,m);}

void Set (long t, long m); long LayTu() const {return
tu;} long LayMau() const {return mau;}

friend PhanSo operator + (PhanSo a, PhanSo b);
friend PhanSo operator - (PhanSo a, PhanSo b);
friend PhanSo operator * (PhanSo a, PhanSo b);
friend PhanSo operator / (PhanSo a, PhanSo b);
PhanSo operator - () const {return PhanSo(-tu,mau); }
friend istream& operator >> (istream &is, PhanSo &p)
friend ostream& operator << (ostream &os_;
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Phép toan << va >>

phanso. cpp
#include <iostream.h>
#include “phanso.h”
istream & operator >> (istream &is, PhanSo &p)

{

is >> p.tu >> p.mau;

while (!p.mau)

{
cout << "“Nhap lai mau so: ”;
is >> p.mau;

}

p.UocLuoc() ;

return is;

}

ostream & operator << (ostream &os, PhanSo p)
{
os << p.tu;
if (p.tu !'= 0 && p.mau != 1)
os << "/" << p.mau;
return os;

} LAl ddl
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Phép toan << va >>

// tps.cpp
#include <iostream.h>

#include “phanso.h”
void main ()

{
PhanSo a, b;

cout << "“Nhap phan so a: ”; cin >> a;
cout << "“Nhap phan so b: ”; c¢in >> b;
cout << a << " + " << b << " =" << a + b << "\n";
cout << a << " - " << b << " =" << a -Db << "\n";
cout << a << " * " << b << " =" << a * b << "\n";
cout << a << " / " << b << " =" < a / b << "\nn;
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Vdu phép toan << va >>: L8p String

class String

{
char *p;

public:
String(char *s = "") {p = strdup(s);}
String(const String &s2) {p = strdup(s2.p);}
~String() {delete [] p;}
String& operator = (const Stringé& p2);

friend String operator +(const String é&sl,
const String &s2);

friend istream& operator >> (istream &i,
Stringé& s);

friend ostream& operator << (ostream &o, const
Stringé& s);
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Vdu phép toan << va >>: L8p String

const MAX = 512;
istream& operator >> (istream &is, String& s)
{

char st [MAX];

is.getline(st,sizeof (st));

= st;
return 1is;

}

ostream& operator << (ostream &os, const String& s)

{

return os << s.p;
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Phép toan << va >>

= Phép todn << va >> cling c6 thé dugc dinh nghia véi
toan hang thi nhat thudc I6p dang xét, khong thudc 16p
ostream hoac istream. Trong trudng hgp do, ta dung ham
thanh phan. Kiéu trd vé la chinh ddi tugng & vé trai dé
c6 thé thuc hién phép toan lién tiép.

Cac vi du vé s dung phép toan trén theo cach nay la
cac l6p Stack, Tap hgp, Danh sach, Mang, Tap tin...
Mang a;

a << 5 << 15; // bo5val5vaomang

Vi du sau minh hoa cach st dung phép toan trén véi I6p
Stack
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Phép toan << va >>

class Stack
{
Item *st, *top;
int size;
void Init (int sz) {st = top = new Item[size=sz];}
void CleanUp () {if (st) delete [] st;}
public:
Stack (int sz = 20) {Init(sz);}
~Stack () {CleanUp();}
static Stack *Create(int sz);
bool Full() const {return (top - st >= size);}
bool Empty () const {return (top <= st);}
bool Push(Item x);

bool Pop(Item *px);
Stack &operator << (Item x) {Push(x); return *this;}

Stack &operator >> (Item &x) {Pop(&x); r-;}
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}

Phép toan << va >>

void main ()

{

Stack s(10);

Item a,b,c,d,e;
a=b=c=d=e = 10;
s << 1 << 3 << 5 << 7;

S >> a > b > ¢ > d >> e;

cout << setw(4) << a << setw(4) << b <<
setw(4) << ¢c << setw(4) << d << setw(4) << e

<< n\nn;

= Xudt liéu khi thyc hién doan chuong trinh trén: ?

CuuDuongThanCong.com
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3.5.2 Phép toan lay ph. t& mang: |]

= Ta c6 thé dinh nghia phép toan [] dé truy xuat phan t cla
mot doi tugng c6 v nghia mang.
class String

{

friend ostream& operator << (ostream &o, const
Stringé& s);

char *p;

public:
String(char *s = "") {p = strdup(s);}
String(const String &s) {p = strdup(s.p);}
~String() {delete [] p;}
String & operator = (const String &s);

char & operator[] (int i) {return p[i];}
}i

= K&t qua trd vé 1a tham chiéu dé phan t trd vé c6

d bén trai cua phép toan gan (lvalue).

thé ding
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Phép toan lay phan to mang: |[]
= Sau khi dinh nghia nhu trén, c6 thé s dung doi tugng tra
vé § ca hai v€ clia phép toan gan.

void main () {

clrscr();
String a("Nguyen van A");
cout << a[7] << "\n"; // a.operator[] (7)
a[7] = 'V';
cout << a[7] << "\n"; // a.operator[] (7)
cout << a << "\n";

}

= Ta c6 thé cdi ti€n dé phép toan trén c6 thé dugc st dung

an toan khi chi s6 khéng hop lé:

char a[] = “Dai hoc Tu nhien”;

a[300] = ‘H’; // Nguy hiem

String aa(“"Dai hoc Tu nhien”);
aa[300] = ‘H’; // Nguy hiem, nhung co t}F
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Phép toan lay phan to mang: |[]
= S dung phép toan trén nhu gia tri trai (Ivalue) v6i chi s6
khong hgp 1€ thudng gay ra nhing 16i khé tim va sda. Ta
c6 thé khdc phuc bang cach kiém tra.
class String

{

char *p;
static char c;

public:
String(char *s = "") {p = strdup(s);}
String(const String &s) {p = strdup(s.p);}
~String() {delete [] p;}
String & operator = (const String &s);

char & operator[] (int i) {return (i >= 0 && i
< strlen(p)) ? pl[i] : c¢;}
};

char String::c = 'A'; _
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Phép toan lay phan to mang: |[]
= Sau khi dinh nghia nhu trén, ta c6 thé “yén tri” gan vao
cac phan t c6 chi s6 khong hop lé.
void main ()

{

clrscr();

String a("Nguyen van A");
cout << a[7] << "\n";
a[7] = 'V';
cout << a[7] << "\n";
cout << a[200] << "\n"; // Xuat String::c
a[200] = 'X'; // Gan String::c 'X';
cout << a[300]; // Xuat String::c
}

= Phép toan [] dinh nghia nhu trén c6 thé hoat dong tot
cho ca hai trudng hgp: & bén trai va bén phai m

gan.
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Phép toan [] cho doi tugng hang
= Tuy nhién st dung phép toan [] nhu trén la khong hgp [é
doi véi doi tugng hang.
void main ()

{

clrscr();

String a("Nguyen van A");

const String aa("Dai Hoc Tu Nhien");

cout << a[7] << "\n";

af[7] = 'V';

cout << a[7] << "\n";

cout << aa[4] << "\n";// Bao Loi: sai khai niem
aa[4] = 'L'; // Bao Loi: tot

cout << aa[4] << "\n";// Bao Loi: sai khai niem

cout << aa << "\n";
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Phép toan [| cho doi tugng hang
= Loi trén dugc khac phuc bang cach dinh nghia mot phién
ban dp dung dugc cho doi tugng hang.
class String

{

char *p;
static char c;
public:
String(char *s = "") {p = strdup(s);}
String(const String &s) {p = strdup(s.p);}
~String() {delete [] p;}
String & operator = (const String &s);
char & operator[] (int i) {return (i >= 0 && i <
strlen(p)) ? pli] : c;}
char operator|[] (int i) const {return p[i];}
};

char String::c = 'A'; _
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Phép toan [] cho doi tugng hang
= Khi dé6 viéc st dung phép toan [] dé doc phan t thi hgp 1é
nhung co tinh gan sé gay ra 16i sai ldc bién dich.
void main ()

{

clrscr();

String a("Nguyen wvan A");

const String aa("Dai Hoc Tu Nhien");
cout << a[7] << "\n";

a[7] = 'V';

cout << a[7] << "\n";

cout << aa[4] << "\n";

// String: :operator|[] (int) const : Ok
aa[4] = 'L'; // Bao Loi: Khong the la lvalue
cout << aa[4] << "\n";

// String: :operator[] (int) const : Ok

cout << aa << "\n"; //
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», 2 »

Phép toan [| véi tham so kieu bat k

= Phép toan [] c6 thé dugc dinh nghia véi tham s6 thudc kié
bat ky khong nhat thiét 1a kiéu dém dugc.

= Dung phép todn [] véi cac kiéu chi s6 khac véi s6 nguyén
rat thuan tién khi ta muén thuc hién dnh xa mot gia tri cé
kiéu bat ky sang mot kiéu khac. Vi du mang anh xa tur
ti€ng Anh sang ti€ng Viét, madng dém sy xuat hién ciia mot
ti trong mot van ban.
ifstream f("data.txt");
MangDem md (f) ;

cout << md["Hello"] << "\n";

//. ..

ifstream f("tudien.txt");
TuongUng av (f) ;

cout << av["Hello"] << "\n";

= Vi du sau minh hoa phép toan [] dung dé tongednegdgng
ham vdéi ban than ham do.
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, , Pe® ~ o A ~7
Phép toan [] v6i tham so kieu bat k
typedef double (*PF) (double);

#define dim(a) (sizeof(a)/sizeof(al[0]))
struct BoDoi

{
char *TenHam;
PF Ham,
};
class TuongUng
{
int n;
const BoDoi * const bang;
public:

TuongUng (int nn, const BoDoi * const b):n(nn),
bang(b) {}

PF operator [] (char *th);

}; LAl ddl
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P A

Phép toan [] véi tham so kiéu bat k

BoDoi bb[] =
{
"sin", sin,
"cos'", cos,
"sqrt", sqgrt,
"...", KhongHopLe,
};

PF TuongUng: :operator [] (char *th)
{

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

if (strcmp (bang[i] .TenHam, th)
return bang[i] .Ham,;

return KhongHopLe;
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, », Lq® ~ o A
Phép toan [] v6i tham so kie
double KhongHopLe (double)
{

cerr << "Ham khong hop le\n";
return O;

}

void main ()

{
TuongUng af (dim(bb) ,h bb) ;
cout << af["sqrt"](9) << "\n";
cout << af["abed"] (9) << "\n";
char th[20];
double x;
cout << "Nhap ten ham va doi so:";

cin >> th >> x;

cout << th << "(" << x << ") =" << afithiixi
<< u\nu;
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Phép toan [] v6i tham so kiéu bat k

= Ta c6 thé trd vé gia tri NULL cho tén ham khong hagp le
PF TuongUng: :operator [] (char *th) {

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

if (strcmp(bang[i] .TenHam, th) == 0)

return bang[i] .Ham;
return NULL; }
void main () {

TuongUng af (dim(bb) ,h bb) ;
char th[20]; double x;
cout << "Nhap ham va doi so:"; cin >> th >> x;
if (af[th])

cout << th << "(" << x << ") =" << af[th] (x)

<< "\n";

else

cerr << "Ham " << th << " khong hOﬁ lein"i
}
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7 o
Phép toan [] va chuyén kieu
= S{f chuyén kiéu c6 thé tao cac doi tugng mang v nghia
danh sach véi phép toan [] hoat dong khac nhau khi
diing nhu mot gia tri trdi va gia tri phai. Diéu dé co thé
dugc thuc hién bang cach tao mot loai déi tugng trung
gian c6 thé chuyén kiéu qua lai véi ky tu.
= Theo cach trén ta c6 thé dinh nghia phép toan [] cho
phép quan diém mot tap tin nhu mot mang (vo han) cac
ky tu. Xem chuong trinh nguon cfile.cpp. C6 thé thuc
hién chuong trinh cfile.exe
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3.5.3 Phép toan goi ham: ()

= Phép toan [] chi c6 thé c6 mot tham s, vi vay diing phép
toan trén khong thuan tién khi ta muén |ay phan t cda
mot ma tran hai chiéu. Phép toan goi ham cho phép c6
thé c6 s6 tham s6 bat ky, vi vay thuan tién khi ta mudn
truy xuat phan t ctia cac doi tugng thudc loai mang hai
hay nhiéu chiéu hon.

= L6p ma tran sau day dinh nghia phép toan () véi hai tham
s0, nhd vay ta c6 thé truy xudt phan t& clia ma tran thong
qua s6 dong va so cot.
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Phép toan goi ham

class Matrix
{
int m,n;
double *px;
int DataSize () {return m*n*sizeof (double) ;}
void CopyData (double *pData)
{memcpy (px, pData, DataSize()); }
void Create(int mm, int nn, double *pData = NULL),
public:
Matrix (int mm, int nn, double *_px)
{Create (mm, nn, _px);}
Matrix (const Matrix &m2) {Create(m2.m,m2.n,m2.px); }
~Matrix () { delete [] px;}
Matrix operator = (const Matrix &m2);
double &operator () (int i, int j) {return px[i*n+]];}
double operator () (int i, int j) const _
{return ox[i*n+]:1
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Phép toan goi ham ()
= Sau khi dinh nghia phép toan goi ham nhu trén, ta c6 thé
st dung ma tran nhu mot mang hai chiéu.
void main ()

{
double a[] = {1,2,3,4,5,6};
Matrix m(2, 3, a);
cout << "m = " << m << "\n";
cout << m(1l,2) << "\n"; // m.operator() (1, 2)
m(l,2) = 50;
cout << m(1l,2) << "\n";
}
= Phép todan goi ham ciing dugc diing nhu mot dang van tat
thay cho mot ham thanh phan thong thudng. Nhu vi du
sau, phép toan goi ham hoat dong tuong ducng vGi ham
thanh phan SubStr dé lay mot chudi con. PPISY
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Phép toan goi ham ()

class String

{

friend ostream& operator<<(ostream &o,const String& s)
char *p;

static char c;

public:
String(char *s = "") {p = strdup(s);}
String(const String &s) {p = strdup(s.p);}
~String () {delete [] p;}
String & operator = (const String &s);
void Output () const {cout << p;}

char & operator|[] (int i) {return (i >= 0 && i <
strlen(p)) ? pli] : c;}

char operator|[] (int i) const {return p[i];}

String SubStr (int start, 1int count) const;

String operator () (int start, int count) _

i
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Phép toan goi ham ()
String String::SubStr (int start, int count) const

{
char buf[512];

strncpy (buf, p+start, count); buf[count] = '\0';
return buf;}

String String: :operator () (1int start, int count) const
{
char buf[512];

strncpy (buf, p+start, count); buf[count] = '\0';
return buf;

}

void main ()
{
String a("Nguyen van A");

cout << a.SubStr(7,3) << "\n";

cout << a(7,3) << "\n"; LAl ddl
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Phép toan goi ham ()
= Ung dung quan trong nhat cia phép toan goi ham la co
ché cho phép duyét qua mot danh sdch (méng, danh sach
lien két...). Xem minh hoa trong tap tin chuong trinh
nguodn plist.cpp. C6 thé thuc hién chuong trinh plist.exe
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3.5.4 Phép toan tang va giam: ++ va —

++ 1a phép todn mot ngdi co vai tro tang gia tri mot doi
tugng lén gia tri ké ti€p. Tuong tu — la phép toan mot
ngdi cb vai trdo gidm gid tri mot doi tugng xudng gia tri

trugc do.

++ va —— chi 4p dung cho céc kiéu di lieu dém dugc,
nghia la moi gia tri cGa doi tugng déu co gid tri k& tiép
hodc gia tri trudc do.

++ va —— ¢6 thé dugc dung theo hai cach, ti€p dau ngi
hodc ti€p vi ngi.

Khi dung nhu ti€p dau ngt, ++a c6 hai vai tro:

- Tang a lén gia tri k& ti€p.

e Tra vé tham chi€u dé&n chinh a.

Khi diing nhu tiép vi ngl, a++ c6 hai vai tro:

e Tang a lén gia tri k& ti€p.

« Tra vé gia tri bing véi a trudce khi ting. SU<Dr|
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Phép toan tang va giam: ++ va —
Khi chi dinh nghia mét phién ban cua phép toan ++ (hay
——) phién ban nay sé dugc dung cho ca hai truong hop:
ti€p dau ngi va tiép vi ng.

class ThoiDiem

{
long tsgiay;
static bool Hople(int g, int p, int gy);
public:
ThoiDiem(int g = 0, int p = 0, int gy = 0);
void Set (int g, int p, int gy);
int LayGio() const {return tsgiay / 3600;}
int LayPhut () const {return (tsgiay%3600)/60;}
int LayGiay () const {return tsgiay % 60;}
void Tang () ;
void Giam() ;

ThoiDiem &operator ++(); _
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Phép toan tang va giam: ++ va —
void ThoiDiem: :Tang()

{

tsgiay = ++tsgiay$SOGIAY_NGAY;
}
void ThoiDiem: :Giam/()
{
if (--tsgiay < 0) tsgiay = SOGIAY_ NGAY-1,;
}

ThoiDiem &ThoiDiem: :operator ++ ()

{
Tang () ;

return *this;
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Phép toan tang va giam: ++ va —
void main ()

{

clrscr();
ThoiDiem t (23,59,59),t1,t2;
cout << "t = " << t << "\n";
tl = ++t; // t.operator ++();
// £t = 0:00:00, t1 = 0:00:00
cout << "t = " << t << "\ttl = " << tl << "\n";
tl = t++; // t.operator ++();
// £t = 0:00:01, t1 = 0:00:00
cout << "t = " << t << "\ttl = " << tl << "\n";
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Phép toan tang va giam: ++ va —
Dé c6 thé c6 phép todn ++ va —— hoat dong khac nhau
cho hai cach dung (++a va a++) ta can dinh nghia hai
phién ban Gng véi hai cach dung ké trén. Phién ban tiép
dau ngli c6 thém mot tham so gid dé phan biét.

class ThoiDiem {

long tsgiay;

public:
ThoiDiem(int g = 0, int p = 0, int gy = 0);
void Set (int g, int p, int gy);
int LayGio() const {return tsgiay / 3600;}
int LayPhut () const {return (tsgiay%3600)/60;}
int LayGiay () const {return tsgiay % 60;}
void Tang () ;
void Giam() ;
ThoiDiem &operator ++();

ThoiDiem operator ++(int); _
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Phép toan tang va giam: ++ va —
void ThoiDiem: :Tang () {
tsgiay = ++tsgiay$SOGIAY_NGAY;

}
void ThoiDiem: :Giam() {
if (--tsgiay < 0) tsgiay = SOGIAY_ NGAY-1,;
}
ThoiDiem &ThoiDiem: :operator ++ ()
{
Tang () ;
return *this;

}

ThoiDiem ThoiDiem: :operator ++ (int)

{
ThoiDiem t = *this;

Tang () ;

return t; sU»
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Phép toan tang va giam: ++ va —
void main ()

{

clrscr();
ThoiDiem t (23,59,59),t1,t2;
cout << "t = " << t << "\n";
tl = ++t; // t.operator ++();
// £t = 0:00:00, t1 = 0:00:00
cout << "t = " << t << "\ttl = " << tl << "\n";
tl = t++; // t.operator ++(int);
// £t = 0:00:01, t1 = 0:00:00
cout << "t = " << t << "\ttl = " << tl << "\n";
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