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• To enable the students to understand various stages and constructs 

of C++ programming language and relate them to engineering 

programming problems. 

• To improve their ability to analyze and address variety of problems in 

programming domains. 
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CO 

Number 

Course Outcome 

CO1 Understand the concepts of object-oriented programming 

including programming process and compilation process. 

CO2 Apply different techniques to decompose a problem and 

programmed a solution with its sub modules. 

CO3 Analyze and explain the behavior of simple programs involving the 

programming addressed in the course. 

CO4 Implement and evaluate the programs using the syntax and 

semantics of object-oriented programming. 

CO5 Design the solution of real-world problems in order to determine 

that the program performs as expected. 

Course Outcomes  



 

Scheme of Evaluation  
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Sr. 

No. 
Type of Assessment 

Task 

Weightage of actual 

conduct 

Frequency of Task Final Weightage in Internal 
Assessment (Prorated 

Marks) 

Remarks 

1. Assignment* 10 marks of 
each assignment 

One Per Unit 10 marks As applicable to 
course types depicted 

above. 

2. Time Bound 

Surprise 
Test 

12 marks for each 

test 

One per Unit 4 marks As applicable to 

course types 
depicted above. 

3. Quiz 4 marks of each quiz 2 per Unit 4marks As applicable to 

course types 
depicted above. 

4. Mid-Semester Test** 20 marks for one 

MST. 

2 per semester 20 marks As applicable to 

course types 
depicted above. 

5. Presentation***     Non Graded: Engagement 

Task 

Only for Self Study 
MNGCourses. 

6. Homework NA One per lecture topic 

(of 2 
questions) 

Non-Graded: Engagement 

Task 

As applicable to 

course types 
depicted above. 

7. Discussion Forum NA One per 

Chapter 

Non Graded: Engagement 

Task 

As applicable to 
course types depicted 

above. 

8. Attendance and 
Engagement Score 

on BB 

NA NA 2 marks   



• Defining derived class,  

• modes of inheritance,  

• types of inheritance, 

• ambiguity in inheritance,  

• virtual base class,  

• Function overriding,  

• Member Classes: Nesting of Classes.   The capability of a class to derive properties and 
characteristics from another class is called 
Inheritance.  

Inheritance is one of the most important feature 
of Object Oriented Programming 
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INHERITANCE 

It is the Process of creating a New class from an existing class. The Existing class is called Base or Parent class. The New 
class is called as Child or Derived Class. 

Advantages   

• It permits code reusability. So, save time and increase the program reliability. 

• A programmer can use a class created by another person or company without modifying it derive other classes from it 
that are suited to particular situations 

• Improve Program Reliability 

• It Permits code sharing 

• It permits code reusability. So, save time and increase the program reliability. 

• A programmer can use a class created by another person or company without modifying it derive other classes from it 
that are suited to particular situations 

• Improve Program Reliability 

• It Permits code sharing   

• The base class need not be changed but can be adapted to suit the requirements in different applications. 

6 



INHERITANCE 

It is the Process of creating a New class from an existing class. The Existing class is called Base or Parent class. The New 
class is called as Child or Derived Class. 
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Methods 

and 
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+  
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WHY AND WHEN TO USE INHERITANCE? 

• Consider a group of vehicles. You need to create classes for Bus, Car and Truck. The methods fuelAmount(), capacity(), 
applyBrakes() will be same for all of the three classes. If we create these classes avoiding inheritance then we have to 
write all of these functions in each of the three classes as shown in below figure: 
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Figure 4.1 Need of inheritance [1] 



WHY AND WHEN TO USE INHERITANCE? 

• If we create a class Vehicle and write these three functions in it and inherit the rest of the classes from the vehicle class, 
then we can simply avoid the duplication of data and increase re-usability 
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Figure 4.2 Need of inheritance [1] 



IMPLEMENTING INHERITANCE IN C++ 

• For creating a sub-class which is inherited from the base class we have to follow the below syntax. 

• Syntax: 

class subclass_name : access_mode base_class_name 

{ 

  //body of subclass 

}; 

• Here, subclass_name is the name of the sub class, access_mode is the mode in which you want to inherit this sub class for 
example: public, private etc. and base_class_name is the name of the base class from which you want to inherit the sub 
class. 
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IMPLEMENTING INHERITANCE IN C++ 

• EXAMPLE 

 

11 Figure 4.3 Example inheritance made on Dev C++ 



IMPLEMENTING INHERITANCE IN C++ 

• EXAMPLE 

 

12 Figure 4.4 Example inheritance made on Dev C++ 



MODES OF INHERITANCE 

• Modes of Inheritance 

• Public mode: If we derive a sub class from a public base class. Then the public member of the base class will become 
public in the derived class and protected members of the base class will become protected in derived class.  

• Protected mode: If we derive a sub class from a Protected base class. Then both public member and protected members 
of the base class will become protected in derived class.  

• Private mode: If we derive a sub class from a Private base class. Then both public member and protected members of the 
base class will become Private in derived class.  

13 Figure 4.5 Modes of inheritance[1] 



Types of Inheritance (Overview)  
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PRE-REQUISITES (PUBLIC, PRIVATE AND PROTECTED 
INHERITANCE) 
 
1. Public Inheritance 

Consider the dummy code given below for inheritance. 

class B : public A 

{ 

}: 

The line class B : public A tells the compiler that we are inheriting class A in class B in public followings : 

(a) All the public members of class A becomes public members of class B. 

(b) All the protected members of class A becomes protected members of class B. 

(c) Private members are never inherited. 
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2. PRIVATE INHERITANCE 
 
Consider the dummy code given below for inheritance: 

class B : private A 

{ 

}: 

The line class B : private A tells the compiler that we are inheriting class A in class B in private mode. In private 

mode inheritance note the following points: 

(a) All the public members of class A becomes private members of the class B. 

(b) All the protected members of the class A becomes private members of class B. 

(c) Private members are never inherited. 
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The above dummy code can be written as too. 

class B : A 

{ 

}: 

 

As the default inheritance mode is private mode. 
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PROTECTED INHERITANCE 

Consider the dummy code given below for inheritance: 

class B : protected A 

{  

}: 

The line class B : protected A tells the compiler that we are inheriting class A in class B in protected mode. In 

protected mode inheritance note the following points: 

(a) All the public members of class A becomes protected members of class B. 

(b) All the protected members of class A becomes protected members of class B. 

(c) Private members are never inherited. 
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NOTE: 

• Note that: A class A is inherited in class B in public mode, all protected members of class A becomes 

protected for class B. Now if this class B is inherited to some new class C, then these protected members 

inherited from A will be available from A will be available to class C, in whatever mode you inherit class B to 

class C. 

• Initially let us assume that you inherited class A into class B in private mode, then all protected members of 

class A becomes private for class B. They can be used inside the class B. But if you inherit class B into new class 

C then these members won’t be available in C as private members are never inherited. 
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TYPES OF INHERITANCE 
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1. SINGLE INHERITANCE 

2. MULTIPLE INHERITANCE 

3. MULTI-LEVEL INHERITANCE 

Figure 4.6 Types of inheritance[1] 



TYPES OF INHERITANCE 
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4. HIERARCHICAL INHERITANCE 

5. HYBRID/VIRTUAL INHERITANCE 

Figure 4.7 Types of inheritance[1] 



 SINGLE INHERITANCE 

CLASS 
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Figure 4.8 Program made on Dev-C++ 



 MULTIPLE INHERITANCE 

CLASS 
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Figure 4.8 Program made on Dev-C++ 



 MULTIPLE INHERITANCE 

CLASS 
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Figure 4.8 Program made on Dev-C++ 



MULTILEVEL INHERITANCE 

  

 

25 Figure 4.9 Program  made on Dev-C++ 



MULTILEVEL INHERITANCE 

  

 

26 Figure 4.10 Program  made on Dev-C++ 



MULTILEVEL INHERITANCE 

  

 

27 Figure 4.10 Program  made on Dev-C++ 



HYBRID INHERITANCE 

  

 

28 Figure 4.14 Program  made on Dev-C++ 



HYBRID INHERITANCE 

  

 

29 Figure 4.15 Program  made on Dev-C++ 



HYBRID INHERITANCE 

  

 

30 Figure 4.16 Program  made on Dev-C++ 



Assessment Questions    

1. (a) Define ambiguity in inheritance. 

         (b) What are modes of inheritance? 

         (c) What is nesting of classes? 

2. Can we call private constructor? If yes , then how? 

3. Write a C++ program to differentiate between three modes of inheritance. 

4. Write a C++ program to demonstrate hierarchical inheritance. 
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APPLICATIONS     

• You use nested classes to reflect and to enforce the relationship between two classes. You should define a class within 
another class when the nested class makes sense only in the context of its enclosing class or when it relies on the 
enclosing class for its function. For example, a text cursor might make sense only in the context of a text component.  
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Frequently Asked Questions: -  

1. Is inheritance important to C++? 

2. When would I use inheritance? 

3. How do you express inheritance in C++? 

4. Is it okay to convert a pointer from a derived class to its base class? 

5. What’s the difference between public, private, and protected? 

6. Why can’t my derived class access private things from my base class? 

7. How can I protect derived classes from breaking when I change the internal 
parts of the base class? 

8. I’ve been told to never use protected data, and instead to always use private 
data with protected access functions. Is that a good rule? 

9. Okay, so exactly how should I decide whether to build a “protected interface”? 

33 



SUMMARY 

1. Inheritance is the mechanism of deriving new class from an existing class. The old class and new class is 

known as in pair : super-sub, base-derived, parent-child. 

2. Inheritance provides the idea of reusability. Code once written can be used again and again in several 

different classes. 

3. C++ provides support for: single level and multilevel inheritance, multiple inheritance, hierarchical 

inheritance, hybrid inheritance. 

4. Private members are never inherited. 

5. Virtual base class is used to avoid duplicity of data members into the target derived class. 
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SUMMARY (Continued) 

• In an inheritance hierarchy constructor of base class is called first, 
then constructor of derived class is called. 

 

• In an inheritance hierarchy destructor class is called first, then 
destructor of base class is called. 

 

• Containership allows us to use object of one class as a member of 
other class. This type of containership provides the idea of has a 
relationship or nesting of classes. 
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• To enable the students to understand various stages and constructs 

of C++ programming language and relate them to engineering 

programming problems. 

• To improve their ability to analyze and address variety of problems in 

programming domains. 
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CO 

Number 

Course Outcome 

CO1 Understand the concepts of object-oriented programming 

including programming process and compilation process. 

CO2 Apply different techniques to decompose a problem and 

programmed a solution with its sub modules. 

CO3 Analyze and explain the behavior of simple programs involving the 

programming addressed in the course. 

CO4 Implement and evaluate the programs using the syntax and 

semantics of object-oriented programming. 

CO5 Design the solution of real-world problems in order to determine 

that the program performs as expected. 

Course Outcomes  



 

Scheme of Evaluation  
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Sr. 

No. 
Type of Assessment 

Task 

Weightage of actual 

conduct 

Frequency of Task Final Weightage in Internal 
Assessment (Prorated 

Marks) 

Remarks 

1. Assignment* 10 marks of 
each assignment 

One Per Unit 10 marks As applicable to 
course types depicted 

above. 

2. Time Bound 

Surprise 
Test 

12 marks for each 

test 

One per Unit 4 marks As applicable to 

course types 
depicted above. 

3. Quiz 4 marks of each quiz 2 per Unit 4marks As applicable to 

course types 
depicted above. 

4. Mid-Semester Test** 20 marks for one 

MST. 

2 per semester 20 marks As applicable to 

course types 
depicted above. 

5. Presentation***     Non Graded: Engagement 

Task 

Only for Self Study 
MNGCourses. 

6. Homework NA One per lecture topic 

(of 2 
questions) 

Non-Graded: Engagement 

Task 

As applicable to 

course types 
depicted above. 

7. Discussion Forum NA One per 

Chapter 

Non Graded: Engagement 

Task 

As applicable to 
course types depicted 

above. 

8. Attendance and 
Engagement Score 

on BB 

NA NA 2 marks   



• Defining derived class,  

• modes of inheritance,  

• types of inheritance, 

• ambiguity in inheritance,  

• virtual base class,  

• Function overriding,  

• Member Classes: Nesting of Classes.   The capability of a class to derive properties and 
characteristics from another class is called 
Inheritance.  

Inheritance is one of the most important feature 
of Object Oriented Programming 
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AMBIGUITY IN INHERITANCE 

• What is ambiguity? 

• In multiple inheritance when two base classes having same name for their functions and data, ambiguity arises when they 

are used in the derived class.  

• For example, consider the two classes A and B having same function signature for function named show like void show().  

• Both the classes are inherited in the third class C.  

• How class C can use show() of class A and show of class B individually?  

• Simply accessing show function in class C creates confusion as to which show we want to refer; show of class A or show of 

class B.  

6 



SCOPE RESOLUTION OPERATOR 

• In these situations we can use the scope resolution operator with class names to functions for accessing the 

function of individual class. Thus inside the member functions of class C we can access show of class A as A : : 

show( ) and show of class B as B : : show. If function show is also defined in the class C and all show are public 

then they can access in the main using an object of class C as: 

C o1; 

O1.A  : :show( ); //calls show of A class  

O1.B  : :show( ); //calls show of B class  

O1.show( ); // calls show of C class 

7 



EXAMPLE TO RESOLVE AMBIGUITY IN MULTIPLE 
INHERITANCE 

8 
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EXPLANATION 

• In the program we have three classes : A, B and C. In all the classes we have a data member num 

of int type and function show with same signature. The num of A and B are accessed in the class C as  

A : : num and B : :num  

even though they are not static members. In the main the show of A and B classes are accessed with 

an object o1 of class C as : 

  O1.A : : show( ); 

  O1.B : : show ( ); 
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HIERARCHICAL INHERITANCE 

• When number of classes have a direct access to one common class, then this type of hierarchical 
inheritance is visible.  

• The main base class can be modified alone if required and all derived classes will see that effect.  
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EXAMPLE # 1 OF HIERARCHICAL INHERITANCE 

 

   

 

12 Figure 4.11 Program  made on Dev-C++ 



HIERARCHICAL INHERITANCE 

 

   

 

13 Figure 4.12 Program  made on Dev-C++ 



HIERARCHICAL INHERITANCE 

 

   

 

14 Figure 4.13 Program  made on Dev-C++ 



EXAMPLE # 2 
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EXPLANATION 

• In the second program: 

• we have university class which has just data member, a char array of 40 characters named uname.  

• This class is inherited by two classes’ college1 and college2.  

• The two classes display their name and the university to which they are affiliated. 
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AMBIGUITY IN HYBRID INHERITANCE 



AMBIGUITY IN HYBRID INHERITANCE 
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Figure 4.19 Program  made on Dev-C++ 



AMBIGUITY IN HYBRID INHERITANCE 
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Figure 4.20 Program  made on Dev-C++ 



AMBIGUITY IN HYBRID INHERITANCE 
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Figure 4.21 Program  made on Dev-C++ 



OUTPUT 
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Figure 4.22 Program output made on Dev-C++ 



SOLUTION- VIRTUAL BASE CLASS 

23 

• When two or more objects are derived from a common base class, we can prevent multiple copies of the 
base class being present in an object derived from those objects by declaring the base class as virtual 
when it is being inherited. Such a base class is known as virtual base class.  
 

• This can be achieved by preceding the base class’ name with the word virtual. 
 

• Virtual base classes are created before non-virtual base classes, which ensures all bases get created 
before their derived classes. 
 

• Suppose you have two derived classes B and C that have a common base class A,  
 

• You also have another class D that inherits from B and C.  
 

• You can declare the base class A as virtual to ensure that B and C share the same sub-object of A. 
 

  



VIRTUAL BASE CLASS 

• Consider the situation where we have one class A.  

• This class A is inherited by two other classes B and C.  

• Both these classes are inherited in a new class D.  

• This is as shown in figure given below. In dummy code form this is shown below: 
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VIRTUAL BASE CLASS (Continued) 

From the previous figure we can see that  

 

• data members/ functions of class A are inherited twice to class D.  

 

• One through class B and second through class C.  

 

• When any data/ function members of class A is accessed by an object of class D, ambiguity 
arises as to which data/function members would be called ?  

 

• One inherited through B or the other inherited through C.  

 

• This confuses compiler and it flashes error message.  

 

• To resolve this ambiguity when class A is inherited in both class B and class C, it is declared as 
virtual base class by placing the keyword virtual as: 
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SOLUTION- VIRTUAL BASE CLASS 

26 
Figure 4.23 Program 4 made on Dev-C++ 



OUTPUT 
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Figure 4.24 Program output made on Dev-C++ 



VIRTUAL BASE CLASS 

• Virtual can be written before or after the public.  

• Only one copy of data/function member will be copied to class C and class B and class A becomes virtual 

base class. 

• Virtual base classes offer a way to save space and avoid ambiguities in class hierarchies that uses multiple 

inheritances.  

• When a base class is specified as a virtual base, it can act as an indirect base more than once without 

duplication of its data members.  

• A single copy of its members is shared by all the base classes that use it as a virtual base. 
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PROGRAM TO ILLUSTRATE VIRTUAL BASE 
CLASS 

29 



EXPLANATION:  

 

 

The class A has just one data member a which is public.  
 
This class is virtually inherited in class B and class C.  
 
Now class B and class C becomes virtual base and no 
duplication of data member a is done.  
 
In the main we display the value of a using a pointer. 
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Assessment Questions 

1. (a) Define ambiguity in inheritance. 

         (b) How to resolve the problem of ambiguity in C++? 

         (c) Write a program to resolve ambiguity in C++? 

2. What are the rules of resolving ambiguity? 

3. Write a C++ program to demonstrate virtual base class. 

4. Write a C++ program to differentiate ambiguity through different modes of inheritance. 
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APPLICATIONS/RULES 

• Virtual base classes are used in virtual inheritance in a way of preventing multiple “instances” of a given class appearing 
in an inheritance hierarchy when using multiple inheritances. 

• virtual can be written before or after the public.  

• Now only one copy of data/function member will be copied to class C and class B and class A becomes the virtual base 
class. 
 

• Virtual base classes offer a way to save space and avoid ambiguities in class hierarchies that use multiple inheritances.  

• When a base class is specified as a virtual base, it can act as an indirect base more than once without duplication of its 
data members.  

• A single copy of its data members is shared by all the base classes that use virtual bas 
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Frequently Asked Questions: -  

1. What is ambiguity? 

2. When a problem of ambiguity occurs? 

3. What special considerations needs to be taken when virtual 

inheritance is used? 

4. What are the points to consider when a class is inherited that uses 
virtual inheritance? 

5. Why can’t my derived class access private things from my base 
class? 

33 



SUMMARY 

1. When you derive classes, ambiguities can result if base and derived classes have members with the same 

names. The declaration of a member with an ambiguous name in a derived class is not an error. ... The 

ambiguity is only flagged as an error if you use the ambiguous member name. 

2. Solution of ambiguity in multiple inheritance: The ambiguity can be resolved by using the scope resolution 

operator to specify the class in which the member function lies as given below: obj. a :: abc(); This 

statement invoke the function name abc() which are lies in base class a 

3. We remove ambiguity occurred in the case of hybrid inheritance  Multipath Inheritance 

4. There are two ways to avoid c++ ambiguity. 

1. Avoid ambiguity using scope resolution operator. 

2. Avoid ambiguity using virtual base class. 
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SUMMARY (Continued) 

5. Virtual base classes are used in virtual inheritance in a way of preventing multiple “instances” of a given 

class appearing in an inheritance hierarchy when using multiple inheritances. 

6. When two or more objects are derived from a common base class, we can prevent multiple copies of the 

base class being present in an object derived from those objects by declaring the base class as virtual when 

it is being inherited. Such a base class is known as virtual base class. 
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To enable the students to understand various 

stages and constructs of C++ programming 

language and relate them to engineering 

programming problems. 

To improve their ability to analyze and address 

variety of problems in programming domains. 
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CO 

Number 

Course Outcome 

CO1 Understand the concepts of object-oriented programming 

including programming process and compilation process. 

CO2 Apply different techniques to decompose a problem and 

programmed a solution with its sub modules. 

CO3 Analyze and explain the behavior of simple programs involving the 

programming addressed in the course. 

CO4 Implement and evaluate the programs using the syntax and 

semantics of object-oriented programming. 

CO5 Design the solution of real-world problems in order to determine 

that the program performs as expected. 

Course Outcomes  



 

Scheme of Evaluation  
 

4 



• Introduction & types of polymorphism,  

• Function overloading, 

The word polymorphism means having many 

forms.  

In simple words, we can define polymorphism as 

the ability of a message to be displayed in more 

than one form. 

5 

CONTENTS 
 



WHAT IS POLYMORPHISM 

In programming languages, polymorphism means that some code or operations or objects behave differently in different 
contexts.  

For example, the + (plus) operator in C++[2]:  

4 + 5       <-- integer addition 

3.14 + 2.0  <-- floating point addition 

s1 + "bar"  <-- string concatenation! 

In C++, that type of polymorphism is called overloading.  

Typically, when the term polymorphism is used with C++, however, it refers to using virtual methods, which we'll discuss 
shortly. 

6 



WHAT IS POLYMORPHISM 

In programming languages, polymorphism means that some code or operations or objects behave differently in different 
contexts.  

For example, the + (plus) operator in C++:  

4 + 5       <-- integer addition 

3.14 + 2.0  <-- floating point addition 

s1 + "bar"  <-- string concatenation! 

In C++, that type of polymorphism is called overloading.  

Typically, when the term polymorphism is used with C++, however, it refers to using virtual methods, which we'll discuss 
shortly. 

7 Figure 5.1 Real life example of polymorphism[1] 



EMPLOYEE EXAMPLE 

Here, we will represent 2 types of employees as classes in C++[2]:  

a generic employee (class Employee)  

a manager (class Manager)  

For these employees, we'll store data, like their:  

• name  

• pay rate  

And...we'll require some functionality, like being able to:  

• initialize the employee  

• get the employee's fields  

• calculate the employee's pay  

To help demonstrate polymorphism in C++, we'll focus on the methods that calculate an employee's pay.  

8 



EMPLOYEE EXAMPLE 

9 Figure 5.2 example of polymorphism[2] 



EMPLOYEE EXAMPLE 

10 Figure 5.3 example of polymorphism[2] 



EMPLOYEE EXAMPLE 

11 Figure 5.4 example of polymorphism[2] 

SAME FUNCTION WE’LL BE DEFINING  
FOR CLASS MANAGER 



MANAGER CLASS 

12 Figure 5.6 example of polymorphism[2] 



MANAGER CLASS 

13 Figure 5.6 example of polymorphism[2] 



MANAGER CLASS 

14 Figure 5.8 example of polymorphism[2] 

• The pay() method is given a new definition, in which the payRate has 2 possible uses. If the manager is salaried, payRate 
is the fixed rate for the pay period; otherwise, it represents an hourly rate, just like it does for a regular employee. 

• Note: Employees paid by a salary (i.e., those that are salaried) get a fixed amount of money each pay period (e.g., week, 2 
weeks, month) regardless of how many hours they work.  



MANAGER CLASS 

15 Figure 5.9 example of polymorphism[2] 



OUTPUT 

16 Figure 5.10 example of polymorphism[2] 



EMPLOYEE EXAMPLE-WHY PUBLIC INHERITANCE? 

• Often, we want a derived class that is a "kind of" the base class:  

• Employee  <-- generic employee 

   | 

Manager   <-- specific kind of employee, 

              but still an "employee" 

• In these cases, public inheritance:  

      class Manager : public Employee { 

      is the kind of inheritance that should be used.  

• I.e, if a Manager is truly a "kind of" Employee, then it should have all the things (i.e., the same interface) that an 
Employee has.  

• Deriving a class publicly guarantees this, as all the public data and methods from the base class remain public in the 
derived class.  

17 



TYPES OF POLYMORPHISM 

18 Figure 5.11 Types of polymorphism[2] 



COMPILE TIME POLYMORPHISM 

• This type of polymorphism is achieved by function overloading or operator overloading.  

• Function Overloading: When there are multiple functions with same name but different parameters then these 
functions are said to be overloaded. Functions can be overloaded by change in number of arguments or/and change in 
type of arguments. 

RULES FOR FUNCTION OVERLOADING- 

• Function declarations that differ only in the return type. For example, the following program fails in compilation. 

19 



COMPILE TIME POLYMORPHISM 

RULES FOR FUNCTION OVERLOADING- 

• Member function declarations with the same name and the name parameter-type-list cannot be overloaded if any of 
them is a static member function declaration. For example, following program fails in compilation. 

 

 

 

 

 

 

• Parameter declarations that differ only in a pointer * versus an array [] are equivalent. That is, the array declaration is 
adjusted to become a pointer declaration 

int fun(int *ptr);  

int fun(int ptr[]); // redeclaration of fun(int *ptr)  

20 

Figure 5.13 Program made on Dev-C++ 



FUNCTION OVERLOADING 

• EXAMPLE 

 

21 Figure 5.14 Program made on Dev C++ 



FUNCTION OVERLOADING 

• EXAMPLE 

 

22 Figure 5.15 Program made on Dev C++ 



FUNCTION OVERLOADING 

• EXAMPLE 

 

23 Figure 5.16 Program made on Dev C++ 



FUNCTION OVERLOADING 

• EXAMPLE 

 

24 Figure 5.17 Program made on Dev C++ 



LET’S MODIFY THE PROGRAM 

• EXAMPLE 

 

25 Figure 5.18 Program made on Dev C++ 



LET’S MODIFY THE PROGRAM and EXECUTE 

• EXAMPLE 

 

26 Figure 5.19 Program made on Dev C++ 



LET’S MODIFY THE PROGRAM and EXECUTE 

• EXAMPLE 

 

27 Figure 5.20 Program made on Dev C++ 

ERROR 

Because compiler treats 

fractional values as double 

values by default. 
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Summary 

In this lecture we have 
discussed about Polymorphism 

We have discussed about how 
to apply polymorphism.  

Discussed about types of 
polymorphism 

Discussed about Function 
overloading. 



Frequently Asked question 

Q1 What is a polymorphism?  

   Polymorphism means "many forms", and it occurs when we have many classes that are 
related to each other by inheritance. Like we specified in the previous chapter; 

Inheritance lets us inherit attributes and methods from another 

class. Polymorphism uses those methods to perform different tasks. 

Q2 What is an compile time polymorphism? 

   This type of polymorphism is achieved by function overloading or operator overloading. 

Function Overloading: When there are multiple functions with same name but different 

parameters then these functions are said to be overloaded 

29 



Q3 What is run time polymorphism and how to achieve it ? 

 This type of polymorphism is achieved by Function Overriding. Function overriding 
on the other hand occurs when a derived class has a definition for one of the 

member functions of the base class. That base function is said to be overridden.   

   It can achieved by Method overriding in which a child class overrides a method in 

its parent. An overridden method is essentially hidden in the parent class, and is 

not invoked unless the child class uses the super keyword within the overriding 

method. 

30 



Assessment Questions: 

31 

1. Which of the following statement is not correct about function overiding? 

A. Function overriding cannot be done within a class. 

B. Overridden function must have same return type and same parameter list. 

C. A function can be overridden only once. 

D. Static function cannot be overridden. 

 

2. Which among the following best describes polymorphism? 
a) It is the ability for a message/data to be processed in more than one form 
b) It is the ability for a message/data to be processed in only 1 form 
c) It is the ability for many messages/data to be processed in one way 
d) It is the ability for undefined message/data to be processed in at least one way. 

 
 
 
 

 
 



Discussion forum. 

What is the real life example of polymorphism? Try to implement it in 

form of C++ program. 

32 

https://www.youtube.com/watch?v=ZcWUk9C4suI 
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To enable the students to understand various 

stages and constructs of C++ programming 

language and relate them to engineering 

programming problems. 

To improve their ability to analyze and address 

variety of problems in programming domains. 
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CO 

Number 

Course Outcome 

CO1 Understand the concepts of object-oriented programming 

including programming process and compilation process. 

CO2 Apply different techniques to decompose a problem and 

programmed a solution with its sub modules. 

CO3 Analyze and explain the behavior of simple programs involving the 

programming addressed in the course. 

CO4 Implement and evaluate the programs using the syntax and 

semantics of object-oriented programming. 

CO5 Design the solution of real-world problems in order to determine 

that the program performs as expected. 

Course Outcomes  



 

Scheme of Evaluation  
 

4 



• Operator overloading,  

• Rules for overloading operators,  

• Overloading of unary & binary operators,  

The word polymorphism means having many 
forms.  

In simple words, we can define polymorphism as 
the ability of a message to be displayed in more 
than one form. 

5 

CONTENTS 
 



OPERATOR OVERLOADING 

AIM- 

• To enable C++ operators to work with objects of class. i.e. In order to use an operator on a class object, it must be 
overloaded. 

• The jobs performed by overloaded operators can also be performed by explicit function calls, but the operator notation 
is more clearer and more familiar to the programmer. 

• Operator overloading is an important concept in C++. It is a type of polymorphism in which an operator is overloaded to 
give user defined meaning to it. Overloaded operator is used to perform operation on user-defined data type. 

• For example '+' operator can be overloaded to perform addition on various data types, like for Integer, 
String(concatenation) etc. 

• Normally, arithmetic operators works only on int, float, double and long values. If arithmetic operators are used with 
user- defined datatypes, it will generate an error. But if the operator is overloaded, the corresponding method is called 
automatically. 

6 



OPERATOR OVERLOADING- WHY? 

 

 

7 Figure 5.21 Program made on Dev C++ 



POINTS TO BE NOTED 

 

 

8 

• New operators cannot be defined. 

• Meaning of operators cannot be changed. 

• The function through which operator overloading is achieved must be either non-static member function or a global 
function which is friend function. 

• We can overload unary operators, binary operators but not ternary operator. 



HOW TO OVERLOAD? USE OPERATOR FUNCTION 

 

 

9 

• In C++, you can overload most operators so that they perform special operations relative to classes that you create.  

• Operator Overloading is achieved by creating ‘Operator Function’ using the keyword “operator”.  
• An operator function defines the operations that the overloaded operator will perform relative to the class upon which it 

will work. 

• Operator functions can be either members or non-members of a class.  

• Non-member operator functions are almost always friend functions of the class. 

• The way that operator functions are written differs between member and non-member functions. 

• Overloading as Member Function: 

• When you are overloading a unary operator, argument list will be empty.  

• When you are overloading binary operators, argument list will contain one parameter. 

• Overloading as Friend(global) Function: 

• Unary operators take one argument. 

• Binary operators take two arguments. 

 



OPERATOR THAT CAN’T BE OVERLOADED 

 

 

10 

• Friend Functions cannot be used to overload the following operators (however, member functions can be used): 

      =     Assignment Operator 

     ( )     Function Call Operator 

     [ ]      Subscript Operator 

      ->     Arrow Operator 

• Operators that cannot be overloaded 

SCOPE RESOLUTION operator  :: 

sizeof 

typeid (to know the type of an object) 

member selector  . 

member pointer selector .* 

ternary operator  ?: 

 



 OVERLOADING UNARY OPERATOR 
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SYNTAX (using member function): 

 return_type operator op ( ) 

 

 

 

  

example: 

void operator ++ ( ){ 

 a= ++a; 

 b= ++b; 

} 

void operator -- ( ) { 

 a= --a; 

 b= --b; 

} 

Keyword Operator to be  
overloaded 

Creating 
Operator 
function 



 OVERLOADING UNARY OPERATOR 

CLASS 

   

 

12 Figure 5.22 Program made on Dev C++ 



 OVERLOADING UNARY OPERATOR 

CLASS 
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Figure 5.23 Program made on Dev-C++ 



 OVERLOADING UNARY OPERATOR 

CLASS 
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Figure 4.24 Program made on Dev-C++ 



OUTPUT 

CLASS 
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Figure 5.25 Program OUTPUT made on Dev-C++ 



OVERLOADING POST INCREMENT USING FRIEND 
FUNCTION 

CLASS 
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Figure 5.26 Program OUTPUT made on Dev-C++ 



OVERLOADING POST INCREMENT USING FRIEND 
FUNCTION 

CLASS 
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Figure 5.27 Program OUTPUT made on Dev-C++ 



OVERLOADING [ ] OPERATOR 

CLASS 
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Figure 5.28 Program OUTPUT made on Dev-C++ 



OVERLOADING BINARY OPERATOR 

SYNTAX: 

   class_name operator op (class_name object) 

 

 

Example: 

complex  operator  + (complex ob) //operator function 

{ 

   // function body 

} 
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OVERLOADING BINARY OPERATOR 

SYNTAX: 

   class_name operator op (class_name object) 

 

 

Example: 

complex  operator  + (complex ob) //operator function 

{ 

   // function body 

} 

  

 

20 Figure 5.29 Program  made on Dev-C++ 



OVERLOADING BINARY OPERATOR 

SYNTAX: 

   class_name operator op (class_name object) 

 

 

Example: 

complex  operator  + (complex ob) //operator function 

{ 

   // function body 

} 

  

 

21 Figure 5.30 Program  made on Dev-C++ 



OVERLOADING BINARY OPERATOR 

SYNTAX: 

   class_name operator op (class_name object) 

 

 

Example: 

complex  operator  + (complex ob) //operator function 

{ 

   // function body 

} 

  

 

22 Figure 5.31 Program  made on Dev-C++ 



OVERLOADING BINARY OPERATOR 

23 Figure 5.32 Program  made on Dev-C++ 
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Summary 

In this lecture we have 
discussed about Operator 

overloading 

We have discussed about Rules 
for overloading operators.  

Discussed about types of 
operator that can be 

overloaded or not 

Discussed about unary and 
binary overloading. 



Frequently Asked question 

Q1 What is a Operator overloading?  

    Operator overloading is used to overload or redefines most of the operators available in 
C++. It is used to perform the operation on the user-defined data type. For 
example, C++ provides the ability to add the variables of the user-defined data type that 
is applied to the built-in data types. 

Q2 What is difference between operator overloading and functional overloading? 

   Operator overloading allows operators to have an extended meaning beyond their 
predefined operational meaning. Function overloading (method overloading) allows us 
to define a method in such a way that there are multiple ways to call it. 

25 



Q3 What are the rules for overloading operators? 

•  There are some rules for the operator overloading. These rules are like below 

• Only built-in operators can be overloaded. If some operators are not present in 
C++, we cannot overload them. 

• The arity of the operators cannot be changed 

• The precedence of the operators remains same. 

• The overloaded operator cannot hold the default parameters except function call 
operator “()”. 

• We cannot overload operators for built-in data types. At least one user defined 
data types must be there. 

• The assignment “=”, subscript “[]”, function call “()” and arrow operator “->” 
these operators must be defined as member functions, not the friend functions. 

• Some operators like assignment “=”, address “&” and comma “,” are by default 
overloaded. 

26 



Assessment Questions: 

27 

1.  What is operator overloading in C++? 
a) Overriding the operator meaning by the user defined meaning for user defined 
data type 
b) Redefining the way operator works for user defined types 
c) Ability to provide the operators with some special meaning for user defined 
data type 
d) All of the mentioned 

2. What is the syntax of overloading operator + for class A? 
a) A operator+(argument_list){} 
b) A operator[+](argument_list){} 
c) int +(argument_list){} 
d) int [+](argument_list){} 

 
 
 
 

 
 



Discussion forum. 

Can we overload the operators using a Friend Function? If Yes then 
specify How? 

28 

https://www.youtube.com/watch?v=PoD10qspKrM 
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Course Objectives 
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To enable the students to understand various 

stages and constructs of C++ programming 

language and relate them to engineering 

programming problems. 

To improve their ability to analyze and address 

variety of problems in programming domains. 
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CO 

Number 

Course Outcome 

CO1 Understand the concepts of object-oriented programming 

including programming process and compilation process. 

CO2 Apply different techniques to decompose a problem and 

programmed a solution with its sub modules. 

CO3 Analyze and explain the behavior of simple programs involving 

the programming addressed in the course. 

CO4 Implement and evaluate the programs using the syntax and 

semantics of object-oriented programming. 

CO5 Design the solution of real-world problems in order to 

determine that the program performs as expected. 

Course Outcomes  



 
Scheme of Evaluation  

 

4 
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•Declaring & initializing pointers 

•Virtual function 

 

Contents 



Introduction  of Pointers 

• Pointer is a variable (like int, float, char,...) which holds 
address of another variables. 

• Pointer is the most important concept in case of System 
programming or CORE programming coz it allows direct 
access to memory locations 

 

e.g.:- 

1. int a=10; 

2. int *pa=&a; 

3. cout<<*pa; 

 
6 



Course Objectives 
•To understand the basics of Pointers in C++ Programming. 

•To apply virtual functions in programming languages for   

modeling real world problems. 

• To apply the concept of Dynamic Memory Allocation. 

 

 



8 

Data-type *name; 

• * is a unary operator, also called as indirection operator. 

• * is used to declare a pointer and also to dereference a 
pointer. 

• When you write int *,  

•     compiler assumes that any address that it holds points 
to an integer type. 

•  m= &count; 

• it means memory address of count variable is stored into 
m. 

 

Declaring Pointer 



Int *ptr;  

•   declaring variable ptr which holds   the value at 
address of int type 

 int val =1; 

•  assigning int the literal value of 1 

 ptr=&val;  

• dereference and get value at address stored in ptr 

int deref =*ptr 

• cout<< deref; 

•Output will be 1 

 

Initializing Pointer 



10 

• Pointers are used in situations when passing actual values 
is difficult or not desired.  

• To return more than one value from a function. 

• They increase  the execution speed. 

• The pointer are more efficient in handling the data types . 

• Pointers reduce the length and complexity of a program. 

 

Benefits of Pointer 



Pointer Types 

• Pointer 

• C++  has pointer types for each type of object 

• Pointers to int objects 

• Pointers to char objects 

• Pointers to user-defined objects 

           (e.g., RationalNumber) 

• Even pointers to pointers 

• Pointers to pointers to int objects 

 



 

• Declaration of Pointer variables 
  type* pointer_name; 

  //or  

 type *pointer_name; 

where type is the type of data pointed to (e.g. int, char, double) 

 

Examples: 

    int *n; 

  RationalNumber *r; 

  int **p;    // pointer to pointer 

      

 

Pointer Variable 



Address Operator & 

• The "address of " operator (&) gives the memory 
address of the variable 

• Usage: &variable_name 

 

100 … … … … 
Memory address: 1024 

int a = 100; 

//get the value,  

cout << a;   //prints 100 

//get the memory address 

cout << &a;   //prints 1024 

… 
1020 

a 



100 88 … … … 
Memory address: 1024 1032 

 a 

… 
1020 

b 

#include <iostream> 

using namespace std; 

void main(){ 

 int a, b; 

 a = 88; b = 100; 

 cout << "The address of a is: " << &a << endl; 

cout << "The address of b is: " << &b << endl; 

}  

Result is: 

The address of a is: 1020 

The address of b is: 1024 

 

Address Operator & 



 

 

 

 

 

 

 

 

 

• The value of pointer p is the address of variable a 

• A pointer is also a variable, so it has its own memory address 

 

 

100 88 … 1024 … 
Memory address: 1024 1032 

… 
1020 

a p 

int a = 100; 

int *p = &a; 

cout << a << " " << &a <<endl; 

cout << p << " " << &p <<endl; 

Result is: 

100 1024 

1024 1032 

Pointer Variables 



Pointer to Pointer 

What is the output? 

 

58 58 58 



 Dereferencing Operator * 

• We can access to the value stored in the variable pointed to 
by using the dereferencing operator (*),  

100 88 … 1024 … 
Memory address: 1024 1032 

… 
1020 

int a = 100; 

int *p = &a; 

cout << a << endl; 

cout << &a << endl; 

cout << p << " " << *p << endl; 

cout << &p << endl; 

 

Result is: 

100 

1024 

1024 100 

1032 

 

a p 



Points to remember 
• Declaring a pointer means only that it is a pointer: int *p; 

• Don’t be confused with the dereferencing operator, which is 
also written with an asterisk (*). They are simply two 
different tasks represented with the same sign 

  int a = 100, b = 88, c = 8; 

  int *p1 = &a, *p2, *p3 = &c; 

  p2 = &b; // p2 points to b 

  p2 = p1;  // p2 points to a 

  b = *p3; //assign c to b 

  *p2 = *p3; //assign c to a 

  cout << a << b << c;   

Result is: 

 888  

 



Pointer Example 

The code 

 

void doubleIt(int x,  
           int * p) 

{ 

 *p = 2 * x; 

} 

int main(int argc, const 
char * argv[])  

{ 

 int a = 16; 

 doubleIt(9, &a); 

 return 0; 

} 

Box diagram 

Memory Layout 

 

9 x 

p  

(8200) 

x  

(8196) 

16 a 

main 

doubleIt 

p 

a  

(8192) 
16 

9 

8192 

main 

doubleIt 

a gets 18 



#include <iostream>  

using namespace std; 

int main (){ 

 int value1 = 5, value2 = 15;  

 int *p1, *p2;  

 p1 = &value1; // p1 = address of value1 

 p2 = &value2; // p2 = address of value2  

 *p1 = 10;     // value pointed to by p1=10  

 *p2 = *p1;    // value pointed to by p2= value       // pointed to by p1  

 p1 = p2;      // p1 = p2 (pointer value copied)  

 *p1 = 20;     // value pointed to by p1 = 20  

 cout << "value1==" << value1 << "/ value2==" << value2;  

 return 0;  

}  

Let’s figure out: 
value1==? / value2==? 

Also, p1=? p2=? 

Pointer Example 



  int a = 3; 

  char s  = ‘z’; 
  double d = 1.03; 

  int *pa = &a; 

  char *ps = &s; 

  double *pd = &d;   

% sizeof returns the # of bytes… 
  cout << sizeof(pa) << sizeof(*pa) 

       << sizeof(&pa) << endl; 

  cout << sizeof(ps) << sizeof(*ps) 

       << sizeof(&ps) << endl; 

  cout << sizeof(pd) << sizeof(*pd) 

          << sizeof(&pd) << endl; 

 

Pointer Example 



   Reference Variables 

A reference is an additional name to  

an existing memory location 

9 x 

re

f 

Pointer: 

9 x 

re

f 

Reference: 

int x=9; 
int *ref; 
ref = &x; 

int x = 9; 
int &ref = x; 



• A reference variable serves as an alternative name for an 
object 

 

int m = 10; 

int &j = m;  // j is a reference variable 

cout << “value of m = “ << m << endl;  
                  //print 10 

j = 18; 

cout << “value of m = “ << m << endl;  
     // print 18 

   Reference Variables 



• A reference variable always refers to the same 
object. Assigning a reference variable with a new 
value actually changes the value of the referred 
object. 

• Reference variables are commonly used for 
parameter passing to a function 

   Reference Variables 



Traditional Pointer Usage 

void IndirectSwap(char *Ptr1, char *Ptr2){ 
char temp = *Ptr1; 

*Ptr1 = *Ptr2; 

*Ptr2 = temp; 

} 

int main() { 
char a = 'y'; 

char b = 'n'; 

IndirectSwap(&a, &b); 

cout << a << b << endl; 

return 0; 

} 

 



Pass by Reference 

void IndirectSwap(char& y, char& z) { 
char temp = y; 

y = z; 

z = temp; 

} 

int main() { 
char a = 'y'; 

char b = 'n'; 

IndirectSwap(a, b); 

cout << a << b << endl; 

return 0; 

} 



Pointers and Arrays 

The name of an array points only to the first element not 

the whole array. 

1000 

1012 

1016 

1004 

1008 



#include <iostream> 

using namespace std; 

 

void main (){ 

    int a[5]; 

 cout << "Address of a[0]: " << &a[0] << endl; 

    << "Name as pointer: " << a << endl; 

} 

 

 

Result: 
Address of a[0]: 0x0065FDE4 

Name as pointer: 0x0065FDE4 

 

Pointers and Arrays 



Dereferencing An Array Name 

#include <iostream> 

using namespace std; 

void main(){ 

 int a[5] = {2,4,6,8,22}; 

 cout << *a << " "  

      << a[0]; 

} //main 

2 

4 

8 

6 

22 a[4] 

a[0] 

a[2] 

a[1] 

a[3] 

a 

a 

This element is 

called a[0] 

or *a 



Array Names as Pointers 

To access an array, any pointer to the first element can be 

used instead of the name of the array. 

 
We could replace *p by *a 

2 2 

 

#include <iostream> 

using namespace std; 

void main(){ 

 int a[5] = {2,4,6,8,22}; 

 int *p = a; 

 cout << a[0] << " "  

      << *p; 

}  

2 

4 

8 

6 

22 a[4] 

a[0] 

a[2] 

a[1] 

a[3] 

a p 

a 



Multiple Array Pointers 
Both a and p are pointers to the same array.  

2 2 

4 4 

 

#include <iostream> 

using namespace std; 

void main(){ 

 int a[5] = {2,4,6,8,22}; 

 int *p = &a[1]; 

 cout << a[0] << " "  

      << p[-1]; 

 cout << a[1] << " "  

      << p[0]; 

}  

2 

4 

8 

6 

22 a[4] 

a[0] 

a[2] 

a[1] 

a[3] 

p 

p[0] 

a[0] 



Pointer Arithmetic 

Given a pointer p, p+n refers to the element that is 

offset from p by n positions. 

2 

4 

8 

6 

22 

a 

a + 2 

a + 4 

a + 3 

a + 1 p 

p + 2 

p + 3 

p - 1 

p + 1 



*(a+n) is identical to a[n] 

Dereferencing Array Pointers 

2 

4 

8 

6 

22 

a 

a + 2 

a + 4 

a + 3 

a + 1 

a[3] or *(a + 3)      

a[2] or *(a + 2) 

a[1] or *(a + 1) 

a[0] or *(a + 0) 

a[4] or *(a + 4) 

 Note: flexible pointer syntax 



Array of Pointers & Pointers to Array 

a 

b 

c 

An array of Pointers 

p 

int a = 1, b = 2, c = 3; 

int *p[5]; 

p[0] = &a; 

p[1] = &b; 

p[2] = &c; 

int list[5] = {9, 8, 7, 6, 5}; 

int *p; 

P = list;//points to 1st entry 

P = &list[0];//points to 1st entry 

P = &list[1];//points to 2nd entry 

P = list + 1; //points to 2nd entry 

A pointer to an array 



                NULL pointer 

• NULL is a special value that indicates an empty pointer 

• If you try to access a NULL pointer, you will get an error 

  int *p; 

  p = 0;  

  cout << p << endl; //prints 0 

  cout << &p << endl;//prints address of p  

  cout << *p << endl;//Error! 



         Storing 2D Array 

 int twod[3][4] = {{0,1,2,3}, {4,5,6,7}, 

                    {8,9,10,11}}; 

  

  int oned[12]; 

 for(int i=0; i<3; i++){ 

  for(int j=0; j<4 ; j++) 

   oned[i*4+j] = twod[i][j]; 
} 



              Virtual function 

• A virtual function a member function which is 
declared within base class and is re-defined 
(Overriden) by derived class. When you refer to a 
derived class object using a pointer or a reference 
to the base class, you can call a virtual function for 
that object and execute the derived class’s version 
of the function. 

• They are mainly used to achieve run time 
polymorphism. 

• Functions are declared with a virtual keyword in 
base class. 
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              Rules for Virtual function 

• They Must be declared in public section of class. 

•  Virtual functions cannot be static and also cannot 
be a friend function of another class.  

• Virtual functions should be accessed using pointer 
or reference of base class type to achieve run time 
polymorphism.  

• The prototype of virtual functions should be same 
in base as well as derived class. 

•  They are always defined in base class and 
overridden in derived class. 

38 



 NOTE: If we have created virtual function in base 
class and it is being overridden in derived class then 
we don’t need virtual keyword in derived class, 
functions are automatically considered as virtual 
functions in derived class. 

39 



#include <iostream>  

using namespace std;    

class base {  

public:  

    virtual void print()  

    {  

        cout << "print base class" << endl;  

    }  

    void show()  

    {  

        cout << "show base class" << endl;  

    }  

};    
40 

Program to implement virtual function 



class derived : public base {  

public:  

    void print()  

    {  

        cout << "print derived class" << endl;  

    }    

 void show()  

    {  

        cout << "show derived class" << endl;  

    }  

};    
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int main()  

{  

    base* bptr;  

    derived d;  

    bptr = &d;  

    // virtual function, binded at runtime  

    bptr->print();  

    // Non-virtual function, binded at compile time  

    bptr->show();  

}  
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print derived class  

show base class 

43 

Output 



Frequently Asked question 

Q1 What is a pointer?  

 A pointer is a variable whose value is the address of another 
variable, i.e., direct address of the memory location. Like any 
variable or constant, you must declare a pointer before using it to 
store any variable address. The general form of a pointer variable 
declaration is − 

• type *var-name; 

Q2 What is the use of virtual? 

 You use virtual functions when you want to override a certain 
behavior (read method) for your derived class rather than the one 
implemented for the base class and you want to do so at run-time 
through a pointer to the base class. 

44 



Q3 What is run time polymorphism and how to achieve it ? 

   Virtual functions in C++ use to create a list of base class 
pointers and call methods of any of the derived classes 
without even knowing kind of derived class object. Virtual 
functions are resolved late, at runtime. ... 
Runtime polymorphism can be achieved only through a 
pointer (or reference) of base class type. 

45 



Assessment Questions: 

46 

1. Which of the following is true about virtual functions in C++. 

A Virtual functions are functions that can be overridden in derived class with the same signature. 

B Virtual functions enable run-time polymorphism in a inheritance hierarchy. 

C If a function is &#39;virtual&#39; in the base class, the most-derived class&#39;s implementation of the 

function is called according to the actual type of the object referred to, regardless of the declared 

type of the pointer or reference. In non-virtual functions, the functions are called according to the 

type of reference or pointer. 

D. All of the above 

Ans:-D 

2. Which of the following is the correct way to declare a pointer ? 

A. int *ptr 

B. int ptr 

C. int &amp;ptr 

D. All of the above 

Ans:-A 
 

 
 



Discussion forum. 

Can a virtual function be const? Why virtual function 
is used in C++? 

47 

https://www.youtube.com/watch?v=SF8HbxDbNr0&t=14s 
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Course Objectives 
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To enable the students to understand various 

stages and constructs of C++ programming 

language and relate them to engineering 

programming problems. 

To improve their ability to analyze and address 

variety of problems in programming domains. 
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CO 

Number 

Course Outcome 

CO1 Understand the concepts of object-oriented programming 

including programming process and compilation process. 

CO2 Apply different techniques to decompose a problem and 

programmed a solution with its sub modules. 

CO3 Analyze and explain the behavior of simple programs involving 

the programming addressed in the course. 

CO4 Implement and evaluate the programs using the syntax and 

semantics of object-oriented programming. 

CO5 Design the solution of real-world problems in order to 

determine that the program performs as expected. 

Course Outcomes  



 
Scheme of Evaluation  

 

4 
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• Pointer to objects 

• This pointer 

 

 

Contents 



• Pointers can point to objects as well as to simple 
data types and arrays. We’ve seen many examples 
of objects defined and given a name, in statements 
like 

 Distance dist; 

•  where an object called ‘dist’ is defined to be of the 
Distance class 

6 

Pointers to Objects 



 

#include <iostream> 

using namespace std; 

class Distance // Distance class 

{ 

private: 

int feet; 

float inches; 

public: 

void getdist() //get length from user 

{ 

cout << “\nEnter feet: “; cin >> feet; 

cout << “Enter inches: “; cin >> inches;} 
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Accessing Member Functions by Pointer 



void showdist() //display distance 

{ cout << feet << “\’-” << inches << ‘\”’; } 

} 

int main() 

{ 

Distance dist; //define a named Distance object 

dist.getdist(); //access object members 

dist.showdist(); // with dot operator 

Distance* distptr; //pointer to Distance 

distptr = new Distance; //points to new Distance object 

distptr->getdist(); //access object members 

distptr->showdist(); // with -> operator 

cout << endl; 

return 0;} 
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Accessing Member Functions by Pointer 



 
Defining a Pointer of Class type 

 • We can define pointer of class type, which can be used to point to class 
objects. 

class Simple  { public: int a; };  

int main() 

 { Simple obj; 

 Simple* ptr;  

// Pointer of class type ptr = &obj;  

cout << obj.a; cout << ptr->a;  

// Accessing member with pointer 

 }  

Here you can see that we have declared a pointer of class type which 
points to class's object. We can access data members and member 
functions using pointer name with arrow -> symbol. 
 

9 



 
Pointer to Data Members of Class 

 
We can use pointer to point to class's data members 
(Member variables). 

• Syntax for Declaration : 

datatype class_name :: *pointer_name; 

• Syntax for Assignment: 

• pointer_name = &class_name :: datamember_name; 
Both declaration and assignment can be done in a 
single statement too. 

• datatype class_name::*pointer_name = 
&class_name::datamember_name ; 

10 



Using Pointers with Objects 

• For accessing normal data members we use the 
dot . operator with object and -> qith pointer to 
object. But when we have a pointer to data 
member, we have to dereference that pointer to 
get what its pointing to, hence it becomes, 
Object.*pointer To Member and with pointer to 
object,  

• it can be accessed by writing, 

• ObjectPointer->*pointerToMember 

11 



class Data  

{  

public:  

int a;  

void print() 

 {  

cout << "a is "<< a;  

} };  

12 

Using Pointers with Objects 



int main()  

{  

Data d, *dp; dp = &d; // pointer to object int 
Data::*ptr=&Data::a; // pointer to data member 'a' 
d.*ptr=10; d.print();  

dp->*ptr=20; 

 dp->print();  

} 
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Using Pointers with Objects 



•  this pointer is a pointer accessible only within the non static 
member functions of a class, struct, or union type.  

• It points to the object for which the member function is called. 
Static member functions do not have a this pointer. this is a 
keyword that refers to the current instance of the class. It can 
be used to pass current object as a parameter to another 
method. It can be used to refer current class instance 
variable. 

• Syntax: 

 

14 

 this->member-identifier  

This Pointer 

University Institute of Engineering 



Situations where ‘this’ pointer is used 

• 1) When local variable’s name is same as member name 

   class Test  

{  

private:  

int x;  

public:  

void setX (int x)  

{  

 // The 'this' pointer is used to retrieve the object's x  

 // hidden by the local variable 'x'  

 this->x = x; }  
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void print() { cout << "x = " << x << endl; }  

};  

int main()  

{  

Test obj;  

int x = 20;  

obj.setX(x);  

obj.print();  

return 0;  

}  
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Output: 

x = 20 

For constructors, initializer list can also be used when 
parameter name is same as member’s name. 
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2) To return reference to the calling object 

/* Reference to the calling object can be returned */  

Test& Test::func ()  

{  

   // Some processing  

   return *this;  

}   

  

18 

 

Example 2 

 



• When a reference to a local object is returned, the 
returned reference can be used to chain function 
calls on a single object. 
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  class Test  

{  

private:  

  int x;  

  int y;  

public:  

  Test(int x = 0, int y = 0) { this->x = x; this->y = y; }  

  Test &setX(int a) { x = a; return *this; }  

  Test &setY(int b) { y = b; return *this; }  

  void print() { cout << "x = " << x << " y = " << y << endl; }  

};    
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   Example 3 

 



int main()  

{  

  Test obj1(5, 5);  

  // Chained function calls.  All calls modify the same 
object  

  // as the same object is returned by reference  

  obj1.setX(10).setY(20);    

  obj1.print();  

  return 0;  

}  
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• Output: 

• x = 10 y = 20 

22 



Program to implement 

pointer to class and object 
• #include <iostream> 

• using namespace std; 

class Box { 

   public: 

      // Constructor definition 

      Box(double l = 2.0, double b = 2.0, double h = 2.0) { 

         cout <<"Constructor called." << endl; 

         length = l; 

         breadth = b; 

         height = h; 

      } 

      double Volume() { 

         return length * breadth * height; 

      } 
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 private: 

      double length;     // Length of a box 

      double breadth;    // Breadth of a box 

      double height;     // Height of a box 

}; 

 

int main(void) { 

   Box Box1(3.3, 1.2, 1.5);    // Declare box1 

   Box Box2(8.5, 6.0, 2.0);    // Declare box2 

   Box *ptrBox;                // Declare pointer to a class. 
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 // Save the address of first object 

   ptrBox = &Box1; 

 

   // Now try to access a member using member access 
operator 

   cout << "Volume of Box1: " << ptrBox->Volume() << endl; 

 

   // Save the address of second object 

   ptrBox = &Box2; 
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// Now try to access a member using member access operator 

   cout << "Volume of Box2: " << ptrBox->Volume() << endl; 

   

   return 0; 

} 

When the above code is compiled and executed, it produces the 
following result − 

 

Constructor called. 

Constructor called. 

Volume of Box1: 5.94 

Volume of Box2: 102 
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Frequently Asked question 

• Q1 What is Pointer Object C++? 

• In C++, a pointer holds the address of an object stored in memory. 
The pointer then simply “points” to the object. The type of 
the object must correspond with the type of the pointer. 

• Q2 Is a pointer an object? 

• A pointer is a type of variable that carries location information. In 
this case, the example variable will store the address of an 
Order object that we want to interact with. We initialize 
the pointer variable by using the C++ new operator to construct a 
new object of type Order. 

27 



• Q3 What is use of this pointer? 

• Every object in C++ has access to its own address through an 
important pointer called this pointer. The this pointer is an 
implicit parameter to all member functions. Therefore, 
inside a member function, this may be used to refer to the 
invoking object. 

28 



Assessment Questions: 

29 

1. Which of the following is true about this pointer? 

A     It is passed as a hidden argument to all function calls 

B     It is passed as a hidden argument to all non-static function calls 

C     It is passed as a hidden argument to all static functions 

D    None of the above 

Ans: B  

2. Predict the output of following C++ program. 

#include<iostream> 

using namespace std; 

class Test 

{ 

private: 

  int x; 

public: 

  Test(int x = 0) { this->x = x; } 

  void change(Test *t) { this = t; } 

  void print() { cout << "x = " << x << endl; } 

}; 

  

 



int main() 

{ 

  Test obj(5); 

  Test *ptr = new Test (10); 

  obj.change(ptr); 

  obj.print(); 

  return 0; 

} 

A.  x = 5 

B. x = 10 

C. Compiler Error 

D None of above 

Ans:-C 
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Discussion forum. 

What is the size of an object pointer?Justify? 
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Course Objectives 
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To enable the students to understand various 

stages and constructs of C++ programming 

language and relate them to engineering 

programming problems. 

To improve their ability to analyze and address 

variety of problems in programming domains. 
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CO 

Number 

Course Outcome 

CO1 Understand the concepts of object-oriented programming 

including programming process and compilation process. 

CO2 Apply different techniques to decompose a problem and 

programmed a solution with its sub modules. 

CO3 Analyze and explain the behavior of simple programs involving 

the programming addressed in the course. 

CO4 Implement and evaluate the programs using the syntax and 

semantics of object-oriented programming. 

CO5 Design the solution of real-world problems in order to 

determine that the program performs as expected. 

Course Outcomes  



 
Scheme of Evaluation  
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CO 

Number 

Title  Level  

CO1 provide the environment that allows 

students to understand object-oriented 

programming Concepts 

Understand 

  

CO2 demonstrate basic experimental skills for 

differentiating between object-oriented 

and procedural programming paradigms 

and the advantages of object-oriented 

programs. 

 

Remember  

  

CO3 demonstrate their coding skill on complex 

programming concepts and use it for 

generating solutions for engineering and 

mathematical problems. 

 

Understand 

CO4 develop skills to understand the 

application of classes, objects, 

constructors, destructors, inheritance, 

operator overloading and polymorphism, 

pointers, virtual functions, exception 

handling, file operations and handling. 

 

Understand 
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•Pointer to derived classes 

• Static and dynamic binding 

 

Contents 



• It is possible to declare the pointer that points to base 
class as well as derived class. 

• One pointer can point to different classes. 

• For example, X is a base class and Y is a derived class. 

• The pointer pointing to X can also point to Y. 
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 Pointer to Derived Classes 



class base { 

public: 

   void show() { 

      cout << “base\n”; 
   } 

}; 

class derived : public base { 

public: 

   void show() { 

      cout << “derived\n”; 
   } 

}; 

void main() { 

   base b1; 

   b1.show(); // base 

   derived d1; 

   d1.show(); // derived 

   base *pb = &b1; 

   pb->show(); // base 

   pb = &d1; 

  pb->show(); // base 

} 

All the function calls here are 
statically bound 
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 Pointer to Derived Classes 



• In C++, we can declare a 
pointer points to the 
base class as well as 
derive class.  
Consider this example to 
understand pointer to 
derived class. 

• #include<iostream.h> 
class base 
{ 
     public: 
     int n1; 
     void show() 
     { 
         cout<<”\nn1 = 
“<<n1; 
     } 
}; 
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 Pointer to Derived Classes 



• class derive : public base 
{ 
     public: 
     int n2; 
     void show() 
     { 
         cout<<”\nn1 = “<<n1; 
         cout<<”\nn2 = 
“<<n2;           
     } 
}; 

• int main() 
{ 
    base b; 
    base *bptr;      //base 
pointer 
    cout<<”Pointer of base class 
points to it”; 
 

•     bptr=&b;          //address of 
base class 
    bptr-
>n1=44;              //access base 
class via base pointer 
    bptr->show(); 
    derive d; 
    cout<<”\n”; 
    bptr=&d;          //address of 
derive class 
    bptr-
>n1=66;              //access 
derive class via base pointer 
    bptr->show(); 
    return 0; 
} 

10 

 Pointer to Derived Classes 



• Output 
Pointer of base class 
points to it 
n1 = 44 
Pointer of base class 
points to derive class 
n1=66 
 

• Here the show() method 
is the overridden 
method, bptr execute 
show() method of ‘base’ 
class twice and display its 
content. Even though 
bptr first points to ‘base’ 
and second time points 
to ‘derive’ ,both the time 
bptr->show() executes 
the ‘base’ method show() 
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 Pointer to Derived Classes 



• Static binding occurs when an object is associated with a 
member function based on the static type of the object.  

• The static type of an object is the type of its class or the type 
of its pointer or reference.  

• A member function statically bound to an object can be either 
a member of its class or an inherited member of a direct or 
indirect base class.  

• Since static binding occurs at compile time, it is also called 
compile time binding. 
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Static Binding 



• Dynamic binding occurs when a pointer or reference is 
associated with a member function based on the dynamic type 
of the object.  

• The dynamic type of an object is the type of the object 
actually pointed or referred to rather than the static type of its 
pointer or reference.  

• The member function that is dynamically bound must 
override a virtual function declared in a direct or indirect 
base class.  

• Since dynamic binding occurs at run time, it is also called run 
time binding. 
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Dynamic Binding 



• Static binding occurs when an object is associated with a 
member function based on the static type of the object.  

• The static type of an object is the type of its class or the type 
of its pointer or reference.  

• A member function statically bound to an object can be 
either a member of its class or an inherited member of a 
direct or indirect base class.  

• Since static binding occurs at compile time, it is also called 
compile time binding. 

 

 

Static Binding 



• As we saw in the previous lecture, a publicly derived class 
represents an "is a" relationship.  

• This means that whenever we need a direct or indirect base 
class object, we can use a derived class object in its place 
because a derived class object  

     is a base class object. 

 
account

checking

student

account::statement() 
name[] 
balance

savings::statement() 
interest

savings

student object

savings object

student::statement() 
school[]

checking::statement() 
charges

account::statement() 
name[] 
balance

Static Binding 



• Using this account class hierarchy, whenever we need an 
account object we can use a checking, student, or savings 
object in its place.  

• This is because every checking, student, and savings object 
contains an account object.  

• This is the essential characteristic of a hierarchy.  

• Notice that it does not work the other way around.  

• We cannot use an account object when we need a checking, 
student, or savings object because an account object does 
not have the necessary data members or member functions.  

• If we attempt to do that a compile error will result. 

Static Binding 



student smith("Joe Smith", 5000, "UT"); 
student s(smith);  s.statement(); 
 
checking c;  c = s;   c.statement(); 
 
account a;  a = s;              a.statement(); 
 
• When a student object is initialized/assigned to a checking or 

account object, we lose the derived parts. 
• When we use the statement member function, the function used is 

based on the type of the object.  
• For the checking object, the checking's statement member function 

is used. For the account object, the account's statement member 
function is used.  

• These are statically bound by the compiler based on the type of the 
object. 

Static Binding 



  
checking c; 
c = s;

student::statement() 
school[]

account::statement() 
name[] 
balance

checking::statement() 
charges

account a; 
a = s;

account::statement() 
name[] 
balance

account::statement() 
name[] 
balance

checking::statement() 
charges

student::statement() 
school[]

account::statement() 
name[] 
balance

checking::statement() 
charges

 
student s;

 
student s;

Static Binding 



• Static binding guarantees that we will never associate a member 
function of a derived class with an object of a direct or indirect 
base class.  

• If that were to happen, the member function would attempt to 
access data members that do not exist in the object. That is 
because a base class object does not have an "is a" relationship 
with a derived class object.  

• Of course, we can go the other way around. That is, we can 
associate a member function of a direct or indirect base class with 
an object of a derived class as long as that member function is 
accessible (i.e., public).  

• That is what inheritance is all about and it works because we have 
an "is a" relationship. 

Static Binding 



Upcasting 

• We can assign pointers to derived class objects to point to base 
class objects. We can also use derived class objects to initialize 
references to base class objects. 

• Using this account class hierarchy, whenever we need a pointer to 
an account object, we can use a pointer to a checking, student, or 
savings object. This is called upcasting even though no cast 
operation is necessary.  

• This is because every checking, student, and savings object 
contains an account object. When we are pointing to a checking, 
student, or savings object, we are also pointing to an account 
object.  

• When we are pointing to an account object, we do not have access 
to a checking, student, or savings objects. 



void print_account(account* p) { //pointer 
  p->statement(); 
} 
 
void print_account(account &r) { //reference 
  r.statement(); 
} 
 
int main() { 
  student smith("Joe Smith", 5000, "UT"); 
  student* ps = &smith;  ps->statement(); 
   
  checking* pc = &smith;  pc->statement(); 
   
  account* pa = &smith;   pa->statement(); 
 
  print_account(&smith); //pass by pointer 
  print_account(smith);  //pass by reference 
} 

 

Upcasting 



• Notice that when we have a pointer to an account object and we 
initialize or assign it to the address of a student or checking object, 
that we are still actually pointing to the student or checking object.  

• This is the only time in C++ when it is allowed to assign a pointer of 
one type to another without an explicit cast operation.  

• This is because a pointer  

     to a derived class object  

     points to a direct or  

     indirect base class object  

     as well! 

student* ps = &s;

student s;

checking* pc = &s;

account* pa = &s;

account::statement() 
name[] 
balance

checking::statement() 
charges

student::statement() 
school[]

Upcasting 



Upcasting w/ Static Binding 

• When we use the statement member function with our 
account pointer, the actual member function used is the 
account's statement member function.  

• This is because static binding is in effect.  

• The member function bound by the compiler is based on the 
static type of the pointer, not the actual or dynamic type of 
the object pointed to.  

• Thus, even though the complete derived class object is there, 
static binding prevents us from using the derived class' 
statement member function. 



Dynamic Binding 

• Dynamic binding occurs when a pointer or reference is 
associated with a member function based on the dynamic 
type of the object.  

• The dynamic type of an object is the type of the object 
actually pointed or referred to rather than the static type of 
its pointer or reference.  

• The member function that is dynamically bound must 
override a virtual function declared in a direct or indirect 
base class.  

• Since dynamic binding occurs at run time, it is also called run 

time binding. 



• Whenever we want a function to be dynamically bound, we 
should define that function as virtual in a direct or indirect 
base class.  

• By doing so, we are turning on the dynamic binding 
mechanism and allowing member functions to be selected at 
run time based on the type of object pointed or referred to.  

• Virtual functions should be used when we want to provide 
member functions in our base class that define an interface 
for application programs to use.  

• The actual implementation of the virtual functions is either 
provided by the base class or is overridden and implemented 
as appropriate in derived classes.  

Dynamic Binding 



• Virtual functions cannot be static member functions.  

• Second, the signature and return type must be the same for all 
implementations of the virtual function. 

•  Third, while the function must be defined as a virtual function 
within a direct or indirect base class, it need not be defined in 
those derived classes where the inherited behavior does not need 
to differ.  

• And finally, the keyword virtual is only required within the base 
class itself; derived class implementations of the overridden 
function do not need to repeat the use of that keyword.  

• Once a member function is declared to be virtual, it remains virtual 
for all derived classes. 

Dynamic Binding Rules 



But...back to static binding if... 

• If the signature of the overridden function is not the 
same as the declaration of the virtual function, 
overriding does not occur and the virtual function is 
simply hidden.  

• In such cases, the virtual function invoked will be an 
inherited function from a direct or indirect base class 
determined at compile time. 

• Or, if the function is invoked through an object 
rather than a pointer or a reference, static binding 
will take place instead! 



//account.h (Ex1705) 
class account { 
  public: 
    account(const char* ="none", float=0); 
    virtual void statement(); //virtual function 
  private: 
    char name[32]; 
    float balance; 
}; 
 
//from main: 
  student smith("Joe Smith", 5000, "UT"); 
  student* ps = &smith;  ps->statement(); 
   
  checking* pc = &smith;  pc->statement(); 
   
  account* pa = &smith;   pa->statement(); 
 
  print_account(&smith); //pass by pointer 
  print_account(smith);  //pass by reference 

Using Dynamic Binding 



• The simple syntactic change of adding the virtual keyword to 
the declaration of statement has significantly changed the 
output. 

• In this example, the member function statement is a virtual 
function. It is defined in the base class and is overridden in 
the derived classes.  

• Notice that the signature and return types are the same. Also 
notice that the keyword virtual only occurs in the base class' 
definition. It is this declaration that enables dynamic binding.  

• Finally, notice that we call the member function statement 
through a pointer or reference. 

  Using Dynamic Binding 



• Dynamic binding allows a heterogeneous collection of objects to be 
processed in a homogeneous way.  

• The true benefit of dynamic binding is achieved when programs 
can process different types of objects using a common interface. 

• Applications use only virtual functions defined in the base class. 
The application has no knowledge about any derived class, but can 
generate statements appropriate for each type of account, 
depending on where base class pointers reference.  

• If additional types of accounts are later added to the class 
hierarchy, the application can easily generate statements 
appropriate to those accounts. 

  Benefits of Dynamic Binding 



class account { 
  public: 
    account(const char* ="none", float=0); 
    virtual void statement(); //virtual function 
  private: 
    char name[32];  float balance; 
}; 
void print_statements(account* bank[], int n) { 
 for(int i=0; i<n; ++i) { 
    bank[i]->statement(); cout <<endl; 
  } 
} 
//from main: 
  savings i("Jim Jones", 500); 
  account a("Empty Account", 0); 
  student s("Kyle smith", 5000, "UT"); 
  checking c("Sue Smith", 1000); 
  account* bank[4]; bank[0] = &i; bank[1] = &a; 
  bank[2] = &s; bank[3] = &c; 
  print_statements(bank, 4); 

 

Dynamic Binding Example 



• Dynamic binding delays until run time the binding of a 
member function to a pointer or reference and requires that 
the compiler generate code to select the correct member 
function at run time instead of compile time.  

• Some implementations create an array of member function 
pointers for all virtual functions. Each derived class has its 
own unique array of pointers. Functions that are inherited 
result in pointers to direct or indirect base class member 
functions. Functions that are overridden result in pointers to 
the derived class member functions. Each virtual function has 
the same index in this table for each derived class. Only one 
table exists per class that is shared by all objects of a class. 

  Dynamic Binding Mechanism 



• When a member function is to be bound to a pointer or 
reference at run time, the function accessed is obtained by 
selecting the correct member function pointer out of the 
virtual table pointed to by the current object's virtual pointer. 
It doesn't matter what the type of the object is, its virtual 
pointer will point to the correct virtual table of function 
pointers for that object. 

• Note the additional costs of dynamic binding. With static 
binding, a member function is directly bound to an object. 
With dynamic binding, three additional levels of indirection 
may be needed to bind the correct member function pointer 
with a pointer or reference to an object. 

  Dynamic Binding Mechanism 



  

  
savings i;

account a;

student s;

checking c;

account* bank[4]; 
bank[0] = &i; 
bank[1] = &a; 
bank[2] = &s; 
bank[3] = &c;

school[]

name[] 
balance

charges

vptr

name[] 
balance

vptr

name[] 
balance

charges

vptr

name[] 
balance

interest

vptr

savings::vtbl

account::vtbl

student::vtbl

checking::vtbl

savings::statement()

. . .

account::statement()

. . .

student::statement()

. . .

checking::statement()

. . .

First, the pointer to the object 

must be dereferenced. 

Second, the vptr must be 

dereferenced to access the correct 

vtbl. Third, the member function 

pointer in the vtbl must be 

accessed to call the correct 

member function for the object. 



• This cost is not as bad as it first seems. Many compilers do 
this more efficiently.  

• Second, to “simulate” dynamic binding, the application would 
be implemented significantly differently. Each derived class 
would have to define a value to represent its type so that the 
application could query the object at run time to determine 
what type it was pointing to. Then, the application would 
have to downcast the pointer from an account object to the 
correct type in order to access the correct derived class 
member function. This would have to be done each time a 
derived class member function needed to be accessed.  

Dynamic Binding Mechanism   



Frequently Asked question 

• Q1 Can a derived class pointer point to a base class object? 

• A derived pointer cannot be assigned a pointer to a base type 
without casting simply because it cannot tell if the base pointer is 
of the Derived type or one of its children. 

• Q2 What is difference between static binding and dynamic 
binding? 

• Static binding happens at compile-time while dynamic 
binding happens at runtime. Binding of private, static and final 
methods always happen at compile time since these methods 
cannot be overridden. ... The binding of overloaded methods 
is static and the binding of overridden methods is dynamic. 

36 



• Q3 What is meant by dynamic binding? 

• Dynamic binding or late binding is the mechanism a 
computer program waits until runtime to bind the name of a 
method called to an actual subroutine. It is an alternative to 
early binding or static binding where this process is 
performed at compile-time 

Q4What classes Cannot be base class? 

• A sealed class cannot be used as a base class. For this 
reason, it cannot also be an abstract class. 
Sealed classes prevent derivation. Because they can 
never be used as a base class, some run-time optimizations 
can make calling sealed class members slightly faster 
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Assessment Questions: 
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1. Predict the Output of following program 

#include<iostream> 

using namespace std; 

class Base 

{ 

public: 

    virtual void show() { cout<<" In Base n"; } 

}; 

  

class Derived: public Base 

{ 

public: 

    void show() { cout<<"In Derived n"; } 

}; 

  

int main(void) 

{ 

    Base *bp, b; 

    Derived d; 

    bp = &d; 

    bp->show(); 

    bp = &b; 

    bp->show(); 

    return 0; 

} 

A In Base  

In Base  

B. In Base  

In Derived 

C In Derived 

In Derived 

D. In Derived 

   In Base 

Ans:-D 
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2.Predict the output of given code:- 

 #include<iostream>  

using namespace std;  

   

class Base  

{  

public:  

    void show()  

    {  

        cout<<" In Base ";  

    }  

};  

   

class Derived: public Base  

{  

public:  

    int x;  

    void show()  

    {  

        cout<<"In Derived ";  

    }  

    Derived()  

    {  

        x = 10;  

    }  



(A) Compiler Error in line ” bp->show()” 

(B) Compiler Error in line ” cout <x” 

(C) In Base 10 

(D) In Derived 10 

Ans:-B 
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Discussion forum. 

Can we override static method? Why is main method 
static? 

Can a derived class pointer point to a base class 
object? Justify 

41 
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To enable the students to understand various 

stages and constructs of C++ programming 

language and relate them to engineering 

programming problems. 

To improve their ability to analyze and address 

variety of problems in programming domains. 
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CO 

Number 

Course Outcome 

CO1 Understand the concepts of object-oriented programming 

including programming process and compilation process. 

CO2 Apply different techniques to decompose a problem and 

programmed a solution with its sub modules. 

CO3 Analyze and explain the behavior of simple programs involving the 

programming addressed in the course. 

CO4 Implement and evaluate the programs using the syntax and 

semantics of object-oriented programming. 

CO5 Design the solution of real-world problems in order to determine 

that the program performs as expected. 

Course Outcomes  



 

Scheme of Evaluation  
 

4 



• Introduction  

• Constructor Overloading.   

The word polymorphism means having many 
forms.  

In simple words, we can define polymorphism as 
the ability of a message to be displayed in more 
than one form. 
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CONSTRUCTOR OVERLOADING 

In C++, We can have more than one constructor in a class with same name, as long 
as each has a different list of arguments. This concept is known as Constructor 
Overloading and is quite similar to function overloading. 

• Overloaded constructors essentially have the same name (name of the class) and 
different number of arguments. 

• A constructor is called depending upon the number and type of arguments passed. 

• While creating the object, arguments must be passed to let compiler know, which 
constructor needs to be called.   

• Every constructor has same name as class name but they differ in terms of either 
number of arguments or the datatypes of the arguments or the both. 

• As there is more than one constructor in class it is also called multiple constructor. 
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CONSTRUCTOR OVERLOADING 
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/*.....A program to highlight the concept of constructor 

overloading.......... */ 

 #include <iostream> 

 using namespace std; 

 class ABC 

 {  

private:  

int x,y; 

 public:  

ABC () //constructor 1 with no arguments 

 { x = y = 0; }  

ABC(int a) //constructor 2 with one argument  



CONSTRUCTOR OVERLOADING 

{ x = y = a; } 

ABC(int a,int b) //constructor 3 with two argument  

{ x = a; y = b; }  

 

void display() 

 {  

cout << "x = " << x << " and " << "y = " << y << endl; 

 } }; 

 int main() 

 { ABC cc1; //constructor 1  

ABC cc2(10); //constructor 2 
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CONSTRUCTOR OVERLOADING 

ABC cc3(10,20); //constructor 3  

cc1.display();  

cc2.display(); 

 cc3.display(); 

 return 0; } //end of program 
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CONSTRUCTOR OVERLOADING 

Output: 

 

x = 0 and y = 0 

 x = 10 and y = 10 

 x = 10 and y = 20 

10 



CONSTRUCTOR OVERLOADING 

• Example 1: Constructor overloading 

// C++ program to demonstrate constructor overloading  

#include <iostream> 

 using namespace std;  

class Person 

 { private:  

int age;  

public: // 1. Constructor with no arguments 

Person() 

 { age = 20; } 

11 



CONSTRUCTOR OVERLOADING 

// 2. Constructor with an argument  

Person(int a)  

{ age = a; } 

 int getAge()  

{ return age; } 

 }; 

 int main() 

 {  

Person person1, person2(45);  
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CONSTRUCTOR OVERLOADING 

cout << "Person1 Age = " << person1.getAge() << endl;  

cout << "Person2 Age = " << person2.getAge() << endl;  

return 0; } 

 

Output: 

Person1 Age = 20  

Person2 Age = 45 
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CONSTRUCTOR OVERLOADING 

Example 2: Constructor overloading 

// C++ program to demonstrate constructor overloading 

 #include <iostream>  

using namespace std; 

 class Room 

 {  

private:  

double length; 

 double breadth; 

14 



CONSTRUCTOR OVERLOADING 

public:  

// 1. Constructor with no arguments  

Room()  

{  

length = 6.9; breadth = 4.2; 

 }  

// 2. Constructor with two arguments 

 Room(double l, double b) 

 { 

 length = l; breadth = b;  

} 

15 



CONSTRUCTOR OVERLOADING 

// 3. Constructor with one argument 

 Room(double len)  

{ length = len; breadth = 7.2; 

 }  

double calculateArea()  

{ return length * breadth; } 

 }; 

int main()  

{  

Room room1, room2(8.2, 6.6), room3(8.2); 
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CONSTRUCTOR OVERLOADING 

cout << "When no argument is passed: " << endl;  

cout << "Area of room = " << room1.calculateArea() << endl;  

cout << "\nWhen (8.2, 6.6) is passed." << endl;  

cout << "Area of room = " << room2.calculateArea() << endl;  

cout << "\nWhen breadth is fixed to 7.2 and (8.2) is passed:" << endl; 

 cout << "Area of room = " << room3.calculateArea() << endl; 

 return 0; 

 } 

17 



CONSTRUCTOR OVERLOADING 

Output:  

When no argument is passed:  

Area of room = 28.98  

When (8.2, 6.6) is passed.  

Area of room = 54.12  

When breadth is fixed to 7.2 and (8.2) is passed:  

Area of room = 59.04 
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Summary 

In this lecture we have 

discussed about Constructor 

overloading 

We have discussed about 

examples for constructor 

operators.  



Frequently Asked question 

Q1 What is Constructor overloading?  

   We can use the same name of the functions; whose parameter sets are different. Here 
we will see how to overload the constructors of C++ classes. The constructor 
overloading has few important concepts. The constructor is called based on the number 
and types of the arguments are passed. 

Q2 Is constructor overloading polymorphism? 

   Constructors get executed in run time, but constructor overloading is an example of 
compile time polymorphism. 
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Assessment Questions: 
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1. Which among the following best describes constructor overloading? 
a) Defining one constructor in each class of a program 
b) Defining more than one constructor in single class 
c) Defining more than one constructor in single class with different 
signature 
d) Defining destructor with each constructor  

 

2. Can constructors be overloaded in derived class? 
a) Yes, always 
b) Yes, if derived class has no constructor 
c) No, programmer can’t do it 
d) No, never  

3. Does constructor overloading include different return types for constructors to be 
overloaded? 
a) Yes, if return types are different, signature becomes different 
b) Yes, because return types can differentiate two functions 
c) No, return type can’t differentiate two functions 
d) No, constructors doesn’t have any return type  
 
 



Discussion forum. 

• All the banks operating in India are controlled by RBI. RBI has set a well defined 
guideline (e.g. minimum interest rate, minimum balance allowed, maximum 
withdrawal limit etc) which all banks must follow. For example, suppose RBI has set 
minimum interest rate applicable to a saving bank account to be 4% annually; 
however, banks are free to use 4% interest rate or to set any rates above it. 

• Write a program to implement bank functionality in the above scenario. Note: 
Create few classes namely Customer, Account, RBI (Base Class) and few derived 
classes (SBI, ICICI, PNB etc). Assume and implement required member variables 
and functions in each class. 

22 
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