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Unit – I: Introduction to C++ and Algorithm Analysis 
 

Important Points:  

 C++ Programming Concepts: Review of C, input and output in C++ 

 Functions in C++-value parameters, reference parameters Parameter passing, function 

overloading, 

 Basic Concepts - Data objects and Structures, Algorithm Specification-Introduction, Recursive 

algorithms, Data Abstraction. 

 function templates, Class Templates, Exceptions-throwing an exception and handling an 

exception 

 Arrays, pointers, new and delete operators, 

 class and object, access specifiers, constructors and destructor, 

 Operator overloading , friend functions 

 Inheritance and types 

 Runtime polymorphism using virtual functions. 

 Performance analysis- time complexity and space complexity, Asymptotic Notation-Big O, 

Omega and Theta notations, Complexity Analysis Examples, Introduction to Linear and Non 

Linear data structures. 

 

Sample Questions: 

1. Explain any 5 object orientation concepts with real world examples 

2. Mention any 3 differences between structured programming and object oriented programming. 

3. Ramesh is developing a software for making the banking process online. He identified  three 

classes namely Account, SavingsAccount, and CurrentAccount. What is the possible 

relationship between the classes? Justify your answer 

4. Define a class and object. Explain the syntax of class and object using an example program.  

5. Explain data members and member functions in a class. 

6. Considering the below class definition, identify data members and member functions. Mention 

the data member names and member function names separately:  

class Box 

{ 

private: 

int length; 

int breadth; 

public: 



void get_details() { } 

void set_details()  { } 

int get_length() {  return length;  } 

int get_breadth() { return breadth; } 

}; 

7. Explain about constructors in C++ along with necessary examples. 

8. Write a program to demonstrate constructor overloading. 

9. Define a constructor and destructor. Explain the syntax of constructor and destructor using an 

example. 

10. Describe the characteristics of constructor and destructor. 

11. How are classes in C different from structures in C++? 

12. Write a program to create a class Book with necessary data members and member functions. 

Create two objects for Book class and access the class members. 

13. Define scope and lifetime of a variable. 

14. Define inline function. Write a C++ program for finding the area of a triangle using inline 

functions. 

15. With an example, explain the purpose of scope access operator. 

16. List some C++ operators that cannot be overloaded. 

17. Write the purpose of a destructor. 

18. What is a friend function? 

19. What happens if we declare all member functions as private in a class? 

20. List different access specifiers in C++. 

21. Explain about default and parameterized constructors with suitable examples. 

22. Write C++ program to add two complex numbers using friend functions. 

23. What is a virtual base class? 

24. What is inheritance? Present the advantages and disadvantages of inheritance. 

25. Write C++ Program to overload + operator to add two matrices. 

26. Explain hybrid inheritance with a C++ example. 

27. Explain the concept of Data hiding in C++, with suitable examples. 

28. What is a virtual base class? Why it is important to make a class virtual? 

29. What is code reusability? Explain different C++ features that enable reusability. 

30. Write about operator overloading in C++ with an example. 

31. Define an abstract class. 

32. What are different types of inheritance supported by C++? Give an example for each. 

33. Write a C++ program to overload increment operator. 

34. What is a dereferencing Operator? 

35. What features of C++ enable polymorphism? 

36. What is a virtual destructor? Explain with an example. 

37. Explain the role of this pointer in C++ with a programming example. 

38. How to declare a pointer in C++? 

39. What is the primary difference between early binding and late binding? 

40. Write a C++ program that declare and use pointer to a class. 

41. How is polymorphism achieved at runtime? 

42. List and explain the rules associated with virtual functions. 

43. What is dynamic binding? How it is different from static binding? List some advantages of 

dynamic binding over static binding. 

44. What is a pure virtual function? 

45. Write a C++ program to demonstrate pointers to base and derived classes. 

46. Discuss about virtual functions with a C++ example. 

47. Write a C++ program to add two integers, two floating point numbers and two complex 

numbers using class templates. 

48. Explain how to catch multiple exceptions in C++. 



49. Write a function template for finding the minimum value in an array. 

50. Explain the concept of Class Template with overloaded operators. 

51. Write a C++ program that implements Bubble Sort using function templates. 

52. Define template. What is the need for templates in programming? Write C++ code that declares 

a Template class. 

53. Write a C++ program that catches any math exception. 

54. List the keywords used in exception handling along with their purpose. 

55. What is a template function? How to overload template functions in C++? 

56. How to handle exceptions that arise in constructors? Explain with an example. 

57. Given a program segment. 

int sum =0; n=10; 

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

{ 

      for(j=1; j<n ; j*22) 

                sum++ 

  }  

 

58. What will the above program segment compute for the values of i=6 and j=8? Derive 

asymptotic notation of the above code. 

59. Explain Asymptotic Notations with suitable examples. 

60. Write and explain pseudo code for any algorithm which has O(n2) time complexity in worst 

case.  

61. List down the advantages of Theoretical runtime analysis over experimental analysis of an 

algorithm. 

62. Calculate the running time for the code given below 

sum = 0; 

for (i = 0; i < n; i++)         

{ 

 if (is_even(i))  

 { 

  for (j = 0; j < n; j++) 

  sum++; 

 }  

            else        sum = sum + n; 

} 

 

 

Unit – II: Linear Data Structures, Dynamic data structures, Stack, Queue and 

Applications 
 

Important Points :  

 Representation of single, two dimensional arrays,  

 sparse matrices-array and linked representations 

 Linear list ADT-array representation and linked representation 

 Singly Linked Lists-Operations-Insertion, Deletion 

 Circularly linked lists-Operations for Circularly linked lists,. 

 Doubly Linked Lists- Operations- Insertion, Deletion 

 ADTs - Stack, Queue, Circular Queue, and Implementations using Static and Dynamic lists. 

 Applications of Stack and queue - Infix to post fix, Postfix evaluation. 

 

Sample Questions : 



1. With suitable diagrams explain the procedure for appending & deleting last node from 

(inserting) data into a Singly Circular Linked List. 

2. Write suitable routines for Push and Pop operations in a stack using Linked List. 

3. Explain the procedure to merge two Linked Lists. 

4. Elucidate the step by step procedure of creating a Singly Linked List with the    

5. following  operations 

• insertion(beginning, middle, end) 

• deletion 

6. Write the routine to implement Linear search technique for a given data stored in a Singly 

Linked List, and display the position and address of the node in the list if it is present. 

7. Is it better to implement data structures using arrays or pointers? Justify 

8. Write a routine to identify the last node in a circular linked list.  

9. Give the diagrammatic representation and structure definition for creating a doubly linked list. 

10. Design an algorithm to perform splitting of a linked list. Two lists should be generated after a 

split. Each list should have a head node. The position to be splitted is obtained as a input from 

the user. 

11. Explain in detail the array implementation of stack.   

12. Explain in detail linked implementation of Queue.     

13. Evaluate the following prefix expression with suitable algorithm 

+ - * ^ 4 2 3 3 / / 8 4 + 1 1         [All the operands are single digit numbers] 

14. Imagine the contents of queue Q1and queue Q2 as shown below. Explain step wise what would 

be the contents of Queue Q3 after the following code is executed?  

15. The queue contents are shown front (left) to rear (right).    

Q1: 42   30    41    31   19   20   25   14   10    11   12   15 

Q2: 1   4   5   4   10   13 

16. Q3 = createqueue 

count = 0 

loop(not empty Q1 and not empty Q2) 

count = count + 1 

dequeue(Q1, x) 

dequeue(Q2, y) 

if (y equal count) 

enqueue (Q3, x) 

17. Propose a data structure which helps in recursion. Explain it. 

18. Convert the following Infix Expression to Postfix Expression 

A ^ B * C – D + E / F / (G + H) 

19. Then write pseudo code and explain how the postfix expression is evaluated. 

20. Explain how stack is used in a web browser.      

21. What does the following code print, for the following contents of the Queue Q. 

E M O C L E W    

Create stack S 

while(queue Q is not empty) 

{ 

S.push(Q.dequeue()); 

} 

while (stack S is not empty) 

{ 

Q.enqueue(S.pop()); 

} 

 

22. What does the following code fragment print when N is 50? Create a stack for following 

23. Code fragment, presented with a positive integer N.    



while (N>0) 

{ 

push(stack,N%2); 

N=N/2; 

} 

24. while(stack not empty) 

print(pop(stack,item); 

25. Suppose stack is allocated N = 6 memory cells and initially stack is empty   or in other words, 

TOP = -1. Write the output of the following code. 

set variables H = 2 and L = 5 

call PUSH(stack, H) 

call PUSH(stack, 4) 

call PUSH(stack, L+2) 

call PUSH(stack, 9) 

call PUSH(stack, H+L) 

repeat while (TOP!= 0) 

{ 

call POP(stack, item) 

write item. 

}  

26. What is the need for postfix and prefix expressions?  

27. Convert the following into postfix & prefix notations: 

i) a + b - ( c + d ^ e / f * g ) ii) s / ( t + r * v ) + x – z 

28. The Full & Empty condition in a circular queue cannot be distinguished if the condition “front 

= = rear”, state how the above ambiguity is resolved. 

29. Write a program to check for balancing the matching parenthesis using a stack and show how 

the given string of brackets are check for matching bracket using stack. 

( ( ) ( ) ( ) ) ) ) 

30. Define the following i) Data Structure ii)ADT   iii)Linear Data Structure   iv)Non-linear Data 

structure. 

 

 

Unit – III: Trees, Priority queues , Heaps and implementations 
 

Important Points :  

 

 Trees – definition, terminology, Binary trees-definition 

 Properties of Binary Trees 

 Binary Tree ADT 

 representation of Binary Trees-array and linked representations 

 Binary Tree traversals 

 Threaded binary trees 

 Priority Queues –Definition and applications, 

 Max Priority Queue ADT-implementation 

 Max Heap-Definition, Insertion into a Max Heap, Deletion from a Max Heap. 

Sample Questions : 

 

1. Define the following 

i) Tree 



ii) N-ary tree 

iii) parent 

iv) Root 

v) Child 

vi) Leaf 

vii) path length 

viii) Height of a tree 

ix) level of a node 

x) sibling 

2. Differentiate between full binary tree and complete binary tree 

3. Explain the array representation of binary tree with relevant diagram. 

4. Explain the dynamic representation of a binary tree with a sample pseudo code and relevant 

diagram. 

5. Explain various binary tree traversals 

6. What is a threaded binary tree? What is the advantage of that? 

7. Define a heap. Write pseudo code to create min-heap with diagram. 

8. Define a priority queue and it's implementation. 

9. Given h is the height of the full binary tree, find the number of nodes in it. 

10. If ‘x’ is the index of node in array implementation of a binary tree, find the index of it’s right 

and left node.  

 

Unit – IV: Searching, sorting, hashing and comparisons 
Important Points :  

  

 Searching - Linear Search 

 Binary Search 

 Hashing-Introduction, hash tables, hash functions 

 Overflow Handling 

 Comparison of Searching methods 

 Insertion Sort, Selection Sort 

 Radix Sort, Quick sort 

 Heap Sort 

 Merge sort 

 Comparison of Sorting methods. 

 

Sample Questions : 

1) Implement binary search and linear search using template class. Find the order of time 

complexity for each. 

2) What is the advantage of Hash table over other data structures? 

3) Write short notes on various Hash functions. 

4) Explain various overflow handling mechanisms in Hash tables. 

5) Implement following sorting techniques and explain with sample values diagrammatically 

( Insertion / Selection / Radix / Quick / Heap / Merge sorts) 

6) With of the sorting techniques have Big-O(n) = n
2
 and those which have Big-O(n)=n log(n) 



7) Which sorting technique is recommended when most of the values are already sorted and 

why? 

8) Which sorting technique is relevant when the data size is extremely large? Justify. 

 

 

Unit – V: Graphs and BST, AVL, Representations and complexity analysis. 
 

Important Points: 

 

 Graphs–Definitions, Terminology 

 Applications and more definitions 

 Properties, Graph ADT 

 Graph Representations- Adjacency matrix 

 Adjacency lists 

 Graph Search methods - DFS  

 BFS, Complexity analysis 

 Search Trees-Binary Search Tree ADT, Definition 

 Operations- Searching, Insertion and Deletion,. 

 Balanced search trees-AVL Trees-Definition and Examples only 

 B-Trees-Definition and Examples  

 Red-Black Trees-Definitions and Examples  

 Comparison of Search Trees 

 

Sample Questions : 

1) Differentiate between Graph and tree. Discuss various graph representation techniques 

2) Name few applications of graph in real world. 

3) Write pseudo code to implement Adjacency list method. 

4) Derive an algorithm for DFS and BFS traversal of graph. 

5) Differentiate between Binary tree, BST and AVL tree. 

6) Write Pseudo code for Inorder, Pre order and post order traversal of a BST 

7) Define an AVL tree and explain various rotations ( Single and double rotations). What is the 

time complexity of search in an AVL tree with n nodes? 

8) Calculate the balance factors of all the nodes in this BST and perform relevant rotation. 

 



9) What is the maximum height of any AVL-tree with 7 nodes? Assume that the height of a 

tree with a single node is 0.  

10) Insert values in the given order and show the AVL tree after each instance. 

7, 6, 5, 4, 3, 2, 1, 10, 9, 8, 7, 11, 12, 13, 14, 15 

11) Explain how an element is deleted in a BST. 

12) Define a Red-Black tree 

 

DEFINITIONS AND SOLUTIONS – UNIT 1: 

a) Reference operator: ‘&’ is used as reference operator. It is used to extract the address 

of a variable / memory location. Ex: cout<<&a; // a is any variable. 

 

b) De-reference operator: ‘*’ is used as De-reference operator. It is used to extract value 

at a memory location, given it’s address. It can be treated as opposite operation 

referencing. Ex: cout << *ptr; // ptr is a pointer referencing some memory location. 

 

c) Polymorphism: It is the characteristic of being able to assign a different meaning or 

usage to something in different contexts - specifically, to allow an entity such as a 

variable, a function, or an object to have more than one form. 

 

d) Early Binding / Compile time polymorphism: Overloading is compile time 

polymorphism where more than one methods share the same name with different 

parameters or signature and different return type. It is of two types. Function 

overloading and operator overloading. 

 

e) Late Binding / Run time polymorphism: Overriding is run time polymorphism 

having same method with same parameters or signature, but associated in a class & its 

subclass. It is implemented using virtual functions. 

 

f) Virtual Function: A virtual function is a member function that you expect to be 

redefined in derived classes. 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. 

 

g) Exception: A C++ exception is a response to an undesired or unexpected circumstance 

that arises while a program is running, such as an attempt to divide by zero. Exceptions 

provide a way to transfer control from one part of a program to another, where the 

situation is handled in a graceful manner. Otherwise the program terminates abruptly, 

without giving a clue to the user or programmer on what caused the exception. C++ 

exception handling is built upon three keywords: try, catch, and throw. 

 

 



1. List the drawbacks of conventional programming. Explain how object oriented 

programming overcomes them.  

Solution:  Following are the disadvantages of procedural or structured languages: 

1. Programs are divided into a set of functions which can share data. Hence, no data security. 

2. Focus is on the code to perform the task but not on the data needed. 

3. Data is shared globally by several functions which might lead to logical errors. 

4. No restrictions on which functions can share the global data. 

 

Object Oriented Programming overcomes these drawbacks as follows. 

1. Data and functions which operate on this data are bound together (called class),  such that no 

external function can access this data. Hence data is secure. 

2. Focus is on Data hiding and authorized access to external functions. 

3. Encapsulation and Data hiding allows the programmers to develop safe programs that do not 

disturb code in other parts of the program. 

Apart from that 

1. Object-oriented programs can be upgraded easily. 

2. Using inheritance, code redundancy can be eliminated. 

3. All object-oriented languages can create, extend and reuse existing programs. 

4. Object-oriented programming enhances the thought process of a programmer leading to 

rapid development of software. 

2. Explain about encapsulation and polymorphism.  

 

Solution:   

ENCAPSULATION: 

Wrapping up of code and data together into a single unit is known as encapsulation. 

Encapsulation is implemented by classes. A class contains data which is generally private and is 

accessible to the outside world only through public methods. 

A side effect of encapsulation is data hiding which allows the users to use an object without 

knowing its internal details. 

 

POLYMORPHISM: 
Single method exhibiting different behaviours in the same class or different classes is known as 

polymorphism. We can code a generic interface (set of methods) to a set of associated actions. 

As a real world example for polymorphism consider a generic Line class which contains a 

method Display(). Now consider three specific classes: DottedObject, SingleObject, and 

DashObject which in turn also contains the same Display() method as shown below: 

 

 



Polymorphism is of two types:  

1. Static Binding (Implemented by Function overloading and operator overloading) 

2. Dynamic Binding ( Implemented by Virtual Functions ) 

3. Write about inheritance and abstraction. 

Solution:   

Data Abstraction. 

Abstraction refers to the process of presenting essential features without including any 

complex background details. A class uses this abstraction to represent only essential 

properties and behaviour. For example. A class called computer is actually made up of 

several objects such as  keyboard , CPU , monitor etc. 

 

Inheritance. 

Deriving properties of an object from one class to object of an another class is known as 

inheritance. Inheritance promotes the feature of object-oriented programming, reusability.  

 

Using inheritance a new class can be created without effecting the existing class. We can 

use already available functionality of the existing class and add new functionality in the 

new class based on the requirements. 

 

As a real world example, consider the following colour hierarchy, where Red, Yellow and 

Blue are existing classes and all other classes are derived classes: 

4. List the similarities and differences between C and C++.  

Solution:  You may write any number of differences from below table. 

S. No. C C++ 

1 C is a structural or procedural 

programming language. 

C++ is an object oriented programming 

language. 

2 Emphasis is on procedure or steps to 

solve any problem. 

Emphasis is on objects rather than 

procedure. 

3 Functions are the fundamental 

building blocks. 

Objects are the fundamental building 

blocks. 

4 In C, the data is not secured. Data is hidden and can’t be accessed by 

external functions. 

5 C follows top down approach. C++ follows bottom up approach 

6 C uses scanf() and printf() function for 

standard input and output. 

C++ uses cin>> and cout<< for standard 

input and output. 

7 Variables must be defined at the 

beginning in the function. Modern C 

compilers such as gcc support the C99 

and C11 standards, which allow you 

to declare a variable anywhere. 

Variables can be defined anywhere in 

the function. 

8 In C, namespace feature is absent. In C++, namespace feature is present. 

9 C is a middle level language. C++ is a high level language. 

10 

Programs are divided into modules 

and functions. 

Programs are divided into classes and 

functions. 

11 

C doesn’t support exception handling 

directly. Can be done by using some 

other functions. 

C++ supports exception handling. Done 

by using try and catch block. 



12 

Features like function overloading and 

operator overloading is not present. 

C++ supports function overloading and 

operator overloading. 

 
 

Similarities 

1 Both support procedural programming 

2 Most C Programs can be compiled in C++ compiler.  

3 C++ expressions are the same as C expressions.  

4 All C operators are valid in C++.  

 

4. Explain the key concepts of Object Oriented Programming.  

Solution:   

1. Data Abstraction: Ability of a class to show only the required details and hide the 

complex details in the program.  

2. Encapsulation: Tying up the data and functions that operate on that data into a single 

logical entity. 

3. Polymorphism: Ability of an entity to behave in different forms as per the requirement. 

It is of two types. Compile time polymorphism and Run time polymorphism.  

5. Class and Objects: a class is a template definition of the methods and variables in a 

particular kind of object. Thus, an object is a specific instance of a class; it contains real 

values instead of variables. 

5. Briefly write about the evolution of C++. 

Solution:   

• C++ was developed by Bjarne Stroustrup in 1979 at AT&T Bell Labs. 

• C++ is an object-oriented language which includes imperative as well as generic 

programming features. 

• C++ was developed with features inherited from SIMULA 67 and ALGOL 68. 

• C++ was initially called "C with classes". 

6. Present the structure of C++ program. Explain different elements in it. 

Solution:   

A C++ program can contain several parts or sections as shown below: 

 
 All sections except the main() function section are optional. Every C++ program must 

contain a main() function section. Classes in C++ are similar to structures in C. Classes in 

C++ can contain both variables and functions, where as it is not possible with structures in 

C. Functions can be defined inside and outside classes in C++. 



3. What is a class? Give an example.  

Solution:  Class is a user defined data type, which holds its own data members and member 

functions, which can be accessed and used by creating an instance of that class called object. A class is 

like a blueprint for an object. For Example: Consider the Class of Cars. 

 There may be many cars with different names and brand but all of them will share some common 

properties like all of them will have 4 wheels, Speed Limit, Mileage range etc. So here, Car is the class 

and wheels, speed limits, mileage are their properties. 

We define a class called car specifying above properties and any related functionalities like start, 

stop, accelerate and turn etc. Later we can insatiate an object of this car class and provide actual values 

to these property variables. This car object holds memory and can be operated. 

A class can be treated as a custom data type like structures. Just as we declare and initialize 

variables of structure types, we declare objects of class type. 

4. Define scope and lifetime of a variable.  

 

Solution:  The scope of a declaration is the part of the program for which the declaration is in 

effect. The lifetime of a variable or object is the time period in which the variable/object has valid 

memory. 

Ex: A variable can be either of global or local scope. A static variable has a life time throughout the 

program.  

5. What is a copy constructor? 

Solution:  The copy constructor is a constructor which creates an object by initializing it with an 

object of the same class, which has been created previously. The copy constructor is used to − 

Initialize one object from another of the same type. 

There is an inbuilt default copy constructor defined for every class, due to which copy of objects is 

made possible. However this does a shall copy. To perform deep copy, the programmer needs to 

explicitly define a copy constructor. 

6. Define inline function. Write a C++ program for finding the area of a triangle using inline 

functions.  

Solution:  The inline functions are a C++ enhancement feature to increase the execution time of a 

program. Functions can be instructed to compiler to make them inline so that compiler can replace 

those function definition wherever those are being called.  Inline function is powerful concept that is 

commonly used with classes. 

Generally all the functions defined inside the class block are inline by default.  

However, the compiler can ignore the inline qualifier in case defined function has multiple lines of 

code, loops etc. 

Ex: To find area of a triangle. 

inline float area(float base, float height) 

{  

  return (0.5 * base * height ); 

} 

int main() 

{ 

  cout<<area( 4.5, 6.7 ); 

} 



7. Define a class and an object. 

Solution:  In object-oriented programming , a class is a template definition of the method s and 

variable s in a particular kind of object . Thus, an object is a specific instance of a class; it contains real 

values instead of variables. 

Ex: 'Human_Being' is a class. 'Modi' is an object of the class 'Human_Being'. 

8. With an example, explain the purpose of scope access operator. 

Solution:  In C++, scope resolution / access operator is :: . It is used for following purposes. 

 

1) To access a global variable when there is a local variable with same name: 

   

int x;  // Global x 

   

main() 

{ 

  int x = 10; // Local x 

  cout << "Value of global x is " << ::x; 

  cout << "\nValue of local x is " << x;   

 } 

O/P: Value of global x is 0 

Value of local x is 10 

 

2) To define a function outside a class. 

{ 

public:  

  

   // Only declaration 

   void fun(); 

}; 

  

// Definition of class member function is outside class using :: operator 

void A::fun() 

{ 

   cout << "fun() called"; 

} 

 

3) It is also used to initialize a static class variable and also during inheritance. 

9. List some C++ operators that cannot be overloaded.  

Solution: Following operators cannot be overloaded 

i. Scope Resolution Operator  (::)     

ii. Pointer-to-member Operator (.*)     

iii. Member Access or Dot operator  (.)     

iv. Ternary or Conditional Operator (?:)  

v. 5> Object size Operator   (sizeof) 

10. Write the purpose of a destructor.  

 



Solution:  A destructor is a special member function that is called when the lifetime of an object 

ends. The purpose of the destructor is to free the resources that the object may have acquired during its 

lifetime.  

A destructor is automatically called when the object goes out of scope or deleted. 

10. What is function overloading? What are the principles of function overloading? 

Solution:  C++ allows specification of more than one functions of the same name in the same 

scope. These are called overloaded functions 

If two functions have the similar type and number of arguments (data type), the function cannot be 

overloaded. The return type may be similar or void, but argument data type or number of arguments 

must be different.  

11. Write C++ Program that demonstrates the usage of static data member and static member 

function.  

Solution:  We can define class members static using static keyword. When we declare a member of 

a class as static it means no matter how many objects of the class are created, there is only one copy of 

the static member. A static member is shared by all objects of the class. 

If a member function of a class manipulates it's static member variables, then the function is also 

made static. Any changes in the static data member through one member function will reflect in all 

other object's member functions. 

Example: 

class Demo 

{ 

 private:  

  static int X; 

 public: 

  static void fun() 

  { 

   cout <<"Value of X: " << X << endl; 

  } 

}; 

//defining 

int Demo :: X =10; 

main() 

{ 

 Demo X; 

 X.fun(); 

} 

O/P: Value of X: 10 

12. List some operators in C++, which are not present in C.  

Solution:  Following operators are not in C language. 

i. Pointer-to-member: .(*) or -> 

ii. Scope Resolution: :: 

iii. sizeof() 

iv. new 



v. delete 

13. What is a constructor? 

Solution:  A constructor is a kind of class member function that initializes an instance of its class. A 

constructor has the same name as the class and no return value. A constructor can have any number of 

parameters and a class may have any number of overloaded constructors. 

14. What is a friend function? 

Solution:  A friend function of a class is defined outside that class' scope but it has the right to 

access all private and protected members of the class. Even though the prototypes for friend functions 

appear in the class definition, friends are not member functions. 

15. Define namespace.  

Solution:  Namespace is a feature added in C++ and not present in C. A namespace is a declarative 

region that provides a scope to the identifiers (names of the types, function, variables etc) inside it. 

Multiple namespace blocks with the same name are allowed. All declarations within those blocks are 

declared in the named scope. 

Namespaces are used to organize code into logical groups and to prevent name collisions that can 

occur especially when your code base includes multiple libraries. 

std is the standard namespace. cout, cin and a lot of other things are defined in it.  

( This means that one way to call them is by using std::cout and std::cin.). We can declare- using 

namespace std;  , at the beginning of the program code to use it's objects with out using :: every time. 

16. What happens if we declare all member functions as private in a class?  

 

Solution: Member functions act as interfaces between a class object and other functions like main. 

If all the member functions are declared in private section, they cannot be called at all.  

In short the object becomes a black box and none of it's properties can be accessed. Such a class 

become useless. 

17. Write C++ program to find the area of a circle, rectangle and triangle using function 

overloading. 

Solution:   

#include<iostream> 

using namespace std; 

int area(int); 

int area(int,int); 

float area(float); 

float area(float,float); 

int main() 

{ 

 int s,l,b; 

 float r,bs,ht; 

 cout<<"Enter side of a square:"; 

 cin>>s; 

 cout<<"Enter length and breadth of rectangle:"; 

 cin>>l>>b; 



 cout<<"Enter radius of circle:"; 

 cin>>r; 

 cout<<"Enter base and height of triangle:"; 

 cin>>bs>>ht; 

 cout<<"Area of square is"<<area(s); 

 cout<<"\nArea of rectangle is "<<area(l,b); 

    cout<<"\nArea of circle is "<<area(r); 

    cout<<"\nArea of triangle is "<<area(bs,ht); 

} 

int area(int s) 

{ 

    return(s*s); 

} 

int area(int l,int b) 

{ 

    return(l*b); 

} 

float area(float r) 

{ 

    return(3.14*r*r); 

} 

float area(float bs,float ht) 

{ 

   return((bs*ht)/2); 

} 

18. What is a constructor? Write different rules associated with declaring constructors.  

Solution:   

Constructor is a special member function which is invoked automatically when an object is created 

to initialize the data members of that object. Following are the characteristics of a constructor: 

• The name of a constructor is same as the class name. 

• A constructor must be declared in public section of the class. 

• It should not be called explicitly as it is automatically called when an object is created. 

• A constructor doesn't return any value. So, a constructor doesn't have any return type. Not even 

void. 

• A constructor cannot be inherited or virtual. 

• The address of a constructor cannot be referred in programs. So, pointers and references cannot 

be used with constructors. 

• A constructor cannot be declared as static, volatile, or const. 

• Constructors can be overloaded. 

• Constructors can have default arguments. 

 



Like a member function, we can define a constructor inside or outside the class. Syntax for defining 

a constructor inside the class is as follows: 

class ClassName 

{ 

 private: 

 ... 

 public: 

 ... 

 ClassName( ) 

 { 

  //Body of constructor 

 } 

 ... 

}; 

Syntax for defining a constructor outside the class is as follows: 

ClassName::ClassName( ) //Constructor definition 

{ 

 //Body of constructor 

} 

19. Write C++ code that reads two numbers from user and prints their sum.  

Solution:   

 

#include<iostream.h> 

using namespace std; 

main() 

{ 

 int x, y; 

 cout<<"Enter two integer numbers to calculate their sum"<<endl; 

 cin>>x>>y; 

 cout<<"The sum is: "<<x+y; 

} 



20. List different access specifiers in C++. 

Solution:  Access modifiers (or access specifiers) are keywords in object-oriented languages that 

set the accessibility of classes, methods, and other members. 

There are 3 types of access modifiers available in C++: 

1) Public 

2) Private 

3) Protected 

21. What are anonymous objects in C++? 

Solution:   

An anonymous object is essentially a value that has no name. Because they have no name, 

there’s no way to refer to them beyond the point where they are created. Consequently, they 

have “expression scope”, meaning they are created, evaluated, and destroyed all within a single 

expression. For example: 

 

class Foo  

{  }; 

void bar(Foo const &foo) { } 

main() 

{ 

    Foo(); // creates an anonymous Foo and immediately destroys it 

    bar(Foo()); // creates an anonymous Foo which lives until bar returns 

} 

22. Write C++ code that defines a class and declares an array of objects to that class.  

Solution:   

class Student 

{ 

 string name; 

 int marks; 

 public: 

 void get_details() 

 { 

 cout<<"Enter name and marks of the student"<<endl; 

 cin>>name >> marks; 

 } 

 void display() 

 { 

 cout << "Name : " << name << endl; 

 cout << "Marks : " << marks << endl; 

 } 

}; 

main() 

{ 

 Student st[5]; 



//accept details of 5 students 

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

 st[i].get_details(); 

//display details of the list of students 

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

 { 

 cout << "Student " << i + 1 << endl; 

 st[i].display(); 

 } 

} 

23. Explain about default and parameterized constructors with suitable examples. 

Solution:   

Default Constructor 

A constructor which does not contain any parameters is called a default constructor or also called as 

no parameter constructor. It is used to initialize the data members to some default values. Following 

program demonstrates a default constructor: 

 

#include <iostream> 

using namespace std; 

class Student 

{ 

 private: 

  int age; 

  string branch;  

 public: 

 Student() //Default Constructor 

 { 

  age = 20; 

  branch = "CSE"; 

 } 

 void display_details() 

 { 

  cout<<"Age of student is: "<<age<<endl; 

  cout<<"Branch of student is: "<<branch<<endl; 

 } 

}; 

main() 

{ 

 Student s1; 

 s1.get_details(); 

} 

 

Output for the above program is as follows: 

Age of student is: 20 



Branch of student is: CSE 

Parameterized Constructor 

A constructor which accepts one or more parameters is called a parameterized constructor. 

Following program demonstrates a parameterized constructor: 

#include <iostream> 

using namespace std; 

class Student 

{ 

 private: 

  string name; 

  string regdno; 

  int age; 

  string branch;  

 public: 

  Student(int a, string b)//Constructor 

  { 

   age = a; 

   branch = b; 

  } 

  void get_details() 

  { 

   cout<<"Age of student is: "<<age<<endl; 

   cout<<"Branch of student is: "<<branch<<endl; 

  } 

}; 

main() 

{ 

 Student s1(21, "CSE"); 

 s1.get_details(); 

 

} 

 

Output for the above program is as follows: 

Age of student is: 21 

Branch of student is: CSE 

24. Write C++ program to add two complex numbers using friend functions. 

Solution:   

class complex 

{ 

 int real,imag; 

 public: 

 complex()  // default constructor 

 {  

  cin>>real>>imag; 

 } 

 complex(int r, int i) // parameterized constructor 



 { 

  real =r; img =i; 

 } 

friend complex sum(complex,complex); 

 void display(); 

}; 

void complex::display() 

{ 

 cout<<"the sum of complex num is"<<real<<"+i"<<imag; 

} 

complex sum(complex a,complex b) 

{ 

complex t; 

t.real=a.real+b.real; 

t.imag=a.imag+b.imag; 

return t; 

} 

main() 

{ 

complex a(4,5), b, c; 

c=sum(a,b); 

c.display(); 

   } 

11. What is inheritance? Present the advantages and disadvantages of inheritance. 

Solution:  Inheritance in Object Oriented Programming can be described as a process of creating 

new classes from existing classes. New classes inherit some of the properties and behaviour of the 

existing classes. An existing class that is "parent" of a new class is called a base class. Inheritance 

is a technique that facilitates code reuse. 

Advantages: 

 Inheritance promotes reusability. When a class inherits or derives another class, it can 

access all the functionality of inherited class. 

 Reusability enhanced reliability. The base class code will be already tested and debugged. 

 As the existing code is reused, it leads to less development and maintenance costs. 

 Inheritance makes the sub classes follow a standard interface. 

 Inheritance helps to reduce code redundancy and supports code extensibility. 

 Inheritance facilitates creation of class libraries. 

 

Disadvantages: 

 Inherited functions work slower than normal function as there is indirection. 

 Improper use of inheritance may lead to wrong solutions. 

 Often, data members in the base class are left unused which may lead to memory wastage. 

 Inheritance increases the coupling between base class and derived class. A change in base 

class will affect all the child classes. 

 



12. What are different types of inheritance supported by C++? Give an example for each. 

 

Solution:  Following are different types of inheritances. 

a. Single Inheritance: A child class inheriting properties of single parent class Ex: Fruit <--- 

Apple 

b. Multiple Inheritance: A Child inherits properties of several parents. Ex: An all-rounder inherits 

features of bats man as well as bowler 

c. Multi Level Inheritance: A grandchild class inherits from a child class, which further inherits 

from a parent class. Ex: Human is a Mammal and Mammal is an Animal. 

d. Hierarchical Inheritance: Multiple child classes deriving from a single parent. Ex: A vehicle 

class has several child classes such as 2- wheeler, 3- wheeler, 4-wheeler etc. 

e. Hybrid inheritance: Its a combination of multiple and multi level inheritance. Multipath 

inheritance is a special case of hybrid inheritance.  

Ex: Developer and Tester are classes derived from employee class. Project class is inherited from 

both developer and tester class. 

 

 
 

13. Write C++ Program to overload + operator to add two matrices. 

Solution:   

class Matrix 

{ 

        int a[3][3]; 

    public: 

        void accept(); 

        void display(); 

        Matrix operator +(Matrix x); 

}; 

void Matrix::accept() 

{ 

        cout<<"\n Enter Matrix Element (3 X 3) : \n"; 

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

        { 

                for(int j=0; j<3; j++) 

                { 



                        cout<<" "; 

                        cin>>a[i][j]; 

                } 

        } 

} 

void Matrix::display() 

{ 

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

        { 

                cout<<" "; 

                for(int j=0; j<3; j++) 

                { 

                        cout<<a[i][j]<<"\t"; 

                } 

                cout<<"\n"; 

        } 

} 

Matrix Matrix::operator +(Matrix &x) 

{ 

        Matrix temp; 

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

        { 

                for(int j=0; j<3; j++) 

                { 

                        temp[i][j]=a[i][j]+x.a[i][j]; 

                } 

        } 

return temp; 

} 

main() 

{ 

        Matrix m,n,sum;  

        m.accept();       // Accepting Rows 

        n.accept();      // Accepting Columns 

        cout<<"\n First Matrix : \n\n"; 

        m.display();   // Displaying First Matrix 

        cout<<"\n Second Matrix : \n\n"; 

        n.display(); // Displaying Second Matrix 

        sum=m+n;  

 sum.display(); 

}  

4. Explain hybrid inheritance with a C++ example.  

Solution:  

class arithmatic 

{ 

 protected: 

  int num1, num2; 

 public: 

 arithmatic() 

 { 



 cout<<"\nEnter the first number: "; 

 cin>>num1; 

 cout<<"\nEnter the second number: "; 

 cin>>num2; 

 }  

}; 

class add: virtual public arithmatic 

{ 

 protected: 

  int sum; 

 public: 

 add() 

 { 

  sum=num1+num2; 

 } 

}; 

class subtract: public virtual arithmatic 

{ 

 protected: 

  int diff; 

 public: 

 subtract() 

 { 

  diff=num1-num2; 

 } 

}; 

class result:public add, public subtract 

{ 

 public: 

 result() 

 { 

  cout<<"\nSum of "<<num1<<" and "<<num2<<"= "<<sum<<endl; 

  cout<<"\nDifference of "<<num1<<" and "<<num2<<"= "<<diff; 

 } 

}; 

main() 

{ 

 result z; 

} 

Output: 

Enter the first number: 8 

Enter the second number: 2 

Sum of 8 and 2= 10 

Difference of 8 and 2= 6  

 

5. Explain the concept of Data hiding in C++, with suitable examples.  

Solution:  Data hiding is a feature in object-oriented programming (OOP) to hide internal object 

details (data members). Data hiding ensures exclusive data access to class members and protects 

object integrity by preventing unintended or intended changes. Data Hiding is related to 

Abstraction and Encapsulation. The Class is used by only a limited set of variables and functions. 



Others are hidden by the class.

 

6. What is a virtual base class?  

Solution:  Virtual base classes, used in hybrid inheritance( Multi path inheritance), is a way of 

preventing multiple "instances" of a given class appearing in an inheritance hierarchy when using 

multiple inheritance. 

Virtual inheritance is a C++ technique that ensures only one copy of a base class's member 

variables are inherited by grandchild derived classes. 

7. What is code reusability? Explain different C++ features that enable reusability. 

Solution: Code reuse is a general target of OOP and (theoretically) all the three pillars of OOP, 

namely Encapsulation, Inheritance and Polymorphism support it. The concept of Inheritance 

supports reusability to a large extent. This means that we can add additional features to an existing 

class without modifying it. This is possible by deriving a new class from the existing one. The 

new class will have the combined features of both the classes. 

8. Write about operator overloading in C++ with an example. 

Solution:  Operator overloading allows you to redefine the way operator works for user-defined 

types only (objects, structures). It cannot be used for built-in types (int, float, char etc.). Two 

operators = and & are already overloaded by default in C++. 

Sample program to overload + operator to perform complex number addition. 

class Complex { 

private: 

    int real, imag; 

public: 

    Complex(int r = 0, int i =0)  {real = r;   imag = i;} 

      

    // Following is automatically called when '+' is used with 

    // between two Complex objects 

    Complex operator + (Complex const &obj) { 

         Complex res; 

         res.real = real + obj.real; 

         res.imag = imag + obj.imag; 

         return res; 



    } 

    void print() { cout << real << " + i" << imag << endl; } 

}; 

main() 

{ 

    Complex c1(10, 5), c2(2, 4); 

    Complex c3 = c1 + c2; // An example call to "operator+" 

    c3.print(); 

} 

9. Define an abstract class. 

Solution:  An abstract class is a class that is designed to be specifically used as a base class. An 

abstract class contains at least one pure virtual function. Sometimes implementation of all function 

cannot be provided in a base class because we don’t know the implementation. So we declare that 

function as pure virtual function by assigning it to 0 . We cannot create objects of abstract classes. 

Abstract base classes are expected to be derived by other classes, where the pure virtual functions 

are to be defined. 

// An abstract class 

class Test 

{    

    // Data members of class 

public: 

    // Pure Virtual Function 

    virtual void show() = 0; 

    

   /* Other members */ 

}; 

10. What is a virtual base class? 

Solution: Virtual base classes, used in hybrid inheritance ( Multi path inheritance), is a way of 

preventing multiple "instances" of a given class appearing in an inheritance hierarchy when using 

multiple inheritance. 

Consider the following scenario: 

 

class A { public: void Foo() {} }; 

class B : public A {}; 

class C : public A {}; 

class D : public B, public C {}; 

The above class hierarchy results in the "dreaded diamond" which looks like this: 

 

  A 

 / \ 

B   C 

 \ / 

  D 

An instance of D will be made up of B, which includes A, and C which also includes A. So you 

have two "instances" of A( it's members) derived to class D. When you have this scenario, you 

have the possibility of ambiguity. 

Virtual inheritance is there to solve this problem. When you specify virtual when inheriting your 

classes, you're telling the compiler that you only want a single instance. 



 

class A { public: void Foo() {} }; 

class B : public virtual A {}; 

class C : public virtual A {}; 

class D : public B, public C {}; 

This means that there is only one "instance" of A included in the hierarchy. 

11. Write a C++ program to overload increment operator. 

Solution:   

class Check 

{ 

    private: 

       int i; 

    public: 

       Check() { i=0; }// some default value for i 

       void operator ++() // pre increment 

          { ++i; } 

  Check operator ++ (int) //post increment 

     { 

         Check temp; 

         temp.i = i++; 

         return temp; 

     } 

       void Display()  

          { cout << "i=" << i << endl; } 

}; 

 

main() 

{ 

    Check obj; 

    // Displays the value of data member i for object obj 

    obj.Display(); 

    // Invokes operator function void operator ++( ) 

    ++obj;  

    // Displays the value of data member i for object obj 

    obj.Display(); 

    // Invokes operator function void operator ++( ) 

    obj++;  

    // Displays the value of data member i for object obj 

    obj.Display(); 

} 

12. How does accessibility of the three visibility modes affect the members of base class in 

derived class? Explain with an example. 

Solution:  Following table show how members of different access sections transform in the 

derived class for different modes of inheritance.  



 
Following program demonstrates inheritance in C++: 

class Base 

{ 

 private: 

  int x; 

 protected: 

  int y; 

 public: 

  int z; 

  void show_x() 

  { 

   cout<<"x = "<<x<<endl; 

  } 

  void show_y() 

  { 

   cout<<"y = "<<y<<endl; 

  } 

  void show_z() 

  { 

   cout<<"z = "<<z<<endl; 

  } 

}; 

class Derived : public Base 

{ 

 public: 

  void display() 

  { 

   cout<<"This is derived class"<<endl; 

  } 

}; 

int main() 

{ 

 Derived d; 

 d.display(); 

 return 0; 

} 

 

Output of the above program is as follows: 

 

This is derived class 

 

In the above program variables y and z along with the three public functions are accessible in the 

Derived class. In main class, only z of Base class is accessible directly. 

 



13. How do you invoke a base class constructor with parameters in the derived class? 

Solution:  When a base class constructor contains one or more parameters, it is the responsibility 

of derived class constructor to pass the required parameters to the base class constructor. Syntax 

for passing parameters to base class constructor is as follows: 

 

DerivedClass(params-list) : BaseClas(params-list) 

{ 

 //body of derived class constructor 

 ... 

} 

 

Following program demonstrates invoking base class constructor with parameters from a derived 

class constructor: 

class Base 

{ 

 private: 

  int x; 

 protected: 

  int y; 

 public: 

  int z; 

  Base(int x, int y, int z) 

  { 

   this->x = x; 

   this->y = y; 

   this->z = z;  

  } 

  void show_x() 

  { 

   cout<<"x = "<<x<<endl; 

  } 

  void show_y() 

  { 

   cout<<"y = "<<y<<endl; 

  } 

  void show_z() 

  { 

   cout<<"z = "<<z<<endl; 

  } 

}; 

class Derived : public Base 

{ 

 public: 

  Derived(int x, int y, int z) : Base(x, y, z){ } 

  void display() 

  { 

   cout<<"This is derived class"<<endl; 

  } 

}; 

int main() 

{ 

 Derived d(10, 20, 30); 



 d.show_x(); 

 d.show_y(); 

 d.show_z(); 

 d.display(); 

 return 0; 

} 

 

Output of the above program is as follows: 

 

x = 10 

y = 20 

z = 30 

This is derived class 

14. Differentiate between using member function and friend function for operator 

overloading. 

Solution:  Differences between using a member function and a friend function to implement 

operator overloading are as follows: 

 

Member Function Friend Function 

Number of parameters to be passed is reduced 

by one, as the calling object is implicitly 

supplied as an operand. 

Number of parameters to be passed is more. 

Unary operators takes no explicit parameters. Unary operators takes one explicit parameter. 

Binary operators takes only one explicit 

parameter. 
Binary operators takes two explicit parameters. 

Left-hand operand has to be the calling object. Left-hand operand need not be an object of the class. 

Writing Obj2 = Obj1 + 10 is allowed but Obj2 

= 10 + Obj1 is not allowed 

Writing either Obj2 = Obj + 10 or Obj2 = 10 + Obj1 

is allowed. 

 

15. Write a program to demonstrate single Inheritance / Multiple Inheritance / Multi level 

inheritance / Hybrid Inheritance. 

Solution:  Refer the respective slides for programs. 

10. List and explain the rules associated with virtual functions. 

Solution:  Following points must be remembered while working with virtual functions: 

 

• Virtual functions must be members of a class. 

• Virtual functions must be created in public section so that objects can access them. 

• When virtual function is defined outside the class, virtual keyword is required only in the 

function declaration. Not necessary in the function definition. 

• Virtual functions cannot be static members. 

• Virtual functions must be accessed using a pointer to the object. 

• A virtual function cannot be declared as a friend of another class. 

• Virtual functions must be defined in the base class even though it does not have any 

significance. 

• The signature of virtual function in base class and derived class must be same. 

• A class must have a virtual destructor but it cannot have a virtual constructor. 



11. List some advantages of dynamic binding over static binding. 

Solution: One advantage to dynamic type binding is you do not have to recompile all of the 

source code that relies on the code that is dynamically bonded. The primary advantage of dynamic 

binding of variables to types is that it provides more programming flexibility. For example, a 

program to process numeric data in a language that uses dynamic type binding can be written as a 

generic program, meaning that it is capable of dealing with data of any numeric type. Whatever 

type data is input will be acceptable, because the variables in which the data are to be stored can 

be bound to the correct type when the data is assigned to the variables after input. 

The downside of dynamic binding is execution speed is lowered since it takes additional time to 

bind at run time. 

12. What is a pure virtual function? 

Solution:  A virtual function is a member function that you expect to be redefined in derived 

classes. A pure virtual function or pure virtual method is a virtual function that is required to be 

implemented by a derived class if the derived class is not abstract( A class is said to be an abstract 

class, if it has at least one pure virtual function). 

Classes containing pure virtual methods are termed "abstract" and they cannot be instantiated 

directly. 

You can make a virtual function pure by initializing it to zero.  

Ex: virtual void add()=0; 

 

13. Write a C++ program to demonstrate pointers to base and derived classes. 

Solution:  A base class pointer can refer to both base class object as well as derived class object. 

However a derived class pointer can only point to derived class object, but not to it’s parent. 

This property is used for implementing run time polymorphism. Where there are overridden 

virtual functions, a base class pointer will call the base version of the function if it refers to base 

object else it will call the derived version of the virtual function, if it refers to derived object. 

Ex: class base{ 

 Public: 

  Virtual void show() { cout<<” I am in base”; } 

 }; 

      class derived{ 

 Public: 

  void show() { cout<<”I am in derived “;  }  

 }; 

main() 

{ 

 base *bptr; 

 base b; 

 derived d; 

 bptr=&b; 

 bptr->show() // output is “I am in base”  

 bptr=&d; 

 bptr->show() // output is “I am in derived”  

} 



14. Discuss about virtual functions with a C++ example. 

Solution:  A virtual function is a member function that you expect to be redefined in derived 

classes. 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. 

class base 

{ 

public: 

    virtual void print () 

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

  

    void show () 

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

}; 

class derived: public base 

{ 

public: 

    void print () 

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

  

    void show () 

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

}; 

 main() 

{ 

    base *bptr; 

    derived d; 

    bptr = &d; 

    //virtual function, binded at runtime 

    bptr->print();  

    // Non-virtual function, binded at compile time 

    bptr->show();  

} 

O/P: 

print derived class 

show base class 

14. Write a C++ program to add two integers, two floating point numbers and two 

complex numbers using class templates. 

Solution: // Assume a complex class is alsso available. 

template<class t> 

class sample 

{ 

    t a,b; 

    public: 

 sample( t x, t y) { a=x; b=y; } 

        t sum()   { return ( a + b );     } 

}; 

main() 

{ 

  sample < int > s1(3,4); 



  cout<<s1.sum(); 

  sample < float > s2(3.4,4.3); 

  cout<<s3.sum(); 

  complex c1(2,3), c2(3,4),c3; 

  sample < complex > s3(c1,c2); 

  c3=s3.sum(); 

  c3.display(); 

} 

15. Explain how to catch multiple exceptions in C++. 

 

Solution:  Multiple catch statements can follow a try block to handle multiple exceptions. The 

first catch block that matches the exception type will execute and the control shifts to next 

statement after all the available catch blocks. 

main() 

{ 

 int a, b; 

 cout<<"Enter a and b values: "; 

 cin>>a>>b; 

 try 

 { 

  if(b == 0) 

   throw b; 

  else if(b < 0) 

   throw "b cannot be negative"; 

  else 

   cout<<"Result of a/b = "<<(a/b); 

 } 

 catch(int b) 

 { cout<<"b cannot be zero"; } 

 catch(const char* msg) 

 { cout<<msg; } 

 catch( float x) 

 { cout << “Caught float exception”;  } 

} 

16. Write a function template for finding the minimum value in an array. 

Solution:   

template <class T> 

T findMin(T arr[],int n) 

{ 

    int i; 

    T min; 

    min=arr[0]; 

    for(i=0;i<n;i++) 

    { 

         if(min > arr[i]) 

        min=arr[i]; 

    } 

    return(min); 



} 

 

main() 

{ 

    int iarr[5]={1,3,2,5,4}; 

    char carr[5]={'a','d','t','r','v'}; 

    float darr[5]={4.5,2.3,6.7,1.2,3.44}; 

    cout<<"Integer Minimum is : "<<findMin(iarr,5)<<"\n"; 

    cout<<"Character Minimum is : "<<findMin(carr,5)<<"\n"; 

    cout<<"Float Minimum is : "<<findMin(darr,5)<<"\n"; 

} 

4. Explain the concept of Class Template with overloaded operators.  

Solution:  

#include<iostream.h> 

using namespace std; 

 

 

16. Write a C++ program that implements Bubble Sort using function templates.  

Solution:  Data hiding is a feature in object-oriented programming (OOP) to hide internal object 

details (data members). Data hiding ensures exclusive data access to class members and protects 



object integrity by preventing unintended or intended changes. Data Hiding is related to 

Abstraction and Encapsulation. The Class is used by only a limited set of variables and functions. 

Others are hidden by the class. 

17. Define a virtual base class and it’s importance. 

Solution:  Virtual base classes, used in hybrid inheritance( Multi path inheritance), is a way of 

preventing multiple "instances" of a given class appearing in an inheritance hierarchy when using 

multiple inheritance. 

Virtual inheritance is a C++ technique that ensures only one copy of a base class's member 

variables are inherited by grandchild derived classes. 

18. Which OOPS concept implements code reuse? 

Solution: Code reuse is a general target of OOP and (theoretically) all the three pillars of OOP, 

namely Encapsulation, Inheritance and Polymorphism support it. The concept of Inheritance 

supports reusability to a large extent. This means that we can add additional features to an existing 

class without modifying it. This is possible by deriving a new class from the existing one. The 

new class will have the combined features of both the classes. 

19. Define an abstract class and pure virtual function. 

Solution:  An abstract class is a class that is designed to be specifically used as a base class. An 

abstract class contains at least one pure virtual function. Sometimes implementation of all function 

cannot be provided in a base class because we don’t know the implementation. So we declare that 

function as pure virtual function by assigning it to 0 . We cannot create objects of abstract classes. 

Abstract base classes are expected to be derived by other classes, where the pure virtual functions 

are to be defined. 


