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Parametrik Cok Sekillilik Nedir ?

Siniflardaki fonksiyonlarin govdeleri incelendiginde, ¢ogu zaman
yapilan islemler, Uzerinde islem yapilan verinin tipinden
bagimsizdir. Bu durumda fonksiyonun goOvdesi, verinin tipi
cinsinden, parametrik olarak ifade edilebilir:

int abs(int n) {
return (n<0) ? -n : n;
}
long abs(long n) {
return (n<0) ? -n : n;
}

float abs(float n) {
return (n<0) ? -n : n;
}
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«C

abs(), fabs(), fabsl(), labs(), cabs(), ...
e C++

Fonksiyonlara islev yiikleme ?

Hata !

Fonksiyon govdeleri degismiyor !
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#include <iostream.h>
template <class T>
T abs(T n)

{

return (n<0) ?-n: n;

void main()

{
intintl =5;
int int2 = -6;
long lon1 = 70000L;
long lon2 = -80000L,;
double dubl = 9.95;
double dub2 =-10.15;
/I calls instantiate functions
cout << "abs(" << intl << ")=" << abs(int1l) << end]; /I abs(int)
cout << "abs(" << int2 << ")=" << abs(int2) << end]; /[ abs(int)
cout << "abs(" << lonl << ")=" << abs(lonl) << endl; // abs(long)
cout << "abs(" << lon2 << ")=" << abs(lon2) << endl; // abs(long)
cout << "abs(" << dubl << ")=" << abs(dubl) << endl; // abs(double)
cout << "abs(" << dub2 << ")=" << abs(dub2) << endl; // abs(double)

}
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template <class T>
void printArray(T *array,const int size){
for(int i=0;i < size;i++)
cout << array[i] << ;

cout << endl ;

¥
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main() {
int a[3]={1,2,3} ;
double b[5]={1.1,2.2,3.3,4.4,5.5} :
char  c[7]={‘a, ‘b’, ‘c’, ‘d’, ‘e, ‘F’, ‘Q’};

printArray(a,3) ;

printArray(b,5) ;

printArray(c,7) ;
return O ;

¥
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void printArray(int *array,cont int size){
for(int i=0;i < size;i++)
cout << array[i] << ;
cout << endl ;
}
void printArray(char *array,cont int size){
for(int i=0;i < size;i++)
cout << array[i] <<™;

cout << endl ;

¥
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template’in Isleyisi

Gergekte derleyici template ile verilmis fonksiyon govdesi
icin herhangi bir kod Uretmez. Cinki template ile bazi
verilerin tipi parametrik olarak ifade edilmistir. VVerinin tipi
ancak bu fonksiyona iliskin bir cagri oldugunda ortaya
¢ikacaktir. Derleyici her farkh tip icin yeni bir fonksiyon
olusturacaktir. template yeni fonksiyonun verinin tipine
bagli olarak nasil olusturulacagini tanimlamaktadir.

intintl =5;
A

1
cout << "abs(" << int << ")=" << abs(intl);
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programi ister template yapisi ile olusturalim ister de
template yapisi olmaksizin olusturahm, programin bellekte
kaplayacagi alan degismeyecektir. Degisen, kaynak kodun
boyu olacaktir. template yapisi kullanilarak olusturulan
programin kaynak kodu, daha anlasilir ve hata denetimi
daha ylksek olacaktir. Cunki template yapisi
kullanildiginda  degisiklik sadece tek bir fonksiyon
govdesinde yapilacaktir.
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template Parametresi bir Nesne Olabilir

class ComplexT{ /* A class to define complex numbers */
float re,im;
public:
/I other member functions
bool operator>(const ComplexT&) const ; // header of operator> function

I

/* The Body of the function for operator + */
bool ComplexT::operator>(const ComplexT& z) const
{
floatfl =re *re + im * im;
floatf2 = z.re * z.re + z.im * z.im;
if (f1 > f2) return true;
else return false;
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/I template function
template <class type>
const type & MAX(const type &v1, const type & v2)

if (v1 >v2) return vl;

else return v2;
}
void main()
{
int i1=5, i2=-3;

char c1='D', c2='N";

float f1=3.05, f2=12.47;

ComplexT z1(1.4,0.6), z2(4.6,-3.8);
cout << MAX(i1,i2) << endl;

cout << MAX(c1,c2) << endl;

cout << MAX(f1,f2) << endl;

cout << MAX(z1,z2) << endl;
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Coklu template Parametreli Argiimanlar

/I function returns index number of item, or -1 if not found template
template <class atype>
int find(const atype *array, atype value, int size) {
for(int j=0; j<size; j++)
if(array[jJ==value) return j;
return -1;
}

char chrArr[] ={a', 'c’,'f,'s', 'u', 'z'}; [/l array
char ch ='f'; // value to find
int intArr[] ={1, 3,5, 9, 11, 13};

intin=6;
double dubArr[] ={1.0, 3.0, 5.0, 9.0, 11.0, 13.0};
double db =4.0;
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void main()

{
cout << "\n 'f" in chrArray: index=" << find(chrArr, ch, 6);
cout << "\n 6 in intArray: index=" << find(intArr, in, 6);
cout << "\n 4 in dubArray: index=" << find(dubArr, db, 6);
}
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template Imzalari

template <class T>
void swap(T& x, T& y) {

T temp ;

temp=x;

X=Yy,;

y =temp;
}
char strl1[100], str2[100] ;
inti,;
complex cl,c2;
swap(i,j);
swap(cl,c2);
swap( str1[50], str2[50] ) ;
swap( i, str[25] ) ;
swap( strl, str2) ;
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Coklu template Parametreli Yapilar

Template parametre sayisi birden fazla olabilir:

template <class atype, class btype>
btype find(const atype* array, atype value, btype size) {
for(btype j=0; j<size; j++) // note use of btype
if(array[j]==value) return j;
return (btype)-1;

Uretecektir:

short int result,si=100;
int invalue=5;
result = find(intArr, invalue,si) ;

Bu durumda, derleyici sadece farkh dizi tipleri icin degil ayni
zamanda aranan elemanin farkli tipte olmasi durumunda farkli bir kod
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Sinif Template Yapisi

class Stack {

int stiMAX]; /I array of ints

int top; /l index number of top of stack
public:

Stack(); /I constructor

void push(int var); // takes int as argument

int pop(); // returns int value

class LongStack {

long stMAX]; /Il array of longs
int top; /l index number of top of stack
public:
LongStack(); /I constructor
void push(long var); // takes long as argument
long pop(); /I returns long value
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template <class Type>
class Stack{
enum {MAX=100},

Type st[MAX]; / stack: array of any type

int top; / number of top of stack
public:

Stack(){top = 0;} /I constructor

void push(Type ); /I put number on stack

Type pop(); I/l take number off stack

i
template<class Type>
void Stack<Type>::push(Type var) // put number on stack

{
if(top > MAX-1) /1 if stack full,
throw "Stack is full'"; I/l throw exception
st[top++] = var;
}
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template<class Type>

Type Stack<Type>::pop() /I take number off
stack
if(top <= 0) /I if stack empty,

throw "Stack is empty!";  // throw exception
return st[--top];

void main() }
{
/I's1is object of class Stack<float> /I s2 is object of class Stack<long>
Stack<float> s1; Stack<long> s2;
/I push 2 floats, pop 2 floats /I push 2 longs, pop 2 longs
try{ try{
sl.push(1111.1); s2.push(123123123L);
s1.push(2222.2); s2.push(234234234L);
cout << "1: " << s1.pop() << endl; cout << "1: " << s2.pop() << endl;
cout << "2: " << s1.pop() << endl; cout << "2: " << s2.pop() << endl;
} }
/I exception handler /I exception handler
catch(const char * msg) { catch(const char * msg) {
cout << msg << endl; cout << msg << endl;
}
} /[ [End_of program
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