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 Module-8: GENERIC PROGRAMMING

◦ FunctionTemplate

◦ ClassTemplate

◦ StandardTemplate Library



Generic Programming

 Templates is one of the features which is added in C++

to enable us to define generic classes and functions and

thus provides support generic programming.

 Generic programming is an approach where generic

types are used as parameters in algorithms so that they

work for a variety of suitable data types and data

structures.

 Instead of specifying the actual data type, we

supply a placeholder in templates, and that

placeholder is substituted by the data type that was

utilized during compilation.

 A template can be used to create a family of classes or

family functions to handle different data types.



Generic Programming

• Template classes and
functions eliminate the
code duplication of
different data types and
thus makes the
development easier and
faster.

• Multiple parameters can
be used in both class and
function template.



Function Templates
 Function templates are special functions that can

operate with generic types. This allows us to create a

function template whose functionality can be adapted

to more than one type or class without repeating the

entire code for each type.

 In other words, We can define a template for a

function.

 For example, if we have an add() function, we can

create versions of the add function for adding the int,

float or double type values.

 C++ routines work on specific types. We often need to

write different routines to perform the same operation

on different data types.



Case 1:

int maximum(int a, int b, int c)

{

int max = a;

if (b > max) max = b;

if (c > max) max = c;

return max;

}

Case 2:
float maximum(float a, float b, float c)
{

float max = a;
if (b > max) max = b;
if (c > max) max = c;
return max;

}

double maximum(double a, double b, double c)
{

double max = a;
if (b > max) max = b;
if (c > max) max = c;
return max;

}



Function Templates
 In all the cases, logic is exactly the same, but the data

type is different.

 Function templates allow the logic to be written once

and used for all data types – generic function.

 SYNTAX:

template <class type>

returntype functionname(parameter list/arguments of typeT)

{

// body of function

// with typeT

// wherever appropriate

}



Function Templates
 Generic function to find a maximum value

template <classT>

T maximum(T a,T b,T c)

{

T max = a;

if (b > max) max = b;

if (c > max) max = c;

return max;

}



Function Templates- How it works??



Function Templates- Bubble sort
template <class T>

Void bubble(T a[], int n)

{

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

{

for(int j=n-1;i<j;j--)

{

if(a[j]<a[j-1])

{

swap(a[j],a[j-1]);

}

}

}

}



Function Templates- Bubble sort

template <class X>

Void swap(X &a, X &b)

{

X temp=a;

a=b;

b=temp;

}



Function Templates- Bubble sort
int main()

{

int x[5]={15,25,12,10,20};

float y[5]={ 1.1,5.5,3.3,2.2, 4.4};

bubble(x,5);// calling template function for int values

bubble(y,5);// calling template function for float values

for (int i=0;i<5;i++)

{

cout<<x[i]<<endl;

}

for (int j=0;j<5;j++)

{

cout<<y[j]<<endl;

}

return 0;

}



Function Templates- Overloading

using namespace std;

template<class X>

void fun(X a)

{

cout << "Value of a is : " <<a<< endl;

}

template<class X,classY>

void fun(X b ,Y c)

{

cout << "Value of b is : " <<b<< endl;

cout << "Value of c is : " <<c<< endl;

}

OUTPUT:

Value of a is : 10

Value of b is : 20

Value of c is : 30.5

int main()

{

fun(10);

fun(20,30.5);

return 0;

}


