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CHAPTER 1

OBJECT AND CLASSES

1 Multiple Choice Questions
(MCQ) . . . . . . . . . . . . . 8

2 Programming Questions . . . 14
3 Answers of MCQs . . . . . . . 16
4 Solutions of Programming

Questions . . . . . . . . . . . 16

In C++, a class is a user-defined data type
that serves as a blueprint for creating ob-
jects. It encapsulates data and functions
that operate on that data, promoting mod-
ular and organized code using the principles
of Object-Oriented Programming (OOP).
A class defines attributes (called data mem-
bers) and behaviors (called member func-
tions). Once a class is defined, you can cre-
ate objects, which are instances of that class.
Each object has its own copy of the class’s
data members and can use the class’s func-
tions.

7



8 Object and Classes

1 Multiple Choice Questions (MCQ)

1. What access specifier allows a member to be accessed only within the same
class?

(a) public

(b) protected

(c) private

(d) Internal

2. What is the default access specifier for members of a class in C++?

(a) public

(b) private

(c) protected

(d) internal

3. Which of the following statements about inline functions is correct?

(a) Inline functions are expanded during compilation.

(b) Inline functions cannot have a return type.

(c) Inline functions must be recursive.

(d) Inline functions are evaluated at runtime.

4. Which of the following is true about constructors?

(a) They have a return type of void

(b) They do not have a return type.

(c) They must always be initialized to the default value.

(d) They cannot create two parameterized constructors in the same class.

5. What type of inheritance is demonstrated below?
class A {};
class B : public A {};
class C : public B {};

(a) Multiple inheritance

(b) Single inheritance

(c) Hierarchical inheritance

(d) Multilevel inheritance
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6. What happens when a derived class object is created?

(a) Only the derived class constructor is called.

(b) Only the base class constructor is called.

(c) Both base and derived class constructors are called.

(d) None of the above.

7. Which type of polymorphism is achieved through function overloading?

(a) Static

(b) Dynamic

(c) Runtime

(d) Abstract

8. What mechanism is used to achieve runtime polymorphism in C++?

(a) Function overloading

(b) Operator overloading

(c) Virtual functions

(d) Default arguments

9. What is constructor overloading?

(a) Using one constructor for multiple classes.

(b) Multiple constructors with the same name but different parameter lists.

(c) A constructor that returns a value.

(d) None of the above.

10. What is a virtual function in C++?

(a) A function that doesn’t exist physically.

(b) A function whose implementation can be overridden in derived classes.

(c) A function that cannot be inherited.

(d) A function that is only accessible in the base class.

11. What happens if a virtual function is called on a base class object?

(a) The derived class implementation is called.

(b) The base class implementation is called.

(c) It results in a runtime error.
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(d) It causes undefined behavior.

12. What happens if an exception is not caught in C++?

(a) The program continues execution.

(b) The program terminates.

(c) The exception is ignored.

(d) The compiler throws an error.

13. Which of the following is true about class templates?

(a) Templates are compiled before instantiation.

(b) Templates are only used for functions.

(c) Templates allow the creation of type-independent code.

(d) Templates cannot have constructors.

14. What will the following program print?
#include <iostream >
class A {
int x;
public:
A(int x):X(X){}
int getX() const { return x; }
};
int main(void){
const A a(10);
std::cout << a.getX() << std::endl;
return 0;
}

(a) 10

(b) Compiler error: getX() cannot be called on a const object

(c) Undefined behavior

(d) None of the above

15. What will happen when this code is executed?
#include <iostream >
class A {
int x;
public:
A(int x):X(X){}
int getX() const { return x; }
};
int main(void){
A *obj = nullptr;
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std::cout << obj ->getX() << std::endl;
return 0;
}

(a) 0

(b) Runtime error

(c) Undefined behavior

(d) Compiler error

16. What does this program print?
#include <iostream >
class Base {
public:
Base() { std::cout << "Base Constructure"; }
~Base() { std::cout << "Base Destructure"; }
};
class Derived: public Base {
public:
Derived () { std::cout << "Derived Constructure"; }
~Derived () { std::cout << "Derived Destructure"; }
};
int main(void){
Base *obj = new Derived ();
delete obj;
return 0;
}

(a) Base Constructor, Derived Constructor, Derived Destructor, Base Destructor

(b) Base Constructor, Derived Constructor, Base Destructor

(c) Base Constructor, Base Destructor

(d) Compiler error

17. What will the output be?
#include <iostream >
void fun(int x=5){
std::cout << x << " ";
}
int main(){
fun();
fun (10);
return 0;
}

(a) 5 5

(b) 5 10
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(c) 10 5

(d) Compiler error

18. What will the following program print?
#include <iostream >
void increment(int* x){ (*x)++; }
void increment(int& x){ ++x; }
int main(void){
int a = 5;
increment(a);
std::cout << "a:" << a << std::endl;
return 0;
}

(a) 5

(b) 6

(c) Compiler error due to ambiguity

(d) Undefined behavior

19. What will the following program print?
#include <iostream >
class Base {
public:
virtual void print() { std::cout << "Base\n"; }
};
class Derived: public Base {
public:
void print() override { std::cout << "Derived\n"; }
};
int main(){
Base *b = new Derived ();
b->print ();
delete b;
return 0;
}

20. What will the following program print?
#include <iostream >
class Base {
public:
virtual void show() { std::cout << "A\n"; }
void display () { std::cout << "Display A\n"; }
};
class Derived: public Base {
public:
void show() override { std::cout << "B\n"; }
void display () { std::cout << "Display B\n"; }
};
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int main(){
Base *b = new Derived ();
b->show();
b->display ();
delete b;
return 0;
}

(a) A Display A

(b) B Display A

(c) A Display B

(d) B Display B

21. What will the following program print?
#include <iostream >
class example {
public:
void function (){
std::cout << "Hii\n";
}
};
int main(void){
example cout;
cout.function ();
}

22. What the following code will print?
#include <iostream >
using namespace std;

class Tracker {
private:
static int objectCount;
public:
Tracker () { objectCount ++; }
~Tracker () { objectCount --; }
static int getObjectCount () {
return objectCount;
}
};
int Tracker :: objectCount = 0;

void createAndDestroy () {
static Tracker temp1;
}

int main() {
Tracker obj1 , obj2;
cout << "Count 1: " << Tracker :: getObjectCount ();
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for(int i=0;i<5;i++)
createAndDestroy ();
cout << "Count 2: " << Tracker :: getObjectCount () << endl;
return 0;
}

2 Programming Questions

1. Program for implementing the calendar.

Part-1. Write the class definition for a Date class that contains three private integer data
members: month, day, and year. Create a static member to hold a slash. Create
two public member functions, setDate() and showDate(). You will use the static
slash in the showDate() function. The setDate() function accepts three integer
arguments and passes them on to three private functions, setMonth(), setDay(),
and setYear(). If a month is greater than 12, then set it to 12. If a day is greater
than 31, then set it to 31. Write a main() function that instantiates several objects
of the Date class and tests the member functions.

Part-2. Improve the setDay() function by ensuring the day is not higher than allowed for
a month—31 for January, March, May, July, August, October, or December; 30
for April, June, September, or November; and 28 or 29 for February. February
usually contains 28 days. If a year is evenly divisible by 4, but not by 100, February
contains 29 days. (For example, February has only 28 days in 1900 and 2100.)
However, if a year is evenly divisible by 400, then February has 29 days (as in the
year 2000). Write a main() function that instantiates several objects of the Date
class and tests the member functions.

Part-3. Add a public function named increaseDay() to the Date class. Its purpose is to
add 1 to the day field of a Date object. When the day is increased to more than
the highest day number allowed for a month, the month increases by 1 and the
day is set to 1. Write a main()function that declares several Date objects that
will thoroughly test all the functions; in other words, make sure some are close
to the end of a month. Loop to call the increaseDay() function five times for
each Date, displaying each version of the Date as soon as it is increased. Write a
main() function that instantiates several objects of the Date class and tests the
member functions.

Part-4. Add instructions to the increaseDay() function so that when the month becomes
more than 12, the year increases by 1, and the month and day are set to 1. Write
a main()function that declares a Date object. Set the Date to 12/29/2007 and
call the increaseDay() function 400 times, displaying each version of the Date
as soon as it is increased. Examine the output to make sure each month and year
changes correctly.

2. Write a program in C++ for implementing the coffee shop order system.
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Part-1. Define a class named CoffeeOrder. Declare a private static field that holds the
price of a cup of coffee as $1.25. Include private integer fields that you set to a
flag value of 1 or 0 to indicate whether the order should have any of the following:
cream, milk, sugar, or artificial sweetener. Include a public function that takes a
user’s order from the keyboard and sets the values of the four fields in response
to four prompts. If the user indicates both milk and cream, turn off the milk
flag to allow only cream. If the user indicates both sugar and artificial sweetener,
turn off the artificial sweetener flag, allowing only sugar. Include another function
that displays the user’s completed order. Write a main() function that declares a
CoffeeOrder object and calls the data entry and display methods.

Part-2. Using the CoffeeOrder class, write a main() function that continues to ask a user
for an order in a loop until the user indicates the order is complete or 10 orders
have been placed, whichever comes first. After the user indicates that ordering is
complete, display a recap of all the coffee orders, including the cream, milk, sugar,
and sweetener status of each, as well as a count of the number of coffees ordered
and the total price.

3. Implement a C++ program to define three classes Alpha, Beta, and Gamma each class
having private data members. Gamma is a class derived from Alpha and Beta (by
applying multiple inheritance). Use constructor and destructor to read and display
data.

4. Write a program to define classes X, Y, and Z. Each class contains one character array
as a data member. Using multiple inheritance, concatenate strings of class X and Y and
store them in class Z. Using constructor and destructor, show all three strings.

5. Write a C++ program to implement the diamond problem (hybrid inheritance). State
the necessary assumptions using comments. – (HINT: use virtual base class)

6. Write a C++ program creating an abstract classStudent. Create three derived classes
Science, Art, and Commerce from the base class. Create the objects of the derived
classes process them and access them using an array of pointers of type Student.

7. Write a C++ program that includes a Config class to manage language settings for
game players. The Config class should support the following features:

• Default Language: If a player doesn’t specify a language, the class should au-
tomatically set it to a default value and display a message.

• Specified Language: Allow players to choose and set a specific language, with
a message confirming the selection.

• Copy Language to Static Object: Implement a copy constructor that allows
copying the language setting from the static Config object, which represents the
default language setting, to another player. The copied language should always
come from this static object, not from any other player.

• Program Requirements:
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– Player Count: Track the number of active players who set their language,
excluding the static reference player used only for copying languages. This
static object should not be counted as a player, so no message should be
displayed when it is created.

– Static Reference Object: Use a static Config object as a reference for
copying language settings. This static object should not trigger any output
message when created and should not be included in the active player count.

– Static Function: Implement a static function in the Config class to display
the number of active players, excluding the static reference object.

3 Answers of MCQs

1 2 3 4 5 6 7 8 9 10 11
C B A B D C A C B A B
12 13 14 15 16 17 18 19 20 21 22
B C A C B B B Derived B Hii Count1: 2, Count2: 3

4 Solutions of Programming Questions

1. Question 1 - Part - 1
#include <iostream >
using namespace std;

class Date {
private:
int month , day , year;
static char slash; // Static member to hold the slash

// Private helper functions to validate and set month , day ,
and year
void setMonth(int m) {

month = (m > 12) ? 12 : m;
}
void setDay(int d) {
day = (d > 31) ? 31 : d;
}
void setYear(int y) {
year = y; // No validation for the year
}
public:
// Public function to set the date
void setDate(int m, int d, int y) {
setMonth(m);
setDay(d);
setYear(y);
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}

// Public function to display the date
void showDate () const {

cout << month << slash << day << slash << year << endl;
}

};
// Definition of the static member
char Date:: slash = ’/’;

int main() {
// Test the Date class
Date date1 , date2 , date3;
// Set and display dates
date1.setDate(8, 25, 2023);
date1.showDate ();
date2.setDate (13, 45, 2024); // Invalid month and day
date2.showDate ();
date3.setDate(5, 20, 1990);
date3.showDate ();
return 0;
}

2. Question -1 Part-2

#include <iostream >
using namespace std;

class Date {
private:
int month , day , year;
static char slash; // Static member to hold the slash

// Private helper function to validate and set the month
void setMonth(int m) {

month = (m > 12) ? 12 : ((m < 1) ? 1 : m); // Ensure
month is between 1 and 12
}

// Private helper function to check if a year is a leap year
bool isLeapYear(int y) const {

if (y % 400 == 0) return true;
if (y % 100 == 0) return false;
if (y % 4 == 0) return true;
return false;

}

// Private helper function to get the maximum days in a given
month and year
int getMaxDaysInMonth(int m, int y) const {

switch (m) {
case 1: case 3: case 5: case 7: case 8: case 10: case

12:
return 31;
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case 4: case 6: case 9: case 11:
return 30;
case 2:
return isLeapYear(y) ? 29 : 28;
default:
return 31; // Default to 31 days for invalid months (

should not occur)
}

}

// Private helper function to validate and set the day
void setDay(int d) {

int maxDays = getMaxDaysInMonth(month , year); // Get max
days for the current month/year

day = (d > maxDays) ? maxDays : ((d < 1) ? 1 : d); //
Ensure day is within valid range
}

// Private helper function to set the year
void setYear(int y) {

year = y; // No validation for the year
}

public:
// Public function to set the date
void setDate(int m, int d, int y) {

setYear(y); // Set year first , as it affects February ’s
max days

setMonth(m); // Set month
setDay(d);// Set day based on month and year

}

// Public function to display the date
void showDate () const {
cout << month << slash << day << slash << year << endl;
}

};
// Definition of the static member
char Date:: slash = ’/’;

int main() {
// Test the Date class
Date date1 , date2 , date3 , date4;

// Set and display dates
date1.setDate(2, 29, 2024); // Leap year
date1.showDate (); // Expected: 2/29/2024

date2.setDate(2, 29, 2023); // Non -leap year
date2.showDate (); // Expected: 2/28/2023

date3.setDate(4, 31, 2023); // Invalid day for April
date3.showDate (); // Expected: 4/30/2023



Object and Classes 19

date4.setDate (12, 15, 2100); // Valid date
date4.showDate (); // Expected: 12/15/2100

return 0;
}

3. Question-1 Part-3
// Public function to increase the day
void increaseDay () {

day ++;
int maxDays = getMaxDaysInMonth(month , year);

// Check if day exceeds the maximum days in the current month
if (day > maxDays) {

day = 1; // Reset day to 1
month ++; // Move to the next month

// If month exceeds 12, reset to January and increment
year

if (month > 12) {
month = 1;
year ++;
}

}
}

int main() {
// Test the Date class with various scenarios
Date date1 , date2 , date3;

// Initialize dates close to the end of the month
date1.setDate(1, 30, 2023); // January 30, 2023 (non -leap year)

// Increase each date by 5 days and display the result
cout << "Increasing Date 1 (January 30, 2023):" << endl;
for (int i = 0; i < 5; ++i) {
date1.increaseDay ();
date1.showDate ();
}
return 0;
}

4. Question-1 Part-4
// Modified Public function to increase the day
void increaseDay () {

day ++;
int maxDays = getMaxDaysInMonth(month , year);

// Check if day exceeds the maximum days in the current month
if (day > maxDays) {

day = 1; // Reset day to 1
month ++; // Move to the next month
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// If month exceeds 12, reset to January and increment
year

if (month > 12) {
month = 1;
year ++;
}

}
}

// Definition of the static member
char Date:: slash = ’/’;

int main() {
// Initialize the date to 12/29/2007
Date date;
date.setDate (12, 29, 2007);

// Increment the date 400 times and display each increment
cout << "Incrementing Date from 12/29/2007:" << endl;
for (int i = 0; i < 400; ++i) {
date.increaseDay ();
date.showDate ();
}
return 0;
}

5. Question-2 Part-1

#include <iostream >
using namespace std;

class CoffeeOrder {
private:

static double coffeePrice = 1.25; // Static field for coffee
price
int cream; // 1 if cream is included , 0 otherwise
int milk; // 1 if milk is included , 0 otherwise
int sugar; // 1 if sugar is included , 0 otherwise
int sweetener; // 1 if artificial sweetener is included , 0
otherwise

public:
// Constructor to initialize flags to 0 (no additions by
default)

CoffeeOrder () : cream (0), milk (0), sugar (0), sweetener (0) {}

// Public function to take the user’s order
void takeOrder () {

cout << "Would you like cream? (1 for Yes , 0 for No): ";
cin >> cream;

cout << "Would you like milk? (1 for Yes , 0 for No): ";
cin >> milk;

// Enforce rule: If both cream and milk are selected ,
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only allow cream
if (cream == 1 && milk == 1) {

milk = 0;
cout << "Milk removed because cream was selected .\n";
}

cout << "Would you like sugar? (1 for Yes , 0 for No): ";
cin >> sugar;

cout << "Would you like artificial sweetener? (1 for Yes , 0
for No): ";

cin >> sweetener;

// Enforce rule: If both sugar and artificial sweetener
are selected , only allow sugar

if (sugar == 1 && sweetener == 1) {
sweetener = 0;
cout << "Artificial sweetener removed because sugar

was selected .\n";
}

}
// Public function to display the user’s completed order
void displayOrder () const {
cout << "\nYour coffee order summary :\n";
cout << "----------------------------\n";
cout << "Base Price: $" << fixed << coffeePrice << "\n";
cout << "Add -ons:\n";
cout << " - Cream: " << (cream ? "Yes" : "No") << "\n";
cout << " - Milk: " << (milk ? "Yes" : "No") << "\n";
cout << " - Sugar: " << (sugar ? "Yes" : "No") << "\n";
cout << " - Artificial Sweetener: " << (sweetener ? "Yes" :

"No") << "\n";
cout << "----------------------------\n";

}
};
int main() {

CoffeeOrder order; // Create a CoffeeOrder object

// Take the user’s order and display it
order.takeOrder ();
order.displayOrder ();
return 0;

}
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CHAPTER 2

INHERITANCE

1 Find the output of the follow-
ing code snippets. . . . . . . . 24

2 Programming Questions . . . 26
3 Answers of code snippets . . . 31

Inheritance is one of the core concepts of
Object-Oriented Programming (OOP). It al-
lows a class (derived class) to acquire the
properties and behaviors (i.e., data members
and member functions) of another class (base
class). This promotes code reusability and
supports hierarchical classification.
Types of Inheritance in C++:

• Single Inheritance – One base class,
one derived class.

• Multiple Inheritance – One derived
class inherits from multiple base
classes.

• Multilevel Inheritance – Derived class
inherits from another derived class.

• Hierarchical Inheritance – Multiple
classes inherit from a single base class.

• Hybrid Inheritance – A combination of
two or more types above.
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1 Find the output of the following code snippets.

1. #include <iostream >
using namespace std;
class Base {
public:

virtual void show() {
cout << "Base class show function\n";

}
void display () {

cout << "Base class display function\n";
}

};
class Derived : public Base {
public:

void show() override {
cout << "Derived class show function\n";

}
void display () {

cout << "Derived class display function\n";
}

};
void print(Base *obj) {

obj ->show();
obj ->display ();

}
int main() {

Derived d;
print(&d);
return 0;}

2. #include <iostream >
using namespace std;
class A {
public:

virtual void show() { cout << "A class\n"; }
};
class B : public virtual A {
public:

void show() override { cout << "B class\n"; }
};
class C : public virtual A {
public:

void show() override { cout << "C class\n"; }
};

class D : public B, public C {
public:

void show() override { cout << "D class\n";
}

};
int main() {

D obj;
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A* ptr = &obj;
ptr ->show();
return 0;

}

3. #include <iostream >
using namespace std;

class ClassB;

class ClassA {
private:

int valueA;
public:

ClassA(int val) : valueA(val) {}
friend int sum(ClassA , ClassB);

};
class ClassB {
private:

int valueB;
public:

ClassB(int val) : valueB(val) {}
friend int sum(ClassA , ClassB);

};

int sum(ClassA objA , ClassB objB) {
return objA.valueA + objB.valueB;

}

int main() {
ClassA a(10);
ClassB b(20);

cout << "Sum: " << sum(a, b) << endl;

return 0;
}

4. #include <iostream >
using namespace std;
class MyClass {
private:

int value;
public:

MyClass(int val) : value(val) {}

MyClass& add(int val) {
value += val;
return *this;

}

void display () const {
cout << "Value: " << value << endl;

}
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};
int main() {

MyClass obj (10);
obj.add (5).add (10).display ();

return 0;
}

2 Programming Questions

1. Create an employee management system with a base class Employee and derived classes
Manager, and Engineer. The base class should have the common attributes of all
employees, and each derived class should include specific attributes related to that
type of employee. Implements the following functionalities:

(a) The Employee class should have the attributes ID and Name. Create parameterized
constructor to initialize the attributes. Create member function displayDetails()
to display the details of the employee.

(b) Create derived class Manager with attribute teamSize and parameterized con-
structor to initialize the data members.

(c) Create another derived class Engineer with attribute specialization and pa-
rameterized constructor.

(d) Both the derived classes should override the method displayDetails().

(e) Write a main() function to create objects of each class and call the member
function to display the details.

2. Develop a payment processing system with a base class Payment and derived classes
CreditCardPayment, PayPalPayment, and CashPayment. The base class should have
the common attributes of all payments, i.e., amount, and each derived class should
include specific attributes related to that type of payment. Implement the following
functionalities:

(a) Create Payment class as abstract class and processPayment() as the member
function of class Payment.

(b) Create derived class CreditCardPayment with data member cardNumber.

(c) Create derived class PayPalPayment with data member email.

(d) Create derived class CashPayment.

(e) All the derived class of Payment class should override the processPayment()
member function.

(f) Create parameterized constructor in each class to initialize the data members.



Inheritance 27

(g) Write a main() function to create objects of each type and call the member func-
tion to handle the specific payment processing.

3. Create a media management system with a base class Media and derived classes Book,
CD, and DVD. Additionally, there should be another base class Publisher with attributes
common to all media items. Implement the following functionalities:

(a) The Media class should have the attribute title. Create a parameterized con-
structor to initialize the attribute. Create displayInfo(), a pure virtual member
function to display the details of the media item.

(b) The Publisher class should have the attributes publisherName and price. Cre-
ate a parameterized constructor to initialize these attributes.

(c) Create a derived class Book that inherits from both Media and Publisher. It
should have the attribute author and a parameterized constructor to initialize
the data members. Override the displayInfo() method to display the details of
the book.

(d) Create another derived class CD that inherits from both Media and Publisher. It
should have the attribute artist and a parameterized constructor. Override the
displayInfo() method to display the details of the CD.

(e) Create another derived class DVD that inherits from both Media and Publisher.
It should have the attribute director and a parameterized constructor. Override
the displayInfo() method to display the details of the DVD.

(f) Write a main() function to create objects of each class and call the member
functions to display the details.

4. Create a class Course and its derived classes UndergraduateCourse and GraduateCourse.
The Course class should have attributes courseID (int), courseName (string), and
credits (int). Implement the following:

(a) Implement a constructor in the Course class that initializes the courseID, credits,
and courseName. Ensure that credits are non-negative. Also implement a member
function displayCourseDetails() to show the details of course.

(b) Implement an UndergraduateCourse class that adds the attribute level (string)
and displayCourseDetails() function to display all course details, including the
level (e.g., "Beginner", "Intermediate", "Advanced").

(c) Implement a GraduateCourse class that adds the attribute researchComponent
(bool) and displayCourseDetails() function to display all course details, in-
cluding whether a research component is required.

(d) Implement a friend function compareCredits(Course& c1, Course& c2) that
compares the credits of two courses and returns the course with more credits. If
the credits are equal, return either course.
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(e) Implement a static member function getTotalCourses() in the Course class that
returns the total number of courses created.

(f) Write a main() function to create multiple undergraduate and graduate courses,
compare credits, display course details, and show the total number of courses
created using the static function.

5. Develop a class Order that manages customer orders for an online store. The Order
class should have attributes like orderID (static int), customerName (string),
itemList (array of strings), and totalAmount (double). Implement the follow-
ing features:

(a) Implement a constructor that initializes the orderID using a static counter, itemList
using an array, and customerName to the given value. The totalAmount should
be calculated based on the items in the itemList.

(b) Implement applyDiscount(Order& order, double discountPercentage) as friend
function that reduces the totalAmount by the given discount percentage.

(c) Implement a method displayOrderDetails() that displays all details of the or-
der, including the orderID, customerName, itemList, and totalAmount.

(d) Implement a static member function getNextOrderID() that returns the next
available order ID.

(e) Write a main() function to create and manage multiple orders, apply discounts,
display order details, and show the next available order ID using the static func-
tion.

6. Create a class Inventory that manages a store’s inventory of products. Each Product
object should have attributes like productID (int), name (string), quantity (int),
and price (double). Implement the following:

(a) Implement a constructor in the Inventory class that initializes an array of Product
objects using user input. The constructor should also take an argument for the
initial capacity of the inventory.

(b) Implement a method addProduct(const Product& newProduct) that adds a
new product to the inventory. If the inventory is full, generate the message the
inventory is full.

(c) Implement a method removeProduct(int productID) that removes a product
from the inventory by its productID. Enter the "0" in place of removed product.

(d) Implement findMostExpensiveProduct(const Inventory& inventory) as friend
function that returns a pointer to the product with the highest price. If there are
no products, return nullptr.

(e) Implement a method displayInventory() in the Inventory class that lists all
products currently in the inventory, showing their productID, name, quantity,
and price.
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(f) Write a main() function to demonstrate the addition, removal, search, and dis-
play of products in the inventory. Ensure proper dynamic memory management
throughout the program.

7. Design a class Vehicle and its derived classes Car, Bike, and Truck. The Vehicle class
should have attributes make (string), model (string), and year (int). Implement
the following features:

(a) Implement a constructor in the Vehicle class that initializes the make, model, and
year attributes.

(b) Implement a Car class that adds the attribute numberOfDoors (int) and a mem-
ber function showDetails() that displays all the details of the car, including the
number of doors.

(c) Implement a Bike class that adds the attribute type (string) and a showDetails()
function that displays all the details of the bike, including its type. Example of
type is "petrol", "CNG", "EV" etc.

(d) Implement a Truck class that adds the attribute loadCapacity (double) and a
showDetails() function that displays all the details of the truck, including its
load capacity.

(e) Implement a static data member in the Vehicle class to keep track of the total
number of vehicles created. Implement a static member function to return the
total number of vehicles.

(f) Write a main() function to create multiple Car, Bike, and Truck objects, dis-
play their details, and show the total number of vehicles created using the static
function.

8. Create a class Rectangle that represents a rectangle in a 2D space. The class should
include attributes length (double) and width (double). Implement the following
functionalities:

(a) Implement a default constructor that initializes length and width to 1.0. Imple-
ment a parameterized constructor that allows setting custom length and width.
Ensure that both dimensions are positive.

(b) Implement a friend function calculateArea(Rectangle& rect) that calculates
and returns the area of the rectangle.

(c) Implement a friend function calculatePerimeter(Rectangle& rect) that cal-
culates and returns the perimeter of the rectangle.

(d) Create an array of Rectangle objects (size 3) using dynamic initialization. Use a
loop to input the dimensions for each rectangle from the user.

(e) Implement a static member function compareArea(Rectangle& rect1, Rectangle&
rect2) that compares the area of two rectangles and returns the rectangle with
the larger area. If the areas are equal, return either rectangle.
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(f) Write a main() function that demonstrates the creation of Rectangle objects,
calculation of area and perimeter, comparison of areas, and dynamic memory
management.

9. Develop a class Employee that manages employee records for a company. The Employee
class should include attributes like name (string), employeeID (int), department
(string), and salary (double). Implement the following features:

(a) Implement a constructor that initializes name, employeeID, department, and
salary. Ensure that salary is a non-negative value.

(b) Implement a friend function giveRaise(Employee& emp, double percentage)
that increases the employee’s salary by a given percentage.

(c) Implement a static data member totalEmployees in the Employee class that
keeps track of the total number of employees. Implement a static member function
getTotalEmployees() to return this count.

(d) Implement a displayEmployeeDetails() function that displays all details of the
employee, including name, employeeID, department, and salary.

(e) Write a main() function to create multiple Employee objects, give raises, update
departments, terminate employees, and display employee details. Also, display
the total number of employees using the static function.

10. Develop a class ConstructionProject that manages a construction project, and a
Contractor class representing contractors involved in the project. Implement the fol-
lowing:

(a) Implement a constructor in the ConstructionProject class that initializes the
project name (string) and budget (double). Ensure that the budget is non-
negative.

(b) Implement a Contractor class that includes attributes contractorID (int),
name (string), and projectCost (double).
Implement a method displayContractorDetails() in the Contractor class that
displays the contractor’s details.

(c) Implement a method assignContractor(const Contractor& newContractor)
in the ConstructionProject class that adds a contractor to the project. Ensure
that the total project cost does not exceed the budget.

(d) Implement a friend function calculateTotalCost(const ConstructionProject&
project) that returns the total cost of all contractors assigned to the project.

(e) Implement a method displayProjectDetails() in the ConstructionProject
class that displays the project details, including the name, budget, and all assigned
contractors.
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(f) Write a main() function to create and manage construction projects and con-
tractors, assign contractors, calculate total costs, display project and contractor
details, and ensure that the project stays within budget.

11. Create a class Patient and its derived classes Inpatient and Outpatient. The
Patient class should have attributes patientID (int), name (string), age (int),
and disease (string). Implement the following:

(a) Implement a constructor in the Patient class that initializes the patientID, name,
age, and disease. Ensure that age is non-negative.

(b) Implement an Inpatient class that adds two integer attributes roomNumber and
daysAdmitted. Implement a displayPatientDetails() function that displays
all patient details, including the room number and days admitted.

(c) Implement an Outpatient class that adds an attribute visitDate (string).
Implement a displayPatientDetails() function that displays all patient details,
including the visit date.

(d) Implement a static data member totalPatients in the Patient class that keeps
track of the total number of patients (both inpatient and outpatient). Implement
a static member function getTotalPatients() to return this count.

(e) Implement a friend function compareDaysAdmitted(Inpatient& p1, Inpatient&
p2) that compares the days admitted for two inpatients and returns the one
with more days. If the days are equal, return either patient.

(f) Write a main() function to create and manage inpatients and outpatients,
compare days admitted, display patient details, and show the total number
of patients using the static function.

3 Answers of code snippets

1 Derived class show function
Base class display function

2 D Class
3 Sum: 30
4 Value: 25
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Polymorphism means "many forms". In
C++, it allows the same function name or
operator to behave differently based on the
context (i.e., the type of objects involved).
Types of Polymorphism:
1. Compile-Time (Static): Decisions made
at compile time
1.1 Function Overloading
1.2 Operator Overloading
2. Run-Time (Dynamic): Decisions made
during execution using pointers and virtual
functions. Functions, Base-class Pointers
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1 Find the output of the following code snippets.

1. Code-1
#include <iostream >
using namespace std;
class A {

void funA(){cout <<"A";}
};
class B: public A {

public: void funA(){cout <<"B";}
};
int main() {

B b;
b.funA();
cout <<sizeof(B);
return 0;

}

2. Code-2
#include <iostream >
using namespace std;
class A {

int l;
void funA(){cout <<"A";}

};
class B: public A {

public: void funA(){cout <<"B";}
};
int main() {

B b;
b.funA();
cout <<sizeof(B);
return 0;

}

3. Code-3
#include <iostream >
using namespace std;
class A {

void funA(){cout <<"A";}
};
class B: public A {

public: void funA(){cout <<"B";}
};
int main() {

A b;
b.funA();
cout <<sizeof(B);
return 0;

}
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4. Code-4
#include <iostream >
using namespace std;
class A {

void funA(){cout <<"A";}
};
class B: public A{

public: void funA(){cout <<"B"; A::funA();}
};
int main() {

B b;
b.funA();
return 0;

}

5. Code-5
include <iostream >
using namespace std;
class A {

protected: void funA(){cout <<"A";}
};
class B: public A{

public: void funA(){cout <<"B"; A::funA();}
};
int main() {

B b;
b.funA();
return 0;

}

6. Code-6
#include <iostream >
using namespace std;
class A {

public: void funA(){cout <<"A";}
};
class B: public A{

public: void funA(){cout <<"B";}
};
int main() {

A *b=new B();
b->funA();
return 0;

}

7. Code-7
#include <iostream >
using namespace std;
class A {

public: virtual void funA(){cout <<"A";}
};
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class B: public A{
public: void funA(){cout <<"B";}

};
int main() {

A *b=new B();
b->funA();
return 0;

}

8. Code-8

#include <iostream >
using namespace std;
class construct {
public: float area;

construct ()
{

area = 0;
}
construct(int a, int b)
{

area = a * b;
}
void disp()
{

cout << area << endl;
}

};
int main()
{

construct o;
construct o2( 10, 20);
o.disp();
o2.disp();
return 1;

}

9. Code-9

#include <iostream >
using namespace std;
class A {
};
class B: public A {

public:
B(int b){cout <<"B="<<b<<endl;}

};
int main() {

A *b=new B(5);
return 0;

}

10. Code-10
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#include <iostream >
using namespace std;
class A {

public:
A(){cout <<"A";}

};
class B: public A {

public:
B(int b){cout <<"B="<<b<<endl;}

};
int main() {

A *b=new B(5);
return 0;

}

11. Code-11
#include <iostream >
using namespace std;
class A {

public:
A(){cout <<"A";}
A(int a){cout <<"A="<<a<<endl;}

};
class B: public A {

public:
B(int b):A(b){cout <<"B="<<b<<endl;}

};
int main() {

A *b=new B(5);
return 0;

}

12. Code-12
#include <iostream >

using namespace std;
class A{

public:
A(){cout <<"A";}
A(int a){cout <<"A="<<a<<endl;}

};
class B: public A{

public:
B(int b):A(b){cout <<"B="<<b<<endl;}

};
int main() {

A *b=new B(5);
return 0;

}

13. Code-13
#include <iostream >
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using namespace std;
class A{

public:
A(){cout <<"A";}
A(int a){A();cout <<"A="<<a<<endl;}

};
class B: public A{

public:
B(int b):A(0){cout <<"B="<<b<<endl;}

};
int main() {

A *b=new B(5);
return 0;

}

14. Code-14
class Base {

public:
virtual void display () {

cout << "Base class display" << endl; }
};
class Derived : public Base {

public:
void display(int x) {

cout << "Derived class display" << endl; }
};
int main() {
Base *b = new Derived ();
b->display ();
return 0;
}

15. Code-15
#include <iostream >
using namespace std;

class Shape {
public:

virtual void draw() = 0;
void info() {

cout << "Shape info\n";
}

};
class Circle : public Shape {
public:

void draw() override {
cout << "Drawing Circle\n";

}
void info() {

cout << "Circle info\n";
}

};
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int main() {
Circle c;
Shape* shape = &c;
shape ->draw();
shape ->info();

return 0;
}

16. Which of the following option is correct output of the following code-16.
#include <iostream >
using namespace std;

void display(int x = 10) {
cout << "Integer: " << x << endl;

}

void display(double y) {
cout << "Double: " << y << endl;

}

int main() {
display ();
display (3.14);
return 0;

}

(a) Integer: 10, Double: 3.14

(b) Compilation Error

(c) Integer: 0, Double: 3.14

(d) Undefined Behavior

17. Which of the following option is correct output of the following code-17.
#include <iostream >
using namespace std;

void func(int x) {
cout << "Integer: " << x << endl;

}
void func(double y) {

cout << "Double: " << y << endl;
}
int main() {

func (5.0f);
return 0;

}

(a) Integer: 5

(b) Double: 5
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(c) Compilation Error due to ambiguity

(d) Undefined Behavior

18. Which of the following option is correct output of the following code-18.
#include <iostream >
using namespace std;

void func(int& x) {
cout << "Lvalue Reference: " << x << endl;

}
void func(int&& x) {

cout << "Rvalue Reference: " << x << endl;
}
int main() {

int a = 10;
func(a);
func (20);
return 0;

}

(a) Lvalue Reference: 10
Rvalue Reference: 20

(b) Rvalue Reference: 10
Lvalue Reference: 20

(c) Compilation Error

(d) Undefined Behavior

19. Which of the following option is correct output of the following code-19.
#include <iostream >
using namespace std;

int func(int x) {
return x + 1;

}
double func(int x) {

return x + 0.5;
}
int main() {

cout << func (5) << endl;
return 0;

}

(a) 6

(b) 5.5

(c) Compilation Error
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(d) Undefined Behavior

20. Which of the following option is correct output of the following code-20.
#include <iostream >

using namespace std;

void func(int* ptr) {
cout << "Pointer version" << endl;

}

void func(int arr[], int size) {
cout << "Array version" << endl;

}

int main() {
int arr[] = {1, 2, 3};
func(arr , 3);
return 0;

}

(a) Pointer version

(b) Array version

(c) Compilation Error

(d) Undefined Behavior

21. Which of the following option is correct output of the following code-21.
#include <iostream >
using namespace std;

class Test {
int value;

public:
Test(int v) : value(v) {}
void operator ++() {

++value;
}
void display () const {

cout << value << endl;
}

};
int main() {

Test t(5);
++t;
t.display ();
return 0;

}

(a) 6
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(b) 5

(c) Compilation Error

(d) Undefined Behavior

22. Which of the following option is correct output of the following code-22.
#include <iostream >
using namespace std;

class Array {
int arr [5];

public:
Array() {

for (int i = 0; i < 5; ++i) arr[i] = i + 1;
}
int operator [](int index) const {

return arr[index];
}

};
int main() {

Array a;
cout << a[2] << endl;
return 0;

}

(a) 1

(b) 2

(c) 3

(d) Compilation Error

23. Which of the following option is correct output of the following code-23.
#include <iostream >
using namespace std;

class Complex {
int real , imag;

public:
Complex(int r, int i) : real(r), imag(i) {}
Complex operator +( const Complex& c) const {

return Complex(real + c.real , imag + c.imag);
}
void display () const {

cout << real << " + " << imag << "i" << endl;
}

};
int main() {

Complex c1(2, 3), c2(1, 4);
Complex c3 = c1 + c2;
c3.display ();
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return 0;
}

(a) 2 + 3i

(b) 1 + 4i

(c) 3 + 7i

(d) Compilation Error

24. Which of the following option is correct output of the following code-24.
#include <iostream >
using namespace std;

class Test {
int value;

public:
Test(int v) : value(v) {}
operator int() const {

return value;
}

};
int main() {

Test t(10);
int x = t;
cout << x << endl;
return 0;

}

(a) 10

(b) Compilation Error

(c) Undefined Behavior

(d) Runtime Error

25. Which of the following option is correct output of the following code-25.
#include <iostream >
using namespace std;

class Test {
int value;

public:
Test(int v) : value(v) {}
friend ostream & operator <<(ostream& os, const Test& t) {

os << "Value: " << t.value;
return os;

}
};
int main() {
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Test t(42);
cout << t << endl;
return 0;

}

(a) Value: 42

(b) Compilation Error

(c) Runtime Error

(d) Undefined Behavior

26. Code-26.
#include <iostream >
using namespace std;

class Matrix {
private:

int data;
public:

Matrix(int value = 0) : data(value) {}

Matrix operator +( const Matrix& other) {
return Matrix(data + other.data);

}

Matrix& operator ++() { // Prefix ++
++data;
return *this;

}

Matrix operator ++( int) { // Postfix ++
Matrix temp = *this;
data ++;
return temp;

}

void display () const {
cout << data << endl;

}
};

int main() {
Matrix m1(5), m2(10);
Matrix m3 = m1 + m2++;
m3.display ();
m1.display ();
m2.display ();
return 0;

}

27. Code-27
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#include <iostream >
using namespace std;

class A {
public:

void fun(int x) {
cout << "Class A fun(int) called: " << x << endl;

}
void fun(double x) {

cout << "Class A fun(double) called: " << x << endl;
}

};
class B : public A {
public:

using A::fun;
void fun(string x) {

cout << "Class B fun(string) called: " << x << endl;
}

};
int main() {

B obj;
obj.fun (10);
obj.fun (3.14);
obj.fun("Hello");
return 0;

}

28. Code-28

#include <iostream >
using namespace std;

class Complex {
private:

int real , imag;
public:

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

bool operator ==( const Complex& other) const {
return (real == other.real && imag == other.imag);

}

bool operator !=( const Complex& other) const {
return !(* this == other);

}

void display () const {
cout << real << " + " << imag << "i" << endl;

}
};

int main() {
Complex c1(3, 2), c2(3, 2), c3(1, 7);
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if (c1 == c2) {
cout << "c1 and c2 are equal" << endl;

} else {
cout << "c1 and c2 are not equal" << endl;

}

if (c1 != c3) {
cout << "c1 and c3 are not equal" << endl;

} else {
cout << "c1 and c3 are equal" << endl;

}

return 0;
}

29. Code-29

#include <iostream >
using namespace std;

class Box {
private:

int length , width , height;
public:

Box(int l, int w, int h) : length(l), width(w), height(h) {}

bool operator <( const Box& other) const {
int r1= length * width * height;
int r2=other.length * other.width * other.height;

return (r1) < (r2);
}

bool operator >( const Box& other) const {
return other < *this;

}

void display () const {
cout << "Box(" << length << ", ";

cout << width << ", " << height << ")"<< endl;
}

};

int main() {
Box box1(2, 3, 4), box2(3, 3, 3);

if (box1 < box2) {
cout << "Box1 " << endl;

} else {
cout << "Box2" << endl;

}

if (box2 > box1) {
cout << "Box2 " << endl;

} else {
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cout << "Box1" << endl;
}

return 0;
}

2 Programming Questions

1. Design a book management system for a book store where books of different subjects
(Physics, Maths, Chemistry, and Biology) are managed. Each book has unique cleanup
requirements from the data when it is purchased by any customer and addition in data
when new books are added by the seller. Design a base class store_items containing
a string representing the book name, a virtual destructor, and a pure virtual function
void describe() to describe the items. Create derived classes for the 4 subjects men-
tioned above with data members as string type author name, and int type dynamic
array to store book numbers. Create a solution in such a way that it takes input from
the user about which book is purchased and added in stock. For deletion of a book, use
base class pointers. Try to implement without a virtual destructor and with a virtual
destructor and observe what happens.

2. Design a polymorphic hierarchy to model a transportation system. Each vehicle in the
hierarchy must have a function type() that outputs the type of vehicle. However, there
are unique requirements:

1. The base class Vehicle declares type() as a pure virtual function.

2. A derived class LandVehicle overrides type() and introduces a new virtual func-
tion land() that describes the type of terrain the vehicle is designed for.

3. A further derived class ElectricCar must override both type() and land().
Additionally, it has a unique function charge() to output its battery charging
behavior.

The program must demonstrate how these methods behave when called through base
class pointers. Tasks:

(a) Create the class hierarchy:

• Vehicle (abstract base class)

• LandVehicle (inherits from Vehicle)

• ElectricCar (inherits from LandVehicle)

(b) Instantiate an ElectricCar object and call its methods through:

• A Vehicle* pointer.

• A LandVehicle* pointer.

• An ElectricCar* pointer.
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(c) Demonstrate the behavior of charge() when called from each pointer type, and
discuss why certain calls succeed or fail.

3. Create an abstract base class Employee with a pure virtual function calculate_salary().
There are three derived classes: FullTime_Employee, PartTime_Employee, and Intern.

• FullTime_Employee overrides calculate_salary() to return the monthly salary.

• PartTime_Employee overrides the function to return salary based on working
hours and days.

• Intern overrides calculate_salary() and returns 0.

Implement a function displaySalary() that accepts a pointer to Employee and prints
the salary.

4. Discuss the ambiguity that arises when a function is overloaded with default arguments.
One version has one argument. Another version has two arguments, with the second
having a default value. What happens if the overloaded function is called with one
argument? Provide an example and explain how to resolve the ambiguity.
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3 Answers of MCQ and code snippets

1 B1
2 B4
3 error: void A::funA()
4 error: void A::funA()
5 BA
6 A
7 B
8 0

200
9 B=5
10 AB=5
11 A=5 B=5
12 AA=0 B=5

13
Error: here the number of arguments differ in function
of base class and derived class. Thus it will give Run
Time error.

14 Drawing Circle
Shape info

15 Find Your Self
16 A
17 C
18 A
19 C
20 B
21 A
22 C
23 C
24 A
25 A

26 15
5
11

27 Class A fun(int) called: 10
Class A fun(double) called: 3.14
Class B fun(string) called: Hello

28 c1 and c2 are equal
c1 and c3 are not equal

29 Box1
Box2
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CHAPTER 4

EXCEPTION HANDLING

1 Find the output of the follow-
ing code snippets. . . . . . . . 52

2 Programming Questions . . . 69
3 Answers of MCQ and code

snippets . . . . . . . . . . . . 70

Exception handling is a mechanism to
detect, report, and handle runtime errors
without crashing the program. It separates
error-handling code from normal code logic.

try Block: The try block is used to wrap
code that might cause an exception. It
defines a section where exceptions are
monitored. If an exception occurs, control
is immediately transferred to the matching
catch block.

throw Statement: The throw keyword is
used to generate (raise) an exception. It
transfers control to the nearest catch block
that can handle the thrown exception. You
can throw any data type: built-in types,
objects, or pointers.

catch Block: The catch block handles ex-
ceptions thrown by the try block. You can
have multiple catch blocks for different types
of exceptions. You can also catch all excep-
tions using catch(...)
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1 Find the output of the following code snippets.

1. Which of the following option is correct output of the following Code-1.
#include <iostream >
using namespace std;

void func() {
try {

throw "An error occurred!";
} catch (const char* e) {

cout << "Caught in func: " << e << endl;
throw; // Re-throwing the exception

}
}

int main() {
try {

func();
} catch (const char* e) {

cout << "Caught in main: " << e << endl;
}
return 0;

}

(a) Caught in func: An error occurred!

(b) Caught in main: An error occurred!

(c) Caught in func: An error occurred!
Caught in main: An error occurred!

(d) Compilation Error

2. Which of the following option is correct output of the following Code-2.
#include <iostream >
#include <stdexcept >
using namespace std;

class BaseException {};
class DerivedException : public BaseException {};

int main() {
try {

throw DerivedException ();
} catch (BaseException& e) {

cout << "Caught BaseException" << endl;
} catch (DerivedException& e) {

cout << "Caught DerivedException" << endl;
}
return 0;

}
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(a) Caught BaseException

(b) Compilation Error

(c) Caught DerivedException

(d) Runtime Error

3. Which of the following option is correct output of the following Code-3.?
#include <iostream >
using namespace std;

void func() throw(int) { // Exception specification
throw 5;

}

int main() {
try {

func();
} catch (int e) {

cout << "Caught exception: " << e << endl;
}
return 0;

}

(a) The program throws an exception, which is caught.

(b) The program throws an exception, but it terminates since the exception specifica-
tion is not matched.

(c) The program throws an exception, but it results in a compile-time error due to
the exception specification.

(d) Exception specifications are deprecated, so the program does not compile.

4. Which of the following option is correct output of the following Code-4.?
#include <iostream >
using namespace std;

int main() {
try {

throw 1.5;
} catch (int e) {

cout << "Caught int: " << e << endl;
} catch (...) {

cout << "Caught unknown exception" << endl;
}
return 0;

}

(a) Caught int: 1.5
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(b) Caught unknown exception

(c) Runtime Error

(d) Compilation Error

5. What is the output of the following code-5, considering proper cleanup in case of ex-
ceptions?

#include <iostream >
using namespace std;

class Resource {
public:

Resource () { cout << "Resource acquired" << endl; }
~Resource () { cout << "Resource released" << endl; }

};

int main() {
try {

Resource res; // Automatic resource acquisition
throw runtime_error("An error occurred");

} catch (exception& e) {
cout << "Caught exception: " << e.what() << endl;

}
return 0;

}

(a) Resource acquired
Caught exception: An error occurred

(b) Resource acquired
Caught exception: An error occurred
Resource released

(c) Resource acquired
Resource released
Caught exception: An error occurred

(d) Compilation Error

6. Code-6
#include <iostream >
using namespace std;
class A
{

public: A(){}

A(int a){}

float f(int a, int b)
{

if(b==0) throw exception ();
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return a/b;
}

};

int main()
{

A a;
try{

cout <<"Division="<<a.f(5,0);
cout <<"Hello";

}
catch (...){

cout <<"Division Error!";
}

return 0;
}

7. Code-7
#include <iostream >
using namespace std;
class A
{

public: A(){}

A(int a){}

float f(int a, int b)
{
if(b==0) throw exception ();
return a/b;
}

};

int main()
{

A a;
try{

cout <<"Division="<<a.f(5,5) <<endl;
cout <<"Success!";

}
catch (...){

cout <<"Division Error!";
}

return 0;
}

8. Code-8
#include <iostream >
using namespace std;
class A
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{
public: A(){}

A(int a){}

float f(int a, int b)
{
if(b==0) throw exception ();
return a/b;
}

};

int main()
{

A a;

cout <<"Division="<<a.f(5,0) <<endl;
cout <<"Success!";

return 0;
}

9. Code-9
#include <iostream >
using namespace std;
class A
{

public: A(){}

A(int a){}

float f(int a, int b)
{
return a/b;
}

};

int main()
{

A a;

cout <<"Division="<<a.f(5,0) <<endl;
cout <<"Success!";

return 0;
}

10. Code-10
#include <iostream >
using namespace std;
class A
{
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public: A(){}

A(int a){}

float f(int a, int b)
{

if(b==0) throw exception ();

return a/b;
}

};

int main()
{

A a;
try{

cout <<"Division="<<a.f(5,0) <<endl;
cout <<"Success!";

}

return 0;
}

11. Code-11

#include <iostream >
using namespace std;
class A
{

public: A(){}

A(int a){}

float f(int a, int b)
{

if(b==0) throw exception ();

return a/b;
}

};

int main()
{

A a;
try{

cout <<"Division="<<a.f(5,0) <<endl;
cout <<"Success!";

}
cout <<"Outside Try";
return 0;

}
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12. Code-12
#include <iostream >
using namespace std;
class A
{

public: A(){}

A(int a){}

float f(int a, int b)
{

if(b==0) throw exception ();

return a/b;
}

};

int main()
{

A a;
try{

cout <<"Division="<<a.f(5,0) <<endl;
cout <<"Success!";

}
cout <<"Outside Try";
catch
{

Cout <<"Inside Catch";
}
return 0;

}

13. Code-13
#include <iostream >
using namespace std;
class A
{

public: A(){}

A(int a){}

float f(int a, int b)
{

if(b==0) throw exception ();

return a/b;
}

};

int main()
{

A a;
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try{

cout <<"Division="<<a.f(5,0) <<endl;
cout <<"Success!";

}
catch
{

Cout <<"Inside Catch";
}

cout <<"Outside try";
return 0;

}

14. Code-14
#include <iostream >
using namespace std;
class A
{

public: A(){}

A(int a){}

float f(int a, int b)
{

if(b==0) throw exception ();

return a/b;
}

};

int main()
{

A a;
try{

cout <<"Division="<<a.f(5,0) <<endl;
cout <<"Success!"<<endl;

}
catch(exception e)
{

cout <<"Inside Catch"<<endl;
}
cout <<"Outside try";
return 0;

}

15. Code-15
#include <iostream >
using namespace std;
class A
{

public: A(){}
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A(int a){}

float f(int a, int b)
{

if(b==0) throw exception ();

return a/b;
}

};

int main()
{

A a;
try{

cout <<"Division="<<a.f(5,5) <<endl;
cout <<"Success!"<<endl;

}
catch(exception e)
{

cout <<"Inside Catch"<<endl;
}
cout <<"Outside try";
return 0;

}

16. Code-16

#include <iostream >
using namespace std;
class A
{

public: A(){}

A(int a){}

float f(int a, int b)
{

if(b==0) throw exception ();

return a/b;
}

};

int main()
{

A a;
try{

cout <<"Division="<<a.f(5,5) <<endl;
}
cout <<"Success!"<<endl;
catch(exception e)
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{
cout <<"Inside Catch"<<endl;

}
cout <<"Outside try";
return 0;

}

17. Code-17
#include <iostream >
using namespace std;

int main() {
try {

cout << "Before exception\n";
throw 10;
cout << "This will not execute\n";

} catch (int e) {
cout << "Caught exception: " << e << endl;

}
cout << "After catch block\n";
return 0;

}

18. Code-18
#include <iostream >
using namespace std;

int main() {
try {

throw 3.14;
} catch (int e) {

cout << "Caught exception: " << e << endl;
}
cout << "Program continues ...\n";
return 0;

}

19. Code-19
#include <iostream >
using namespace std;

int main() {
try {

try {
throw "Inner exception";

} catch (const char* e) {
cout << "Caught inner exception: " << e << endl;
throw;

}
} catch (const char* e) {

cout << "Caught outer exception: " << e << endl;
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}
return 0;

}

20. Code-20
#include <iostream >
using namespace std;
int main() {

try {
try {

throw "Inner exception";
}catch (const char* e){

cout << "Caught inner exception: " << e << endl;
throw "outer exception";}

}catch (const char* e){
cout << "Caught outer exception: " << e << endl;}

return 0;
}

21. Code-21
#include <iostream >
using namespace std;
int main() {

try {
try {

throw "Inner exception";
}catch (const char* e){

cout << "Caught inner exception: " << e << endl;}
throw "outer exception";
}catch (const char* e){

cout << "Caught outer exception: " << e << endl;}
return 0;

}

22. Code-22
#include <iostream >
using namespace std;
int main() {

try {
try {

throw exception ();
}catch (const char* e){

cout << "Caught inner exception: " << e.what() << endl;}
//Error

throw "outer exception";
}catch (const char* e){

cout << "Caught outer exception: " << e << endl;}
return 0;

}

23. Code-23
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#include <iostream >
using namespace std;
int main() {

try {
try {

throw exception ();
}catch (exception e){

cout << "Caught inner exception: " << e.what() << endl;}
throw "outer exception";
}catch (const char* e){

cout << "Caught outer exception: " << e << endl;}
return 0;

}

24. Code-24
#include <iostream >
#include <exception >
using namespace std;
class MyException: public exception
{

public: MyException (){}

virtual const char* what() const throw ()
{

return "Defined My Own Exception";
}

};
int main() {

try
{

throw MyException ();
}catch (MyException e)

{
cout <<"Caught:"<<e.what()<<endl;
}

return 0;
}

25. Code-25
#include <iostream >
#include <exception >
using namespace std;
class MyException: public exception
{

public: MyException (){}

virtual const char* what() const
{

return "Defined My Own Exception";
}

};
int main() {
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try
{

throw MyException ();
}catch (MyException &e){

cout <<"Caught:"<<e.what()<<endl;}
return 0;

}

26. Code-26
#include <exception >
using namespace std;
class MyException: public exception
{

public: MyException (){cout <<"Created Own Exception Object"<<
endl;}

virtual const char* what() const throw ()
{

return "Defined My Own Exception";
}

};
int main() {

try
{

throw MyException ();
}catch (MyException &e){

cout <<"Caught:"<<e.what()<<endl;}
return 0;

}

27. code-27
#include <iostream >
#include <exception >
using namespace std;
class MyException: public exception
{
try{

public:
MyException (){
cout <<"Created Own Exception Object"<<endl;}

throw MyException ();
}catch (MyException &e){

cout <<"Caught:"<<what()<<endl;}

virtual const char* what() const throw ()
{

return "Defined My Own Exception";
}

};
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28. Code-28
using namespace std;
class MyException: public exception
{

public:

MyException (){cout <<"Created Own Exception Object"<<endl;
cout <<what();}

virtual const char* what() const throw (){
try{ throw MyException ();}catch(MyException &e){

cout <<"Caught:"<<what()<<endl;}
return "Defined My Own Exception";

}
};
int main(){

MyException e;
return 0;}

29. code-29
#include <iostream >
#include <exception >
using namespace std;
class MyException: public exception
{

public: MyException (){cout <<"Created Own Exception Object"<<
endl; cout <<what();}

virtual const char* what() const throw (){
try{ }catch(MyException &e){
cout <<"Caught:"<<what()<<endl;}

return "Defined My Own Exception";
}
};
int main(){

MyException e;
return 0;}

30. Code-30
#include <iostream >
#include <exception >
using namespace std;
class MyException: public exception
{

public:

MyException (){cout <<"Created Own Exception Object"<<endl;
cout <<what();}

virtual const char* what() const throw (){
return "Defined My Own Exception";

}
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};
int main(){

MyException e;
return 0;}

31. code-31
#include <iostream >
#include <exception >
using namespace std;
class MyException: public exception
{

public:

MyException (){cout <<"Created Own Exception Object"<<endl;
cout <<what();}

virtual const char* what() const throw (){
return "Defined My Own Exception";

}
};
int main(){

try{
MyException e;
}catch(MyException &e){

cout <<"Caught:"<<what()<<endl;
}
return 0;

}

32. Code-32
#include <iostream >
#include <exception >
using namespace std;
class MyException: public exception
{

public:

MyException (){cout <<"Created Own Exception Object"<<endl;
cout <<what();}

virtual const char* what() const throw (){
return "Defined My Own Exception";

}
};
int main(){

try{
MyException e;
}catch(MyException &e){

cout <<"Caught:"<<e.what()<<endl;
}
return 0;

}
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33. Code-33
#include <iostream >
using namespace std;
const int ARR_SIZE =10;
class array{

private:
int *arr;
int size;

public:
class SIZE {};
class RANGE {};
array(int sizeRequest){

if(sizeRequest <0|| sizeRequest >ARR_SIZE)
throw SIZE();

size=sizeRequest;
arr=new int[size];

}
int &operator [](int i){

if(i<0||i>=size)
throw RANGE();

return arr[i];
}

};
int main(void){

try{
array a(5);
a[1]=10;
cout <<a[1];

a[10]=6;
cout <<a[10];

array b(15);
b[19]=23;
cout <<b[19];

}
catch(array::SIZE){cout <<"size exceeds";}

catch(array::RANGE){cout <<"out of range";}

return 0;
}

34. Code-34
#include <iostream >
using namespace std;
const int ARR_SIZE =10;
class array{

private:
int arr[ARR_SIZE ];

public:
array(){

for(int i=0;i<ARR_SIZE;i++)
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arr[i]=i;
}
class RANGE {};
int &operator [](int i){

if(i<0||i>= ARR_SIZE)
throw RANGE();

return arr[i];
}

};
int read(array &a, int index){

int element;
try{

element=a[index];
}
catch(array::RANGE){

cout <<"\n Parent passing exception";
cout <<"to child to handle \n";
throw;

}
return element;

}
int main(void){

array a;
int index , element;
while (1){

cout <<"enter element to referenced :\n";
cin >>index;
try{

element=read(a,index);
cout <<"element in array="<<element <<endl;

}
catch(array::RANGE){

exit (1);
}

}}

35. Code-35

#include <iostream >
using namespace std;
class positive {};
class negative {};
class zero {};

void what_sign(int num) throw (positive ,negative){
if(num >0)

throw positive ();
else if (num <0)

throw negative ();
else

throw zero();
}
int main(void){

int num;



Exception Handling 69

cin >>num;
try{

what_sign(num);
}
catch(positive){ cout <<"+ve number\n";
}
catch(negative){ cout <<"-ve number\n";
}
catch(zero){ cout <<"0 exception\n";
}
return 0;

}

2 Programming Questions

1. Write a program to demonstrate the use of nested try-catch blocks. Throw an exception
from an inner try block, handle it in the outer block, and print appropriate messages.

2. Design a custom exception class DivideByZeroException for handling division by zero.
Demonstrate its usage in a division function.

3. Write a program to demonstrate resource cleanup using RAII (Resource Acquisition Is
Initialization) when an exception is thrown.

4. Write a program to demonstrate how exceptions propagate through function calls.
Handle the exception in the calling function.

5. Write a program to demonstrate the use of a catch-all handler (catch(...)) to handle
unknown exceptions
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3 Answers of MCQ and code snippets

1 C
2 A
3 D
4 B
5 C
6 Division Error!
7 Division=1 Success!

8 Runtime Error: terminate called after throwing an instance of ’std::exception’
what(): std::exception

9 Program Terminates abnormally due to non-handling of exception.
10 Error: expected ’catch’ before numeric constant
11 Error:expected ’catch’ before ’cout’
12 Error:expected ’catch’ before ’cout’
13 Error: In line no.26 (marked in RED) , expected ’(’ before ’{’ token
14 Inside Catch

Outside try

15 Division=1
Success!

Outside try
16 Error: In Line 24 (marked RED) expected ’catch’ before ’cout’
17 Before exception Caught exception: 10 After catch block
18 terminate called after throwing an instance of ’double’

Explanation: Exception type does not match with catch block.
19 Caught inner exception: Inner exception

Caught outer exception: Inner exception
20 Caught inner exception: Inner exception

Caught outer exception: outer exception
21 Caught inner exception: Inner exception

Caught outer exception: outer exception
22 Error: request for member ’what’ in ’e’, which is of non-class type ’const char*’
23 Caught inner exception: std::exception

Caught outer exception: outer exception
24 Caught: Defined My Own Exception

25
Error: looser throw specifier for ’virtual const char*

MyException::what() const’
Explanation: signature of what() function cannot be changed.
The signature is as: virtual const char* what() const throw()

26 Created Own Exception Object
Caught:Defined My Own Exception

27 Error: expected unqualified-id before ’try’
28 Infinitely print “Created Own Exception Object”
29 Created Own Exception Object

Defined My Own Exception
30 Created Own Exception Object

Defined My Own Exception
31 Error: ’what’ was not declared in this scope
32 Created Own Exception Object

Defined My Own Exception
33 find yourself
34 find yourself
35 find yourself
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TYPE CONVERSION
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Type conversion refers to converting one
data type into another. In C++, it ensures
that expressions involving different types are
evaluated correctly.
Types of Type Conversion
1. Implicit Conversion: Automatic type
change by the compiler
2. Explicit Conversion (Casting): Manual
type conversion by the programmer
3. User-defined Conversion Conversion be-
tween user-defined types (classes)

71
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1 Find the output of the following code snippets.

1. Which of the following option is correct output of the following Code-1.
#include <iostream >
using namespace std;

class Test {
int value;

public:
Test(int v) : value(v) {}
operator double () const {

return value + 0.25;
}

};

int main() {
Test t(10);
double d = t;
cout << d << endl;
return 0;

}

(a) 10

(b) 10.25

(c) Compilation Error

(d) Undefined Behavior

2. Which of the following option is correct output of the following Code-2.
#include <iostream >
using namespace std;

class Test {
int value;

public:
Test(int v) : value(v) {}
int getValue () const {

return value;
}

};

int main() {
Test t = 5; // Implicit conversion from int to Test
cout << t.getValue () << endl;
return 0;

}

(a) 5

(b) Compilation Error



Type Conversion 73

(c) Undefined Behavior

(d) Runtime Error

3. Which of the following option is correct output of the following Code-3.
#include <iostream >
using namespace std;

class Test {
int value;

public:
Test(int v) : value(v) {}
operator string () const {

return "Value: " + to_string(value);
}

};

int main() {
Test t(42);
string s = t;
cout << s << endl;
return 0;

}

(a) Value: 42

(b) Compilation Error

(c) Runtime Error

(d) Undefined Behavior

4. Which of the following option is correct output of the following Code-4.
#include <iostream >
using namespace std;

class Test {
int value;

public:
Test(int v) : value(v) {}
operator int() const {

return value * 2;
}

};

int main() {
Test t(10);
int x = t; // Conversion operator is called
Test t2 = 20; // Conversion constructor is called
cout << x << " " << t2.operator int() << endl;
return 0;

}
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(a) 10 20

(b) 20 40

(c) 10 40

(d) Compilation Error

5. By passing how many arguments in the constructor can we do basic to
user-defined type conversion at the time of initialization only?

(a) Zero

(b) One

(c) Two

(d) Conversion not possible

6. The conversion function in user-defined to basic type conversion should
satisfy which condition(s):

(a) It must be a class member

(b) It must not specify the return value

(c) It must not have any argument

(d) All of the above

7. The type of casting operator in C++ that is used to perform explicit type
conversions between compatible types is:

(a) const_cast

(b) static_cast

(c) dynamic_cast

(d) reinterpret_cast

2 Answers of MCQs

1 2 3 4 5 6 7
B A A B B D B
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Templates allow writing generic and reusable
code. They enable functions and classes to
operate with generic types, which are speci-
fied when the template is instantiated.
Types of Templates:
1. Function Templates: Writing Generic
functions
2. Class Templates: Writing Generic classes
3. Template Specialization: For customizing
behavior for specific types

75
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1 Multiple Choice Questions

1. Which of the following is correct about function templates in C++?

(a) Function templates can only be used for arithmetic operations.

(b) Function templates can accept multiple types as arguments.

(c) Function templates must always specify the data type explicitly during instantia-
tion.

(d) Function templates cannot be overloaded.

2. What is the output of the following program?
#include <iostream >
using namespace std;

template <typename T>
T square(T x) { return x * x; }

int main() {
cout << square <int >(5) << " " << square <double >(1.5) << endl;
return 0;

}

(a) 25 2.25

(b) 25 2

(c) Compilation error

(d) Undefined behavior

3. What does the following code snippet demonstrate?
template <typename T, typename U>
class Pair {

T first;
U second;

public:
Pair(T a, U b) : first(a), second(b) {}
void display () {

cout << first << ", " << second << endl;
}

};

int main() {
Pair <int , double > p(10, 20.5);
p.display ();
return 0;

}
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(a) Specialization of templates

(b) Class template with multiple type parameters

(c) Function overloading

(d) Implicit type conversion in templates

4. Which of the following correctly describes template specialization?

(a) It allows templates to work with all types equally.

(b) It allows the programmer to provide specific implementations for particular data
types.

(c) It prevents templates from being instantiated for certain data types.

(d) It is the same as overloading a template.

5. What will happen if the following code is executed?
#include <iostream >
using namespace std;

template <typename T>
void func(T x) {

cout << "General template" << endl;
}

template <>
void func <int >(int x) {

cout << "Specialized template for int" << endl;
}

int main() {
func (10);
func (10.5);
return 0;

}

(a) General template for both calls

(b) Specialized template for both calls

(c) Specialized template for int, general template for double

(d) Compilation error

6. What is the difference between typename and class in template declarations?

(a) typename and class can be used interchangeably in all template declarations.

(b) typename must be used for type-dependent expressions, whereas class is used for
template parameters.
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(c) class cannot be used for non-type template parameters.

(d) typename is used only in nested templates.

2 Find the output of the following code snippets.

1. #include <iostream >
using namespace std;
template <typename T>
void print(T x) {

cout << "Template: " << x << endl;
}

void print(int x) {
cout << "Non -template: " << x << endl;

}

int main() {
print (10);
print (10.5);
return 0;

}

2. #include <iostream >
using namespace std;

template <typename T>
void print(T x) {

cout << "Template: " << x << endl;
}

template <>
void print <int >(int x) {

cout << "Specialized Template: " << x << endl;
}

int main() {
print (10);
print (10.5);
return 0;

}

3. #include <iostream >
using namespace std;

template <typename T, typename U>
void display(T x, U y) {

cout << x << " " << y << endl;
}

int main() {
display (10, 20.5);
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display("Hello", 100);
return 0;

}

4. #include <iostream >
using namespace std;

template <typename T>
T square(T x) {

return x * x;
}

int main() {
cout << square (5) << " " << square (2.5) << endl;
return 0;

}

5. #include <iostream >
using namespace std;

template <typename T>
class Test {
public:

Test() {
cout << "General Template" << endl;

}
};

template <>
class Test <int > {
public:

Test() {
cout << "Specialized Template for int" << endl;

}
};

int main() {
Test <double > obj1;
Test <int > obj2;
return 0;

}

6. template <typename T>
int findMinIndex(T arr[], int size)
{ int minIndex = 0;

for (int i = 1; i < size; ++i)
{

if (___________) // Fill this blank
{

minIndex = i;
}

}
return minIndex;
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}

7. #include <iostream >
using namespace std;
template <typename T, int size >
T sum(T arr[size])
{

T total = 0;
for (int i = 0; i < size; i++) {

total += arr[i]; }
return total; }

int main() {
int arr[] = {1, 2, 3, 4, 5};
cout << sum <int , 5>(arr) << endl; return 0; }

8. #include <iostream >
using namespace std;
template <typename T>
class Class {

private: T value;
public: Class(T val);

T multiply(T factor);
};

template <typename T>
Class <T>:: Class(T val) { value = val; }

template <typename T>
T Class <T>:: multiply(T factor) { return value * factor; }

template <> int Class <int >:: multiply(int factor) { return value *
factor * 2; }

int main() {
Class <double > obj1 (5.5);
cout << obj1.multiply (2.0) << endl; Class <int > obj2 (5); cout <<

obj2.multiply (2) << endl;
return 0;
}

9. pair <string , pair <int ,int > > x;
x= {"OOPs", {1, 2}};

cout <<x.first <<" "<<x.second.first <<" "<<x.second.second;

3 Practice Programming Questions

1. Write a template function SUM that takes any number of arguments (of numeric types)
and returns their sum. If no arguments are provided, it should return 0.

2. Create a template class Matrix for a 2D matrix. Implement methods to:
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• Set and get values.

• Add two matrices of the same dimensions.

3. Create a template class TypeTraits to detect if a type is numeric (int, float, double).
Provide a static method isNumeric().

4. Implement a template-based compile-time factorial calculator.

5. Write a function template maxVal to find the maximum of two values. Ensure the
template works for custom types by providing an overload that accepts a custom com-
parison function.

6. Find the index of a given element in a vector, such that the next element to it is 2, and
if there exists more than one such index returns the larger one if there is no such index
then return -1.

7. Write a code to check duplicate values in the vector and print them with the best
possible time complexity.

8. Can you write a template class that implements a simple fixed sized container (array)
data structure which can work with multiple data types? It can only be accessed via
getter and setters.

9. Can you handle multiple template parameters in a single class template declaration?
Write a program, if possible, to demonstrate this.

4 Answers of MCQ and code snippets

1 2 3 4 5 6
B A B B C A

1 Non-template: 10
Template: 10.5

2 Specialized
Template: 10

Template: 10.5
3 10 20.5

Hello 100
4 25 6.25
5 General Template

Specialized Template for int
6 arr[i] < arr[minIndex]
7 15
8 11 20
9 OOPs 1 2
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CHAPTER 7

MISCELLANEOUS

1 Find the output of the follow-
ing code snippets. . . . . . . . 84

2 Answers of code snippets . . . 91

This chapter contains mix of all the topics of
OOPs.
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1 Find the output of the following code snippets.

1. #include <iostream >
using namespace std;

class A {
public:

A() { cout << "Constructor A "; }
~A() { cout << "Destructor A "; }

};

int main() {
A obj1;
A obj2 = obj1;
return 0;

}

2. #include <iostream >
using namespace std;

class A {
public:

A() { cout << "A "; }
~A() { cout << "~A "; }

};

class B : public A {
public:

B() { cout << "B "; }
~B() { cout << "~B "; }

};

int main() {
A* obj;
delete obj;
return 0;

}

3. #include <iostream >
using namespace std;

class A {
int a;

public:
void show() const { a++; }

};

int main() {
A obj;
obj.show();
return 0;

}
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4. #include <iostream >
using namespace std;

class A {
public:

A() { cout << "A "; }
~A() { cout << "~A "; }

};

void func() {
static A obj;
cout << "Inside func ";

}

int main() {
func();
func();
return 0;

}

5. #include <iostream >
using namespace std;

class A {
public:

static int count;
A() { count ++; cout << "A "; }

};

int A::count = 0;

void func() {
static A obj;
cout << A:: count << " ";

}

int main() {
func();
func();
return 0;

}

6. #include <iostream >
using namespace std;

class A {
public:

A() { cout << "A "; }
~A() { cout << "~A "; }

};

A& getInstance () {
static A obj;
return obj;
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}

int main() {
A& ref1 = getInstance ();
A& ref2 = getInstance ();
return 0;

}

7. #include <iostream >
using namespace std;

class A {
public:

A() { cout << "A "; }
~A() { cout << "~A "; }

};

void func() {
static A obj;

}

int main() {
func();
cout << "Main ";
return 0;

}

8. #include <iostream >
using namespace std;

class A {
};

int main() {
A e;
cout << "Inside main";
return 0;

}

9. #include <iostream >
using namespace std;

class A {
int a;

public:
A(int a) {

this ->a = a;
cout << "a=" << a;

}
};

int main() {
A e;
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cout << "Inside main";
return 0;

}

10. #include <iostream >
using namespace std;

class base {
int arr [5];

};

class b1: public base { };
class b2: public base { };
class derived: public b1 , public b2 { };

int main(void) {
cout << sizeof(derived);
getchar ();
return 0;

}

11. #include <iostream >
using namespace std;

class base {
float p = 10;
base() { cout << "base " << p; }

};

int main(void) {
base b;
return 0;

}

12. #include <iostream >
using namespace std;

class base {
float *p;

public:
base() {

p = new float [2];
p[2] = {10};
cout << "base " << *(p + 1);

}
};

int main(void) {
base b;
return 0;

}
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13. #include <iostream >
using namespace std;

class base {
float p;

public:
base() {

p = 10;
cout << p;

}
};

int main(void) {
base b;
return 0;

}

14. #include <iostream >
using namespace std;

struct A {
public:

A() {
cout << "Inside Structure ";

}
};

int main() {
A a;
cout << sizeof(a);
return 0;

}

15. #include <iostream >
using namespace std;

class A {
A() {

cout << "Class A";
}

};

int main() {
A a;
return 0;

}

16. #include <iostream >
using namespace std;

class A {
A() {

cout << "Class A";
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}

public:
static int x;

};

int A::x = 1;

int main() {
cout << A::x;
return 0;

}

17. #include <iostream >
using namespace std;

class A {
public:

A() {
cout << "A ";

}

private:
static int x;

};

int A::x = 1;

int main() {
A a;
return 0;

}

18. #include <iostream >
using namespace std;

class A {
public:

A() {
cout << "A ";

}
~A() {

cout << "~A ";
}

};

int main() {
return 0;

}

19. #include <iostream >
using namespace std;
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class A {
A() {

cout << "A ";
}
friend void show();

};

void A::show() {
cout << "friend";

}

int main() {
A::show();
return 0;

}

20. #include <iostream >
using namespace std;

class A {
public:

A() {
cout << "A ";

}
~A() {

cout << "~A ";
}

};

class B : private A {
public:

B() {
cout << "B ";

}
};

int main() {
B b;
return 0;

}

21. #include <iostream >
using namespace std;

class A {
public:

A() {
cout << "A ";

}
~A() {

cout << "~A ";
}

};
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class B : private A {
public:

B() {
cout << "B ";

}
};

int main() {
B b;
return 0;

}

2 Answers of code snippets

1 Constructor A Destructor A Destructor A
2 Compilation Error
3 Compilation Error
4 A Inside func Inside func Ã
5 A 1 1
6 A Ã
7 A Main Ã
8 Inside Main
9 Compilation Error
10 40
11 Compilation Error
12 Base 0
13 10
14 Inside Structure 1
15 Compilation Error
16 1
17 A
18 ....
19 Compilation Error
20 1
21 ABÃ
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