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• Need same functionality but it should work for 
different data types, what concept you use?

– Function overloading
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Output:

Function Overloading



Generics in C++

• Generic Programming enables the programmer to write 
a general algorithm which will work with all data types

• It eliminates the need to create different algorithms for 
different data types such as integer, string or a character.

• The advantages of Generic Programming are
– Code Reusability

– Avoid Function Overloading

– Once written it can be used for multiple times and cases.

• Generics can be implemented in C++ using Templates.
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Function Template and Class Template

• Templates are the foundation of generic programming
• Templates are powerful features of C++ which allows us to 

write generic programs.
• It involves writing code in a way that is independent of any 

particular type.
• A template is a blueprint or formula for creating a generic 

class or a function. 
• In simple terms, we can create a single function or a class to 

work with different data types using templates.
– For example, if we are writing a function to sort a sequence of data 

but we don’t know what types of data will be passed to that 
function so we may need to write different functions for different 
data types, but rather than writing the same for function multiple 
times for different types we can use the Templates in C++ to make 
our sort function generic which would sort data of any type.
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Function Template and Class Template – Cont’d

• Templates are often used in larger codebase for the 
purpose of code reusability and flexibility of the 
programs. 

• The concept of templates can be used in two different 
ways:

– Function Templates

– Class Templates

• For using the templates tool in C++ we must 
know two keywords: ‘template’ and ‘typename’, 
the typename keyword can be replaced with the 
keyword ‘class’.
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• We can create a single function to work with different data 
types by using a template.

• Defining a Function Template:
– A function template starts with the keyword template followed by 

template parameter(s) inside <> which is followed by the function 
definition.

template <typename T>
T functionName(T parameter1, T parameter2, ...) 
{

// code
}

– In the above code, T is a template argument that accepts different 
data types (int, float, etc.), and typename is a keyword.

– When an argument of a data type is passed to functionName(), the 
compiler generates a new version of functionName() for the given 
data type.

06-May-24
BVL_Kalam Computing Centre, MIT 

Campus, Anna university
9

Function Template and Class Template – Cont’d
C++ Function Template



• Calling a Function Template

– Once we've declared and defined a function 
template, we can call it in other functions or 
templates (such as the main() function) with the 
following syntax

functionName<dataType>(parameter1, parameter2,...);
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Function Template and Class Template – Cont’d
C++ Function Template
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C++ Function Template – Example 1

Output:

// calling with int parameters

// calling with float parameters



• How Do Templates Work?
– Templates are a type of static (compile time) 

polymorphism

– They expand at the compilation time. 

– This is similar to macros, the only difference is that 
the compiler does type-checking before the 
expansion of the template. 

– In simple words, the source code contains only a 
function/class but compiled code may contain 
multiple copies of the same function/class.

06-May-24
BVL_Kalam Computing Centre, MIT 

Campus, Anna university
12

Function Template and Class Template – Cont’d
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• The process of creating functions (with specific types) from function templates 

(with template types) is called function template instantiation ( or instantiation)

• When a function is instantiated due to a function call, it’s called implicit 

instantiation.

• A function that is instantiated from a template is technically called 

a specialization, but in common language is often called a function instance. 

• The template from which a specialization is produced is called a primary 

template. 
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A function call without using angled brackets for same type of 
data

// will instantiate add(int, int)

// will instantiate add(double, double)

Output:
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A function call without using angled brackets for different types of data
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• In our function call add(12, 7.8), we’re passing arguments of two 
different types: one int and one double. 

• Because we’re making a function call without using angled brackets 
to specify an actual type, the compiler will first look to see if there 
is a non-template match for max(int, double). 

• It won’t find one.
• Next, the compiler will see if it can find a function template match
• However, this will also fail, for a simple reason: T can only represent 

a single type. 
• There is no type for T that would allow the compiler to instantiate 

function template add<T>(T, T) into a function with two different 
parameter types. 

• Put another way, because both parameters in the function 
template are of type T, they must resolve to the same actual type.

A function call without using angled brackets for different types of 

data
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A function call without using angled brackets for different types of 

data

Output:
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A function call without using angled brackets for different types of 

data
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A function call without using angled brackets for different types of 

data

Output:
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A function call without using angled brackets for different types of 

data

Output:

auto return type -- we’ll let the compiler 
deduce what the return type should be from 
the return statement
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Abbreviated function templates C++20
• C++20 introduces a new use of the auto keyword: When the auto keyword is used as a 

parameter type in a normal function, the compiler will automatically convert the function 
into a function template with each auto parameter becoming an independent template 
type parameter. This method for creating a function template is called an abbreviated 
function template.

is shorthand in C++20 for the following:

which is the same as the add function template we wrote before.

Output:
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C++ Function Template – Example 2



06-May-24
BVL_Kalam Computing Centre, MIT 

Campus, Anna university
23

Output:
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Create the C++ Function Template named swapNum so 
that it has two parameters of the same type.  A Template 
Function created from swapNum will exchange the 
values of these two parameters. (Test for two different 
types of data)
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• Class Templates
– Similar to function templates, we can use class templates to create 

a single class to work with different data types.
– Class templates come in handy as they can make our code shorter 

and more manageable.

• Class Template Declaration
– A class template starts with the keyword template followed by 

template parameter(s) inside <> which is followed by the class 
declaration.
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Function Template and Class Template – Cont’d



• Creating a Class Template Object
– Once we've declared and defined a class template, 

we can create its objects in other classes or 
functions (such as the main() function) with the 
following syntax:

className<dataType> classObject;

• For example,
className<int> classObject;

className<float> classObject;

className<string> classObject;
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Function Template and Class Template – Cont’d
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Class Template - Example

Output:



• Defining a Class Member Outside the Class 
Template
– Suppose we need to define a function outside of the 

class template. We can do this with the following code:
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Function Template and Class Template – Cont’d

Notice that the code template 
<class T> is repeated while defining 
the function outside of the class. 
This is necessary and is part of the 
syntax.
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Output:



• C++ Class Templates With Multiple Parameters
– In C++, we can use multiple template parameters and 

even use default arguments for those parameters. 
– For example,
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Function Template and Class Template – Cont’d
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Class Templates With Multiple Parameters - Example

Output:


