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 C++ this can be achieved using template parameters. A template parameter is a special kind of parameter that can be used to pass a type as argument: just like regular function parameters can be used to pass values to a function, template parameters allow to pass also types to a function. These function templates can use these parameters as if they were any other regular type.
The format for declaring function templates with type parameters is:
template <class identifier> function_declaration;

template <typename identifier> function_declaration;
The only difference between both prototypes is the use of either the keyword class or the keyword typename. Its use is indistinct, since both expressions have exactly the same meaning and behave exactly the same way.
For example, we can declare the overloaded function abs that returns the ablolute value of a number:

int abs(int n)

{


return n < 0 ? -n : n;

}
double abs(double n)

{


return n < 0 ? -n : n;

}

To create a template function that returns the ablolute value of a number we could use:

template <class T> T abs(T n)

{


return n < 0 ? -n : n;

}

The next template returns the greater one of two numbers:

template <class Type> Type max (Type a, Type b)

{

  return (a > b ? a : b);

}

Here we have created a template function with Type as its template parameter. This template parameter represents a type that has not yet been specified, but that can be used in the template function as if it were a regular type.
To use this function template we use the following format for the function call:
function name <type> (parameters)

To call the function max we can write:

int i = max<int>(7,76);
When the compiler encounters this call to a template function, it uses the template to automatically generate a function replacing each appearance of Type by the type passed as the actual template parameter (int in this case) and then calls it. This process is automatically performed by the compiler and is invisible to the programmer.

It is not allowed to pass the fuction max the arguments of different types. We can define the template that allowes to accept arguments of different types:

template <class Type1, class Type2> Type1 max (Type1 a, Type2 b)

{

  return (a > b ? a : b);

}

The function max can be called in one of the next ways:

int i = max(7,76);

int i = max<int,long>(7,76);

Example 1. Absolute value of a number.
#include <stdio.h>

template <class T> T abs(T n)

{


return n < 0 ? -n : n;

}

void main (void) 

{

  double d = abs(-4.55);

  int i = abs(-7);

  printf("%lf %d\n",d,i);

}

Example 2. Maximum of two numbers.
#include <stdio.h>

template <class Type1, class Type2> Type1 max (Type1 a, Type2 b)

{

  return (a > b ? a : b);

}

void main (void) 

{

  int i = max(7,76); printf("%d\n",i);

  i = max<int,long>(7,76); printf("%d\n",i);

}

