
FB: https://www.facebook.com/educlashco | IG: https://www.instagram.com/educlashco 

FB/IG/TW: @educlashco                               [Siddhesh Dhamanaskar]                                                                             1 

OOPS 

UNIT 1: Programming Basics 
Programming Paradigms: 

A programming paradigm is a model of programming based on distinct concepts that shapes the way programmers 

design, organize and write programs. A multi-paradigm programming language allows programmers to choose a specific 

single approach or mix parts of different programming paradigms. C++ as a multi-paradigm programming language 

supports single or mixed approaches using Procedural or Object-oriented programming and mixing in utilization of 

Generic and even Functional programming concepts. 

Procedural programming: 

Procedural programming can be defined as a subtype of imperative programming as a programming paradigm based 

upon the concept of procedure calls, in which statements are structured into procedures (also known as subroutines or 

functions). Procedure calls are modular and are bound by scope. A procedural program is composed of one or more 

modules. Each module is composed of one or more subprograms. Modules may consist of procedures, functions, 

subroutines or methods, depending on the programming language. Procedural programs may possibly have multiple 

levels or scopes, with subprograms defined inside other subprograms. Each scope can contain names which cannot be 

seen in outer scopes. 

Procedural programming offers many benefits over simple sequential programming since procedural code: 

 is easier to read and more maintainable 

 is more flexible 

 facilitates the practice of good program design 

 allows modules to be used again in the form of code libraries. 

Object-oriented programming: 

Object-oriented programming can be seen as an extension of procedural programming in which programs are made up 

of collections of individual units called objects that have a distinct purpose and function with limited or no dependencies 

on implementation. For example, a car is like an object; it gets you from point A to point B with no need to know what 

type of engine the car uses or how the engine works. Object-oriented languages usually provide a means of documenting 

what an object can and cannot do, like instructions for driving a car. 

 

Introduction to Object Oriented Programming- OOP concepts: 

Object-oriented programming – As the name suggests uses objects in programming. Object-oriented programming aims 

to implement real-world entities like inheritance, hiding, polymorphism, etc in programming. The main aim of OOP is 

to bind together the data and the functions that operate on them so that no other part of the code can access this data 

except that function. 

 
Class: The building block of C++ that leads to Object-Oriented programming is a Class. It 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. A class is like a blueprint for an object. 
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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. 

 

 A Class is a user-defined data-type which has data members and member functions. 

 Data members are the data variables and member functions are the functions used to manipulate these variables 

and together these data members and member functions define the properties and behaviour of the objects in a 

Class. 

 In the above example of class Car, the data member will be speed limit, mileage etc and member functions can 

apply brakes, increase speed etc. 

Object: An Object is an identifiable entity with some characteristics and behaviour. An Object is an instance of a Class. 

When a class is defined, no memory is allocated but when it is instantiated (i.e. an object is created) memory is allocated. 

e.g: 

class person  

{  

    char name[20];  

    int id;  

public:  

    void getdetails(){}  

};  

int main()  

{  

   person p1; // p1 is a object   

}  

Object take up space in memory and have an associated address like a record in Pascal or structure or union in C. 

When a program is executed the objects interact by sending messages to one another. 

Each object contains data and code to manipulate the data. Objects can interact without having to know details of each 

other’s data or code, it is sufficient to know the type of message accepted and type of response returned by the objects. 

Encapsulation: In normal terms, Encapsulation is defined as wrapping up of data and information under a single unit. 

In Object-Oriented Programming, Encapsulation is defined as binding together the data and the functions that 

manipulate them. 

Consider a real-life example of encapsulation, in a company, there are different sections like the accounts section, 

finance section, sales section etc. The finance section handles all the financial transactions and keeps records of all the 

data related to finance. Similarly, the sales section handles all the sales-related activities and keeps records of all the 

sales. Now there may arise a situation when for some reason an official from the finance section needs all the data about 

sales in a particular month. In this case, he is not allowed to directly access the data of the sales section. He will first 

have to contact some other officer in the sales section and then request him to give the particular data. This is what 

encapsulation is. Here the data of the sales section and the employees that can manipulate them are wrapped under a 

single name “sales section”. 

 
Encapsulation in C++ 

Encapsulation also leads to data abstraction or hiding. As using encapsulation also hides the data. In the above example, 

the data of any of the section like sales, finance or accounts are hidden from any other section. 

Abstraction: Data abstraction is one of the most essential and important features of object-oriented programming in 

C++. Abstraction means displaying only essential information and hiding the details. Data abstraction refers to providing 

only essential information about the data to the outside world, hiding the background details or implementation. 

Consider a real-life example of a man driving a car. The man only knows that pressing the accelerators will increase the 

speed of the car or applying brakes will stop the car but he does not know about how on pressing accelerator the speed 

is actually increasing, he does not know about the inner mechanism of the car or the implementation of accelerator, 

brakes etc in the car. This is what abstraction is. 
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 Abstraction using Classes: We can implement Abstraction in C++ using classes. The class helps us to group 

data members and member functions using available access specifiers. A Class can decide which data member 

will be visible to the outside world and which is not. 

 Abstraction in Header files: One more type of abstraction in C++ can be header files. For example, consider the 

pow() method present in math.h header file. Whenever we need to calculate the power of a number, we simply 

call the function pow() present in the math.h header file and pass the numbers as arguments without knowing 

the underlying algorithm according to which the function is actually calculating the power of numbers. 

Polymorphism: The word polymorphism means having many forms. In simple words, we can define polymorphism as 

the ability of a message to be displayed in more than one form. 

A person at the same time can have different characteristic. Like a man at the same time is a father, a husband, an 

employee. So the same person posses different behaviour in different situations. This is called polymorphism. 

An operation may exhibit different behaviours in different instances. The behaviour depends upon the types of data used 

in the operation. 

C++ supports operator overloading and function overloading. 

 Operator Overloading: The process of making an operator to exhibit different behaviours in different instances 

is known as operator overloading. 

 Function Overloading: Function overloading is using a single function name to perform different types of tasks. 

Polymorphism is extensively used in implementing inheritance. 

Example: Suppose we have to write a function to add some integers, sometimes there are 2 integers, sometimes there 

are 3 integers. We can write the Addition Method with the same name having different parameters, the concerned 

method will be called according to parameters. 

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

Inheritance is one of the most important features of Object-Oriented Programming. 

 Sub Class: The class that inherits properties from another class is called Sub class or Derived Class. 

 Super Class:The class whose properties are inherited by sub class is called Base Class or Super class. 

 Reusability: Inheritance supports the concept of “reusability”, i.e. when we want to create a new class and there 

is already a class that includes some of the code that we want, we can derive our new class from the existing 

class. By doing this, we are reusing the fields and methods of the existing class. 

Example: Dog, Cat, Cow can be Derived Class of Animal Base Class. 

 
Dynamic Binding: In dynamic binding, the code to be executed in response to function call is decided at runtime. C++ 

has virtual functions to support this. 

Message Passing: Objects communicate with one another by sending and receiving information to each other. A 

message for an object is a request for execution of a procedure and therefore will invoke a function in the receiving 
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object that generates the desired results. Message passing involves specifying the name of the object, the name of the 

function and the information to be sent. 

 

 

 

Advantages of OOPS: 

1. Re-usability 

It means reusing some facilities rather than building it again and again. This is done with the use of a class. We can use 

it ‘n’ number of times as per our need. 

2. Data Redundancy 

This is a condition created at the place of data storage (you can say Databases) where the same piece of data is held in 

two separate places. So the data redundancy is one of the greatest advantages of OOP. If a user wants a similar 

functionality in multiple classes he/she can go ahead by writing common class definitions for the similar functionalities 

and inherit them. 

3. Code Maintenance 

This feature is more of a necessity for any programming languages, it helps users from doing re-work in many ways. It 

is always easy and time-saving to maintain and modify the existing codes with incorporating new changes into it. 

4. Security 

With the use of data hiding and abstraction mechanism, we are filtering out limited data to exposure which means we 

are maintaining security and providing necessary data to view. 

5. Design Benefits 

If you are practicing on OOPs the design benefit a user will get is in terms of designing and fixing things easily and 

eliminating the risks (if any). Here the Object Oriented Programs forces the designers to have a longer and extensive 

design phase, which results in better designs and fewer flaws. After a time when the program has reached some critical 

limits, it is easier to program all the non-OOP’s one separately. 

6. Better productivity 

With the above-mentioned facts of using the application definitely enhances its users overall productivity. This leads to 

more work done, finish a better program, having more inbuilt features and easier to read, write and maintain. An OOP 

programmer cans stitch new software objects to make completely new programs. A good number of libraries with useful 

functions in abundance make it possible. 

7. Easy troubleshooting 

Let’s witness some common issues or problems any developers face in their work. 

 Is this the problem in the widget file? 

 Commenting on all these issues related to code. 

So, many a time it happens that something has gone wrong which later becomes so brainstorming for the developers to 

look where the error is. Relax! Working with OOP language you will know where to look for. This is the advantage of 

using encapsulation in OOP; all the objects are self-constrained. With this modality behavior, the IT teams get a lot of 

work benefits as they are now capable to work on multiple projects simultaneously with an advantage that there is no 

possibility of code duplicity. 

8. Polymorphism Flexibility 

You behave in a different way if the place or surrounding gets change. A person will behave like a customer if he is in 

a market, the same person will behave like a student if he is in a school and as a son/daughter if put in a house. Here we 

can see that the same person showing different behaviour every time the surroundings are changed. This means 

polymorphism is flexibility and helps developers in a number of ways. 

 It’s simplicity 

 Extensibility 

9. Problems solving 

Decomposing a complex problem into smaller chunks or discrete components is a good practice. OOP is specialized in 

this behaviour, as it breaks down your software code into bite-sized – one object at a time. In doing this the broken 

components can be reused in solutions to different other problems (both less and more complex) or either they can be 

replaced by the future modules which relate to the same interface with implementations details. 

Comparison of C and C++: 
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C C++ 

C was developed by Dennis Ritchie between the 

year 1969 and 1973 at AT&T Bell Labs. 

C++ was developed by Bjarne Stroustrup in 

1979. 

C does no support polymorphism, encapsulation, 

and inheritance which means that C does not 

support object oriented programming. 

C++ supports polymorphism, encapsulation, 

and inheritance because it is an object oriented 

programming language. 

C is a subset of C++. C++ is a superset of C. 

C contains 32 keywords. C++ contains 52 keywords. 

For the development of code, C 

supports procedural programming. 

C++ is known as hybrid language because C++ 

supports both procedural and object oriented 

programming paradigms. 

Data and functions are separated in C because it 

is a procedural programming language. 

Data and functions are encapsulated together in 

form of an object in C++. 

C does not support information hiding. 

Data is hidden by the Encapsulation to ensure 

that data structures and operators are used as 

intended. 

Built-in data types is supported in C. 

Built-in & user-defined data types is supported 

in C++. 

C is a function driven language because C is a 

procedural programming language. 

C++ is an object driven language because it is 

an object oriented programming. 

Function and operator overloading is not 

supported in C. 

Function and operator overloading is 

supported by C++. 

C is a function-driven language. C++ is an object-driven language 

Functions in C are not defined inside structures. 

Functions can be used inside a structure in 

C++. 

Namespace features are not present inside the C. 

Namespace is used by C++, which avoid name 

collisions. 

Header file used by C is stdio.h. Header file used by C++ is iostream.h. 

Reference variables are not supported by C. Reference variables are supported by C++. 

Virtual and friend functions are not supported by 

C. 

Virtual and friend functions are supported by 

C++. 

C does not support inheritance. C++ supports inheritance. 

Instead of focusing on data, C focuses on method 

or process. 

C++ focuses on data instead of focusing on 

method or procedure. 
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C C++ 

C provides malloc() and calloc() functions 

for dynamic memory allocation, and free() for 

memory de-allocation. 

C++ provides new operator for memory 

allocation and delete operator for memory de-

allocation. 

Direct support for exception handling is not 

supported by C. Exception handling is supported by C++. 

scanf() and printf() functions are used for 

input/output in C. cin and cout are used for input/output in C++. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data Types, Control Structures, Operators and Expressions: 

Data types in C++ is mainly divided into three types: 
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Primitive Data Types: These data types are built-in or predefined data types and can be used directly by the user to 

declare variables. example: int, char , float, bool etc. Primitive data types available in C++ are: 

 Integer 

 Character 

 Boolean 

 Floating Point 

 Double Floating Point 

 Valueless or Void 

 Wide Character 

Derived Data Types: The data-types that are derived from the primitive or built-in datatypes are referred to as Derived 

Data Types. These can be of four types namely: 

 Function 

 Array 

 Pointer 

 Reference 

Abstract or User-Defined Data Types: These data types are defined by user itself. Like, defining a class in C++ or a 

structure. C++ provides the following user-defined datatypes: 

 Class 

 Structure 

 Union 

 Enumeration 

 Typedef defined DataType 

 

Operators are the foundation of any programming language. Thus the functionality of C/C++ programming language is 

incomplete without the use of operators. We can define operators as symbols that help us to perform specific 

mathematical and logical computations on operands. In other words, we can say that an operator operates the operands. 

For example, consider the below statement: 

c = a + b; 

Here, ‘+’ is the operator known as addition operator and ‘a’ and ‘b’ are operands. The addition operator tells the compiler 

to add both of the operands ‘a’ and ‘b’. 
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C/C++ has many built-in operator types and they are classified as follows: 

Arithmetic Operators: These are the operators used to perform arithmetic/mathematical operations on operands. 

Examples: (+, -, *, /, %,++,–). Arithmetic operator are of two types: 

 Unary Operators: Operators that operates or works with a single operand are unary operators. For example: (++ 

, –) 

 Binary Operators: Operators that operates or works with two operands are binary operators. For example: (+ , 

– , * , /) 

To learn Arithmetic Operators in details visit this link. 

Relational Operators: These are used for comparison of the values of two operands. For example, checking if one 

operand is equal to the other operand or not, an operand is greater than the other operand or not etc. Some of the relational 

operators are (==, >=, <=). To learn about each of these operators in details go to this link. 

Logical Operators:  Logical Operators are used to combine two or more conditions/constraints or to complement the 

evaluation of the original condition in consideration. The result of the operation of a logical operator is a boolean value 

either true or false. For example, the logical AND represented as ‘&&’ operator in C or C++ returns true when both the 

conditions under consideration are satisfied. Otherwise it returns false. Therefore, a && b returns true when both a and 

b are true (i.e. non-zero). To learn about different logical operators in details please visit this link. 

Bitwise Operators: The Bitwise operators is used to perform bit-level operations on the operands. The operators are 

first converted to bit-level and then the calculation is performed on the operands. The mathematical operations such as 

addition, subtraction, multiplication etc. can be performed at bit-level for faster processing. For example, the bitwise 

AND represented as & operator in C or C++ takes two numbers as operands and does AND on every bit of two numbers. 

The result of AND is 1 only if both bits are 1. To learn bitwise operators in details, visit this link. 

Assignment Operators: Assignment operators are used to assign value to a variable. The left side operand of the 

assignment operator is a variable and right side operand of the assignment operator is a value. The value on the right 

side must be of the same data-type of variable on the left side otherwise the compiler will raise an error. 

Different types of assignment operators are shown below: 

 “=”: This is the simplest assignment operator. This operator is used to assign the value on the right to the variable 

on the left. 

For example: 

a = 10; 

b = 20; 

ch = 'y'; 

 “+=”: This operator is combination of ‘+’ and ‘=’ operators. This operator first adds the current value of the 

variable on left to the value on right and then assigns the result to the variable on the left. 

Example: 

(a += b) can be written as (a = a + b) 

If initially value stored in a is 5. Then (a += 6) = 11. 

 “-=”: This operator is combination of ‘-‘ and ‘=’ operators. This operator first subtracts the value on right from 

the current value of the variable on left and then assigns the result to the variable on the left. 

Example: 

(a -= b) can be written as (a = a - b) 

If initially value stored in a is 8. Then (a -= 6) = 2. 
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 “*=”: This operator is combination of ‘*’ and ‘=’ operators. This operator first multiplies the current value of 

the variable on left to the value on right and then assigns the result to the variable on the left. 

Example: 

(a *= b) can be written as (a = a * b) 

If initially value stored in a is 5. Then (a *= 6) = 30. 

 “/=”: This operator is combination of ‘/’ and ‘=’ operators. This operator first divides the current value of the 

variable on left by the value on right and then assigns the result to the variable on the left. 

Example: 

(a /= b) can be written as (a = a / b) 

If initially value stored in a is 6. Then (a /= 2) = 3. 

 

WHAT ARE EXPRESSIONS? 

An expression is a sequence of operators and the operands. It is a form when you combine operands and operators. 

THE EXPRESSIONS ARE OF THREE TYPES 

Arithmetic expression 

Relational expression 

Logical expression 

ARITHMETIC EXPRESSION 

An arithmetic expression is that expression in which arithmetic operators are used. Like addition, multiplication, 

subtraction, division, etc. 

RELATIONAL EXPRESSION 

A relational expression is that expression in which relational operators are used. The operators provided in relational 

expression are less than (<), greater than (>), less than equal to (<=), greater than equal to (>=), etc. 

LOGICAL EXPRESSION 

A logical expression is that expression in which logical operators are used. Some of the logical operators are AND 

(&&), OR (||), NOT (!). 

 

 

 

 

 

 

 

UNIT 2: Introduction to C++ 
Structure of a C++ program: 

The structure of C++ program is divided into four different sections: 

(1) Header File Section 

(2) Class Declaration section 

(3) Member Function definition section 

(4) Main function section 

(1) Header File Section: 

This section contains various header files. 

You can include various header files in to your program using this section. 

For example: 

# include <iostream.h > 

Header file contains declaration and definition of various built in functions as well as object. In order to use this built in 

functions or object we need to include particular header file in our program. 

(2) Class Declaration Section: 

This section contains declaration of class. 

You can declare class and then declare data members and member functions inside that class. 

For example: 

class Demo{ 

int a, b; 

public: 

void input(); 
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void output(); 

} 

You can also inherit one class from another existing class in this section. 

(3) Member Function Definition Section: 

This section is optional in the structure of C++ program. 

Because you can define member functions inside the class or outside the class. If all the member functions are defined 

inside the class then there is no need of this section. 

This section is used only when you want to define member function outside the class. 

This section contains definition of the member functions that are declared inside the class. 

For example: 

void Demo:: input (){ 

cout << “Enter Value of A:”; 

cin >> a; 

cout << “Enter Value of B:”; 

cin >> b; 

} 

(4) Main Function Section: 

In this section you can create an object of the class and then using this object you can call various functions defined 

inside the class as per your requirement. 

For example: 

Void main (){ 

Demo d1; 

d1.input (); 

d1.output (); 

} 

 

Execution flow: 

Whenever a C program file is compiled and executed, the compiler generates some files with the same name as that of 

the C program file but with different extensions. So, what are these files and how are they created? 

Below image shows the compilation process with the files created at each step of the compilation process: 

 
Every file that contains a C program must be saved with ‘.c’ extension. This is necessary for the compiler to understand 

that this is a C program file. Suppose a program file is named, first.c. The file first.c is called the source file which keeps 

the code of the program. Now, when we compile the file, the C compiler looks for errors. If the C compiler reports no 

error, then it stores the file as a .obj file of the same name, called the object file. So, here it will create the first.obj. This 

.obj file is not executable. The process is continued by the Linker which finally gives a .exe file which is executable. 

Linker: First of all, let us know that library functions are not a part of any C program but of the C software. Thus, the 

compiler doesn’t know the operation of any function, whether it be printf or scanf. The definitions of these functions 

are stored in their respective library which the compiler should be able to link. This is what the Linker does. So, when 

we write #include, it includes stdio.h library which gives access to Standard Input and Output. The linker links the object 

files to the library functions and the program becomes a .exe file. Here, first.exe will be created which is in an executable 

format. 

Loader: Whenever we give the command to execute a particular program, the loader comes into work. The loader will 

load the .exe file in RAM and inform the CPU with the starting point of the address where this program is loaded. 
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CPU Registers 

Instruction Register: It holds the current instructions to be executed by the CPU. 

Program Counter: It contains the address of the next instructions to be executed by the CPU. 

Accumulator: It stores the information related to calculations. 

The loader informs Program Counter about the first instruction and initiates the execution. Then onwards, Program 

Counter handles the task. 

 

 

 

 

 

Classes and Objects: 

Class: A class in C++ is the building block, that leads to Object-Oriented programming. It 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. A C++ 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. 

 A Class is a user defined data-type which has data members and member functions. 

 Data members are the data variables and member functions are the functions used to manipulate these variables 

and together these data members and member functions defines the properties and behavior of the objects in a 

Class. 

 In the above example of class Car, the data member will be speed limit, mileage etc and member functions can 

be apply brakes, increase speed etc. 

An Object is an instance of a Class. When a class is defined, no memory is allocated but when it is instantiated (i.e. an 

object is created) memory is allocated. 

Defining Class and Declaring Objects 

A class is defined in C++ using keyword class followed by the name of class. The body of class is defined inside the 

curly brackets and terminated by a semicolon at the end. 
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Declaring Objects: When a class is defined, only the specification for the object is defined; no memory or storage is 

allocated. To use the data and access functions defined in the class, you need to create objects. 

Syntax: 

ClassName ObjectName; 

 

 

 

 

 

 

 

 

 

 

 

 

 

Access Modifiers: 

Access modifiers are used to implement an important feature of Object-Oriented Programming known as Data Hiding. 

Consider a real-life example: 

The Indian secret informatic system having 10 senior members have some top secret regarding national security. So we 

can think that 10 people as class data members or member functions who can directly access secret information from 

each other but anyone can’t access this information other than these 10 members i.e. outside people can’t access 

information directly without having any privileges. This is what data hiding is. 

Access Modifiers or Access Specifiers in a class are used to set the accessibility of the class members. That is, it sets 

some restrictions on the class members not to get directly accessed by the outside functions. 

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

1. Public 

2. Private 

3. Protected 

Let us now look at each one these access modifiers in details: 

Public: All the class members declared under public will be available to everyone. The data members and member 

functions declared public can be accessed by other classes too. The public members of a class can be accessed from 

anywhere in the program using the direct member access operator (.) with the object of that class. 

Example: 

Any Simple Program 

Private: The class members declared as private can be accessed only by the functions inside the class. They are not 

allowed to be accessed directly by any object or function outside the class. Only the member functions or the friend 

functions are allowed to access the private data members of a class. 

Example: 
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Any Simple Program 

Protected: Protected access modifier is similar to that of private access modifiers, the difference is that the class member 

declared as Protected are inaccessible outside the class but they can be accessed by any subclass (derived class) of that 

class. 

Example: 

Any Simple Program 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data Members & Member Functions: 

Accessing data members and member functions: The data members and member functions of class can be accessed 

using the dot(‘.’) operator with the object. For example if the name of object is obj and you want to access the member 

function with the name printName() then you will have to write obj.printName() . 

Accessing Data Members 

The public data members are also accessed in the same way given however the private data members are not allowed to 

be accessed directly by the object. Accessing a data member depends solely on the access control of that data member. 

This access control is given by Access modifiers in C++. There are three access modifiers: public, private and protected. 

#include <iostream>  

using namespace std;  

class Geeks  

{  

    // Access specifier  

    public:  

    // Data Members  

    string geekname;  

    // Member Functions()  

    void printname()  

    {  

       cout << "Geekname is: " << geekname;  

    }  

};  

int main() {  

    // Declare an object of class geeks  

    Geeks obj1;  

    // accessing data member  

    obj1.geekname = "John";  

    // accessing member function  

    obj1.printname();  

    return 0;  

} 

Output: 
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Geekname is: John 

Member Functions in Classes 

There are 2 ways to define a member function: 

 Inside class definition 

 Outside class definition 

To define a member function outside the class definition we have to use the scope resolution: : operator along with class 

name and function name. 

#include <iostream>  

using namespace std;  

class Geeks  

{  

    public:  

    string geekname;  

    int id;  

    // printname is not defined inside class definition  

    void printname();  

    // printid is defined inside class definition  

    void printid()  

    {  

        cout << "Geek id is: " << id;  

    }  

};  

// Definition of printname using scope resolution operator ::  

void Geeks::printname()  

{  

    cout << "Geekname is: " << geekname;   

}  

int main() {  

    Geeks obj1;  

    obj1.geekname = "xyz";  

    obj1.id=15;  

    // call printname()  

    obj1.printname();  

    cout << endl;  

    // call printid()  

    obj1.printid();  

    return 0;  

} 

Output: 

Geekname is: xyz 

Geek id is: 15 
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Inline Functions: 

C++ inline function is powerful concept that is commonly used with classes. If a function is inline, the compiler places 

a copy of the code of that function at each point where the function is called at compile time. 

Any change to an inline function could require all clients of the function to be recompiled because compiler would need 

to replace all the code once again otherwise it will continue with old functionality. 

To inline a function, place the keyword inline before the function name and define the function before any calls are 

made to the function. The compiler can ignore the inline qualifier in case defined function is more than a line. 

A function definition in a class definition is an inline function definition, even without the use of the inline specifier. 

The syntax for defining the function inline is: 

inline return-type function-name(parameters) 

{ 

    // function code 

}   

Remember, inlining is only a request to the compiler, not a command. Compiler can ignore the request for inlining. 

Compiler may not perform inlining in such circumstances like: 

1) If a function contains a loop. (for, while, do-while) 

2) If a function contains static variables. 

3) If a function is recursive. 

4) If a function return type is other than void, and the return statement doesn’t exist in function body. 

5) If a function contains switch or goto statement. 

Inline functions provide following advantages: 

1) Function call overhead doesn’t occur. 

2) It also saves the overhead of push/pop variables on the stack when function is called. 

3) It also saves overhead of a return call from a function. 

4) When you inline a function, you may enable compiler to perform context specific optimization on the body of 

function. Such optimizations are not possible for normal function calls. Other optimizations can be obtained by 

considering the flows of calling context and the called context. 

5) Inline function may be useful (if it is small) for embedded systems because inline can yield less code than the function 

call preamble and return. 

The following program demonstrates the use of use of inline function. 

#include <iostream>  

using namespace std;  

inline int cube(int s)  

{  

    return s*s*s;  

}  

int main()  

{  

    cout << "The cube of 3 is: " << cube(3) << "\n";  

    return 0;  

}  

//Output: The cube of 3 is: 27 

 

 

 

 

Passing Parameter to a Function: 

Pass By Value: This method uses in-mode semantics. Changes made to formal parameter do not get transmitted back 

to the caller. Any modifications to the formal parameter variable inside the called function or method affect only the 
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separate storage location and will not be reflected in the actual parameter in the calling environment. This method is 

also called as call by value. 

 
#include <stdio.h>  

void func(int a, int b)  

{  

    a += b;  

    printf("In func, a = %d b = %d\n", a, b);  

}  

int main(void)  

{  

    int x = 5, y = 7;  

    // Passing parameters  

    func(x, y);  

    printf("In main, x = %d y = %d\n", x, y);  

    return 0;  

} 

Output: 

In func, a = 12 b = 7 

In main, x = 5 y = 7 

Pass by reference (aliasing): This technique uses in/out-mode semantics. Changes made to formal parameter do get 

transmitted back to the caller through parameter passing. Any changes to the formal parameter are reflected in the actual 

parameter in the calling environment as formal parameter receives a reference (or pointer) to the actual data. This method 

is also called as <em>call by reference. This method is efficient in both time and space. 

 
#include <stdio.h>  

void swapnum(int* i, int* j)  

{  

    int temp = *i;  

    *i = *j;  

    *j = temp;  

}  

int main(void)  
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{  

    int a = 10, b = 20;  

    // passing parameters  

    swapnum(&a, &b);  

    printf("a is %d and b is %d\n", a, b);  

    return 0;  

}  

Output:  

a is 20 and b is 10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Function with default arguments: 

A default argument is a value provided in a function declaration that is automatically assigned by the compiler if the 

caller of the function doesn’t provide a value for the argument with a default value. 

#include<iostream>  

using namespace std;  

// A function with default arguments, it can be called with   

// 2 arguments or 3 arguments or 4 arguments.  

int sum(int x, int y, int z=0, int w=0)  

{  

    return (x + y + z + w);  

}  

/* Driver program to test above function*/ 

int main()  

{  

    cout << sum(10, 15) << endl;  
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    cout << sum(10, 15, 25) << endl;  

    cout << sum(10, 15, 25, 30) << endl;  

    return 0;  

} 

Output: 

25 

50 

80 

 Default arguments are different from constant arguments as constant arguments can't be changed whereas 

default arguments can be overwritten if required. 

 Default arguments are overwritten when calling function provides values for them. For example, calling of 

function sum(10, 15, 25, 30) overwrites the value of z and w to 25 and 30 respectively. 

 During calling of function, arguments from calling function to called function are copied from left to right. 

Therefore, sum(10, 15, 25) will assign 10, 15 and 25 to x, y, and z. Therefore, the default value is used for w 

only. 

 Once default value is used for an argument in function definition, all subsequent arguments to it must have 

default value. It can also be stated as default arguments are assigned from right to left. For example, the 

following function definition is invalid as subsequent argument of default variable z is not default. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Function Overloading: 

Function overloading is a feature in C++ where two or more functions can have the same name but different parameters. 

Function overloading can be considered as an example of polymorphism feature in C++. 

Following is a simple C++ example to demonstrate function overloading. 

Example: In this Example there is a class which has an integer variable ‘a’ and a function ‘add’ which takes an object 

as argument. The function is called by one object and takes another as an argument. Inside the function, the integer value 

of the argument object is added to that on which the ‘add’ function is called. In this method, we can pass objects as an 

argument and alter them. 

#include <iostream>  

using namespace std;  

void print(int i) {  

cout << " Here is int " << i << endl;  

}  

void print(double f) {  

cout << " Here is float " << f << endl;  

}  

void print(char const *c) {  

cout << " Here is char* " << c << endl;  

}  

int main() {  

print(10);  

print(10.10);  

print("ten");  
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return 0;  

} 

Output: 

Here is int 10  

Here is float 10.1  

Here is char* ten 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Object as a Parameter, Returning Object: 

Passing an Object as argument 

To pass an object as an argument we write the object name as the argument while calling the function the same way we 

do it for other variables.  

Syntax:  

function_name(object_name); 

Example: In the above example we can see that the add function does not return any value since its return-type is void. 

In the following program the add function returns an object of type ‘Example'(i.e., class name) whose value is stored in 

E3. 

In this example, we can see both the things that are how we can pass the objects as well as return them. When the object 

E3 calls the add function it passes the other two objects namely E1 & E2 as arguments. Inside the function, another 

object is declared which calculates the sum of all the three variables and returns it to E3. 

This code and the above code is almost the same, the only difference is that this time the add function returns an object 

whose value is stored in another object of the same class ‘Example’ E3. Here the value of E1 is displayed by object1, 

the value of E2 by object2 and value of E3 by object3. 

#include <iostream>  

using namespace std;  

class Example {  

public:  

    int a;  

    // This function will take  

    // an object as an argument  

    void add(Example E)  

    {  

        a = a + E.a;  

    }  

};  

// Driver Code  

int main()  

{  

    // Create objects  
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    Example E1, E2;  

    // Values are initialized for both objects  

    E1.a = 50;  

    E2.a = 100;  

    cout << "Initial Values \n";  

    cout << "Value of object 1: " << E1.a  

         << "\n& object 2: " << E2.a  

         << "\n\n";  

    // Passing object as an argument  

    // to function add()  

    E2.add(E1);  

    // Changed values after passing  

    // object as argument  

    cout << "New values \n";  

    cout << "Value of object 1: " << E1.a  

         << "\n& object 2: " << E2.a  

         << "\n\n";  

    return 0;  

}  

Output: 

Initial Values  

Value of object 1: 50 

& object 2: 100 

New values  

Value of object 1: 50 

& object 2: 150 

Returning Object as argument 

Syntax: 

object = return object_name; 

#include <iostream>  

using namespace std;  

class Example {  

public:  

    int a;  

    // This function will take  

    // object as arguments and  

    // return object  

    Example add(Example Ea, Example Eb)  

    {  

        Example Ec;  

        Ec.a = Ec.a + Ea.a + Eb.a;  

   

        // returning the object  

        return Ec;  

    }  

};  

int main()  

{  

    Example E1, E2, E3;  

    // Values are initialized  

    // for both objects  

    E1.a = 50;  

    E2.a = 100;  

    E3.a = 0;  

    cout << "Initial Values \n";  

    cout << "Value of object 1: " << E1.a  
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         << ", \nobject 2: " << E2.a  

         << ", \nobject 3: " << E3.a  

         << "\n";  

    // Passing object as an argument  

    // to function add()  

    E3 = E3.add(E1, E2);  

    // Changed values after  

    // passing object as an argument  

    cout << "New values \n";  

    cout << "Value of object 1: " << E1.a  

         << ", \nobject 2: " << E2.a  

         << ", \nobject 3: " << E3.a  

         << "\n";  

    return 0;  

}  

Output: 

Initial Values  

Value of object 1: 50,  

object 2: 100,  

object 3: 0 

New values  

Value of object 1: 50,  

object 2: 100,  

object 3: 200 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://www.facebook.com/educlashco
https://www.instagram.com/educlashco


FB: https://www.facebook.com/educlashco | IG: https://www.instagram.com/educlashco 

FB/IG/TW: @educlashco                               [Siddhesh Dhamanaskar]                                                                             22 

 

 

 

Static data members and functions: 

Static Data Member: In normal situations when we instantiate objects of a class each object gets its own copy of all 

normal member variables. 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. This means one single copy of that data member is shared 

between all objects of that class. All static data is initialized to zero when the first object is created, if no other 

initialization is present. Static data members can be initialized outside the class using the scope resolution operator (::) 

to identify which class it belongs to. Since Static data members are class level variables, we do not require the object to 

access these variables and they can be accessed simply by using the class name and scope resolution(::) operator with 

the variable name to access its value. Also a static data member cannot be private. 

 
#include <iostream> 

using namespace std;  

class Cube { 

 private: 

      int side; // normal data member 

   public: 

      static int objectCount;// static data member 

      // Constructor definition 

      Cube() 

        { 

         // Increase every time object is created 

         objectCount++; 

       } 

}; 

// Initialize static member of class Box 

int Cube::objectCount = 0;  

int main(void) { 

   Cube c1; 

   // Object Count. 

   cout << "Total objects: " << Cube::objectCount << endl; 

  Cube c2; 

   // Object Count. 

   cout << "Total objects: " << Cube::objectCount << endl; 

   return 0; 

} 

Output 

Total Objects: 1 

Total Objects: 2 
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Static Member Function: By declaring a function member as static, you make it independent of any particular object of 

the class. A static member function can be called even if no objects of the class exist and the static functions are accessed 

using only the class name and the scope resolution operator (::) 

A static member function can only access static data member, other static member functions and any other functions 

from outside the class. 

Static member functions have a class scope and they do not have access to the this pointer of the class. 

#include <iostream> 

using namespace std;  

class Cube { 

 private: 

      int side; // normal data member 

   public: 

      static int objectCount;// static data member 

      // Constructor definition 

      Cube() 

        { 

         // Increase every time object is created 

         objectCount++; 

       } 

       // creating a static function that returns static data member 

       static int getCount() { 

         return objectCount; 

      } 

}; 

// Initialize static member of class Box 

int Cube::objectCount = 0;  

int main(void) { 

   Cube c1; 

   // Object Count. 

   cout << "Total objects: " << Cube::getCount() << endl; 

  Cube c2; 

   // Object Count. 

   cout << "Total objects: " << Cube::getCount() << endl; 

   return 0; 

}  

Output 

Total Objects: 1 

Total Objects: 2 

 

 

 

 

 

 

 

 

Constant data members and functions: 

Like member functions and member function arguments, the objects of a class can also be declared as const. an object 

declared as const cannot be modified and hence, can invoke only const member functions as these functions ensure not 

to modify the object. 

A const object can be created by prefixing the const keyword to the object declaration. Any attempt to change the data 

member of const objects results in a compile-time error. 

Syntax: 

const Class_Name Object_name; 

 When a function is declared as const, it can be called on any type of object, const object as well as non-const 

objects. 
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 Whenever an object is declared as const, it needs to be initialized at the time of declaration. however, the object 

initialization while declaring is possible only with the help of constructors. 

A function becomes const when the const keyword is used in the function’s declaration. The idea of const functions is 

not to allow them to modify the object on which they are called. It is recommended the practice to make as many 

functions const as possible so that accidental changes to objects are avoided. 

#include<iostream> 

using namespace std; 

class Demo { 

   int val; 

   public: 

      Demo(int x = 0) { 

         val = x; 

      } 

      int getValue() const { 

         return val; 

      } 

}; 

int main() { 

   const Demo d(28); 

   Demo d1(8); 

   cout << "The value using object d : " << d.getValue(); 

   cout << "\nThe value using object d1 : " << d1.getValue(); 

   return 0; 

} 

Output 

The value using object d : 28 

The value using object d1 : 8 

 

 

 

 

 

 

 

 

 

 

 

 

Constructors: 

A constructor is a member function of a class which initializes objects of a class. In C++, Constructor is automatically 

called when object(instance of class) create. It is special member function of the class.  

How constructors are different from a normal member function?  

A constructor is different from normal functions in following ways:  

Constructor has same name as the class itself 

Constructors don’t have return type 

A constructor is automatically called when an object is created. 

If we do not specify a constructor, C++ compiler generates a default constructor for us (expects no parameters and has 

an empty body). 

Types of Constructors 

Default Constructors: Default constructor is the constructor which doesn’t take any argument. It has no parameters. 

#include <iostream>  

using namespace std;  

class construct {  

public:  

    int a, b;  
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    // Default Constructor  

    construct()  

    {  

        a = 10;  

        b = 20;  

    }  

};  

int main()  

{  

    // Default constructor called automatically  

    // when the object is created  

    construct c;  

    cout << "a: " << c.a << endl  

         << "b: " << c.b;  

    return 1;  

}  

Output:  

a: 10 

b: 20 

Parameterized Constructors: It is possible to pass arguments to constructors. Typically, these arguments help initialize 

an object when it is created. To create a parameterized constructor, simply add parameters to it the way you would to 

any other function. When you define the constructor’s body, use the parameters to initialize the object.  

#include <iostream>  

using namespace std;  

class Point {  

private:  

    int x, y;  

public:  

    // Parameterized Constructor  

    Point(int x1, int y1)  

    {  

        x = x1;  

        y = y1;  

    }  

    int getX()  

    {  

        return x;  

    }  

    int getY()  

    {  

        return y;  

    }  

};  

int main()  

{  

    // Constructor called  

    Point p1(10, 15);  

    // Access values assigned by constructor  

    cout << "p1.x = " << p1.getX() << ", p1.y = " << p1.getY();  

    return 0;  

}  

Output:  

p1.x = 10, p1.y = 15 

When an object is declared in a parameterized constructor, the initial values have to be passed as arguments to the 

constructor function. The normal way of object declaration may not work. The constructors can be called explicitly or 

implicitly.  
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 Example e = Example(0, 50); // Explicit call 

 Example e(0, 50);           // Implicit call 

Copy Constructor: A copy constructor is a member function which initializes an object using another object of the 

same class. Detailed article on Copy Constructor. 

Whenever we define one or more non-default constructors( with parameters ) for a class, a default constructor( without 

parameters ) should also be explicitly defined as the compiler will not provide a default constructor in this case. 

However, it is not necessary but it’s considered to be the best practice to always define a default constructor. 

#include<iostream> 

using namespace std; 

class Samplecopyconstructor 

{ 

    private: 

    int x, y;   //data members  

    public: 

    Samplecopyconstructor(int x1, int y1) 

    { 

        x = x1; 

        y = y1; 

    }  

    /* Copy constructor */ 

    Samplecopyconstructor (const Samplecopyconstructor &sam) 

    { 

        x = sam.x; 

        y = sam.y; 

    }  

    void display() 

    { 

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

    } 

}; 

/* main function */ 

int main() 

{ 

    Samplecopyconstructor obj1(10, 15);     // Normal constructor 

    Samplecopyconstructor obj2 = obj1;      // Copy constructor 

    cout<<"Normal constructor : "; 

    obj1.display(); 

    cout<<"Copy constructor : "; 

    obj2.display(); 

    return 0; 

} 

Output: 

Copy constructor : 10 15 
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Constructor Overloading: 

In C++, We can have more than one constructor in a class with same name, as long as each has a different list of 

arguments.This concept is known as Constructor Overloading and is quite similar to function overloading. 

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

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

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

#include <iostream>  

using namespace std;  

class construct  

{   

public:  

    float area;   

    // Constructor with no parameters  

    construct()  

    {  

        area = 0;  

    }  

    // Constructor with two parameters  

    construct(int a, int b)  

    {  

        area = a * b;  

    }  

    void disp()  

    {  

        cout<< area<< endl;  

    }  

};  

int main()  

{  

    // Constructor Overloading   

    // with two different constructors  

    // of class name  

    construct o;  

    construct o2( 10, 20);  

    o.disp();  

    o2.disp();  

    return 1;  

} 

Output: 

0 

200 
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Destructors: 

Destructor is a member function which destructs or deletes an object. 

When is destructor called? 

A destructor function is called automatically when the object goes out of scope: 

(1) the function ends 

(2) the program ends 

(3) a block containing local variables ends 

(4) a delete operator is called  

How destructors are different from a normal member function? 

Destructors have same name as the class preceded by a tilde (~) 

Destructors don’t take any argument and don’t return anything 

class String  

{  

private:  

 char *s;  

 int size;  

public:  

 String(char *); // constructor  

 ~String();  // destructor  

};  

String::String(char *c)  

{  

 size = strlen(c);  

 s = new char[size+1];  

 strcpy(s,c);  

}  

String::~String()  

{  

 delete []s;  

} 

Can there be more than one destructor in a class? 

No, there can only one destructor in a class with classname preceded by ~, no parameters and no return type.  

When do we need to write a user-defined destructor? 

If we do not write our own destructor in class, compiler creates a default destructor for us. The default destructor works 

fine unless we have dynamically allocated memory or pointer in class. When a class contains a pointer to memory 

allocated in class, we should write a destructor to release memory before the class instance is destroyed. This must be 

done to avoid memory leak.  

Can a destructor be virtual? 

Yes, In fact, it is always a good idea to make destructors virtual in base class when we have a virtual function. 

 

 

 

 

 

 

 

 

Arrays: 

An array in C or C++ is a collection of items stored at contiguous memory locations and elements can be accessed 

randomly using indices of an array. They are used to store similar type of elements as in the data type must be the same 
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for all elements. They can be used to store collection of primitive data types such as int, float, double, char, etc of any 

particular type. To add to it, an array in C or C++ can store derived data types such as the structures, pointers etc. 

 

 
There are various ways in which we can declare an array. It can be done by specifying its type and size, by initializing 

it or both.  

Array declaration by specifying size 

// Array declaration by specifying size  

int arr1[10];  

// With recent C/C++ versions, we can also  

// declare an array of user specified size  

int n = 10;  

int arr2[n];  

Array declaration by initializing elements 

// Array declaration by initializing elements  

int arr[] = { 10, 20, 30, 40 }  

// Compiler creates an array of size 4.  

// above is same as  "int arr[4] = {10, 20, 30, 40}"  

Array declaration by specifying size and initializing elements 

// Array declaration by specifying size and initializing  

// elements  

int arr[6] = { 10, 20, 30, 40 }  

// Compiler creates an array of size 6, initializes first  

// 4 elements as specified by user and rest two elements as 0.  

// above is same as  "int arr[] = {10, 20, 30, 40, 0, 0}"  

Advantages of an Array in C/C++: 

Random access of elements using array index. 

Use of less line of code as it creates a single array of multiple elements. 

Easy access to all the elements. 

Traversal through the array becomes easy using a single loop. 

Sorting becomes easy as it can be accomplished by writing less line of code. 

Disadvantages of an Array in C/C++: 

Allows a fixed number of elements to be entered which is decided at the time of declaration. Unlike a linked list, an 

array in C is not dynamic. 

Insertion and deletion of elements can be costly since the elements are needed to be managed in accordance with the 

new memory allocation. 

FACTS: 
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Accessing Array Elements: 

Array elements are accessed by using an integer index. Array index starts with 0 and goes till size of array minus 1. 

 
Example: 

#include <iostream>  

using namespace std;  

int main()  

{  

    int arr[5];  

    arr[0] = 5;  

    arr[2] = -10;  

    // this is same as arr[1] = 2  

    arr[3 / 2] = 2;  

    arr[3] = arr[0];  

    cout << arr[0] << " " << arr[1]  

         << " " << arr[2] << " " << arr[3];  

    return 0;  

}  

Output: 

5 2 -10 5 

No Index Out of bound Checking: 

There is no index out of bounds checking in C/C++, for example, the following program compiles fine but may produce 

unexpected output when run. 

// This C++ program compiles fine  

// as index out of bound  

// is not checked in C.  

#include <iostream>  

using namespace std;  

int main()  

{  

    int arr[2];  

    cout << arr[3] << " ";  

    cout << arr[-2] << " ";  

    return 0;  

}  

Output: 

2008101287 4195777 
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Array as a Class Member: 

Arrays can be declared as the members of a class. The arrays can be declared as private, public or protected members 

of the class. 

To understand the concept of arrays as members of a class, consider this example. 

Example: A program to demonstrate the concept of arrays as class members 

#include<iostream> 

using namespace std; 

const int size=5; 

class student 

{ 

int roll_no; 

int marks[size]; 

public: 

void getdata (); 

void tot_marks (); 

} ; 

void student :: getdata () 

{ 

cout<<"\nEnter roll no: "; 

Cin>>roll_no; 

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

{ 
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cout<<"Enter marks in subject"<<(i+1)<<": "; 

cin>>marks[i] ; 

} 

void student :: tot_marks() //calculating total marks 

{ 

int total=0; 

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

total+ = marks[i]; 

cout<<"\n\nTotal marks "<<total; 

} 

int main() 

student stu; 

stu.getdata() ; 

stu.tot_marks() ; 

return 0; 

} 

The output of the program is 

Enter roll no: 101 

Enter marks in subject 1: 67 

Enter marks in subject 2 : 54 

Enter marks in subject 3 : 68 

Enter marks in subject 4 : 72 

Enter marks in subject 5 : 82 

Total marks = 343 

 

 

 

Array of Objects: 

Like array of other user-defined data types, an array of type class can also be created. The array of type class contains 

the objects of the class as its individual elements. Thus, an array of a class type is also known as an array of objects. An 

array of objects is declared in the same way as an array of any built-in data type. 

The syntax for declaring an array of objects is 

     class_name array_name [size] ;  

To understand the concept of an array of objects, consider this example. 

Example : A program to demonstrate the concept of array of objects 

#include<iostream> 

using namespace std; 

class books 

{ 

char tit1e [30]; 

float price ; 

public: 

void getdata (); 

void putdata (); 

} ; 

void books :: getdata () 

{ 

cout<<"Title:”; 

cin>>title; 

cout<<"Price:”; 

cin>>price; 

} 

void books :: putdata () 

{ 

cout<<"Title:"<<title<< "\n"; 

cout<<"Price:"<<price<< "\n”; 
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const int size=3 ; 

int main () 

{ 

books book[size] ;  

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

{ 

cout<<"Enter details o£ book "<<(i+1)<<"\n"; 

book[i].getdata(); 

} 

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

{ 

cout<<"\nBook "<<(i+l)<<"\n"; 

book[i].putdata() ; 

} 

return 0; 

}  

 

 

 

 

The output of the program is 

Enter details of book 1 

Title: c++ 

Price: 325 

Enter details of book 2 

Title: DBMS 

Price:. 455 

Enter details of book 3 

Title: Java 

Price: 255 

Book 1 

Title: c++ 

Price: 325 

Book 2 

Title: DBMS 

Price: 455 

Book 3 

Title: Java 

Price: 255 
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UNIT 3: Operator Overloading and Pointers 
Operator Functions- Member & Non-Member Functions: 

1. A non-member function always appears outside of a class. 

The member function can appear outside of the class body (for instance, in the implementation file). But, when you do 

this, the member function must be qualified by the name of its class. This is to identify that that function is a member 

of a particular class. 

 

For instance, if you took our myarray class and wanted to define the implementation of a new member function called 

myfunction outside the body of the class. 

 

You would write: 

 

int myarray::myfunction(int a, int b) 

{ 

 ...//details of this implementation 

    //note: you need the protype of myfunction in the body of myarray 

} 

The myarray:: specifies that the myfunction belongs to the myarray class. 

By contrast, a non-member function has no need to be qualified. It does not belong to a class. In the implementation 

file, I could write my non-member function as: 

 

int myfunction (int a, int b) 

{ 

 ..//details of this implementation 

} 

2. Another difference between member functions and non-member functions is how they are called (or invoked) 

in the main routine. Consider the following segment of code: 

int main() 

{ 

 int i; 

 myarray a;  //declare a myarray object 

 

 i=myfunction(3,2);  //invoking the non-member function 

 i=a.myfunction(3,2); //invoking the member function 
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Friend Functions: 

Like friend class, a friend function can be given special grant to access private and protected members. A friend function 

can be: 

a) A method of another class 

b) A global function 

#include <iostream>  

class B;  

class A {  

public:  

 void showB(B&);  

};  

class B {  

private:  

 int b;  

public:  

 B() { b = 0; }  

 friend void A::showB(B& x); // Friend function  

};  

void A::showB(B& x)  

{  

 // Since showB() is friend of B, it can  

 // access private members of B  

 std::cout << "B::b = " << x.b;  

}  

int main()  

{  

 A a;  

 B x;  

 a.showB(x);  

 return 0;  

} 

Output: 

B::b = 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Overloading Unary Operators: 
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Let us consider to overload (-) unary operator. In unary operator function, no arguments should be passed. It works only 

with one class objects. It is a overloading of an operator operating on a single operand. 

Example: 

Assume that class Distance takes two member object i.e. feet and inches, create a function by which Distance object 

should decrement the value of feet and inches by 1 (having single operand of Distance Type). 

// C++ program to show unary operator overloading  

#include <iostream>  

using namespace std;  

class Distance {  

public:  

 // Member Object  

 int feet, inch;  

 // Constructor to initialize the object's value  

 Distance(int f, int i)  

 {  

  this->feet = f;  

  this->inch = i;  

 }  

 // Overloading(-) operator to perform decrement  

 // operation of Distance object  

 void operator-()  

 {  

  feet--;  

  inch--;  

  cout << "\nFeet & Inches(Decrement): " << feet << "'" << inch;  

 }  

};  

// Driver Code  

int main()  

{  

 // Declare and Initialize the constructor  

 Distance d1(8, 9);  

 // Use (-) unary operator by single operand  

 -d1;  

 return 0;  

} 

Output: 

Feet & Inches(Decrement): 7'8 

In the above program, it shows that no argument is passed and no return_type value is returned, because unary operator 

works on a single operand. (-) operator change the functionality to its member function. 

 

 

 

 

 

 

 

Overloading Binary Operators (Arithmetic, Relational, Arithmetic Assignment, equality): 

In binary operator overloading function, there should be one argument to be passed. It is overloading of an operator 

operating on two operands. 

Arithmetic: 

#include<iostream>  

using namespace std;  

class Complex {  

private:  

 int real, imag;  

https://www.facebook.com/educlashco
https://www.instagram.com/educlashco


FB: https://www.facebook.com/educlashco | IG: https://www.instagram.com/educlashco 

FB/IG/TW: @educlashco                               [Siddhesh Dhamanaskar]                                                                             37 

public:  

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

  

 // This 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; }  

};  

int main()  

{  

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

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

 c3.print();  

} 

Output: 

12 + i9 

Relational: 

#include <iostream> 

using namespace std; 

class Distance { 

   private: 

      int feet;             // 0 to infinite 

      int inches;           // 0 to 12  

   public: 

      // required constructors 

      Distance() { 

         feet = 0; 

         inches = 0; 

      } 

      Distance(int f, int i) { 

         feet = f; 

         inches = i; 

      }  

      // method to display distance 

      void displayDistance() { 

         cout << "F: " << feet << " I:" << inches <<endl; 

      }  

      // overloaded minus (-) operator 

      Distance operator- () { 

         feet = -feet; 

         inches = -inches; 

         return Distance(feet, inches); 

      }  

      // overloaded < operator 

      bool operator <(const Distance& d) { 

         if(feet < d.feet) { 

            return true; 

         } 

         if(feet == d.feet && inches < d.inches) { 

            return true; 

         }  
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         return false; 

      } 

}; 

int main() { 

   Distance D1(11, 10), D2(5, 11);  

   if( D1 < D2 ) { 

      cout << "D1 is less than D2 " << endl; 

   } else { 

      cout << "D2 is less than D1 " << endl; 

   }  

   return 0; 

} 

Output: 

D2 is less than D1 

Arithmetic Assignment: 

#include <iostream.h> 

#include<conio.h> 

void main() 

{ 

            int count=10; 

            clrscr(); 

            cout<<"Initial value of Count is: "; 

            cout<<count<<"\n" ; 

            count+=1; 

            cout<<" count "<<count<<"\n"; 

            count-=2; 

            cout<<"count "<<count<<"\n"; 

            count*=3; 

            cout<<" count "<<count<<"\n"; 

            count/=2; 

            cout<<"count "<<count<<"\n"; 

            getch(); 

} 

 
Equality: 

Live Demo 

#include <iostream> 

using namespace std;  

class Distance { 

   private: 

      int feet;             // 0 to infinite 

      int inches;           // 0 to 12  

   public: 

      // required constructors 

      Distance() { 

         feet = 0; 

         inches = 0; 

      } 

      Distance(int f, int i) { 

         feet = f; 

         inches = i; 
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      } 

      void operator = (const Distance &D ) {  

         feet = D.feet; 

         inches = D.inches; 

      }  

      // method to display distance 

      void displayDistance() { 

         cout << "F: " << feet <<  " I:" <<  inches << endl; 

      } 

}; 

int main() { 

   Distance D1(11, 10), D2(5, 11);  

   cout << "First Distance : ";  

   D1.displayDistance(); 

   cout << "Second Distance :";  

   D2.displayDistance(); 

   // use assignment operator 

   D1 = D2; 

   cout << "First Distance :";  

   D1.displayDistance(); 

   return 0; 

} 

Output: 

First Distance : F: 11 I:10 

Second Distance :F: 5 I:11 

First Distance :F: 5 I:11 

Overloading Subscript operator: 

We have introduced operator overloading. In this post overloading of index operator [] is discussed. 

Following are some useful facts about overloading of []. 

1) Overloading of [] may be useful when we want to check for index out of bound. 

2) We must return by reference in function because an expression like “arr[i]” can be used an lvalue. 

Following is C++ program to demonstrate overloading of array index operator []. 

// Overloading operators for Array class  

#include<iostream>  

#include<cstdlib>  

using namespace std;  

// A class to represent an integer array  

class Array  

{  

private:  

    int *ptr;  

    int size;  

public:  

    Array(int *, int);  

    // Overloading [] operator to access elements in array style  

    int &operator[] (int);  

    // Utility function to print contents  

    void print() const;  

};  

// Implementation of [] operator.  This function must return a  

// reference as array element can be put on left side  

int &Array::operator[](int index)  

{  

    if (index >= size)  

    {  

        cout << "Array index out of bound, exiting";  
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        exit(0);  

    }  

    return ptr[index];  

}  

// constructor for array class  

Array::Array(int *p = NULL, int s = 0)  

{  

    size = s;  

    ptr = NULL;  

    if (s != 0)  

    {  

        ptr = new int[s];  

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

            ptr[i] = p[i];  

    }  

}  

void Array::print() const 

{  

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

        cout<<ptr[i]<<" ";  

    cout<<endl;  

}  

// Driver program to test above methods  

int main()  

{  

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

    Array arr1(a, 4);  

    arr1[2] = 6;  

    arr1.print();  

    arr1[8] = 6;  

    return 0;  

}  

Output:  

1 2 6 5 

Array index out of bound, exiting 
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Type Conversion Operators- primitive to Object, Object to primitive, Object to Object: 

#include<iostream> 

#include<cstring> 

using namespace std; 

class time{ 

    int hr, min; 

    public: 

    time() 

    { 

        hr=0; 

        min=0; 

    } 

    time(int t) 

    { 

        hr=t/60; 

        min=t%60; 

    } 

    void display() 

    { 

        cout<<hr<<" hour "<<min<<" minutes "<<endl; 

    } 

}; 

class Distance{ 

 int length; 

 public: 

 Distance(int n) 

 { 

 length=n; 

 } 

 operator int() 

 { 

 return length; 

 } 

}; 

int main(){ 

    time T; 

    int duration=90; 

    T=duration; 

    T.display(); 

    Distance d(12); 

    int len=d; //implicit conversion 

    int hei=(int)d;//explicit conversion 

    cout<<"Distance is: "<<hei; 

    return 0; 
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} 

Output: 

1 hour 30 minutes 

Distance is: 12 

 

Disadvantages of operator overloading: 

The only disadvantage of operator overloading is when it is used non-intuitively. All operators must behave with 

predictable results, thus it makes no sense to implement the plus (+) operator so that it behaves like a subtract (-) operator, 

or a multiply (*) operator, or indeed anything other than the intuitive sum of two objects. 

Explicit and Mutable Pointers: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pointer and Address of Operator: 

C++ provides two pointer operators, which are (a) Address of Operator & and (b) Indirection Operator *. 
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A pointer is a variable that contains the address of another variable or you can say that a variable that contains the 

address of another variable is said to "point to" the other variable. A variable can be any data type including an object, 

structure or again pointer itself. 

The . (dot) operator and the -> (arrow) operator are used to reference individual members of classes, structures, and 

unions. 

The Address of Operator & 

The & is a unary operator that returns the memory address of its operand. For example, if var is an integer variable, then 

&var is its address. This operator has the same precedence and right-to-left associativity as the other unary operators. 

You should read the & operator as "the address of" which means &var will be read as "the address of var". 

The Indirection Operator * 

The second operator is indirection Operator *, and it is the complement of &. It is a unary operator that returns the value 

of the variable located at the address specified by its operand. 

The following program executes the two operations 

#include <iostream> 

using namespace std;  

int main () { 

   int  var; 

   int  *ptr; 

   int  val;  

   var = 3000;  

   // take the address of var 

   ptr = &var;  

   // take the value available at ptr 

   val = *ptr; 

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

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

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

   return 0; 

} 

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

Value of var :3000 

Value of ptr :0xbff64494 

Value of val :3000 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pointer to an Array and Array of Pointers: 

Syntax: 

data_type (*var_name)[size_of_array]; 

Example: 

int (*ptr)[10]; 

Here ptr is pointer that can point to an array of 10 integers. Since subscript have higher precedence than indirection, it 

is necessary to enclose the indirection operator and pointer name inside parentheses. Here the type of ptr is ‘pointer to 

an array of 10 integers’. 

#include<stdio.h>  

int main()  
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{  

    // Pointer to an integer  

    int *p;   

    // Pointer to an array of 5 integers  

    int (*ptr)[5];   

    int arr[5];  

    // Points to 0th element of the arr.  

    p = arr;  

    // Points to the whole array arr.  

    ptr = &arr;   

    printf("p = %p, ptr = %p\n", p, ptr);  

    p++;   

    ptr++;  

    printf("p = %p, ptr = %p\n", p, ptr);  

    return 0;  

} 

Output: 

p = 0x7fff4f32fd50, ptr = 0x7fff4f32fd50 

p = 0x7fff4f32fd54, ptr = 0x7fff4f32fd64 

 

#include <iostream>  

using namespace std; 

const int MAX = 3;  

int main () { 

   int  var[MAX] = {10, 100, 200};  

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

      cout << "Value of var[" << i << "] = "; 

      cout << var[i] << endl; 

   }  

   return 0; 

} 

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

Value of var[0] = 10 

Value of var[1] = 100 

Value of var[2] = 200 

 

 

 

 

Pointer arithmetic: 

A limited set of arithmetic operations can be performed on pointers. A pointer may be: 

incremented ( ++ ) 

decremented ( — ) 

an integer may be added to a pointer ( + or += ) 

an integer may be subtracted from a pointer ( – or -= ) 

Pointer arithmetic is meaningless unless performed on an array. 

Note : Pointers contain addresses. Adding two addresses makes no sense, because there is no idea what it would point 

to. Subtracting two addresses lets you compute the offset between these two addresses. 

#include <iostream>  

// Driver program  

int main()  

{  

    // Declare an array  

    int v[3] = {10, 100, 200};  

    // Declare pointer variable  

    int *ptr;  
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    // Assign the address of v[0] to ptr  

    ptr = v;  

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

    {  

        printf("Value of *ptr = %d\n", *ptr);  

        printf("Value of ptr = %p\n\n", ptr);  

        // Increment pointer ptr by 1  

        ptr++;  

    }  

}  

Output:Value of *ptr = 10 

Value of ptr = 0x7ffcae30c710 

Value of *ptr = 100 

Value of ptr = 0x7ffcae30c714 

Value of *ptr = 200 

Value of ptr = 0x7ffcae30c718 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pointer to a Constant and Constant Pointer: 

 
int const* is pointer to constant integer 

This means that the variable being declared is a pointer, pointing to a constant integer. Effectively, this implies that the 

pointer is pointing to a value that shouldn’t be changed. Const qualifier doesn’t affect the pointer in this scenario so the 

pointer is allowed to point to some other address. 

The first const keyword can go either side of data type, hence int const* is equivalent to const int*. 

#include <stdio.h>  

int main(){  

    const int q = 5;  

    int const* p = &q;  

    //Compilation error  

    *p = 7;  
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    const int q2 = 7;  

    //Valid  

    p = &q2;   

    return 0;  

} 

int *const is a constant pointer to integer 

This means that the variable being declared is a constant pointer pointing to an integer. Effectively, this implies that the 

pointer shouldn’t point to some other address. Const qualifier doesn’t affect the value of integer in this scenario so the 

value being stored in the address is allowed to change. 

#include <stdio.h>  

int main(){  

 const int q = 5;  

 //Compilation error  

 int *const p = &q;  

 //Valid  

 *p = 7;  

 const int q2 = 7;  

 //Compilation error  

 p = &q2; 

 return 0;  

} 

 

 

 

 

 

Pointer Initialization: 

Pointers can be initialized to point to specific locations at the very moment they are defined:  

1 int myvar; 

2 int * myptr = &myvar;  

The resulting state of variables after this code is the same as after: 

1 int myvar; 

2 int * myptr; 

3 myptr = &myvar;  

When pointers are initialized, what is initialized is the address they point to (i.e., myptr), never the value being pointed 

(i.e., *myptr). Therefore, the code above shall not be confused with: 

1 int myvar; 

2 int * myptr; 

3 *myptr = &myvar;  

Which anyway would not make much sense (and is not valid code).  

The asterisk (*) in the pointer declaration (line 2) only indicates that it is a pointer, it is not the dereference operator (as 

in line 3). Both things just happen to use the same sign: *. As always, spaces are not relevant, and never change the 

meaning of an expression. 

Pointers can be initialized either to the address of a variable (such as in the case above), or to the value of another pointer 

(or array): 

1 int myvar; 

2 int *foo = &myvar; 

3 int *bar = foo; 
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Types of Pointers(void, null and dangling): 

Void pointer 

Void pointer is a specific pointer type – void * – a pointer that points to some data location in storage, which doesn’t 

have any specific type. Void refers to the type. Basically the type of data that it points to is can be any. If we assign 

address of char data type to void pointer it will become char Pointer, if int data type then int pointer and so on. Any 

pointer type is convertible to a void pointer hence it can point to any value. 

Important Points 

 void pointers cannot be dereferenced. It can however be done using typecasting the void pointer 

 Pointer arithmetic is not possible on pointers of void due to lack of concrete value and thus size. 

Example: 

#include<stdlib.h>  

int main()  

{  

 int x = 4;  

 float y = 5.5;  

 //A void pointer  

 void *ptr;  

 ptr = &x;  

 // (int*)ptr - does type casting of void  

 // *((int*)ptr) dereferences the typecasted  

 // void pointer variable.  

 printf("Integer variable is = %d", *( (int*) ptr) );  

 // void pointer is now float  

 ptr = &y;  

 printf("\nFloat variable is= %f", *( (float*) ptr) );  

 return 0;  

} 

Output: 

Integer variable is = 4 

Float variable is= 5.500000 

NULL Pointer 

NULL Pointer is a pointer which is pointing to nothing. In case, if we don’t have address to be assigned to a pointer, 

then we can simply use NULL. 

#include <stdio.h>  

int main()  

{  

    // Null Pointer  
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    int *ptr = NULL;  

    printf("The value of ptr is %p", ptr);  

    return 0;  

}  

Output: 

The value of ptr is (nil) 

Dangling pointer 

A pointer pointing to a memory location that has been deleted (or freed) is called dangling pointer. There are three 

different ways where Pointer acts as dangling pointer 

 

 

1. De-allocation of memory: 

// Deallocating a memory pointed by ptr causes  

// dangling pointer  

#include <stdlib.h>  

#include <stdio.h>  

int main()  

{  

    int *ptr = (int *)malloc(sizeof(int));  

    // After below free call, ptr becomes a   

    // dangling pointer  

    free(ptr);   

    // No more a dangling pointer  

    ptr = NULL;  

}  

2.Function Call: 

// The pointer pointing to local variable doesn't  

// become dangling when local variable is static.  

#include<stdio.h>  

int *fun()  

{  

    // x now has scope throughout the program  

    static int x = 5;  

    return &x;  

}  

int main()  

{  

    int *p = fun();  

    fflush(stdin);  

    // Not a dangling pointer as it points  

    // to static variable.  

    printf("%d",*p);  

}  

Output:  

 5 

3.Variable goes out of scope: 

void main() 

{ 

   int *ptr; 

   ..... 

   ..... 

   { 

       int ch; 

       ptr = &ch; 

   }  

   .....    
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   // Here ptr is dangling pointer 

} 

 

 

Dynamic Memory Allocation: 

A good understanding of how dynamic memory really works in C++ is essential to becoming a good C++ programmer. 

Memory in your C++ program is divided into two parts − 

 The stack − All variables declared inside the function will take up memory from the stack. 

 The heap − This is unused memory of the program and can be used to allocate the memory dynamically when 

program runs. 

Many times, you are not aware in advance how much memory you will need to store particular information in a defined 

variable and the size of required memory can be determined at run time. 

You can allocate memory at run time within the heap for the variable of a given type using a special operator in C++ 

which returns the address of the space allocated. This operator is called new operator. 

If you are not in need of dynamically allocated memory anymore, you can use delete operator, which de-allocates 

memory that was previously allocated by new operator. 

new and delete Operators: 

There is following generic syntax to use new operator to allocate memory dynamically for any data-type. 

new data-type; 

Here, data-type could be any built-in data type including an array or any user defined data types include class or structure. 

Let us start with built-in data types. For example we can define a pointer to type double and then request that the memory 

be allocated at execution time. We can do this using the new operator with the following statements − 

double* pvalue  = NULL; // Pointer initialized with null 

pvalue  = new double;   // Request memory for the variable 

The memory may not have been allocated successfully, if the free store had been used up. So it is good practice to check 

if new operator is returning NULL pointer and take appropriate action as below − 

double* pvalue  = NULL; 

if( !(pvalue  = new double )) { 

   cout << "Error: out of memory." <<endl; 

   exit(1); 

} 

The malloc() function from C, still exists in C++, but it is recommended to avoid using malloc() function. The main 

advantage of new over malloc() is that new doesn't just allocate memory, it constructs objects which is prime purpose 

of C++. 

At any point, when you feel a variable that has been dynamically allocated is not anymore required, you can free up the 

memory that it occupies in the free store with the ‘delete’ operator as follows − 

delete pvalue;        // Release memory pointed to by pvalue 

Let us put above concepts and form the following example to show how ‘new’ and ‘delete’ work − 

#include <iostream> 

using namespace std; 

int main () { 

   double* pvalue  = NULL; // Pointer initialized with null 

   pvalue  = new double;   // Request memory for the variable 

   *pvalue = 29494.99;     // Store value at allocated address 

   cout << "Value of pvalue : " << *pvalue << endl; 

   delete pvalue;         // free up the memory.  

   return 0; 

} 

If we compile and run above code, this would produce the following result − 

Value of pvalue : 29495 

 

 

Advantages and Applications of pointers: 

Advantages of C++ Array 

 Code Optimization (less code) 

 Random Access 
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 Easy to traverse data 

 Easy to manipulate data 

 Easy to sort data etc. 

Applications of Arrays 

 Arrays are used to implement mathematical vectors and matrices, as well as other kinds of rectangular tables. 

Many databases, small and large, consist of one-dimensional arrays whose elements are records. 

 Arrays are used to implement other data structures, such as lists, heaps, hash tables, deques, queues and stacks. 

 One or more large arrays are sometimes used to emulate in-program dynamic memory allocation, particularly 

memory pool allocation. Historically, this has sometimes been the only way to allocate "dynamic memory" 

portably. 

 Arrays can be used to determine partial or complete control flow in programs, as a compact alternative to 

(otherwise repetitive) multiple “if” statements. They are known in this context as control tables and are used in 

conjunction with a purpose built interpreter whose control flow is altered according to values contained in the 

array. The array may contain subroutine pointers(or relative subroutine numbers that can be acted upon by 

SWITCH statements) that direct the path of the execution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT 4: Inheritance & Polymrphism 
Inheritance Concept 

The capability of a class to derive properties and characteristics from another class is called Inheritance. Inheritance is 

one of the most important feature of Object Oriented Programming. 

 Sub Class: The class that inherits properties from another class is called Sub class or Derived Class. 

 Super Class: The class whose properties are inherited by sub class is called Base Class or Super class. 

Why and when to use inheritance? 

Consider a group of vehicles. You need to create classes for Bus, Car and Truck. The methods fuelAmount(), capacity(), 

applyBrakes() will be same for all of the three classes. If we create these classes avoiding inheritance then we have to 

write all of these functions in each of the three classes as shown in below figure: 
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You can clearly see that above process results in duplication of same code 3 times. This increases the chances of error 

and data redundancy. To avoid this type of situation, inheritance is used. If we create a class Vehicle and write these 

three functions in it and inherit the rest of the classes from the vehicle class, then we can simply avoid the duplication 

of data and increase re-usability. Look at the below diagram in which the three classes are inherited from vehicle class: 

 
Using inheritance, we have to write the functions only one time instead of three times as we have inherited rest of the 

three classes from base class(Vehicle). 

Implementing inheritance in C++: For creating a sub-class which is inherited from the base class we have to follow the 

below syntax. 

Syntax: 

class subclass_name : access_mode base_class_name 

{ 

  //body of subclass 

}; 

Here, subclass_name is the name of the sub class, access_mode is the mode in which you want to inherit this sub class 

for example: public, private etc. and base_class_name is the name of the base class from which you want to inherit the 

sub class. 

Note: A derived class doesn’t inherit access to private data members. However, it does inherit a full parent object, which 

contains any private members which that class declares. 

// C++ program to demonstrate implementation  

// of Inheritance  

#include <iostream>  

using namespace std;  

//Base class  

class Parent  

{  

    public:  

      int id_p;  

};  

// Sub class inheriting from Base Class(Parent)  

class Child : public Parent  

{  

    public:  

      int id_c;  

};  

//main function  

int main()   

   {  

        Child obj1;  

        // An object of class child has all data members  

        // and member functions of class parent  

        obj1.id_c = 7;  
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        obj1.id_p = 91;  

        cout << "Child id is " <<  obj1.id_c << endl;  

        cout << "Parent id is " <<  obj1.id_p << endl;  

        return 0;  

   }   

Output:  

Child id is 7 

Parent id is 91 

In the above program the ‘Child’ class is publicly inherited from the ‘Parent’ class so the public data members of the 

class ‘Parent’ will also be inherited by the class ‘Child’. 

Modes of Inheritance 

Public mode: If we derive a sub class from a public base class. Then the public member of the base class will become 

public in the derived class and protected members of the base class will become protected in derived class. 

Protected mode: If we derive a sub class from a Protected base class. Then both public member and protected members 

of the base class will become protected in derived class. 

Private mode: If we derive a sub class from a Private base class. Then both public member and protected members of 

the base class will become Private in derived class. 

Note : The private members in the base class cannot be directly accessed in the derived class, while protected members 

can be directly accessed. For example, Classes B, C and D all contain the variables x, y and z in below example. It is 

just question of access. 

// C++ Implementation to show that a derived class  

// doesn’t inherit access to private data members.   

// However, it does inherit a full parent object  

class A   

{  

public:  

    int x;  

protected:  

    int y;  

private:  

    int z;  

}; 

class B : public A  

{  

    // x is public  

    // y is protected  

    // z is not accessible from B  

};  

class C : protected A  

{  

    // x is protected  

    // y is protected  

    // z is not accessible from C  

};  

class D : private A    // 'private' is default for classes  

{  

    // x is private  

    // y is private  

    // z is not accessible from D  

};  

The below table summarizes the above three modes and shows the access specifier of the members of base class in the 

sub class when derived in public, protected and private modes:  
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Types of Inheritance in C++ 

Single Inheritance: In single inheritance, a class is allowed to inherit from only one class. i.e. one sub class is inherited 

by one base class only. 

 
Syntax: 

class subclass_name : access_mode base_class 

{ 

  //body of subclass 

}; 

// C++ program to explain   

// Single inheritance  

#include <iostream>  

using namespace std;  

   

// base class  

class Vehicle {  

  public:  

    Vehicle()  

    {  

      cout << "This is a Vehicle" << endl;  

    }  

};  

// sub class derived from two base classes  

class Car: public Vehicle{  

   

};  

// main function  

int main()  

{     

    // creating object of sub class will  

    // invoke the constructor of base classes  

    Car obj;  

    return 0;  

}  

Output: 

This is a vehicle 

Multiple Inheritance: Multiple Inheritance is a feature of C++ where a class can inherit from more than one classes. i.e 

one sub class is inherited from more than one base classes. 
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Syntax: 

class subclass_name : access_mode base_class1, access_mode base_class2, .... 

{ 

  //body of subclass 

}; 

Here, the number of base classes will be separated by a comma (‘, ‘) and access mode for every base class must be 

specified. 

// C++ program to explain   

// multiple inheritance  

#include <iostream>  

using namespace std;  

// first base class  

class Vehicle {  

  public:  

    Vehicle()  

    {  

      cout << "This is a Vehicle" << endl;  

    }  

};  

// second base class  

class FourWheeler {  

  public:  

    FourWheeler()  

    {  

      cout << "This is a 4 wheeler Vehicle" << endl;  

    }  

};  

// sub class derived from two base classes  

class Car: public Vehicle, public FourWheeler {  

};  

// main function  

int main()  

{     

    // creating object of sub class will  

    // invoke the constructor of base classes  

    Car obj;  

    return 0;  

}  

Output:  

This is a Vehicle 

This is a 4 wheeler Vehicle 

Multilevel Inheritance: In this type of inheritance, a derived class is created from another derived class. 

 
// C++ program to implement   

// Multilevel Inheritance  

#include <iostream>  

using namespace std;  

// base class  
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class Vehicle   

{  

  public:  

    Vehicle()  

    {  

      cout << "This is a Vehicle" << endl;  

    }  

};  

class fourWheeler: public Vehicle  

{  public:  

    fourWheeler()  

    {  

      cout<<"Objects with 4 wheels are vehicles"<<endl;  

    }  

};  

// sub class derived from two base classes  

class Car: public fourWheeler{  

   public:  

     car()  

     {  

       cout<<"Car has 4 Wheels"<<endl;  

     }  

};  

// main function  

int main()  

{     

    //creating object of sub class will  

    //invoke the constructor of base classes  

    Car obj;  

    return 0;  

}  

output:  

This is a Vehicle 

Objects with 4 wheels are vehicles 

Car has 4 Wheels 

Hierarchical Inheritance: In this type of inheritance, more than one sub class is inherited from a single base class. i.e. 

more than one derived class is created from a single base class. 

 
// C++ program to implement   

// Hierarchical Inheritance  

#include <iostream>  

using namespace std;  

// base class  

class Vehicle   

{  

  public:  

    Vehicle()  

    {  

      cout << "This is a Vehicle" << endl;  
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    }  

};  

// first sub class   

class Car: public Vehicle  

{  

};  

// second sub class  

class Bus: public Vehicle  

{  

};  

// main function  

int main()  

{     

    // creating object of sub class will  

    // invoke the constructor of base class  

    Car obj1;  

    Bus obj2;  

    return 0;  

}  

Output:  

This is a Vehicle 

This is a Vehicle 

Hybrid (Virtual) Inheritance: Hybrid Inheritance is implemented by combining more than one type of inheritance. For 

example: Combining Hierarchical inheritance and Multiple Inheritance. 

Below image shows the combination of hierarchical and multiple inheritance: 

 
// C++ program for Hybrid Inheritance  

#include <iostream>  

using namespace std;  

// base class   

class Vehicle   

{  

  public:  

    Vehicle()  

    {  

      cout << "This is a Vehicle" << endl;  

    }  

};  

//base class  

class Fare  

{  

    public:  

    Fare()  

    {  

        cout<<"Fare of Vehicle\n";  

    }  

};  

// first sub class   
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class Car: public Vehicle  

{  

};  

// second sub class  

class Bus: public Vehicle, public Fare  

{  

};  

// main function  

int main()  

{     

    // creating object of sub class will  

    // invoke the constructor of base class  

    Bus obj2;  

    return 0;  

}  

Output:  

This is a Vehicle 

Fare of Vehicle 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Function Overriding and Member hiding: 

Function Overriding (achieved at run time)  

It is the redefinition of base class function in its derived class with same signature i.e return type and parameters.  

It can only be done in derived class. 

Example: 

Class a 
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{ 

public:  

      virtual void display(){ cout << "hello"; } 

} 

Class b:public a 

{ 

public:  

       void display(){ cout << "bye";}; 

} 

 

// CPP program to illustrate  

// Function Overriding  

#include<iostream>  

using namespace std;  

class BaseClass  

{  

public:  

    virtual void Display()  

    {  

        cout << "\nThis is Display() method" 

                " of BaseClass";  

    }  

    void Show()  

    {  

        cout << "\nThis is Show() method " 

               "of BaseClass";  

    }  

};  

class DerivedClass : public BaseClass  

{  

public:  

    // Overriding method - new working of  

    // base class's display method  

    void Display()  

    {  

        cout << "\nThis is Display() method" 

               " of DerivedClass";  

    }  

};  

// Driver code  

int main()  

{  

    DerivedClass dr;  

    BaseClass &bs = dr;  

    bs.Display();  

    dr.Show();  

}  

Output:  

This is Display() method of DerivedClass 

This is Show() method of BaseClass 

 

 

 

 

 

 

https://www.facebook.com/educlashco
https://www.instagram.com/educlashco


FB: https://www.facebook.com/educlashco | IG: https://www.instagram.com/educlashco 

FB/IG/TW: @educlashco                               [Siddhesh Dhamanaskar]                                                                             59 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Multiple Inheritance, Multipath inheritance – Ambiguities and Solutions: 

The diamond problem 

The diamond problem occurs when two superclasses of a class have a common base class. For example, in the following 

diagram, the TA class gets two copies of all attributes of Person class, this causes ambiguities. 

 
For example, consider the following program. 

#include<iostream>  

using namespace std;  

class Person {  
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   // Data members of person   

public:  

    Person(int x)  { cout << "Person::Person(int ) called" << endl;   }  

};  

class Faculty : public Person {  

   // data members of Faculty  

public:  

    Faculty(int x):Person(x)   {  

       cout<<"Faculty::Faculty(int ) called"<< endl;  

    }  

};  

class Student : public Person {  

   // data members of Student  

public:  

    Student(int x):Person(x) {  

        cout<<"Student::Student(int ) called"<< endl;  

    }  

};  

class TA : public Faculty, public Student  {  

public:  

    TA(int x):Student(x), Faculty(x)   {  

        cout<<"TA::TA(int ) called"<< endl;  

    }  

};  

int main()  {  

    TA ta1(30);  

}  

Person::Person(int ) called 

Faculty::Faculty(int ) called 

Person::Person(int ) called 

Student::Student(int ) called 

TA::TA(int ) called 

In the above program, constructor of ‘Person’ is called two times. Destructor of ‘Person’ will also be called two times 

when object ‘ta1’ is destructed. So object ‘ta1’ has two copies of all members of ‘Person’, this causes ambiguities. The 

solution to this problem is ‘virtual’ keyword. We make the classes ‘Faculty’ and ‘Student’ as virtual base classes to 

avoid two copies of ‘Person’ in ‘TA’ class. For example, consider the following program. 

#include<iostream>  

using namespace std;  

class Person {  

public:  

    Person(int x)  { cout << "Person::Person(int ) called" << endl;   }  

    Person()     { cout << "Person::Person() called" << endl;   }  

};  

class Faculty : virtual public Person {  

public:  

    Faculty(int x):Person(x)   {  

       cout<<"Faculty::Faculty(int ) called"<< endl;  

    }  

};    

class Student : virtual public Person {  

public:  

    Student(int x):Person(x) {  

        cout<<"Student::Student(int ) called"<< endl;  

    }  

};    

class TA : public Faculty, public Student  {  
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public:  

    TA(int x):Student(x), Faculty(x)   {  

        cout<<"TA::TA(int ) called"<< endl;  

    }  

};    

int main()  {  

    TA ta1(30);  

}  

Output: 

Person::Person() called 

Faculty::Faculty(int ) called 

Student::Student(int ) called 

TA::TA(int ) called 

In the above program, constructor of ‘Person’ is called once. One important thing to note in the above output is, the 

default constructor of ‘Person’ is called. When we use ‘virtual’ keyword, the default constructor of grandparent class is 

called by default even if the parent classes explicitly call parameterized constructor. 

 

 

 

Polymorphism: 

The word polymorphism means having many forms. In simple words, we can define polymorphism as the ability of a 

message to be displayed in more than one form. 

Real life example of polymorphism, a person at the same time can have different characteristic. Like a man at the same 

time is a father, a husband, an employee. So the same person posses different behavior in different situations. This is 

called polymorphism. 

Polymorphism is considered as one of the important features of Object Oriented Programming. 

In C++ polymorphism is mainly divided into two types: 

 Compile time Polymorphism 

 Runtime Polymorphism 

 
1.Compile time polymorphism: This type of polymorphism is achieved by function overloading or operator 

overloading. 

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

functions are said to be overloaded. Functions can be overloaded by change in number of arguments or/and change in 

type of arguments. 

// C++ program for function overloading  

#include <bits/stdc++.h>  

using namespace std;  

class Geeks  

{  

    public:        

    // function with 1 int parameter  

    void func(int x)  

    {  

        cout << "value of x is " << x << endl;  
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    }        

    // function with same name but 1 double parameter  

    void func(double x)  

    {  

        cout << "value of x is " << x << endl;  

    }        

    // function with same name and 2 int parameters  

    void func(int x, int y)  

    {  

        cout << "value of x and y is " << x << ", " << y << endl;  

    }  

};    

int main() {        

    Geeks obj1;        

    // Which function is called will depend on the parameters passed  

    // The first 'func' is called   

    obj1.func(7);        

    // The second 'func' is called  

    obj1.func(9.132);        

    // The third 'func' is called  

    obj1.func(85,64);  

    return 0;  

}   

Output: 

value of x is 7 

value of x is 9.132 

value of x and y is 85, 64 

In the above example, a single function named func acts differently in three different situations which is the property 

of polymorphism. 

Operator Overloading: C++ also provide option to overload operators. For example, we can make the operator (‘+’) 

for string class to concatenate two strings. We know that this is the addition operator whose task is to add two 

operands. So a single operator ‘+’ when placed between integer operands , adds them and when placed between string 

operands, concatenates them. 

Example: 

// CPP program to illustrate  

// Operator Overloading  

#include<iostream>  

using namespace std;  

class Complex {  

private:  

    int real, imag;  

public:  

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

    // This 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; }  

};     

int main()  

{  

    Complex c1(10, 5), c2(2, 4);  
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    Complex c3 = c1 + c2; // An example call to "operator+"  

    c3.print();  

}  

Output: 

12 + i9 

In the above example the operator ‘+’ is overloaded. The operator ‘+’ is an addition operator and can add two 

numbers(integers or floating point) but here the operator is made to perform addition of two imaginary or complex 

numbers. To learn operator overloading in details visit this link. 

2.Runtime polymorphism: This type of polymorphism is achieved by Function Overriding. 

Function overriding on the other hand occurs when a derived class has a definition for one of the member functions of 

the base class. That base function is said to be overridden. 

// C++ program for function overriding  

#include <bits/stdc++.h>  

using namespace std;    

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 () //print () is already virtual function in derived class, we could also declared as virtual void print () 

explicitly  

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

    void show ()  

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

};    

//main function  

int main()   

{  

    base *bptr;  

    derived d;  

    bptr = &d;         

    //virtual function, binded at runtime (Runtime polymorphism)  

    bptr->print();          

    // Non-virtual function, binded at compile time  

    bptr->show();     

    return 0;  

}   

Output: 

print derived class 

show base class 

 

 

 

 

 

 

 

 

Static and Dynamic Binding: 

Early binding and Late binding in C++ 
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Binding refers to the process of converting identifiers (such as variable and performance names) into addresses. Binding 

is done for each variable and functions. For functions, it means that matching the call with the right function definition 

by the compiler. It takes place either at compile time or at runtime. 

 
Early Binding (compile-time time polymorphism): As the name indicates, compiler (or linker) directly associate an 

address to the function call. It replaces the call with a machine language instruction that tells the mainframe to leap to 

the address of the function. 

// CPP Program to illustrate early binding.  

// Any normal function call (without virtual)  

// is binded early. Here we have taken base  

// and derived class example so that readers  

// can easily compare and see difference in  

// outputs.  

#include<iostream>  

using namespace std;   

class Base  

{  

public:  

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

};   

class Derived: public Base  

{  

public:  

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

};   

int main(void)  

{  

 Base *bp = new Derived;  

 // The function call decided at  

 // compile time (compiler sees type  

 // of pointer and calls base class  

 // function.  

 bp->show();  

 return 0;  

} 

Output: 

In Base 

 

 

 

Late Binding : (Run time polymorphism): In this, the compiler adds code that identifies the kind of object at runtime 

then matches the call with the right function definition (Refer this for details). This can be achieved by declaring a 

virtual function. 

// CPP Program to illustrate late binding  

#include<iostream>  

using namespace std;      

class Base  

{  

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

};      

class Derived: public Base  

{  

public:  

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

};      

int main(void)  

{  

    Base *bp = new Derived;  

    bp->show();  // RUN-TIME POLYMORPHISM  

    return 0;  

}  

Output: 

In Derived 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Virtual Functions: 

A virtual function a member function which is declared within a base class and is re-defined(Overriden) by a derived 

class. When you refer to a derived class object using a pointer or a reference to the base class, you can call a virtual 

function for that object and execute the derived class’s version of the function. 

 Virtual functions ensure that the correct function is called for an object, regardless of the type of reference (or 

pointer) used for function call. 

 They are mainly used to achieve Runtime polymorphism 

 Functions are declared with a virtual keyword in base class. 

 The resolving of function call is done at Run-time. 

Rules for Virtual Functions 

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

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

polymorphism. 

 The prototype of virtual functions should be same in base as well as derived class. 
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 They are always defined in base class and overridden in derived class. It is not mandatory for derived class to 

override (or re-define the virtual function), in that case base class version of function is used. 

 A class may have virtual destructor but it cannot have a virtual constructor.  

Consider the following simple program showing run-time behavior of virtual functions. 

// CPP program to illustrate  

// concept of Virtual Functions    

#include <iostream>  

using namespace std;    

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;  

    }  

};    

int main()  

{  

    base* bptr;  

    derived d;  

    bptr = &d;    

    // virtual function, binded at runtime  

    bptr->print();    

    // Non-virtual function, binded at compile time  

    bptr->show();  

}  

Output: 

print derived class 

show base class 
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Pure Virtual Functions: 

A pure virtual function (or abstract function) in C++ is a virtual function for which we don’t have implementation, we 

only declare it. A pure virtual function is declared by assigning 0 in declaration. See the following example. 

// An abstract class  

class Test  

{     

    // Data members of class  

public:  

    // Pure Virtual Function  

    virtual void show() = 0;     

   /* Other members */ 

}; 

A complete example: 

A pure virtual function is implemented by classes which are derived from a Abstract class. Following is a simple 

example to demonstrate the same. 

#include<iostream>  

using namespace std;  

class Base  

{  

int x;  

public:  

 virtual void fun() = 0;  

 int getX() { return x; }  

};  

// This class inherits from Base and implements fun()  

class Derived: public Base  

{  

 int y;  

public:  
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 void fun() { cout << "fun() called"; }  

};  

int main(void)  

{  

 Derived d;  

 d.fun();  

 return 0;  

} 

Output: 

fun() called 

 

 

 

 

 

 

 

 

 

Virtual destructors: 

Deleting a derived class object using a pointer to a base class that has a non-virtual destructor results in undefined 

behavior. To correct this situation, the base class should be defined with a virtual destructor. 

Making base class destructor virtual guarantees that the object of derived class is destructed properly, i.e., both base 

class and derived class destructors are called. For example, 

// A program with virtual destructor  

#include<iostream>  

using namespace std; 

class base {  

public:  

 base()   

 { cout<<"Constructing base \n"; }  

 virtual ~base()  

 { cout<<"Destructing base \n"; }   

};  

class derived: public base {  

public:  

 derived()   

 { cout<<"Constructing derived \n"; }  

 ~derived()  

 { cout<<"Destructing derived \n"; }  

};  

int main(void)  

{  

derived *d = new derived();  

base *b = d;  

delete b;  

getchar();  

return 0;  

} 

Output: 

Constructing base 

Constructing derived 

Destructing derived 

Destructing base 
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Abstract Classes: 

Abstract Class is a class which contains atleast one Pure Virtual function in it. Abstract classes are used to provide an 

Interface for its sub classes. Classes inheriting an Abstract Class must provide definition to the pure virtual function, 

otherwise they will also become abstract class. 

Characteristics of Abstract Class 

 Abstract class cannot be instantiated, but pointers and refrences of Abstract class type can be created. 

 Abstract class can have normal functions and variables along with a pure virtual function. 

 Abstract classes are mainly used for Upcasting, so that its derived classes can use its interface. 

 Classes inheriting an Abstract Class must implement all pure virtual functions, or else they will become Abstract 

too. 

Pure Virtual definitions 

Pure Virtual functions can be given a small definition in the Abstract class, which you want all the derived classes to 

have. Still you cannot create object of Abstract class. 

Also, the Pure Virtual function must be defined outside the class definition. If you will define it inside the class 

definition, complier will give an error. Inline pure virtual definition is Illegal. 

// Abstract base class 

class Base          

{ 

    public: 

    virtual void show() = 0;     //Pure Virtual Function 

}; 

void Base :: show()     //Pure Virtual definition 

{ 

    cout << "Pure Virtual definition\n"; 

} 

class Derived:public Base 

{ 

    public: 

    void show() 

    {  

        cout << "Implementation of Virtual Function in Derived class\n";  

    } 

}; 

int main() 

{ 

    Base *b; 

    Derived d; 

    b = &d; 

    b->show(); 

} 

Output: 

Implementation of Virtual Function in Derived class 

 

Interfaces: 
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Similar to Abstract Class & Pure Virtual Function 

 

 

UNIT 5: Streams & Exceptions 
Files: 

We have been using the iostream standard library, which provides cin and cout methods for reading from standard input 

and writing to standard output respectively. 

This tutorial will teach you how to read and write from a file. This requires another standard C++ library called fstream, 

which defines three new data types − 

Sr.No   Data Type & Description  

1.ofstream  This data type represents the output file stream and is used to create files and to write 

information to files. 

2.ifstream This data type represents the input file stream and is used to read information from files. 

3.fstream This data type represents the file stream generally, and has the capabilities of both ofstream and 

ifstream which means it can create files, write information to files, and read information from 

files. 

To perform file processing in C++, header files <iostream> and <fstream> must be included in your C++ source file. 

Opening a File 

A file must be opened before you can read from it or write to it. Either ofstream or fstream object may be used to open 

a file for writing. And ifstream object is used to open a file for reading purpose only. 

Following is the standard syntax for open() function, which is a member of fstream, ifstream, and ofstream objects. 

void open(const char *filename, ios::openmode mode); 

Here, the first argument specifies the name and location of the file to be opened and the second argument of the open() 

member function defines the mode in which the file should be opened. 

Sr.No  Mode Flag & Description 

1  ios::app 

Append mode. All output to that file to be appended to the end. 

2  ios::ate 

Open a file for output and move the read/write control to the end of the file. 

3  ios::in 

Open a file for reading.  

4  ios::out 

Open a file for writing.  

5  ios::trunc 

If the file already exists, its contents will be truncated before opening the file. 

You can combine two or more of these values by ORing them together. For example if you want to open a file in write 

mode and want to truncate it in case that already exists, following will be the syntax − 

ofstream outfile; 

outfile.open("file.dat", ios::out | ios::trunc ); 

Similar way, you can open a file for reading and writing purpose as follows − 

fstream  afile; 

afile.open("file.dat", ios::out | ios::in ); 

Closing a File 

When a C++ program terminates it automatically flushes all the streams, release all the allocated memory and close all 

the opened files. But it is always a good practice that a programmer should close all the opened files before program 

termination. 

 

Following is the standard syntax for close() function, which is a member of fstream, ifstream, and ofstream objects. 

void close(); 

Writing to a File 

While doing C++ programming, you write information to a file from your program using the stream insertion operator 

(<<) just as you use that operator to output information to the screen. The only difference is that you use an ofstream or 

fstream object instead of the cout object. 

Reading from a File 
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You read information from a file into your program using the stream extraction operator (>>) just as you use that operator 

to input information from the keyboard. The only difference is that you use an ifstream or fstream object instead of the 

cin object. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Text and Binary Files: 

The C++ language supports two types of files: 

 Text files 

 Binary files 

The basic difference between text files and binary files is that in text files various character translations are performed 

such as “\r+\f” is converted into “\n”, whereas in binary files no such translations are performed. 

By default, C++ opens the files in text mode. In the tables below we will see the various steps and operations that can 

(or must) be performed to use files in C++: 

1)Creating or opening a file 

For writing data 

Text Files 

ofstream out (“myfile.txt”); 

or 

ofstream out; 

out.open(“myfile.txt”); 
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Binary Files 

ofstream out (“myfile.txt”,ios::binary); 

or 

ofstream out; 

out.open(“myfile.txt”, ios::binary); 

For Appending (adding text at the end of the existing file) 

Text Files 

ofstream out(“myfile.txt”,ios::app); 

or 

ofstream out; 

out.open(“myfile.txt”, ios::app); 

Binary Files 

ofstream out 

(“myfile.txt”,ios::app|ios::binary); 

or 

ofstream out; 

out.open(“myfile.txt”, ios::app | ios::binary); 

For reading data 

Text Files 

ifstream in (“myfile.txt”); 

or 

ifstream in ; 

in.open(“myfile.txt”); 

Binary Files 

ifstream in (“myfile.txt”, ios::binary); 

or 

ifstream in ; 

in.open(“myfile.txt”, ios::binary); 

2) Closing Files (after reading or writing) 

ofstream object “out”  

out.close(); 

Ifstream object “in” 

in.close(); 

3) Reading / Writing Data to and from files 

Data Functions for reading 

file 

Function for writing 

into file 

char get(); put(); 

1 

word 

>> 

(extraction 

operator) 

<< (insertion 

operator) 

>=1 

word 

getline(); << (insertion 

operator) 

Objects read() write() 

Binary 

data 

Same as 

above 

Same as 

above 

4) Functions that can be used to perform special tasks 

Operation function Description 

Checking end of 

file. 

eof() Used to check eof during 

the reading of file 
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Check if an operation 

fails. 

bad() 
Returns true 

if a reading or writing operation fails. 

Check if an operation 

fails. 

Fail() 
Returns true 

in the same cases as bad(), but also in the 

case that a format error 

happens. 

Checking for opened 

file. 

is_open(); Checks if the file is 

opened or not, returns true if the file is opened 

else 

false 

Number of bytes 

already 

read. 

gcount() Returns count of the 

bytes read from the file 

Ignoring characters 

during file read. 

ignore() Ignores n bytes from the 

file. (get pointer is positioned after n 

character) 

Checking next 

character. 

peek() Checks the next available 

character, will not increase the get pointer to 

next 

character. 

Random access (only 

for 

binary files). 

seekg() 

seekp() 

tellg() 

tellp() 

In case of binary files random access is 

performed using these functions. They either 

give or set the position of get and put pointers 

on the particular location 

In case of binary files random access is performed using these functions. They either give or set the position of get and 

put pointers on the particular location 

Stream Classes: 

In C++ there are number of stream classes for defining various streams related with files and for doing input-output 

operations. All these classes are defined in the file iostream.h. Figure given below shows the hierarchy of these classes. 

 
 ios class is topmost class in the stream classes hierarchy. It is the base class for istream, ostream, and streambuf 

class. 

 istream and ostream serves the base classes for iostream class. The class istream is used for input and ostream 

for the output. 

 Class ios is indirectly inherited to iostream class using istream and ostream. To avoid the duplicity of data and 

member functions of ios class, it is declared as virtual base class when inheriting in istream and ostream as 

class istream: virtual public ios 

{ 

}; 
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class ostream: virtual public ios 

{ 

}; 

 The _withassign classes are provided with extra functionality for the assignment operations that’s why 

_withassign classes. 

Facilities provided by these stream classes. 

1.The ios class: The ios class is responsible for providing all input and output facilities to all other stream classes. 

2.The istream class: This class is responsible for handling input stream. It provides number of function for handling 

chars, strings and objects such as get, getline, read, ignore, putback etc.. 

Example: 

#include <iostream>  

using namespace std;    

int main()  

{  

    char x;    

    // used to scan a single char  

    cin.get(x);    

    cout << x;  

}  

Input: 

g 

Output: 

g 

3.The ostream class: This class is responsible for handling output stream. It provides number of function for handling 

chars, strings and objects such as write, put etc.. 

Example: 

#include <iostream>  

using namespace std;    

int main()  

{  

    char x;    

    // used to scan a single char  

    cin.get(x);    

    // used to put a single char onto the screen.  

    cout.put(x);  

}  

Input: 

g 

Output: 

g 

4.The iostream: This class is responsible for handling both input and output stream as both istream class and istream 

class is inherited into it. It provides function of both istream class and istream class for handling chars, strings and 

objects such as get, getline, read, ignore, putback, put, write etc.. 

Example: 

#include <iostream>  

using namespace std;    

int main()  

{    

    // this function display  

    // ncount character from array  

    cout.write("geeksforgeeks", 5);  

}  

Output: 

geeks 

5.istream_withassign class: This class is variant of istream that allows object assigment. The predefined object cin is an 

object of this class and thus may be reassigned at run time to a different istream object. 
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Example:To show that cin is object of istream class. 

#include <iostream>  

using namespace std;    

class demo {  

public:  

    int dx, dy;    

    // operator overloading using friend function  

    friend void operator>>(demo& d, istream& mycin)  

    {  

        // cin assigned to another object mycin  

        mycin >> d.dx >> d.dy;  

    }  

};    

int main()  

{  

    demo d;  

    cout << "Enter two numbers dx and dy\n";    

    // calls operator >> function and  

    // pass d and cin as reference  

    d >> cin; // can also be written as operator >> (d, cin) ;    

    cout << "dx = " << d.dx << "\tdy = " << d.dy;  

}  

Input: 

4 5 

Output: 

Enter two numbers dx and dy 

4 5 

dx = 4  dy = 5 

6.ostream_withassign class: This class is variant of ostream that allows object assigment. The predefined objects cout, 

cerr, clog are objects of this class and thus may be reassigned at run time to a different ostream object. 

Example:To show that cout is object of ostream class. 

#include <iostream>  

using namespace std;    

class demo {  

public:  

    int dx, dy;    

    demo()  

    {  

        dx = 4;  

        dy = 5;  

    }    

    // operator overloading using friend function  

    friend void operator<<(demo& d, ostream& mycout)  

    {  

        // cout assigned to another object mycout  

        mycout << "Value of dx and dy are \n";  

        mycout << d.dx << " " << d.dy;  

    }  

};    

int main()  

{  

    demo d; // default constructor is called    

    // calls operator << function and  

    // pass d and cout as reference  

    d << cout; // can also be written as operator << (d, cin) ;  

}  
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Output: 

Value of dx and dy are 

4 5 

 

File IO using Stream classes: 

Similar to above answers 

File pointers: 

FILE objects are usually created by a call to either fopen or tmpfile, which both return a pointer to one of these objects. 

The content of a FILE object is not meant to be accessed from outside the functions of the <cstdio> and <cwchar> 

headers; In fact, portable programs shall only use them in the form of pointers to identify streams, since for some 

implementations, even the value of the pointer itself could be significant to identify the stream (i.e., the pointer to a copy 

of a FILE object could be interpreted differently than a pointer to the original). 

Its memory allocation is automatically managed: it is allocated by either fopen or tmpfile, and it is the responsibility of 

the library to free the resources once either the stream has been closed using fclose or the program terminates normally. 

On inclusion of the <cstdio> header file, three objects of this type are automatically created, and pointers to them are 

declared: stdin, stdout and stderr, associated with the standard input stream, standard output stream and standard error 

stream, respectively. 

/* FEOF example */ 

#include <stdio.h> 

int main() 

{ 

   FILE * pFile; 

   char buffer [100]; 

   pFile = fopen ("myfile.txt" , "r"); 

   if (pFile == NULL) perror ("Error opening file"); 

   else 

   { 

     while ( ! feof (pFile) ) 

     { 

       if ( fgets (buffer , 100 , pFile) == NULL ) break; 

       fputs (buffer , stdout); 

     } 

     fclose (pFile); 

   } 

   return 0; 

} 

This example reads the content of a text file called myfile.txt and sends it to the standard output stream. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Error Streams: 

std::cerr is an object of class ostream that represents the standard error stream oriented to narrow characters (of type 

char). It corresponds to the C stream stderr. The standard error stream is a destination of characters determined by the 

environment. This destination may be shared by more than one standard object (such as cout or clog). 
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As an object of class ostream, characters can be written to it either as formatted data using the insertion operator 

(operator<<) or as unformatted data, using member functions such as write. The object is declared in the header 

<iostream> with external linkage and static duration: it lasts the entire duration of the program. 

You can use this object to write to the screen. For example, if you want to write "Hello" to the screen, you'd write: 

#include<iostream> 

int main() { 

   std::cerr << "Hello"; 

   return 0; 

} 

Then save this program to hello.cpp file. Finally navigate to the saved location of this file in the terminal/cmd and 

compile it using: 

$ g++ hello.cpp 

Run it using: 

$ ./a.out 

This will give the output: 

Hello 

Random File Access: 

So far, all of the file access we’ve done has been sequential -- that is, we’ve read or written the file contents in order. 

However, it is also possible to do random file access -- that is, skip around to various points in the file to read its contents. 

This can be useful when your file is full of records, and you wish to retrieve a specific record. Rather than reading all 

of the records until you get to the one you want, you can skip directly to the record you wish to retrieve. 

Random file access is done by manipulating the file pointer using either seekg() function (for input) and seekp() function 

(for output). In case you are wondering, the g stands for “get” and the p for “put”. For some types of streams, seekg() 

(changing the read position) and seekp() (changing the write position) operate independently -- however, with file 

streams, the read and write position are always identical, so seekg and seekp can be used interchangeably. 

The seekg() and seekp() functions take two parameters. The first parameter is an offset that determines how many bytes 

to move the file pointer. The second parameter is an Ios flag that specifies what the offset parameter should be offset 

from. 

Ios seek flag Meaning 

beg  The offset is relative to the beginning of the file (default) 

cur  The offset is relative to the current location of the file pointer 

end  The offset is relative to the end of the file 

A positive offset means move the file pointer towards the end of the file, whereas a negative offset means move the file 

pointer towards the beginning of the file. 

 

 

 

 

 

 

Manipulators: 

Manipulators in C++ with Examples 

Manipulators are helping functions that can modify the input/output stream. It does not mean that we change the value 

of a variable, it only modifies the I/O stream using insertion (<<) and extraction (>>) operators. 

For example, if we want to print the hexadecimal value of 100 then we can print it as: 

cout<<setbase(16)<<100 

Types of Manipulators 

There are various types of manipulators: 

Manipulators without arguments: The most important manipulators defined by the IOStream library are provided 

below. 

endl: It is defined in ostream. It is used to enter a new line and after entering a new line it flushes (i.e. it forces all the 

output written on the screen or in the file) the output stream. 

ws: It is defined in istream and is used to ignore the whitespaces in the string sequence. 

ends: It is also defined in ostream and it inserts a null character into the output stream. It typically works with 

std::ostrstream, when the associated output buffer needs to be null-terminated to be processed as a C string. 
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flush: It is also defined in ostream and it flushes the output stream i.e. it forces all the output written on the screen or in 

the file. Without flush, the output would be the same but may not appear in real-time. 

Examples: 

#include <iostream>  

#include <istream>  

#include <sstream>  

#include <string>  

using namespace std;    

int main()  

{  

    istringstream str("           Programmer");  

    string line;  

    // Ignore all the whitespace in string  

    // str before the first word.  

    getline(str >> std::ws, line);    

    // you can also write str>>ws  

    // After printing the output it will automatically  

    // write a new line in the output stream.  

    cout << line << endl;    

    // without flush, output will be the same.  

    cout << "only a test" << flush;    

    // Use of ends Manipulator  

    cout << "\na";    

    // NULL character will be added in the Output  

    cout << "b" << ends;  

    cout << "c" << endl;    

    return 0;  

}  

Output: 

Programmer 

only a test 

abc 

Manipulators with Arguments: Some of the manipulators are used with the argument like setw (20), setfill (‘*’) and 

many more. These all are defined in the header file. If we want to use these manipulators then we must include this 

header file in our program. 

For Example, you can use following manipulators to set minimum width and fill the empty space with any character 

you want: std::cout << std::setw (6) << std::setfill (’*’); 

Some important manipulators in <iomanip> are: 

setw (val): It is used to sets the field width in output operations. 

setfill (c): It is used to fill the character ‘c’ on output stream. 

setprecision (val): It sets val as the new value for the precision of floating-point values. 

setbase(val): It is used to set the numeric base value for numeric values. 

setiosflags(flag): It is used to sets the format flags specified by parameter mask. 

resetiosflags(m): It is used to resets the format flags specified by parameter mask. 

Some important manipulators in <ios> are: 

showpos: It forces to show a positive sign on positive numbers. 

noshowpos: It forces not to write a positive sign on positive numbers. 

showbase: It indicates numeric base of numeric values. 

uppercase: It forces uppercase letters for numeric values. 

nouppercase: It forces lowercase letters for numeric values. 

fixed: It uses decimal notation for ?oating-point values. 

scientific: It use scientific floating-point notation. 

hex: Read and write hexadecimal values for integers and it works same as the setbase(16). 

dec: Read and write decimal values for integers i.e. setbase(10). 

oct: Read and write octal values for integers i.e. setbase(10). 

left: It adjust output to the left. 
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right: It adjust output to the right. 

Example: 

#include <iomanip>  

#include <iostream>  

using namespace std;    

int main()  

{  

    double A = 100;  

    double B = 2001.5251;  

    double C = 201455.2646;    

    // We can use setbase(16) here instead of hex    

    // formatting  

    cout << hex << left << showbase << nouppercase;    

    // actual printed part  

    cout << (long long)A << endl;    

    // We can use dec here instead of setbase(10)    

    // formatting  

    cout << setbase(10) << right << setw(15)  

         << setfill('_') << showpos  

         << fixed << setprecision(2);    

    // actual printed part  

    cout << B << endl;    

    // formatting  

    cout << scientific << uppercase  

         << noshowpos << setprecision(9);    

    // actual printed part  

    cout << C << endl;  

}  

Output: 

0x64 

_______+2001.53 

2.014552646E+05 
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Overloading Insertion and extraction operators: 

n C++, stream insertion operator “<<” is used for output and extraction operator “>>” is used for input. 

We must know following things before we start overloading these operators. 

1) cout is an object of ostream class and cin is an object istream class 

2) These operators must be overloaded as a global function. And if we want to allow them to access private data members 

of class, we must make them friend. 

#include <iostream>  

using namespace std;  

class Complex  

{  

private:  

 int real, imag;  

public:  

 Complex(int r = 0, int i =0)  

 { real = r; imag = i; }  

 friend ostream & operator << (ostream &out, const Complex &c);  

 friend istream & operator >> (istream &in, Complex &c);  

};  

ostream & operator << (ostream &out, const Complex &c)  

{  

 out << c.real;  

 out << "+i" << c.imag << endl;  

 return out;  

}  

istream & operator >> (istream &in, Complex &c)  

{  

 cout << "Enter Real Part ";  

 in >> c.real;  

 cout << "Enter Imagenory Part ";  

 in >> c.imag;  

 return in;  

}  

int main()  

{  

Complex c1;  

cin >> c1;  

cout << "The complex object is ";  

cout << c1;  
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return 0;  

} 

Output: 

Enter Real Part 10 

Enter Imagenory Part 20 

The complex object is 10+i20 

 

 

 

 

 

Error handling: 

 

Exceptions: 

One of the advantages of C++ over C is Exception Handling. Exceptions are run-time anomalies or abnormal conditions 

that a program encounters during its execution. There are two types of exceptions: a)Synchronous, 

b)Asynchronous(Ex:which are beyond the program’s control, Disc failure etc). C++ provides following specialized 

keywords for this purpose. 

try: represents a block of code that can throw an exception. 

catch: represents a block of code that is executed when a particular exception is thrown. 

throw: Used to throw an exception. Also used to list the exceptions that a function throws, but doesn’t handle itself. 

Assuming a block will raise an exception, a method catches an exception using a combination of the try and catch 

keywords. A try/catch block is placed around the code that might generate an exception. Code within a try/catch block 

is referred to as protected code, and the syntax for using try/catch as follows − 

try { 

   // protected code 

} catch( ExceptionName e1 ) { 

   // catch block 

} catch( ExceptionName e2 ) { 

   // catch block 

} catch( ExceptionName eN ) { 

   // catch block 

} 

You can list down multiple catch statements to catch different type of exceptions in case your try block raises more than 

one exception in different situations. 

Throwing Exceptions 

Exceptions can be thrown anywhere within a code block using throw statement. The operand of the throw statement 

determines a type for the exception and can be any expression and the type of the result of the expression determines 

the type of exception thrown. 

Following is an example of throwing an exception when dividing by zero condition occurs − 

double division(int a, int b) { 

   if( b == 0 ) { 

      throw "Division by zero condition!"; 

   } 

   return (a/b); 

} 

Catching Exceptions 

The catch block following the try block catches any exception. You can specify what type of exception you want to 

catch and this is determined by the exception declaration that appears in parentheses following the keyword catch. 

try { 

   // protected code 

} catch( ExceptionName e ) { 

  // code to handle ExceptionName exception 

} 
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Above code will catch an exception of ExceptionName type. If you want to specify that a catch block should handle any 

type of exception that is thrown in a try block, you must put an ellipsis, ..., between the parentheses enclosing the 

exception declaration as follows − 

try { 

   // protected code 

} catch(...) { 

  // code to handle any exception 

} 

The following is an example, which throws a division by zero exception and we catch it in catch block. 

#include <iostream> 

using namespace std; 

double division(int a, int b) { 

   if( b == 0 ) { 

      throw "Division by zero condition!"; 

   } 

   return (a/b); 

} 

int main () { 

   int x = 50; 

   int y = 0; 

   double z = 0;  

   try { 

      z = division(x, y); 

      cout << z << endl; 

   } catch (const char* msg) { 

     cerr << msg << endl; 

   } 

   return 0; 

} 

Because we are raising an exception of type const char*, so while catching this exception, we have to use const char* 

in catch block. If we compile and run above code, this would produce the following result − 

Division by zero condition! 

 

Throwing and catching exceptions: 

Above answer covers it.. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Custom Exceptions: 

We can use Exception handling with class too. Even we can throw an exception of user defined class types. For throwing 

an exception of say demo class type within try block we may write 

throw demo(); 

https://www.facebook.com/educlashco
https://www.instagram.com/educlashco


FB: https://www.facebook.com/educlashco | IG: https://www.instagram.com/educlashco 

FB/IG/TW: @educlashco                               [Siddhesh Dhamanaskar]                                                                             83 

Example 1: Program to implement exception handling with single class 

#include <iostream>  

using namespace std;    

class demo {  

};    

int main()  

{  

    try {  

        throw demo();  

    }    

    catch (demo d) {  

        cout << "Caught exception of demo class \n";  

    }  

}  

Output: 

Caught exception of demo class 

Explanation: In the program we have declared an empty class.In the try block we are throwing an object of demo class 

type. The try block catches the object and displays. 

Example 2: Program to implement exception handling with two class 

#include <iostream>  

using namespace std;    

class demo1 {  

};    

class demo2 {  

};    

int main()  

{  

    for (int i = 1; i <= 2; i++) {  

        try {  

            if (i == 1)  

                throw demo1();    

            else if (i == 2)  

                throw demo2();  

        }    

        catch (demo1 d1) {  

            cout << "Caught exception of demo1 class \n";  

        }    

        catch (demo2 d2) {  

            cout << "Caught exception of demo2 class \n";  

        }  

    }  

}  

Output: 

Caught exception of demo1 class 

Caught exception of demo2 class 

Exception handling with inheritance: 

Exception handling can also be implemented with the help of inheritance. In case of inheritance object thrown by derived 

class is caught by the first catch block. 

Example: 

#include <iostream>  

using namespace std;    

class demo1 {  

};    

class demo2 : public demo1 {  

};    

int main()  
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{  

    for (int i = 1; i <= 2; i++) {  

        try {  

            if (i == 1)  

                throw demo1();    

            else if (i == 2)  

                throw demo2();  

        }    

        catch (demo1 d1) {  

            cout << "Caught exception of demo1 class \n";  

        }  

        catch (demo2 d2) {  

            cout << "Caught exception of demo2 class \n";  

        }  

    }  

}  

Output: 

Caught exception of demo1 class 

Caught exception of demo1 class 

Explanation: The program is similar to previos one but here we have made demo2 as derived class for demo1.Note the 

catch block for demo1 is written first.As demo1 is base class for demo2 an object thrown of demo2 class will be handled 

by first catch block.That is why output as shown. 

Exception handling with constructor: 

Exception handling can also be implemented by using constructor. Though we cannot return any value from the 

constructor but with the help of try and catch block we can. 

Example: 

#include <iostream>  

using namespace std;   

class demo {  

    int num;    

public:  

    demo(int x)  

    {  

        try {    

            if (x == 0)  

                // catch block would be called  

                throw "Zero not allowed ";  

              num = x;  

            show();  

        }    

        catch (const char* exp) {  

            cout << "Exception caught \n ";  

            cout << exp << endl;  

        }  

    }    

    void show()  

    {  

        cout << "Num = " << num << endl;  

    }  

};    

int main()  

{    

    // constructor will be called  

    demo(0);  

    cout << "Again creating object \n";  

    demo(1);  
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}  

Output: 

Exception caught 

 Zero not allowed 

Again creating object 

Num = 1 

Explanation: when x = 0 exception is thrown and catch block is called. And when x = 1 no exception is created . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Built in exceptions: 

Same as Exception Handling 

 

 

 

UNIT 6: Advanced C++ 
Casting- Static casts, Const Casts, Dynamic Casts, and Reinterpret Casts. 

A cast is a special operator that forces one data type to be converted into another. As an operator, a cast is unary and has 

the same precedence as any other unary operator. 

The most general cast supported by most of the C++ compilers is as follows − 

(type) expression  

Where type is the desired data type. There are other casting operators supported by C++, they are listed below − 

 const_cast<type> (expr) − The const_cast operator is used to explicitly override const and/or volatile in a cast. 

The target type must be the same as the source type except for the alteration of its const or volatile attributes. 

This type of casting manipulates the const attribute of the passed object, either to be set or removed. 

 dynamic_cast<type> (expr) − The dynamic_cast performs a runtime cast that verifies the validity of the cast. If 

the cast cannot be made, the cast fails and the expression evaluates to null. A dynamic_cast performs casts on 

polymorphic types and can cast a A* pointer into a B* pointer only if the object being pointed to actually is a B 

object. 

 reinterpret_cast<type> (expr) − The reinterpret_cast operator changes a pointer to any other type of pointer. It 

also allows casting from pointer to an integer type and vice versa. 

 static_cast<type> (expr) − The static_cast operator performs a nonpolymorphic cast. For example, it can be 

used to cast a base class pointer into a derived class pointer. 

All of the above-mentioned casting operators will be used while working with classes and objects. 

Static Cast: This is the simplest type of cast which can be used. It is a compile time cast.It does things like implicit 

conversions between types (such as int to float, or pointer to void*), and it can also call explicit conversion functions 

(or implicit ones). 

For e.g.  

using namespace std;  

int main()  

{  

https://www.facebook.com/educlashco
https://www.instagram.com/educlashco


FB: https://www.facebook.com/educlashco | IG: https://www.instagram.com/educlashco 

FB/IG/TW: @educlashco                               [Siddhesh Dhamanaskar]                                                                             86 

    float f = 3.5;  

    int a = f; // this is how you do in C  

    int b = static_cast<int>(f);  

    cout << b;  

}  

Output: 

3 

Dynamic Cast: In C++, RTTI (Run-time type information) is a mechanism that exposes information about an object’s 

data type at runtime and is available only for the classes which have at least one virtual function. It allows the type of 

an object to be determined during program execution 

#include<iostream>  

using namespace std;  

class B { virtual void fun() {} };  

class D: public B { };    

int main()  

{  

    B *b = new D;  

    D *d = dynamic_cast<D*>(b);  

    if(d != NULL)  

        cout << "works";  

    else 

        cout << "cannot cast B* to D*";  

    getchar();  

    return 0;  

}  

Output: 

Works 

Constant Cast: const_cast is used to cast away the constness of variables. Following are some interesting facts about 

const_cast. 

const_cast can be used to change non-const class members inside a const member function. Consider the following code 

snippet. Inside const member function fun(), ‘this’ is treated by the compiler as ‘const student* const this’, i.e. ‘this’ is 

a constant pointer to a constant object, thus compiler doesn’t allow to change the data members through ‘this’ pointer. 

const_cast changes the type of ‘this’ pointer to ‘student* const this’. 

#include <iostream>  

using namespace std;    

class student  

{  

private:  

    int roll;  

public:  

    // constructor  

    student(int r):roll(r) {}    

    // A const function that changes roll with the help of const_cast  

    void fun() const 

    {  

        ( const_cast <student*> (this) )->roll = 5;  

    }    

    int getRoll()  { return roll; }  

};    

int main(void)  

{  

    student s(3);  

    cout << "Old roll number: " << s.getRoll() << endl;    

    s.fun();    

    cout << "New roll number: " << s.getRoll() << endl;    

    return 0;  
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}  

Output: 

Old roll number: 3 

New roll number: 5 

Reinterpret Cast: 

reinterpret_cast is a type of casting operator used in C++. 

 It is used to convert one pointer of another pointer of any type, no matter either the class is related to each other 

or not. 

 It does not check if the pointer type and data pointed by the pointer is same or not. 

Syntax : 

data_type *var_name =  

       reinterpret_cast <data_type *>(pointer_variable); 

Return Type 

It doesn’t have any return type. It simply converts the pointer type. 

Parameters 

It takes only one parameter i.e., the source pointer variable (p in above example). 

// CPP program to demonstrate working of   

// reinterpret_cast  

#include <iostream>  

using namespace std;  

int main()  

{  

    int* p = new int(65);  

    char* ch = reinterpret_cast<char*>(p);  

    cout << *p << endl;  

    cout << *ch << endl;  

    cout << p << endl;  

    cout << ch << endl;  

    return 0;  

}  

Output: 

65 

A 

0x1609c20 

A 

Creating Libraries and header files: 

 

Namespaces: 

In each scope, a name can only represent one entity. So, there cannot be two variables with the same name in the same 

scope. Using namespaces, we can create two variables or member functions having the same name. 

#include <iostream>  

using namespace std;    

// Variable created inside namespace  

namespace first  

{  

    int val = 500;  

}    

// Global variable  

int val = 100;    

int main()  

{  

    // Local variable  

    int val = 200;    

    // These variables can be accessed from  

    // outside the namespace using the scope  

    // operator ::  
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    cout << first::val << '\n';     

    return 0;  

}  

Output: 

500 

Definition and Creation: 

Namespaces allow us to group named entities that otherwise would have global scope into narrower scopes, giving them 

namespace scope. This allows organizing the elements of programs into different logical scopes referred to by names. 

 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. 

A namespace definition begins with the keyword namespace followed by the namespace name as follows: 

namespace namespace_name  

{ 

   int x, y; // code declarations where  

             // x and y are declared in  

             // namespace_name's scope 

} 

 Namespace declarations appear only at global scope. 

 Namespace declarations can be nested within another namespace. 

 Namespace declarations don’t have access specifiers. (Public or private) 

 No need to give semicolon after the closing brace of definition of namespace. 

 We can split the definition of namespace over several units. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Generic Programming: 

Generics is the idea to allow type (Integer, String, … etc and user-defined types) to be a parameter to methods, classes 

and interfaces. For example, classes like an array, map, etc, which can be used using generics very efficiently. We can 

use them for any type. 
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The method of Generic Programming is implemented to increase the efficiency of the code. Generic Programming 

enables the programmer to write a general algorithm which will work with all data types. It eliminates the need to create 

different algorithms if the data type is an integer, string or a character. 

The advantages of Generic Programming are 

 Code Reusability 

 Avoid Function Overloading 

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

Generics can be implemented in C++ using Templates. Template is a simple and yet very powerful tool in C++. The 

simple idea is to pass data type as a parameter so that we don’t need to write the same code for different data types. For 

example, a software company may need sort() for different data types. Rather than writing and maintaining the multiple 

codes, we can write one sort() and pass data type as a parameter. 

Generic Functions using Template: 

We write a generic function that can be used for different data types. Examples of function templates are sort(), max(), 

min(), printArray() 

#include <iostream>  

using namespace std;    

// One function works for all data types.  

// This would work even for user defined types  

// if operator '>' is overloaded  

template <typename T>    

T myMax(T x, T y)  

{  

    return (x > y) ? x : y;  

}    

int main()  

{    

    // Call myMax for int  

    cout << myMax<int>(3, 7) << endl;    

    // call myMax for double  

    cout << myMax<double>(3.0, 7.0) << endl;    

    // call myMax for char  

    cout << myMax<char>('g', 'e') << endl;    

    return 0;  

}  

Output: 

7 

7 

g 

Generic Class using Template: 

Like function templates, class templates are useful when a class defines something that is independent of data type. Can 

be useful for classes like LinkedList, binary tree, Stack, Queue, Array, etc. 

Following is a simple example of template Array class. 

#include <iostream>  

using namespace std;    

template <typename T>  

class Array {  

private:  

    T* ptr;  

    int size;  

  public:  

    Array(T arr[], int s);  

    void print();  

};    

template <typename T>  

Array<T>::Array(T arr[], int s)  

{  
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    ptr = new T[s];  

    size = s;  

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

        ptr[i] = arr[i];  

}    

template <typename T>  

void Array<T>::print()  

{  

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

        cout << " " << *(ptr + i);  

    cout << endl;  

}    

int main()  

{  

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

    Array<int> a(arr, 5);  

    a.print();  

    return 0;  

}  

Output: 

1 2 3 4 5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Templates: 

A template is a simple and yet very powerful tool in C++. The simple idea is to pass data type as a parameter so that we 

don’t need to write the same code for different data types. For example, a software company may need sort() for different 

data types. Rather than writing and maintaining the multiple codes, we can write one sort() and pass data type as a 

parameter. 

C++ adds two new keywords to support templates: ‘template’ and ‘typename’. The second keyword can always be 

replaced by keyword ‘class’. 

How templates work? 

Templates are expanded at compiler time. This is like macros. The difference is, compiler does type checking before 

template expansion. The idea is simple, source code contains only function/class, but compiled code may contain 

multiple copies of same function/class.  
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Function Templates We write a generic function that can be used for different data types. Examples of function 

templates are sort(), max(), min(), printArray(). 

#include <iostream>  

using namespace std;    

// One function works for all data types.  This would work  

// even for user defined types if operator '>' is overloaded  

template <typename T>  

T myMax(T x, T y)  

{  

   return (x > y)? x: y;  

}    

int main()  

{  

  cout << myMax<int>(3, 7) << endl;  // Call myMax for int  

  cout << myMax<double>(3.0, 7.0) << endl; // call myMax for double  

  cout << myMax<char>('g', 'e') << endl;   // call myMax for char    

  return 0;  

} 

Output: 

7 

7 

g 

Class Templates Like function templates, class templates are useful when a class defines something that is independent 

of the data type. Can be useful for classes like LinkedList, BinaryTree, Stack, Queue, Array, etc. 

 

#include<iostream>  

using namespace std;  

template<class T, class U>  

class A {  

 T x;  

 U y;  

public:  

 A() { cout<<"Constructor Called"<<endl; }  

};  

int main() {  

A<char, char> a;  

A<int, double> b;  

return 0;  

} 

Output: 

Constructor Called 

Constructor Called 

https://www.facebook.com/educlashco
https://www.instagram.com/educlashco


FB: https://www.facebook.com/educlashco | IG: https://www.instagram.com/educlashco 

FB/IG/TW: @educlashco                               [Siddhesh Dhamanaskar]                                                                             92 

 

Class Templates: 

 

Function Templates: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Template arguments: 

Yes, like normal parameters, we can specify default arguments to templates. The following example demonstrates the 

same. 

#include<iostream>  

using namespace std;    

template<class T, class U = char>  

class A  {  

public:  

    T x;  

    U y;  

    A() {   cout<<"Constructor Called"<<endl;   }  

};    

int main()  {  

   A<char> a;  // This will call A<char, char>     

   return 0;  

}  

Output: 

Constructor Called 
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STL: 

The Standard Template Library (STL) is a set of C++ template classes to provide common programming data structures 

and functions such as lists, stacks, arrays, etc. It is a library of container classes, algorithms, and iterators. It is a 

generalized library and so, its components are parameterized. A working knowledge of template classes is a prerequisite 

for working with STL. 

STL has four components 

 Algorithms 

 Containers 

 Functions  

 Iterators 

Algorithms 

The header algorithm defines a collection of functions especially designed to be used on ranges of elements.They act 

on containers and provide means for various operations for the contents of the containers. 

 Algorithm 

o Sorting 

o Searching 

o Important STL Algorithms 

o Useful Array algorithms 

o Partition Operations 

 Numeric 

o valarray class 

Containers 

Containers or container classes store objects and data. There are in total seven standard “first-class” container classes 

and three container adaptor classes and only seven header files that provide access to these containers or container 

adaptors. 

Sequence Containers: implement data structures which can be accessed in a sequential manner. 

 vector 

 list 

 deque 

 arrays 

 forward_list( Introduced in C++11) 

Container Adaptors : provide a different interface for sequential containers. 

 queue 

 priority_queue 

 stack 

Associative Containers : implement sorted data structures that can be quickly searched (O(log n) complexity). 

 set 

 multiset 

 map 
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 multimap 

Unordered Associative Containers : implement unordered data structures that can be quickly searched 

 unordered_set (Introduced in C++11) 

 unordered_multiset (Introduced in C++11) 

 unordered_map (Introduced in C++11) 

 unordered_multimap (Introduced in C++11) 

 

 

Functions 

The STL includes classes that overload the function call operator. Instances of such classes are called function objects 

or functors. Functors allow the working of the associated function to be customized with the help of parameters to be 

passed. 

 Functors 

Iterators 

As the name suggests, iterators are used for working upon a sequence of values. They are the major feature that allow 

generality in STL. 

 Iterator 

Database Programming with MySQL: 

SQL (Structured Query Language) is a fourth-generation language (4GL) that is used to define, manipulate, and control 

an RDBMS (relational database management system). 

Before starting the main article, let us get familiar with the used tools. 

Compiler: Code::Blocks IDE with MinGW compiler 

Download Link: Binary Download 

Code::Blocks is a cross compiler (It can run on any platform like Windows, Linux and Mac) and it is free to download. 

This IDE is specially designed for C and C++ and easy to use. 

API: We are going to use SQLAPI++ Library 

Download Link: SQLAPI Download 

SQLAPI++ is a C++ library (basically a set of header files) for accessing multiple SQL databases (Oracle, SQL Server, 

DB2, Sybase, Informix, InterBase, SQLBase, MySQL, PostgreSQL, SQLite, SQL Anywhere and ODBC). It is easy to 

implement and simple. 

OCCI: Oracle C++ Call Interface 

Download Link: OCCI C++ Download  

OCCI is an interface defined by the database company ORACLE that defines a comfortable interfacefor the C++ 

programmer to access the Oracle database with classes using parameters that are reminiscent of SQL statements. The 

interface exists for ORACLE 9i, ORACLE 10 and comes with the Oracle. 

We must download and install the above three (if we don’t have them). Now we are almost ready to start. 

Some settings before starting: 

-> Open the code::blocks IDE and go to or click on settings -> compiler and debugger settings (You will now see global 

compiler settings) 

-> Now click on “Linker settings” in the linker settings click on ADD button and add the following 

For Windows OS : 

Code: 

C:\SQLAPI\lib\libsqlapiddll.a 

C:\Program Files\CodeBlocks\MinGW\lib\libuser32.a 

C:\Program Files\CodeBlocks\MinGW\lib\libversion.a 

C:\Program Files\CodeBlocks\MinGW\lib\liboleaut32.a 

C:\Program Files\CodeBlocks\MinGW\lib\libole32.a 

These will be found in your SQLAPI++ (If you have not extracted in C: drive then select the appropriate location and 

add the mentioned files to linker settings). 

The above code is used to add library files to connect C/C++ program with SQLAPI. 

Basically, there are 2 steps: 

Connecting to database (and error handling) 

Code: 

// C++ pgroram for connecting to database (and error handling)  

#include<stdio.h>  
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#include<SQLAPI.h>         // main SQLAPI++ header    

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

{  

    // create connection object to connect to database  

    SAConnection con;  

    try 

    {  

        // connect to database  

        // in this example, it is Oracle,  

        // but can also be Sybase, Informix, DB2  

        // SQLServer, InterBase, SQLBase and ODBC  

        con.Connect ("test",    // database name  

                     "tester",  // user name  

                     "tester",  // password  

                     SA_Oracle_Client); //Oracle Client  

        printf("We are connected!\n");    

        // Disconnect is optional  

        // autodisconnect will occur in destructor if needed  

        con.Disconnect();  

        printf("We are disconnected!\n");  

    }    

    catch(SAException & x)  

    {  

        // SAConnection::Rollback()  

        // can also throw an exception  

        // (if a network error for example),  

        // we will be ready  

        try 

        {  

            // on error rollback changes  

            con.Rollback ();  

        }  

        catch(SAException &)  

        {  

        }  

        // print error message  

        printf("%s\n", (const char*)x.ErrText());  

    }  

    return 0;  

}  

Output: 

We are Connected! 

We are Disconnected! 

Executing a simple SQL Command 

Now, we will look out to execute a simple SQL query.Firstly, creating a table for the database: 

create table tb1(id number, name varchar(20); 

Now, establish the connection to the database then, after your con.connect; method you should use 

cmd.setCommandText method to pass the query to the database, it is as shown below: 

con.Connect("test", "tester", "tester", SA_Oracle_Client); 

cmd.setCommandText("create table tb1(id number, name varchar(20));”); 

and now, to execute the query we have to use the following command: 

cmd.Execute(); 

Full Code: 

#include<stdio.h>  

#include <SQLAPI.h> // main SQLAPI++ header  

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

    SAConnection con; // connection object to connect to database  

    SACommandcmd;    // create command object  

    try 

    {  

        // connect to database (Oracle in our example)  

        con.Connect("test", "tester", "tester", SA_Oracle_Client);    

        // associate a command with connection  

        // connection can also be specified in SACommand constructor  

        cmd.setConnection(&con);    

        // create table  

        cmd.setCommandText("create table tbl(id number, name varchar(20));");  

        cmd.Execute();    

        // insert value  

        cmd.setCommandText("Insert into tbl(id, name) values (1,”Vinay”)");  

        cmd.setCommandText("Insert into tbl(id, name) values (2,”Kushal”)");  

        cmd.setCommandText("Insert into tbl(id, name) values (3,”Saransh”)");  

        cmd.Execute();    

        // commit changes on success  

        con.Commit();  

        printf("Table created, row inserted!\n");  

    }    

    catch(SAException &x)  

    {  

        // SAConnection::Rollback()  

        // can also throw an exception  

        // (if a network error for example),  

        // we will be ready  

        try 

        {  

            // on error rollback changes  

            con.Rollback();  

        }  

        catch(SAException &)  

        {  

        }  

        // print error message    

        printf("%s\n", (const char*)x.ErrText());  

    }  

    return 0;  

} 
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