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Recap : Classes and Objects
● Class, Objects

● Inheritance

● Polymorphism



Code Reusability
● Inheritance and Polymorphism gives some ways of improving code reusability.

● Are there other ways?

○ Counting the number of elements in an array does not depend on whether 
its an int /float / objects

■ Can we write one function to count the length of an array regardless 
of what the array is storing?

○ Stack  supports push, pop and peek irrespective of what the stack is 
storing

■ Can we write one Stack class that implements Push/Pop/Peek that 
works for anything that the stack can store?

● Can be done using the notion of templates



Templates

●  Allows code to be written once and used with many type

● Avoids code duplication

● Templates can be defined for functions, classes, or variables with 
types supplied as parameters.



Student Stack



Stack as a 
Template
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Template



Multiple Template Arguments



Function Templates

● Functions can also be 
implemented based on 
Templates

● Can be called for any datatype / 
class as long as the compiler 
knows how to evaluate > for T



Default Arguments

● In a stack template, suppose we 
want to say
○ If no data type is specified 

then build a stack for integers



Default Arguments

● In a stack template, suppose we 
want to say
○ If no data type is specified 

then build a stack for integers



Default Arguments

● Default arguments can only 
be at the end.



Template 
Specialization

● We can define 
how a function 
should behave for 
some specific 
Input Types.

● A generic Stack 
can have some 
methods

● But Student Stack 
can have some 
different methods



Template Specialization

● If there are multiple 
template inputs, we can 
also specify what should 
happen if one of the 
template is specified.
○ Partial specialization

● Can be done only for 
class templates
○ Cannot be done for 

function templates



Type Generality
● Code is generic 

○ Not tied to a specific data type

○ Can operate on multiple types

■ Even types not known when the code is first written.

● Many Standard C++ libraries are written in this way so that it can 
be used across multiple data types / classes

○ Sorting, vectors, …



See you in the lab on Friday

Try out examples

Practise problems will be available by tomorrow


