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Gidi thiéu
» Cac toan t&r cho phép ta sir dung cu phap
toan hoc dbi v&i cac kiéu div liéu clia C++
thay vi goi ham (tuy ban chéat van l1a goi
ham).
- Vi du thay a.set(b.cong(c)); banga=b + c;
« Gan véi kiéu trinh bay ma con nguoi quen ding
» Don gian héa ma chwong trinh
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Gi¢i thiéu

« C/C++ da lam san cac toan t&r cho cac
kieu cai san (int, float...)

- Pbi voi cac kiéu dir liéu ngudi dung: C++
cho phép dinh nghia cac toan tlr trén cac
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operator overload

« Mét toan tlr c6 thé dung cho nhiéu kiéu dir
liéu.

» Nhu vay, ta co thé tao cac kiéu dir liéu
dong goéi hoan chinh (fuIIyencapsuIated)
dé két ho’p v&i ngén ngr nhw cac kiéu div
li€u cai san.

* Vidu:

SoPhuc z(1,3), z1(2,3.4), z2(5.1,4);

z =zl + z2;
z = z1 + z2*z1l + SoPhuc(3,1);
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Cac toan t&r cua C++

« C4c toan tlr dwoc chia thanh hai loai theo sb
todan hang né chap nhan
— Toan tir do'n nhan mét toan hang
— Toan tir d6i nhan hai toan hang

« C4c toan tlr don lai dworc chia thé:ﬁi%a qai loai
— Toan tr trwwérc dat trwvdc toan hang”

Unary pelato Binary operator
— Toan ttr sau dat sau toan @; \
Prefix operator Dostfix operator
(& ~ +, -, ) (++, = )
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Cac toan tor cua C++

« M6t s6 toan tlr don co thé dwoe dung lam
ca toan t& trwdc va toan tl sau: ++,--

« Mbt sb toan tlr c6 thé dwoc dung lam ca
toan t&r don va toan t&r doi: *

« Toan t&r chi muc ("[...]") la toan t&r d6i, mac
du madt trong hai toan hang nam trong
ngoac: arg1[arg2]

« Cac tw khoa "new" va "delete" cling dwgc
coi la toan t&r va c6 thé duwoc dinh nghia lai
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Cac toan t&r overload dwoc

+ - * / %
~& I ! = <
> += -= k= /=
~= §= A= &= |=
>>= <<= == = <=
>= && | | ++ --
: -> ->* () []
new delete new|] delete|]
>> <<
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Cac toan tr khéng overload dwoc

typeid
cons t_cast

reinterpret cast

K
1 ?

sizeof
dynamic cast

static_cast
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Cu phap cua Operator Overloading

« Khai bao va dinh nghia toan ti thwc chéat
khong khac v&i viéc khai bao va dinh
nghia mét loai ham bat ky nao khac

» St dung tén ham la "operator@" cho toan
ter "@": operator+

» S0 lwgng tham so tai khai bao phu thuéc
hai yéu t0:

» Toan t& la toan t&r don hay doi

» Toan t&r dwoc khai bao la ham toan cuc hay
phwong thirc cua lép

4/21/2007 Lap Trinh Hwéng Déi Tweng 10

Cu phap cua Operator Overloading

aa@bb =» aa.operator@(bb)

@aa =>» _aa.operator@)()
aa@ =>» aa.operator@(int)

/

la phwong thire cla l6p

hoac operator@(aa,bb)
hoac operator@(aa)
hoac operator@(aa,int)

la ham toan cuc

4/21/2007 Lap Trinh Hwéng Déi Tweng 11

Vi du minh hoa — L6p PhanSo

typedef int bool;
typedef int Item;
const bool false = 0, true = 1;

long USCLN(long x, long y)

long r;
X = abs(x); y = abs(y):;
if (x == 0 || y == 0) return 1;
while ((r = x % y) != 0)
X = y;
Yy = r;
}
return y;
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Vi du minh hoa — L6p 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 — L6p 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;
}
void PhanSo::Set(long t, long m) {
if (m) {
tu = t;

mau = m;

UocLuoc () ;

}
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Vi du minh hoa — L6p 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;
}

void PhanSo::Xuat() const {
cout << tu;
if (tu != 0 && mau != 1)

cout << "/" << mau;

}
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Cac han ché
doi v&i viéc overload toan to

Khoéng thé tao toan t& méi hodc két hop céac toan
tlr c6 san theo kiéu ma trwdc dé chwa dwoc dinh

» Vi du: khong thé thay di dinh nghfa cé san cua
phép ("+") dbi v&i hai sb kiéu int
. Nhy’ vay, khi tao ’dinh nghia méi cho moét toan t, it
nhat mét trong s6 cac tham so (toan hang) cua toan
an1r2007 1 6 phai la WL@JTlShéHugg’dééﬂoﬁbgum dung. 16




Mot sO rang budc ctia phép todn

« Hau hét cac phép toan khong rang budc y nghia, chi
mot sb truong hop ca biét nhu operator =, operator
[1, operator (), operator -> doi hoi phai dugc dinh
nghia 1 ham thanh phan cia 16p dé toan hang thir
nhét c6 thé 1a mot doi tuong trai (Ivalue).

 Ta phai chu dong dinh nghia phép toan +=, -=, *=,
>>=_ .. du da dinh nghia phép gan va cac phép toan
-k >>
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Lwu y khi dinh nghta lai toan tw

- Tén trong y nghia cda toan t&r gbc, cung
cap chirc ndng ma ngudi dung mong
doi/chap nhan

« Cb gang tai st dung ma nguén mot cach
tdi da
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Ham thanh phan va toan cuc

* Trong vi du trén, ta dinh nghia ham thanh phﬁn cO tén
dac biét bat dau bang tir khoa operator theo sau béi tén

phép toan can dinh nghia. Sau khi dinh nghia phép toan,

ta co thé dung theo giao dién tu nhién:
void main() {
PhanSo a(2,3), b(3,4), c(0,1),d(0,1);
c = a.Cong(b);
d=a+b; // d
cout << "c = ";

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

= ; C
cout << "d = "; d.Xuat(); cout << "\n";
cout << "¢ == d = " << (¢ == d) << "\n";
cout << "¢ I=d = " << (¢ != d) << "\n";
(-a) .Xuat(); // (a.operator -()) .Xuat();
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Ham thanh phan va ham toan cuc

« Khi dinh nghia phép toan bang ham thanh phan, s6
tham sd it hon s6 ngdi mot vi da c6 mot tham sd
ngam dinh 12 ddi twong goi phép toan (toan hang thir
nhat). Phép toan 2 ngdi can 1 tham sb va phép toan 1
ngdi khong c6 tham sb:

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

* Khi dmh nghla phep toan bang ham toan cuc, 5O
tham sd bang sd ngdi, Phep toan 2 ngoi can 2 tham
sd va phép toan mot ngdi can mot tham sé:

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

-a; // a.operator —();
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Vi du minh hoa

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;

Vi du minh hoa

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) ;

void main() {
PhanSo a(2,3), b(3,4), c(0,1),d(0,1);
c =a+b; // d=a.operator + (b);
d =a-b; // d= operator - (a,b);

cout << "c = "; c.Xuat(); cout << "\n";
cout << "d = "; d.Xuat(); cout << "\n";
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Ham thanh phan va toan cuc

« Khi c6 thé dinh nghia bang hai cach, ding ham thanh phan s&
gon hon. Tuy nhién chon ham thanh phan hay ham toan cuc
hoan toan tuy theo so thich cia nguoi sir dung.

« Dung ham toan cuc thuan tién hon khi ta c6 nhu cau chuyén
ki€u ¢ toan hang thir nhat.

« Cac phép toan =, [], (), -> nhu da no6i trén bit budc phai duogc
dinh nghia la ham thanh phan vi toan hang th{r nhat phai la
lvalue.

« Khi dinh nghia phép toan c6 toan hang thir nhat thudc 16p dang
x¢ét thi c6 thé dung ham thanh phan hoac ham toan cuc.

« Tuy nhién, néu toan hang thi nhit khong thudc 16p dang xét
thi phai dinh nghia bang ham toan cuc. Truong hop thong
dung la dinh nghia phép toan << va >>.
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Vi du st 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
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Vi du st 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 + (int a, PhanSo b);
i
PhanSo operator + (int a, PhanSo b)
{ return PhanSo(a*b.mau+b.tu, b.mau); }
7000
PhanSo a(2,3), b(4,1), c(0,1);
¢ =a + b; // a.operator + (b): Ok

c =a+ 5; // a.operator + (5): Ok
c =3 + a; // operator + (3,a): Ok
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Chuyén kiéu (type conversions)

Vé mit khai niém, ta c6 thé thuc hién tron 1an phan so
va sd nguyén trong cac phép toén s6 hoc Vél quan hé
Chang han c6 the cong phan sb va phan sO, phan s6
va s6 nguyén, s6 nguyén va phan sd. Diéu dé ciing
diang cho cac phép toan khac nhu trir, nhén, chia, so
sanh. Nghia 1a ta c6 nhu cau dinh nghTa phép toan +,-
J¥,/,<,>==,=,<=>= cho phan s6 va s nguyén.
Str dung cach dinh nghia cac ham nhu trén cho phep
toan + va lam tuong tu cho cac phép toan con lai ta co
thé thao tac trén phan sb va sd nguyén.
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A o N
Chuyén ki€u
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 + (int a, PhanSo b);

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

PhanSo operator * (PhanSo b) const;
PhanSo operator * (long b) const;
friend PhanSo operator * (int a, PhanSo b);
PhanSo operator / (PhanSo b) const;
PhanSo operator / (long b) const;
// con tiep trang sau

4/21/2007 Lap Trinh Hwéng Déi Tweng

27

2 o N
Chuyén ki€u
// tiep theo
friend PhanSo operator / (int a, PhanSo b);

PhanSo operator - () const;

bool operator == (PhanSo b) const;

bool operator == (long b) const;

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

bool operator != (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, PhanSo b);
bool operator > (PhanSo b) const;

bool operator > (long b) const;

friend bool operator > (int a, PhanSo b);
bool operator <= (PhanSo b) const;

(]




A < A
Chuyén kiéu
* Vi cac khai bao nhu trén, ta c6 thé sit dung phan so
va sO nguyén 1an 1on trong mot bi€u thurc:
void main() {
PhanSo a(2,3), b(1,4), c(3,1), d(2,5);
a=D>b * -¢;
(b+2) * 2/a;
a/3 + (b*c-2)/5;

c
d

}

* Tuy nhién, viét cac ham twong tu nhau lap di 1ap lai la
cach tiép gy mét moi va dé sai sot. Ta thé hoc theo
cach chuyén kiéu ngam dinh ma C++ ap dung cho céc
kicu dit liéu c6 san:

double r = 2; // double x = double(2);

double s = r + 3; // double s = r + double(3);

cout << sqrt(9); // cout << sqrt(double(9));
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Chuyén ki€u biang phuong thic thi€t 1ap

« Khi can tinh todn mot biéu thirc, néu kicu dit ligu
chua hoan toan khop, trinh bién dich s€ tim cach
chuyén kiéu.

— Trong mot biéu thire sb hoc, péu c6 su tham gia cﬁ:a mot
toan hang thuc, cac thanh phan khac s€ dugc chuyén sang
s0 thuec.

— Cac tru(‘n?g hop kh;’w chuyén kiéu duoc thuc hién theo
nguyén tac nang cap (int sang long, float sang double ...).

— Taco ‘Ehé hocﬂ theo c,éch chuyén kiéu tur sé, nguyén sang sb
thuc d€ chuyén tur s6 nguyén sang phan so.

4/21/2007 Lap Trinh Hwéng Déi Tweng 30

Chuyén ki€u biing phuong thitc thiét 1ap

« S6 nguyéq c6 thé chl}yén sang sO thug mot céch,ngém
dinh khi can vi c6 thé tao dugc mot so thuc tir sO
nguyeén.

double r = 2; // double r = double(2);

« Pé co thé chuyén tir s6 nguyén sang phﬁl:l s, ta can

day trinh bién dich céch tao phan so tir s6 nguyén.
PhanSo a = 3; // PhanSo a = PhanSo(3);
// Hay PhanSo a(3);
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Chuyén kiéu bang phuong thite thiét 1ap

« Viéc tao phén sd tir s6 nguyén chinh 1a phép goi
phuong thuc thiét lap.

= ta can xay dung mot phuong thuc thiét 1ap dé tao
mot phan s6 véi tham s 1a s6 nguyén

class PhanSo {
long tu, mau;

public:
PhanSo(long t, long m) {Set(t,m);}
PhanSo(long t) {Set(t,1);} // 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, PhanSo b);
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Chuyén kiéu bang phuong thite thiét 1ap

« Phuong thtc thiét 1ap voi mot tham s 1 s6 nguyén nhu
trén ham y rdng mot s6 nguyén 1a mot phén so, ¢o6 thé
chuyén kiéu ngam dinh tir s6 nguyén sang phan so.

« Khi d6 ta c6 thé giam bot viéc khai bao va dinh nghia phép
toan + phan sb va sd nguyén, co ché chuyén kiéu ty dong
cho phép thuc hién thao tac cong d6, ndi cach khac co thé
giam viéc dinh nghia 3 phép toin xudng con 2:

7o

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
c =a+5; // ¢ = a.operator + (PhanSo(5)) :
Ok
c =3+ a; // ¢ = operator + (3,a): Ok
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Chuyén kiéu bang phuong thite thiét 1ap

« Ta c6 thé giam s6 phép toan can dinh nghia tir 3 xudng 1
bang cach dung ham toan cuc, khi d6 c6 thé chuyén ki€u ca
hai toan hang.

class PhanSo

{
long tu, mau;
public:
PhanSo(long t, long m) {Set(t,m);}
PhanSo(long t) {Set(t,1);}
void Set(long t, long m);
friend PhanSo operator + (PhanSo a, PhanSo b);

friend PhanSo operator - (PhanSo a, PhanSo b);
/7. ..
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Chuyén kiéu bang phuong thuc thiét 1ap
« Khi d6 co ché€ chuyén ki€u c6 thé dugc thuc hién cho ca
hai todn 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 c = a + PhanSo(5);
c =3 + a; // ¢ = operator + (PhanSo(3),a): Ok

// Hay c = PhanSo(3) + a

e (7)Néuviete = 5 + 7;
N 7z 2 ~ o A . ,
Thi c6 thé chuyén ki€u ca hai todn hang dugc
khong?
c = PhanSo operator + (PhanSo(5), PhanSo(7));
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Hai cdch chuyén kiéu
bang phuong thitc thi€t 1ap

« Chuyén kiéu bang phuong thirc thiét 1ap duoc thyc hién
theo nguyén tic c6 thé tao mot d6i twong méi (phén sd) tir
mot d6i tuong da co (sd nguyén). Didu d6 c6 thé dugce thuc
hién theo céch néu trén, hodc dung phuong thuc thiét lap
v6i tham s6 ¢6 gia tri mac nhién.
class PhanSo { S P

long tu, mau; r
1

blic:
public long tu, mau;

PhanSo(long t, long m)
{set(t,m);}

PhanSo (long t)
{set(t,1);}

/...
L

public:
PhanSo(long t, long m
= 1) {Set(t,m);}
h oo
}:




Khi nao chuyén ki€u bing phuong
thitc thi€t 1ap

« Ta dung chuyén kiéu bang phuong thirc thiét 1ap khi
thoa hai diéu kién sau:
—  Chuyén tir kié}l da (sd nguyén) co sang kiéu dang dinh
nghia (phan s0).
- Co quan hé 1a mot tir kiéu da g(’) sang kiéu dang dinh nghia
(mat s6 nguyén 1a mot phan so).
« Céc vi dy dung chuyén kiéu bang phuong thtc thiét
1ap bao gom: Chuyén tir s6 thuc sang s6 phirc,
char * sang String, s6 thuc sang diém trong mit
phang.
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Chuyén ki€u biing phép toan chuyén ki€u

* St dung phuong thic thi€t 1ap dé chuyén ki€u nhu
trén tién 1gi trong mot sd trudng hgp nhung né ciing
c6 mot s6 nhugc diém:

— Mu6n chuyén tir ki€u dang dinh nghia sang mot ki€u da
c6, ta phai stta d6i ki€u da cé.

— Khong thé chuyén tir ki€u dang dinh nghia sang kiéu co
bén cé sian.

— Phuong thic thi€t 1ap v6i mot tham s6 s& din dén co ché
chuyén kiéu ty dong c6 thé khong mong mudn.
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Chuyén ki€u biing phép todn chuyén ki€u
 Cidc nhugc di€m trén c6 thé dudc khic phuc bing
cach dinh nghia phép todn chuyén kiéu.
 Phép toan chuyén ki€u 12 ham thanh phan c6 dang
— X::operator T()
V&i phép todn trén, sé c6 co ché chuyén kiéu tu
dong tir ki€u dang dudc dinh nghia X sang ki€u da
co T.
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N / / /() ° /{’
Dung phép toan chuyén ki€u
« Ta dung phép toan chuyén kiéu khi dinh nghia kiéu
ma1 va muon tan dung cac phép toan cua kiéu da co.

class String

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

String (const String &s2) {p = strdup(s2.p);}

~String() {delete []1 p;}

String& operator = (const String& p2);

int Length() const {return strlen(p);}

void ToUpper () {strupr(p);}

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

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

operator char *() const {return p;}

}:




Dung phép todn chuyén ki€u

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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Vi du vé phép toan chuyén kiéu

« Vi du sau minh hoa rd thém nhu cau chuyén kiéu.
Mot NumStr ¢6 thé chuyén sang s6 thuc.

class NumStr {
char *s;
public:
NumStr (char *p) {s = dupstr(p);}
operator double() {return atof(s);}
friend ostream & operator <<
(ostream &o, NumStr é&ns) ;

}:

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

{

return o << ns.s;

}

4/21/2007 Lap Trinh Hwéng Déi Tweng 42

Vi du vé phép toan chuyén kiéu

void main() {
NumStr s1("123.45"), s2("34.12");

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

cout << "s2 = " << 82 << "\n";
// Xuat 's2 = 34.12' ra cout

cout << "sl + s2 = " << sl + s2 << "\n";
// Xuat 'sl + s2 = 157.57' ra cout

cout << "sl + 50 = " << s1 + 50 << "\n";
// Xuat 'sl + 50 = 173.45' ra cout

cout << "sl * 2 = " << g1 * 2 << "\n";
// Xuat 'sl * 2 = 246.9' ra cout

cout << "sl / 2 = " << 81 / 2 << "\n";
// Xuat 'sl / 2 = 61.725' ra cout
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Dung phép todn chuyén ki€u

« Phép toan chuyén kiéu cling duoc dung dé biéu dién
quan h¢ 1a mot tr kiéu dang dinh nghia sang ki€u 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, Pham So b);
void Xuat () comnst;
operator double() const {return double(tu)/mau;}
}:
PhanSo a(9,4);
cout << sqrt(a) << “\n”;
// cout << sqrt(a.operator double()) << “\n”;
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Su nhép nhing

Nhép nhang 14 hién twong xay ra khi trinh bién dich
tim dugc it nhat hai cach chuyén kiéu dé thuc hi¢n
mot viéc tinh 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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Su nhap nhing

« Luu ¥ rang hién twong nhap nhang khong xay ra khi
thuc hién phép toan s6 hoc ma ngon ngir cung cap

void main() {
int a = 3, b = 7;
double r = 3.2, s = 6.3;
cout << a+b << "\n"; // Ok
cout << r+s << "\n"; // Ok
cout << a+r << "\n"; // Ok: double(a)+r

cout << Sum(a,b) << "\n";// Ok Sum(int, int)
cout << Sum(r,s) << "\n";// Ok Sum(double,
double)
cout << Sum(a,r) << "\n";
// Nhap nhang, Sum(int, int) hay Sum(double,
double)

}
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Su nhap nhing
* Hién tuong nhap nhang thuong Xay ra ngu:(n sur dung
dinh nghia 16p va qui dinh co ché chuyén kiéu bang
phuong thure thiét 1ap va/hay phép toan chuyén kiéu.
class PhanSo {
long tu, mau;
void UocLuoc () ;
int SoSanh(PhanSo b);
public:
PhanSo(long t = 0, long m = 1) {Set(t,m);}
void Set(long t, long m);
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);
operator double() const {return
double (tu) /mau; }
}:
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Su nhap nhang

« Lép phén s6 c6 hai co ché chuyén kiéu, tir s6 nguyén
sang phan s6 nho phuong thurc thiét 1ap va tir phan s6
sang sO thuc nhd phép toan chuyén kiéu.

* Tuy nhién hién tugng nhap nhang xay ra khi ta thu’c
hién phep cong phan s6 va sb nguyén hodc phan sb

vO1 so thuec.
void main() {
PhanSo a(2,3), b(3,4), c;
cout << sqrt(a) << “\n”; // Ok
C=a+b; // Ok
c = a + 2; // Nhap nhang
¢ =2 + a; // Nhap nhang
double r = 2.5 + a; // Nhap nhang
r = a + 2.5; // Nhap nhang
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Su nhdp nhing

« Dé tranh hién tugng nhap nhﬁng nhu trén, ta chuyén
ki€u mdt cach tudong minh.

void main() {
PhanSo a(2,3), b(3,4), c;
= a + b; // Ok
= a + 2; // Nhap nhang
= 2 + a; // Nhap nhang
2.5 + a; // Nhap nhang
a + 2.5; // Nhap nhang
a + PhanSo(2); // Ok
PhanSo(2) + a; // Ok
cout << double(a) + 2.5 << "\n"; // Ok
cout << 2.5 + double(a) << "\n"; // Ok

Qo aQ0ao0a0aaaan
Il

}
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Su nhép nhing

« Tuy nhién viéc chuyén kiéu twong minh lam mat di
su tién lgi cua co ché chuyén kiéu tu dong. Thong
thudng ta phai chiu hy sinh. Trong 16p phan sb ta loai
b6 phép toan chuyén kiéu.

« Sy nhip nhing con xay ra néu viéc chuyén kiéu doi
héi duoc thuc hién qua hai cap.
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Gan va khot1 dong

« D6i véi 16p voi ddi tuong co nhu ciu cap phat tai
nguyén, viéc khoi dong ddi tuong doi hoi phai 6
phuong thire thiét 1ap sao chép dé tranh hién tugng
cac dbi tuong chia sé tai nguyén dan dén mot ving tai
nguyén bi giai phong nhiéu lan khi cac dbi twong bi
huy bo.

« Khi thyc hién phép gan trén cac ddi tuong cing kiéu,
co ché gan mic nhién 13 gan ting thanh phan. Piéu
ndy 1am cho dbi turong bén trai ctia phép gan “béd roi”

7
A

tai nguyén cii va chia sé tai nguyén véi ddi twong & vé
phai. Xét 16p String sau day:
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Gan va khot 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";
}




Gan va khot1 dong

e Trudc khi gdn + Sau khi gan

a E—‘ Nguyen Van A
aa E—' Le Van AA aa

= Khi thuc hi¢n doan chuong trinh trén ta dugc xuét liéu sau:
aa =La van AA
aa = Nguyen Van A
delete 0x0d36
delete 0x0d48
delete 0x0d36
Null pointer assignment

Le Van AA

= Phén tai nguyén (cii) ctia aa bi mat ddu khong thé giai phong,
phan tai nguyén cua a bi chia s¢ voi aa (mdi).
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Gan va khot1 dong

« L&i sai trén duoc khic phuc bang cach dinh nghia
phép gan cho 16p 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 khot dong

String & String::operator = (const String &s)
{

if (this != &s)

{

delete [] p;
p = strdup(s.p):;

}

return *this;

}

* Phép géan thuc hién hai thao tac chinh 1a don dep tai
nguyén cii va sao chép mdi. Thao tac don dep tuong
duong phuong thirc huy bé va thao tac sao chep
turong dwong phuong thirc thiét 1ap sao chép.

* Khi c6 phép gan dugc dinh nghia nhu trén, doan
chuong trinh ké trén cho xuét liéu:
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Gan va khot1 dong
* Trude khi gan * Sau khi gan

a E—‘ Nguyen Van A a E—' Nguyen Van A

walp I lovanma s E\ Bvanak

Nguyen Van A

= Khi thuc hi¢én doan chuong trinh trén ta dugc xuét liéu sau:
aa=Lavan AA
aa = Nguyen Van A
delete 0x0d5a
delete 0x0d48
delete 0x0d36
= Phan tai nguyén (cii) cua aa dugc giai phong, va duoc tao tai

nguyén mai.
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Gan va khot dong

* Phép gén cling c6 thé duoc thuc hién voi cac doi
tuong chia sé tai nguyén bang co ché sao chép nong.

class StringRep

Gan va khot1 dong

class String

{
StringRep *rep;
void CleanUp() { if (--rep->n <= 0) delete rep; }

{ friend class String; void Copy(const String &s) {rep = s.rep; rep->n++;}
I
char *p; public:
int n; String(const char *s = "") {rep = new
StringRep (const char *s) { StringRep(s);}
p = strdup(s); n = 1;} String(const String &s) {Copy(s);}
~StringRep () { ~String() {CleanUp();}
cout << "delete "<< (void *)p << "\n"; String & operator = (const String &s);
delete [] p;} void Output() const {cout << rep->p;}
}i };
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Gan va khoi dong Gan va kho1 dong
String & String::operator = (const String &s) { e Xuat liéu khi thuc hién Am main tfn nhu sau :
if (thi =
if (this I= &s) { — aa=Lavan AA
CleanUp () ;
a7 (E@) ; — delete 0x0d58
} — aa = Nguyen Van A
t *this;
return TEALS — delete 0x0d3e

}

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;
cout << "aa = "; aa.Output(); cout << "\n";
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Luu y: Ta chi can dinh nghia phép gan khi ddi tuong co
nhu cau cap phat tai nguyén. Khi d6 16p phai c6 du b
bon: phuong thirc thiét 1ap, phwong thirc thiét lap sao
chép, phuwong thirc huy bé va phép gan.

Trong mdt 16p c6 dinh nghia hai phép toan: gan va gan két
hop v&i1 phép toan khac, nén dinh nghia phép toan += trudc
va phép toan = sau hay nguoc lai. Tai sao?
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Phép toan << va >>

» <<wva>>la hai phép toan thao tac trén tirng bit khi cac toan
hang 1a s nguyén.

« C++ dinh nghia lai hai phép toan dé dung véi cac d6i tugng
thudc 16p ostream va istream dé thuc hién cac thao tac xuét,
nhép.

« Khi dinh nghia hai phép todn trén, cin thé hién y nghia sau:

— a>>b; //bdavaob

- a<<b; //bd b vaoa

— cout<<a<<“\n” // bo a va “\n” vao cout
— cin>>a>>b; //bocinvaoavab

» L&p ostream (dong dit liéu xui't) dinh nghia phép todn << 4p
dung cho cédc ki€u dir liéu cd ban (nguyén, thuc, char *,...).

* Ldp istream (dong dit li€u nhap) dinh nghia phép todn >> dp
dung cho cédc ki€u dir liéu cd ban (nguyén, thuc, char *,...).
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Phép toan << va >>
cout, cerr 1a cac bién thudc 19p ostream dai dién cho thiét
bi xuat chuan (mac nhién 1a man hinh) va thiét bi bao 161
chuan (ludn ludn 1a man hinh).
cin 12 mot ddi trong thude 16p istream dai dién cho thiét
bi nhdp chuan, mac nhién la ban phim.
Vi khai bao cua 16p ostream nhu trén ta cé thé thuc hién
phép todn << vdi todn hang thir nhat 1a mot dong dir li€u
xuat (cout, ceer, tap tin...), todn hang thir hai thudc cac
ki€u co ban (nguyén, thuc, char *, con tro...).
Tuong tu, ta c6 thé 4p dung phép toan >> vdi toan hang
th{r nhat thudc 16p istream (vi du cin), toan hang thir hai
la tham chiéu dén ki€u co ban hoac con tré (nguyén, thuc,
char *).
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Lop ostream

class ostream : virtual public ios {

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 *);
//
private:
//data ...

bi

[.6p 1stream

class istream

public:
istream & getline(char *, int, char = '\n');
istream & operator>> ( signed char *);
istream & operator>> (unsigned char *);
istream & operator>> (unsigned char &) ;
istream & operator>> ( signed char &);
istream & operator>> (short &);
istream & operator>> (int &) ;
istream & operator>> (long &) ;
istream & operators>> (unsigned short &) ;
istream & operator>> (unsigned int &) ;
istream & operator>> (unsigned long &) ;
istream & operator>> (float &);
istream & operator>> (double &) ;
private:
// data...
J ¢

EIrAYPAvIVY]

: virtual public ios {

Lap vy wul 1uygily
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Phép todn << va >>

« Dé dinh nghia phép todn << theo nghia xuét ra dong dir liéu
xudt cho kiéu dir liéu dang dinh nghia, ta dinh nghia phép toan
nhu ham toan cuc v&i tham sb thtr nhit 1 tham chiéu dén ddi
tugng thudc 16p ostream, két qua tra vé 1 tham chiéu dén
chinh ostream do. Toan hang thir hai thudc 16p dang dinh
nghia.

« Pé dinh nghia phép toan >> theo nghia nhap tir dong dit lidu
nhap cho kiéu dir liéu dang dinh nghia, ta dinh nghia phép toan
>> nhu ham toan cuc véi tham s thir nhét 1a tham chiéu dén
mot dbi twong thudce 16p istream, két qua tra vé 1a tham chiéu
dén chinh istream d6. Toan hang thi hai 1a tham chiéu dén d6i
tuong thudc 16p dang dinh nghia.

* Thong thudng ta khai bao hai phép toan trén 1a ham ban cua
16p dé co thé truy xudt di liéu truc tiép.
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Vi du dinh nghia << va >> cho 16p phan so
//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 D) ;
friend PhanSo operator - (PhanSo a, PhanSo D) ;
friend PhanSo operator * (PhanSo a, PhanSo D) ;
friend PhanSo operator / (PhanSo a, PhanSo D) ;
PhanSo operator - () const {return PhanSo(—tu,mau);}

friend istream& operator >> (istream &is, PhanSo &p) ;

friend ostream& operator << (ostream &os, PhanSo p);

}i

4/21/2007 Lap Trinh Hwéng Bo6i Twong

66

Phép toan << va >>

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)
0os << p.tu;
if (p.tu != 0 && p.mau != 1)
0os << "/" << p.mau;
return os;
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Phép toan << va >>

void main ()

{

PhanSo a, b;

cout << “Nhap phan so a: ”; cin >> a;
cout << “Nhap phan so b: ”; cin >> b;
cout << a << " + " << b << " =" << a + b << "\n";
cout << a << " - " << b << " =" << a-Db << "\n";
cout << a << " * " <<« b << " =" << a * b << "\n";
cout << a << " / " << b << " =" <<a/ b<< "\n";
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Vi du phép toan << va >>: Lop 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 String& p2) ;
friend String operator + (const String &sl, const
String &s2) ;
friend istreamé& operator >> (istream &i, String&
s);
friend ostream& operator << (ostream &o, const
String& s) ;

}i
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Vi du phép toan << va >>: Lop String

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

char st [MAX] ;

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

is.ignore () ;

s = st;

return is;

}

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

return o << S.p;

Phép toan << va >>

« Phép toan << va >> ciing c6 thé dugc dinh nghia voi
toan hang thr nhat thudc 16p dang xét, khong thudc
16p ostream hodc istream. Trong trudng hop do, ta
dung ham thanh phan. Kiéu tra vé 1a chinh ddi tugng
& vé trai dé co thé thuc hién phép toan lién tiép.

« Céc vi du vé str dung phép toan trén theo cach nay la
cac 16p Stack, Tap hop, Danh sach, Mang, Tap tin...

Mang a;
a<<5<<I15; //'bd 5 va 15 vao mang

* Vi du sau minh hoa cach sir dung phép toan trén voi

16p Stack
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|4 14 \
Phép toan << va >>

class Stack
{

Item *st, *top;

int size;

void Init(int sz) {st = top = new Item[size=szl;}

void CleanUp() {if (st) delete [] st;}
public:

Stack (int sz = 20) {Init(sz);}

~Stack () {CleanUp();}

bk abkad~a OFamal *¥Mvanbkaldmé as) .
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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); return *this;}




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 >> c >> d >> e;

cout << setw(4) << a << setw(4) <<
b << setw(4) << c << setw(4)
<< d << setw(4) << e << "\n";

}

« Xudt liéu khi thuc hién doan chuong trinh trén: ?
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Phép toan lay phan tir mang: []

* Ta c6 thé dinh nghia phép toan [] d€ truy xuat phan tu
cua mot doi tugng c¢o y nghia mang.
class String {
friend ostream& operator << (ostream &0, const String& §);
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];}
¥

« Két qua tra vé 1a tham chiéu dé phan tir tra vé c6 thé
dirmg & bén trai cuia phép toan gan (lvalue).
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Phép toan lay phan tir mang: []

* Sau khi dinh nghia nhu trén, c6 thé su dung ddi tuong tra vé &
ca hai vé ctia phép toan gan.
void main() {
clrscr();
String a("Nguyen van A");
cout << al[7] << "\n"; // a.operatorl[] (7)
al[7] = 'v';
cout << al[7] << "\n"; // a.operator[] (7)

cout << a << "\n";
}
« Ta c6 thé cai tién dé phép toan trén cé thé duoc sir dung an
toan khi chi s6 khong hop 16

char *a = “Dai hoc Tu nhien”;
a[300] = ‘H'; // Nguy hiem
String aa(“Dai hoc Tu nhien”);
aal[300] = ‘H’; // Nguy hiem, nhung co the sua
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Phép toan lay phan tir mang: []
* Str dung phép toan trén nhu gia tri trai (lvalue) véi
chi s6 khong hop 18 thuong gy ra nhitng 16i khé tim
va stra. Ta c6 thé khac 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)) ? plil : c;}

Iz

char String::c = 'A';
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Phép toan 1ay phan tir mang: []
« Sau khi dinh nghia nhu trén, ta c6 thé “yén tri” gan vao
cac phan tir c6 chi s6 khong hop 1.

void main() {
clrser();
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
h

« Phép toan [] dinh nghia nhu trén c6 thé hoat dong t6t cho

Phép toan [] cho doi tugng hing

e Tuy nhién sir dung phép toan [] nhu trén la khong
hop 1€ doi voi doi tuong hang.

void main() {
clrscr () ;
String a("Nguyen van A") ;
const String aa("Dai Hoc Tu Nhien") ;
cout << al[7] << "\n";
al7] = 'v';
cout << al[7] << "\n";

cout << aal4] << "\n";// Bao Loi: sai khai niem

aal4] = 'L'; // Bao Loi: tot

cout << aal4] << "\n";// Bao Loi: sai khai niem

cout << aa << "\n";

}
cd hai truong hop: ¢ bén trai va bén phai phép toan gan.
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Phép toan [] cho doi twong hang Phép toan [] cho doi twong hang
e Lbi trén dugc khic phuc bing cdch dinh nghia mot * Khi d6 viéc sir dung phép toan [] dé doc phan tir thi hop 1¢
phién ban 4p dung dugc cho d6i tugng hﬁng. nhung co tinh gan s€ gay ra 101 sai luc bién dich.
class String f{ void main () {
char *p; clrscr();
static char c; String a("Nguyen van A");
public: const String aa("Dai Hoc Tu Nhien");
String(char *s = "") {p = strdup(s);} :T;; f<'3f7] =5 TN
String(const String &s) {p = strdup(s.p);} cout ;< a[;] << "\n¥;
~String() {delete [] p;} cout << aal[4] << "\n";
String & operator = (const String &s); // String::operator[] (int) const : Ok
char & operator[] (int i) {return (i >= 0 && i < strlen(p)) aal[4] = 'L'; // Bao Loi: Khong the la lvalue
? pli]l : c;} cout << aal4] << "\n";
char operator[] (int i) const {return plil;} // String::operator[] (int) const : Ok
}i cout << aa << "\n"; //
char String::c = 'A'; }
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14 /4 r7 A A N \
Phép toan [] véi tham so ki€u bat ky

* Phép toan [] c6 thé duoc dinh nghia voi tham s6 thudc kiéu bat
ky khong nhat thiét 1a kiéu dém duoc.

« Dung phép toan [] v6i cac kiéu chi s6 khac véi sé nguyén rat
thuén tién khi ta mudn thuc hién anh xa mot gia tri co kiéu bat
ky sang mot kiéu khac. Vi du mang anh xa tir tiéng Anh sang
tiéng Viét, mang dém sy xuét hién ciia mot tir 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 twong Gng tén ham
v6i ban than ham do.
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Phép toan [] vo1 tham so kiéu bat ky
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);

I
extern double KhongHopLe (double) ;
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Phép toan [] vé1 tham so ki€u bat ky
BoDoi bb[] = {

"gin", sin,

"cos", cos,

"sqgqrt", sqrt,

"...", KhongHopLe,

};

PF TuongUng: :operator [] (char *th)
{
for (int i = 0; i < n; i++)
if (strcmp(bang[i] .TenHam, th) == 0)
return bang[i] .Ham;
return KhongHopLe;
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Phép toan [] v6i tham so kiéu bat ky

double KhongHopLe (double) {
cerr << "Ham khong hop le\n";

return 0;

void main() {
TuongUng af (dim(bb) ,bb) ;
cout << af["sqgrt"] (9) << "\n";
cout << af["abecd"] (9) << "\n";
char th[20];
double x;
cout << "Nhap ten ham va doi so:";
cin >> th >> x;

cout << th << "(" << x << ") = " << af[th] (x) << "\n";

}
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Phép toan [] vo1 tham so kieu bat ky
« Taco thé tra vé gia tri NULL cho tén ham khong hop 16

PF TuongUng::operator [] (char *th) {
for (int i = 0; 1 < n; i++)
if (strcmp(bang[i] .TenHam, th) == 0)
return bang[i] .Ham;
return NULL;
}
void main() {
TuongUng af (dim(bb) ,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 \nll ;
else
cerr << "Ham " << th << " khong hop le\n";
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Phép toan [] va chuyén kiéu

« Sir chuyén kiéu c6 thé tao cac ddi twong mang y
nghia danh sach véi phép toan [] hoat dong khac nhau
khi ding nhu mot gi tri trai va gia tri phai. Diéu dé
c6 thé dugc thuc hién bang cach tao mot loai d6i
tugng trung gian cd thé chuyén kiéu qua lai véi ky tu.

« Theo cach trén ta c6 thé dinh nghia phép toan [] cho
phép quan diém mat tap tin nhur mot mang (vo han)
cac ky tu.
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Phép toan goi ham: ()

« Phép toan [] chi co thé c6 mot tham s, vi vay dung
phép toan trén khong thuin tién khi ta mudn lay phan
tr cia mOt ma tran hai chiéu. Phép toan go1 ham cho
phép co thé c6 sb tham s bat ky, vi vay thuan tién
khi ta mudn truy xuét phan tir ctia cac dbi tuong thudce
loai méang hai hay nhiéu chiéu hon.

* L&p ma tran sau day dinh nghia phép todn () véi hai
tham sd, nhd vay ta c6 thé truy xuat phan tir ciia ma
tran thong qua s6 dong va sb 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 [l px;}

Matrix operator = (const Matrix &m2) ;

double &operator () (int i, int j) {return px[i*n+3jl;}

double operator() (int i, int j) const

{return pxI[i*n+jl;}

}:
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Phép toan go1 ham ()

« Sau khi dinh nghia phép toan goi ham nhu trén, ta c6 thé
st dung ma tran nhu mdt mang hai chiéu.

void main() {
double a[] = {1,2,3,4,5,6};
Matrix m(2, 3, a);
cout<<"m="<<m<<"\n";
cout << m(1,2) <<"\n"; // m.operator()(1,2)
m(1,2) = 50;
cout <<m(1,2) <<"\n";

}

« Phép toan goi ham ciing duoc dung nhu mot dang vén tat
thay cho mot ham thanh phan thong thudong. Nhu vi du
sau, phép toan goi ham hoat dong tuong duong v41 ham
thanh phan SubStr dé 1ay mot chudi con.
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Phép toan go1 ham
p 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 I[] p;}
String & operator = (const String &s);
void Output() const {cout << p;}

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

char operator[] (int i) const {return pl[il;}
String SubStr(int start, int count) const;
String operator () (int start, int count) const;
//...

}i
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Phép toan go1 ham ()

String String::SubStr(int start, int count) const {
char buf[512];
strncpy (buf, p+start, count); buflcount] = '\0';
return buf;

}

String String::operator () (int start, int count) comnst {
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";
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Phép toan tang va giam: ++ va --

«  ++1a phép toan mot ngdi co vai tro ting gia tri mot ddi twong
1én gia tri ké tiép. Tuong tr -- 1a phép toan mot ngdi co vai
tro giam gia tri mot ddi twong xudng gid tri trude do.

* ++va— chi 4p dung cho céc kiéu dir liéu dém duoc, nghia la
mdi gid tri ctia ddi twong déu co gia tri ké tiép hodc gia tri
truge do.

«  ++va— c6 thé duoc dung theo hai cach, tiép dau ngir hoic
tiép vi ngi.

«  Khi ding nhu tiép dau ngi, ++a co hai vai tro:

—  Tang alén gia tri ké tiép.
—  Tra vé tham chiéu dén chinh a.
«  Khi dung nhu tiép vi ngit, a++ co hai vai tro:
—  Tang a lén gia tri ké tiép.
—  Travé gia tri bang véi a trude khi tang.
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Phép toan tang va giam: ++ va --

» Khi chi dinh nghia mot phién ban ctia phép toan ++
(hay —) phién ban nay s€ dugc dung cho ca hai
truong hop: ti€p dau ngir va ti€p vi ngir.

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 ++();

}:

BT YPAvIVy] Lap I niuviy wul 1uyily v

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),tl,t2;
cout << "t = " << t << "\n";
tl = ++t; // t.operator ++();
// t = 0:00:00, t1l = 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 co thé c6 phép toan ++ va — hoat dong khéc nhau
cho hai cach dung (++a va a++) ta can dinh nghia hai
phién ban ting v&i hai cach dung ké trén. Phién ban tiép
dau ngir c6 thém mot tham so6 gia 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);




Phép toan tang va giam: ++ va --

void ThoiDiem: :Tang() {
tsgiay = ++tsgiay%SOGIAY NGAY;

1
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;
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Phép toan tdng va giam: ++ va --

void main ()
{
clrscr() ;
ThoiDiem t(23,59,59),tl,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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