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G Thamss.

s+ Khai bao

—

<kiéu tra vé> <tén ham> (<dsts biét trudc>, ..)
{

}

%Y nghia

= Ham c6 s6 lugng tham so khong biét truGe va
thudng cung kiéu (khong dugc la char,
unsigned char, float).

= Phai co it nhat 1 tham so biét trudc.

= Tham s0 ... dat ¢ cudi cung.
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I

VI du
void XuatTongl (char *msg, int n, ..)

{
// Cac lénh & day

}

void XuatTong2 (char *msg, ..)

{
// Cac lénh & day

}

int Tong(int a, ..)

{
// Cac lénh & day

}
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@ Truy xuat danh sach tham so ...

% SU' dung kiéu va cac macro sau (stdarg.h)

= va_list : kiéu dir liéu chira cac tham sg cé
trong ...

= va_start(va_list ap, lastfix) : macro thié€t lap
ap chi dén tham sb dau tién trong ... vGi
lastfix la tén tham sb co dinh cudi cung.

= type va_arg(va_list ap, type) : macro tra ve
tham so co kiéu type ti€p theo.

= va_end(va_list ap) : macro giup cho ham tra
V€ gia tri mot cach “binh thuGng”.

Ham nang cao (phan 2)



I

Vi du

#include <stdarg.h>
void XuatTongl (char *msqg,

{

int n, ..)

va list ap;

va_start(ap, n); // ts cbé dinh cudi cung
int value, s = 0;

for (int i1=0; i<n; i++)

{

value = va arg(ap, int);

s = s + value;

}
va_end (ap) ;
printf (“'%s %d”, msg, s);
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VI du
#include <stdarg.h>
void XuatTong2 (char *msg, ..)

{

va list ap;

va_start(ap, msg); // ts cb dinh cudi
int value, s = 0;

while ((value = va arg(ap, int)) != 0)

{

s s + wvalue;

}
va_end(ap) ;
printf (“'%s %d”, msg, s);
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Vi du
#include <stdarg.h>
int Tong(int a, ..)
{
va list ap;
va_start(ap, n); // ts cbé dinh cudi cung
int value, s = a;
while ((value = va arg(ap, int)) != 0)

{

s s + wvalue;

}
va_end(ap) ;
return s;
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G Khuon mdu ham

< Viét ham tim sO nho nhat trong 2 so

= Viét cAc ham khac nhau dé tim min 2 sd int, 2
sO long, 2 soO float, 2 so double, 2 phan so...

< Nhugc diém
= Ham ban chat giéng nhau nhung khac kiéu
dir liéu nén phai viét nhieu ham giéng nhau.
= SuUa 1 ham phai stra nhitng ham con |ai.
= Khdng thé viét di cac ham cho moi trudng
hdp do con nhiéu kiéu dir li€éu khac.
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G Khuon mdu ham

<*Khai niém
= Viét mét ham duy nh&t nhung cd thé sir dung
cho nhiéu kiéu dir liéu khac nhau.
< CU phap
= tempate <ds mau tham s&> <khai bdo ham>
Vi du
| template <class T> <khai bao ham>

hoac

template <class T1l, class T2> <khai bao ham>
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@ Khudn mau ham

Vi du
template <class T>
T min(T a, T b)
{
if (a < b)
return a;
return b;

}

void main ()
{
int a = 2912, b = 1706;
int m = min<int>(a, b);
printf (“*So nho nhat la %d”, m);
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G Khuon mdu ham

< Lgi ich cla viéc st dung khuén mau ham

= Dé viét, do chi can viét ham téng qua nhét.

= Dé hiéu, do chi quan tdm dén kiéu tong quat
nhat.

= C6 kiéu an toan do trinh bién dich kiém tra
ki€u 1Gc bién dich chuong trinh.

= Khi phdi hgp vai su’ qua tai ham, qua tai toan
tUr hoac con tro ham ta co thé viét dugc cac
chuong trinh rat hay, ngan gon, linh dong va
co tinh tién hoa cao.
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@ Nap chong ham

<*Nhu cau
= Thuc hién mot cong viéc vdi nhiéu cach khac
nhau. Néu cac ham khac tén sé kho quan ly.
< Khai niém nap chong/qua tai (overload) ham
= Ham cung tén nhung c6 tham so dau vao
hoac dau ra khac nhau.
= Nguyén mau ham (prototype) khi bd tén tham
sO phai khac nhau.
= Cho phép nguai glﬁng chon phucng phap
thuan Igi nhat dé thuc hién cong viéc.
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@ Nap chong ham

Vi du

= Nhap mang theo nhiéu cach

void Nhap (int a[], int é&n)

{ // Nhdp n réi nhép mang a

ioid Nhap (int a[], int n)

{ // Nhdp mang a theo n truyén vao

}
int Nhap(int af[])

{

// Nhdp n, nhip mang a rdi tra n vé

}
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@ Nap chong ham

Vi du
= Gan gia tri cho PHANSO

void Gan (PHANSO &ps, int tu, int mau)

{
ps.tu = tu;
ps.mau = mau;

}

void Gan (PHANSO &ps, int tu)

{
ps.tu = tu;
ps.mau = 1;
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@ Nap chong ham

< Chay
= Cac ham sau day la nhu nhau

int Tong(int a, int b) // int Tong(int, int)
{

return a + b;

}
int Tong(int b, int a) // int Tong(int, int)
{

return a + b;

}
int Tong(int x, int y) // int Tong(int, int)
{

return x + y;

}
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@ Nap chong ham

< Su’ nhap nhang, ma ho (ambiguity)
= Do su' tu chuyén doi kiéu

float f£(float x) { return x / 2; }
double f (double x) { return x / 2; }

void main ()

{
float x = 29.12;
double y = 17.06;
printf (“%.2f\n”, £(x)); // float
printf (*%.21f\n”, £(y));// double
printf (“%.2£”, £(10)); // 2?27
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@ Nap chong ham

< Su’ nhap nhang, ma ho (ambiguity)
= Do su' tu chuyén doi kiéu

void f (unsigned char c)
{
printf (“"%d”, c);
}
void f (char c)
{
printf (“%c”, c);
}
void main ()
{
£f('A’); // char
£(65); // ??°

- Ham nang cao (phan 2)



@ Nap chong ham

< Su’ nhap nhang, ma ho (ambiguity)

= Do viéc su dung tham chi€u

int £(int a, int b)
{

return a + b;

}
int £(int a, int &b)
{

return a + b;

}

void main ()

{
int x=1, y = 2;
printf (“%d”, £(x, y)); // 2?7
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@ Nap chong ham

< Su’ nhap nhang, ma ho (ambiguity)

= Do viéc s dung tham s0 mac dinh
int £(int a)
{

return a*a;

}
int £f(int a, int b = 0)
{

return a*b;

}

void main ()

{
printf (“$d\n”, £(2912, 1706));
printf (“$d\n”, £(2912)); [/??27
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@ Nap chong toan tu

<*Khai niém
= Gibng nhu qua tai ham.
= CO mot sO quy dinh khac vé tham so.
= Tao thém ham todn t (operator function) dé
nap chong toan tu.

<kiéu tra vé> operator#(<ds tham sé>)

{

// Cac thao tac can thuc hién

}

= # la toan tu (trur . :: .* ?), <ds tham s6> phu
thudc vao toan t&r dudc nap chong.
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@ Nap chong toan tu

< Toan tu hai ngoi
= Toan tur gan (=), so hoc (+, —, *, /, %), quan
hé (<, <=, >, >=,1=,==), luanly (&&, ||, 1
= GOm cO hai toan hang
= CO thé thay dobi todn hang vé trai
= CO thé tra két qua vé cho phép toan tiép theo
< Toan tU mot ngoi
= Toan tur tang giam (++, — —), toan t&r dao dau
(—)

= Chi c6 mot toan hang
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@ Nap chong toan tu

< Toan tu hai ngoi
= Toan tu + (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

PHANSO operator+ (PHANSO psl, PHANSO ps2)

{
PHANSO ps;
ps.tu = psl.tu*ps2.mau + ps2.tu*psl.mau;

ps.mau = psl.mau*ps2.mau;
return ps;

}

PHANSO a = {1, 2}, b = {3, 4}, c = {5, 6};
PHANSO d a+ b + c; // @ d=a+ (b + c)
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@ Nap chong toan tu

< Toan tu hai ngoi
= Toan tu + (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

void operator+ (PHANSO &psl, PHANSO ps2)

{
PHANSO ps;
ps.tu = psl.tu*ps2.mau + ps2.tu*psl.mau;

ps.mau = psl.mau*ps2.mau;
psl = ps;
}

PHANSO a = {1, 2}, b = {3, 4}, ¢ = {5, 6};
PHANSO d = a + b + c¢; // Loéi
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@ Nap chong toan tu

< Toan tu hai ngoi
= Toan tu + (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

PHANSO operator+ (PHANSO psl, int n)
{
PHANSO ps;
ps.tu = psl.tu + psl.mau*n;
ps.mau = psl.mau;
return ps;

}

PHANSO a = {1, 2};
PHANSO b = a + 2; // OK
PHANSO ¢ = 2 + a; // L&éi sai tht tu toan hang
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@ Nap chong toan tu

< Toan tu hai ngoi
= Toan t == (cho hai PHANSO)

typedef struct {int tu, mau;} PHANSO;

int operator==(PHANSO psl, PHANSO ps2)
{
if (psl.tu*ps2.mau == ps2.tu*psl.mau)
return 1;
return O;

}

PHANSO a = {1, 2}, b = {2, 4};
if (a == b)
printf (“a bdng b”) ;
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@ Nap chong toan tu

< Toan tU mot ngoi
= Toan tu tang ++ (truGc)

typedef struct {int tu, mau;} PHANSO;

PHANSO operator++ (PHANSO &ps)
{

ps.tu = ps.tu + ps.mau;
return ps;

}

PHANSO al

= {1, 2}, a2z = {1, 2};
PHANSO cl = ++al;
PHANSO c2 = a2++; // OK nhung warning ++ sau

Ham nang cao (phan 2)



@ Nap chong toan tu

< Toan tU mot ngoi

= Toan tU tang ++ (sau)
typedef struct {int tu, mau;} PHANSO;

PHANSO operator++ (PHANSO &ps, int notused)
{

ps.tu = ps.tu + ps.mau;
return ps;

}

PHANSO a = {1, 2}, b = {3, 4};
PHANSO cl ++a; // operator++ (ps)
PHANSO c2 a++; // operator++(ps, 0)
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@ Nap chong toan tu

< Toan tU mot ngoi
= Toan tU dao dau —
typedef struct {int tu, mau;} PHANSO;

PHANSO operator— (PHANSO ps)

{
ps.tu = —ps.tu;
return ps;

}

PHANSO a
PHANSO b

{1, 2};
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& Baitap

< Bai 1: Viét chuang trinh tinh tdng cac s6 nguyén
truyén vao ham (co truyén thém so lugng).

< Bai 2: Stra lai bai 1 dé cho phép ngudi dung tinh
tdng cac s co kiéu bat ky dugc truyén vao ham
(co truyén thém so lugng)

<% Bai 3: Viét chuong trinh sap xé€p mang tang dan.
Cac phan tir cia mang cd kiéu bat ky (char, int,
long, float, double, phan so, sinh vién ...)

< Bai 4: SUra lai bai 3 dé cho phép ngudi dung
thay doi quy luat sap xép (téng, giam, am tang
ducng giam, ...)
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