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Chapter # 01 

Introduction to Programming 

For BS (Maths 2nd, Chemistry & Physics 4th) 

 What is Computer Programming? 

o It is the process of giving instructions (commands) to the computer to do a 

meaningful task. 

o It is an act of teaching the computer on how to do a task. 

o The art and science of creating instructions for a computer to follow. 

o Creating a sequence of instructions to enable the computer to do something.  

 

Why need Programming? 

•Computer is just a dumb machine made up of different electronic components. It is 

like a box which cannot do anything by itself. 

•It is the user who tells the computer “what it has to do?” 

•If we need our computer to perform some task, we first have to teach the computer 

in detail “how I twill accomplish that task?” 

•Once the computer is taught about a particular task, it will completely obey it but 

cannot do anything that it is not taught to.  

Like the humans, we can teach the computer through communicating with it using a 

particular language.  

•The language that computer understands is machine language, also called as 

binary language. Machine language is the language of 0s and 1s.  

•We give detailed instructions to the computer to solve a particular task. 

Programming is the term that refers to teaching, instructing or giving commands to 

the computer Programming is more about problem solving skills than writing the 

code itself.  

•Programming teaches you how to understand, analyze and solve the problems. It 

enhances your analytical reasoning abilities and helps you cope with daily real life 

problems as well. 

•Hence learning to program is important because it develops analytical and problem 

solving abilities.  
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Programmer 

•The person who gives the instructions (commands) to the computer is known as the 

programmer. 

•A person who designs and writes computer programs.  

Instruction 

•Instruction is any command given to the computer. 

•For example: 

1) Add two variables A and B 

2) Display result 

3) Read file 

•Each of these is the individual instruction to the computer.  

 

What is Program? 

•Program is a set (collection) of instruction to do a meaningful task. 

•A sequence of instructions that are interpreted and executed by a computer. It can 

be made of a single or hundreds of instructions. 

•For example: In order to teach the computer on how to calculate average of three 

numbers? We need to give multiple instructions to the computer to do the task.  

Instruction 1: Get first number from the user and store it in A variable 

Instruction 2: Get second number from the user and store it in B variable 

Instruction 3: Get third number from the user and store it in C variable 

Instruction 4: Add A, B, C and store the result in SUM variable 

Instruction 5: Divide SUM by 3 and store result in AVG variable 

Instruction 6: Display AVG variable 

•Instructions 1-6 are used to solve a single task. This collection of instruction is 

known as a program.  

 

Programming Language 

•A programming language is an artificial language designed to communicate 

instructions to a computer. 

•A programming language is a notation for writing programs. 

•A vocabulary and set of grammatical rules for instructing a computer to perform 

specific tasks.  
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Each language has a unique set of key words (special words that it understands) and 

a special syntax (format) for organizing program instructions. 

•There are many programming languages. For example: 

•GW Basic 

•C 

•C++ 

•JAVA 

•Pascal 

•COBOL 

 

Types of Programming Languages 

•There are three types of programming languages:  

1. Low level languages 

2. High level languages 

3. Middle level languages 

1. Low-Level Language 

A language which is closer to machine (computer) 

A low level language is one which is closer to the machine (computer). 

It is easier for machines to understand and difficult for humans to understand. 

It is faster in execution as compared to high and middle level languages.  

Two of the types of low level languages are:  

a. Machine language 

b. Assembly language  

 

a. Machine Language 

o It is one of the low level language. 

o It is the language of 0s and 1s. 

o Machine languages are the only languages directly understood by the 

computers.  

o While easily understood by computers, machine languages are almost 

impossible for humans to use because they consist entirely of numbers (0s and 

1s)  

o It is the native language of the machines (computers). 

o Here all the instructions are written as code of binary sequence. For example:  

o In order to do addition, the code is: 10010001 

o In order to decrement a number by one, the code is: 11011011 
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o In order to move data from one place to another, the code is: 10000111  

o There are hundreds of instructions and each instruction has a binary code. 

o Is it possible to remember all the codes of hundreds of instruction? 

o Obviously not! Hence machine language almost impossible to understand.  

Machine language program example: 

10010010 

11001010 

01001010 

11110101 

00000101 

00101000 

11101010 

101010100 

 

 

 

b. Assembly Language 

•Assembly language is same as machine language but uses English like words to 

represent individual operations. 

•For example: Instead of binary codes it uses: ADD, MOV, SUB, INC 

•Assembly language is also a low-level language. 

•It is easier than the machine language but still it is very difficult to control a larger 

program using assembly.  

As assembly language contains English like words, which will not be understood by 

the computer (because it only understands 0s and 1s) 

•A translator first converts the assembly language program into machine language 

program. 

•Translator used with assembly language is called Assembler.  

Assembly language program example: 

MVI A, 05h 

MVI B, 9Ah 

ADD B 

INC A 

STA 8200h 

HLT 

2. High-Level Language 

A language which is closer to human (programmer) 

A high level language is one which is closer to the human (programmer). 

•It is easier for humans to understand and difficult for machines to understand. 
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•It is slower in execution as compared to low level languages.  

Like assembly language, it also uses English like words for the operations. 

•For example: for, if, else, break, continue, while, include, using, import 

•It is easier than assembly language.  

Some of the high level programming languages are: 

•GW Basic 

•C++ 

•JAVA 

•Pascal 

•COBOL 

•Python 

•C# 

•Visual Basic 

High level language program example: 

void main() 

{ 

Int a= 5; 

Int b= 6; 

if(a> b) 

cout<<“First number is greater.”; 

else 

cout<<“Second number is greater.”; 

} 

 

3. Middle-Level Language 

A language which is somehow closer to machine as well as human 

A middle level language is one which is closer to machine (computer) as well as to 

human (programmer). 

•A language that has the features of both low level and high level languages. 

•More formally, a high level language that allows you to write low level programs 

in it is called as middle level language.  

Some of the middle level programming languages are: 

•C 

•IBM PL/S (Programming Language/Systems) 

•BCPL(Basic Combined Programming Language) 

•BLISS (Bill's Language for Implementing System Software)  
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Source Code and Object Code 

Source Code           

   

•The set of instructions written in any language other than machine language is 

called as source code. 

•It is not directly understood by the machine (computer). 

It is in the form of text. 

•It is human readable. 

•It is generated by human (programmer). 

•It is input to the language translator. 

 

Object Code 

•The set of instructions written in machine language is called as object code. It is 

also known as machine code. 

•It is the only code which is directly understood by the machine (computer).  

It is in the form of binary numbers. 

•It is machine (computer) readable. 

•It is generated by the language translator. 

•It is the output of the language translator.  

 

 

Language Translators 

•Language translator is a program that converts the source code in to the object code. 

Source code…………….> Translator………………...>object code 

    Language translator 

 

Why Language Translators? 

•Computer only understands object code (machine code). 

•It does not understand any source code. 

•There must be a program that converts source code in to the object code so that the 

computer can understand it. 

•The language translator is one which does this job. 

•The programmer writes the source code and then translator converts it in machine 

readable format (object code).  

Types of Language Translators 

•There are three types of language translator:  

1. Assembler 

2. Compiler 

3. Interpreter 
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1. Assembler 

•Assembler is the language translator that converts assembly language code in to the 

object code (machine code). 

Assembly source code ………… Assembler……………Object code 

 

2. Compiler 

•Compiler is the language translator that converts high level language code in to the 

object code (machine code). 

•It converts the whole code at a time. 

High-Level Source Code ……………compiler ………………… Object Code 
 
Program    Read whole Program            
Line 1 : Instruction 1 Line 1 : Instruction 1 
Line 2 : Instruction 2 Line 2 : Instruction 2 
Line 3 : Instruction 3 Line 3 : Instruction3 Convert whole program in to object code … Execute 

Line 4 : Instruction 4 Line 4 : Instruction 4 
Line 5 : Instruction 5 Line 5 : Instruction 5 

 

1    2    3           4 
 
 
 

3. Interpreter 

•Interpreter is the language translator that converts high level language code in to 

the object code (machine code). 

•It converts the code line by line. 

High-Level Source Code …………………..interpreter (convert) 

……………Object Code 

 

Program 
  1 
Line 1 : Instruction 1 Read Line 1  Convert in to object code Execute 2 

 
Line 2 : Instruction 2 Read Line 2  Convert in to object code Execute 3 

 
Line 3 : Instruction 3 Read Line 3  Convert in to object code Execute 4 

 
Line 4 : Instruction 4 Read Line 4  Convert in to object code Execute 5 

 
Line 5 : Instruction 5 Read Line 5  Convert in to object code Execute 6 
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Difference between Compiler and Interpreter 
 Compiler      Interpreter 

•It converts whole code at a time.  •It converts the code line by line. 
•It is faster.      •It is slower. 
•Requires more memory.   •Requires less memory. 
•Errors are displayed after entire program  
is checked.  •Errors are displayed for every 

instruction interpreted (if any). 
•Example: C, C++, JAVA.    •Example: GW BASIC, Ruby, Python  
 
 

What is Bug? 

•An error or defect occurred inside a computer program or hardware that causes it to 

produce an incorrect or unexpected result, or to behave in unintended ways is called 

as a bug.  

•Most of the bugs arise from mistakes and errors made by programmer in source 

code.  

The term bug was used by Grace Hopper in 1946. 

•Hopper used to work on Mark II computer, there some error occurred in the system. 

The cause of the error was a moth (bug) trapped in a relay creating short circuit. 

•That caused the term bug to be coined.  

What is Debugging? 

•It is the process of finding and fixing the bugs (errors) in the program. 

•It is the process of removing errors. 

•The programmer manually does this by examining the source code.  

 

 

 

(End of Chapter 1) 
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Chapter # 02 

   Introduction to Programming 
What is Problem Solving? 

•In everyday life people make decisions to solve many problems. 

•The problems may be unimportant as what to watch on TV or as important as 

choosing a new profession. 

•If a bad decision is made, time and resources are wasted. 

•So it is important that people know how to make decisions well.  
 

Six Steps towards Problem Solution 

•There are six steps to follow to ensure the best decision:  
 

i. Identify the problem 

ii. Understand the problem 

iii. Identify alternative solutions 

iv. Select the best solution 

v. List instruction to solve problem 

vi. Evaluate the solution 

 

Step 01: Identify the problem 

The first step towards solving a problem is to identify the problem.  

•If you don’t know what the problem is, you cannot solve it. 

•In a classroom situation, most problems have been identified for you and given to 

you in the form of written assignments or problems out of a book. However, when 

you are doing problem solving outside the classroom, you need to make sure you 

identify the problem before you start solving it.  
 

Step 02: Understand the problem 

•You must understand what is involved in the problem before you can continue 

toward the solution.  

•You cannot solve a problem if you do not know the subject.  

•For example, to solve a problem involving average of numbers, you must know 

how to calculate average; to solve a problem of trigonometry, you must know 

trigonometry.  

 

Step 03: Identify alternative solutions 

•A single problem can be solved in many different ways. 

•Identify and list all the possible solutions to the problem. 

•For example there are multiple ways to sort the numbers as: 
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•Insertion sort 

•Selection sort 

•Bubble sort  

 

Step 04: Select the best solution 

•Analyze and identify the pros and cons of every alternative solution. 

•Choose the solution that is optimal and best matches with your requirements. 

•For example out of all the sorting options you choose bubble sort as your best 

solution.  

 

Step 05: List instructions to solve problem 

•Write down general step by step procedure to solve the problem. 

•For example to solve problem of calculating average of three numbers: 

•Step 01: Ask numbers a, b, and c from the user 

•Step 02: Add a, b, c and store result in sum 

•Step 03: Divide sum by 3 and store result in avg 

•Step 04: Display avg  

 

Step 06: Evaluate the solution 

•Finally evaluate and test the solution, means to check its result to see if it is 

correct and satisfies the needs.  

•For example, when a person needs a pen to write a letter, buying him marker may 

be a correct solution, but it may not be very satisfactory. 

•If the result is either incorrect or unsatisfactory, then the problem solver must 

review the list of instructions to see that they are correct or start the process all 

over again. 

 

Data Types 

•Every problem involves some sort of data in it. 

•The data can be: 

•Numbers 

•Integers (e.g. 24, 5874, -547) 

•Floating (e.g. 45.214, 0.2547, -658.748) 

•Characters (e.g. ‘a’, ‘f’, ‘#’, ‘?’, ‘!’, ‘w’) 

•String (e.g. “mehran”, “computer”, “MUET CSE”) 

•Logical (e.g. True and False, Yes and No, 0and 1) 

•The type of data is known as data type of that data item.  
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Data types 

Data Item Example Value Data Type 

Age of a person 35 Integer 

Current year 2014 Integer 

Radius of circle 27.58 Floating 

Value of PI 3.14159 Floating 

A vowel e Character 

Person’s name Ali Asghar String 
 

Data Literals 

•A fixed value that any data type can take is called as literal. 

•A number literal is always written without quotes. (15, 68, 25.14, 578.14) 

•A character literal is always written in single quotes. (‘a’, ‘f’, ‘#’, ‘?’, ‘!’) 

•A string literal is always written in double quotes. (“mehran”, “computer”) 

•A logical literal is always written without quotes. (True, False, T, F, Yes, No, 1, 0)  

Data Literals 

Data Literal Type of Literal 

“Ali” String 

‘b’ Character 

25.2 Floating 

“87.5” String 

false Logical 

“mehran” String 

Variables 

•In programming, a variable is the memory (RAM) location that can store the data 

temporary. 

•Every program uses some sort of data and each data item is stored temporarily in 

the variables. 

•Every variable has: 

•Name 

•Data type 

•Value  

•The name of the variable is called as the identifier. 

•Consider two of the examples.  

radius      option 

25.5 B 
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•In first example, we have a variable whose name is radius, its data types is 

floating and its value is 25.5.  

•In second example, we have a variable whose name is option, its data type is 

character and its value is b.  

The data type of the variable defines that what type of the data will be stored in a 

variable. 

•Once the data type of variable is defined, it cannot hold any value of other data 

type. 

•The value of the variable is changeable but its data type is not.  

 

Constants 

•In programming, a constant is a variable whose value remains fixed throughout 

the program. 

•In certain programs some sort of data remains unchangeable throughout the 

program; hence we use constants to store that data so that it cannot be altered.  

Consider three of the examples.  

1      2     3 
Pi     E    speed of light 

 

  
•In first example, we have a constant whose name is PI, its data type is floating and 

its value is 3.141. 

•In second example, we have a constant whose name is E (Euler’s number), its data 

type is floating and its value is 2.718.  

In third example, we have a constant whose name is SPEED OF LIGHT, its data 

types is floating and its value is 3 x 108.  
 

Rules for naming Variables and Constants 

•The name of any variable for constant is called as identifier. 

•There are certain rules to follow when setting the identifier. 

•Rule 1: May contain letters (A-Z, a-z), digits (0-9) or an underscore sign. 

•Rule 2: It must start with letter or underscore sign. 

•Rule 3: Should not contain any space in between. 

•Rule 4: Should not be like any keyword of language like, int, cout, float. 

3.14 2.78 3E8 
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•Rule 5: It is case sensitive i.e. radiusis not same as Radiusor RADIUS.  

 

 

Rule 6: Must be unique i.e. no any two variables have same identifier. 

•Rule 7: Must be relevant i.e. var1is inappropriate identifier to store the area of 

circle, use areaof area_circle instead. 

•Rule 8: The identifier for constant is written with all capital letters. i.e. PI, 

SPEEDOFLIGHT, Eetc. 

 

Rules for naming Variables and Constants 
Identifier 

 

Valid/Invalid 
 

Remarks 
 

first_number 
 

Valid 
 

 

first number 
 

Invalid 
 

Must not contain space in 
between 

 

number_1 
 

Valid 
 

 

 
1st_number 

 

 
Invalid 

 

 
Must start with a letter or 
underscore sign 

 

int 
 

Invalid Must not be like keyword 

What is an Operators 

An operator is a symbol which performs some operation on operands. 

•Computer performs several operations on the data. The operations are represented 

by symbols known as operators. 

•Operands are the data on which the operation is performed. 

•Operand may be constant or stored in one of the variable.  

Example 1: a + b 

•+is the operator 

•a and b are the operands 

•Both a and b are variables 

•Example 1: 2 * length 

•*is the operator 

•2 and length are the operands 

•2 is constant and length is a variable  

Arithmetic operators 

Operator Symbol Example Result 

Addition + 15+45 60 

Subtraction - 50-25 25 

Multiplication * 15*3 45 

Division / 50/5 10 
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Remainder/modulus % 50%7 1 

Power ^ 2^3 8 
Relational Operators 

Operator Symbol Example Result 

Greater than > 5>6 False 

Less than < 6<8 True 

Greater than or equal 

to 

>= 10>=11 False 

Less than or equal to <= 8<=10 True 

Equal to == 15==19 False 

Not equal to != 14!=80 True 

 

Logical Operators 

Operator Symbol Example Result 

AND & True & true True 

OR | True | False True 

NOT ! ! True False 

 

Logical Operators (AND)  

A B A & B 

True True True 

True False False 

False True False 

False False False  

 

Logical Operators (OR) 

A B A | B 

True True True 

True False True 

False True True 

False False false 

 

Logical Operators (NOT) 

A ! A 

True False 

False True 

 
End of chapter 2 
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Chapter # 3 
    

Problem analysis tools 
•Problem analysis tools help you analyze the problem to have a clear picture of the problem. 

•They help you identify the problems and their causes at the beginning. 

•They help you better understand the problem by conducting its postmortem.  

The problem analysis tools that we will be using to solve problem are:  

1. IPO charts 

2. Algorithms 

3. Flow charts 

 
1. IPO Chart 

•IPO stands for Input Process Output. 

•It performs the analysis by identifying the input, process and output of a given problem.  

It can be represented by the following chart:  

Input Processing Output 

 

 

Processing items 

algorithms 

 

The input section specifies all the inputs to the problem. 

•The input may be given by the user from input devices like, keyboard, mouse, scanner etc. 

•The input may also come as the contents of a file. 

•The input may come from the network or Internet.  

The output section specifies all the outcomes of the problem. 

•The output may be in the form of the presenting the results on the monitor screen, printer or any 

other output device. 

•The output may also be stored in a file. 

•The output may be redirected to network or Internet.  

The processing section specifies two things: processing items and algorithm. 

•The processing items involve any formula or equation to be used while processing. 

•The algorithm is the step by step processing procedure to solve that task.  

 

What is an Algorithm? 

•Algorithm is the representation of a solution to a problem. 

•It is step by step procedure to solve a given problem. 

•An algorithm contains finite number of instructions in order to solve a problem.  

For example, calculating the average of three numbers. 
Step 01: Start 

Step 02: Input number1, number2 andnumber3from the user 

Step 03: Calculate average as: average = (number1 + number2 + number3)/3 

Step 04: Print average 

Step 05: End 
 

What is Flow Chart? 

•Flow chart is the pictorial representation of a process or an algorithm. 
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•It uses symbols (boxes of different shapes) to represent each step of an algorithm. 

•All the symbols are then connected with arrows to show the flow of the process.  

Some flow charts symbols and their purpose is given in the table listed below. 

Symbol Name Meaning 

 

 

Terminal 

Oval shape 

 

Indicates the beginning and end points of 

an algorithm. 
 

 

 

Process 

Rectangle shape 

 
Shows an instruction other than input, 

output or selection. 
 

 

 

Input/output 

Parallelogram shape 
Shows an input or output instruction. 
 
 

 

 

Decision 

Diamond shape  

Shows any point in the process where 

decision is to be made. 

 

 

 
On-Page Connector 

 

Continues and connects the flowchart on 

the same page. 

 

 

 

Off-Page Connector 
 

 

Continues and connects the flowchart on 

another page. 
 

 

 

 

 

Sub-Process 
 

Denotes movement to another process 

and hence a new flowchart 
 

 

 

 

 

Arrows 
 

 

Connects symbols and shows flow of the 

process or algorithm. 
 

 
Problem Examples 
IPO Charts, Algorithms and Flow Charts 

Problem 01: Area of rectangle 
Problem Statement: Write a program that accepts the width and the height of a rectangle from the 

user and prints the area of the rectangle. 

IPO Chart and Algorithm 
Input Processing Output 

 

Width of 

rectangle 

Height of 

rectangle 

Processing items 

area= width * height 

Algorithm: 

Step 1: Start 

Step 2: Input width and height from the user 

Step 3: Calculate area as : area=width*height 

Step 4: Print area 

Step 5: End 

 

 

Area of rectangle 
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Problem 01 –Flow Chart  

 
 

Problem 02: Average of three numbers 
 
Problem Statement: Write a program that accepts three numbers from the user and 
displays the average of the numbers. 
 

IPO Chart and Algorithm 

Input Processing Output 

 

First number 

Second number 

Third number 

 

Processing items 

Average=(number1+number2+number3)/3 

Algorithm: 

Step 1: Start 

Step 2: Input number1,number2 & number3 

Step 3: Calculate average as : 

average=(number1+number2+number3)/3 

Step 4: Print average 

Step 5: End 

 

 

Average of 

three numbers 
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Problem 02 –Flow Chart 

 

 

Problem 03: Temperature scale conversion 

Problem Statement: Write a program that receives the temperature in Celsius from 

the user and displays the temperature in Fahrenheit and Kelvin 
IPO Chart and Algorithm 

Input Processing Output 

 

 
Temperature in 
Celsius 
 

 

Processing items 

F = C * 1.8 + 32 
K = C + 273.15 

Algorithm: 

Step 1: Start 

Step 2: input Celsius c from the user 

Step 3: Calculate Fahrenheit temperature as :  

F = (C * 1.8 )+ 32 
Step 4: Calculate Kelvin temperature as :  

K = C + 273.15 

 

Temperature in 

Fahrenheit 

Temperature in 

kelvin 
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Step 5: Print f & k 

Step 6: End 

 

 
 

Problem 03 –Flow Chart 

 
 

 

 

 

Problem 04: Area and circumference of a circle 

Problem Statement: Write a program that receives the radius of the circle from the 

user and displays the area and circumference of the circle. 

Ipo charts and algorithms 
Input Processing Output 

 

Radius of a 

circle 

Processing items 

𝐴𝑟𝑒𝑎 = 𝜋 ∗ 𝑟𝑎𝑑𝑖𝑢𝑠^2 

Algorithm: 

Step 1: Start 

Step 2: Input radius from the user 

Step 3: set pi=3.1415 

Step 4: Calculate area as : area =pi * radius^2 

 

Area of circle 

Circumference 

of circle 
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Step 4: Calculate circumference as : 

circumference=2*pi*radius 

Step 5: Print area and circumference 

Step 6: End 

 
 

Problem 04 –Flow Chart 

 

 

End of chapter # 3 
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Chapter # 4  

Structure of C/C++ Program 

Anatomy (structure) of C++ basic program 

•Every C++ program has a structure and is composed of fundamental components 

of the language. 

•In order to understand the structure of a C++ program, consider the basic problem 

where we have to display the string “14 Computer Systems” on the monitor screen. 

•Following C++ program does the said task.  
 

#include<iostream> 

#include<conio.h> 

using namespace std; 

int main() 

{ 

cout<<"14 Computer Systems"; 

getch(); 

return0; 

} 

 
 

#include     < iostream.h> 
#include     < conio.h> 

 
Preprocessor Directives      Header Files 
 

 

using namespace std; 
 
Using Namespace Statement     Standard Namespace 
 
      

int main ( ) 
 
main Function        return type 
    Opening and closing parenthesis 
 
   

{ 
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Opening Brace 
 

cout<< “14 Computer Systems” ; 

 

 
cout Statement      Terminator 
    String literals  
 

    

getch(); 
 
Get Character Function 
     

return0; 
 
Return Statement 
     

} 
 

Closing Brace 
 

Outputting with cout 

•In C++, cout statement is used to print/display the text or numbers on the monitor 

screen. 

•Cout is the Standard Console Output, which is the monitor screen. 

•Cout is used in conjunction with the insertion operator ( <<). 

•Anything on the right side of <<will be displayed on monitor screen. 

•“14 Computer Systems “is the string literal/constant to be displayed. 

•; (semicolon) is called as terminator, it shows the end of any statement.  
 

getch()function 

•The getch function is used to get one character from the keyboard. 

•Whenever the computer encounters getch function, it will wait for the user to press 

any key from the keyboard. 

•Once the user presses any key on the keyboard that will be get by the getch function. 

•In this program it is used to hold the screen so that we can view the output of the 

program.  
 
 

The microprocessor is so fast that it can execute trillions of instructions in one 

second. 
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•This simple program will be executed with in Nano seconds. 

•The computer will start the program, open up DOS black screen, print 14 Computer 

Systems string on it and will end after closing the black screen. 

•This process will happen so quick (the screen will appear and quickly disappear 

within Nano seconds) that we even will not notice that the screen had actually 

appeared. 

•In order to view the output we used getch function to hold the screen.  

 

main()function 
•Every C++ program must contain at least one function i.e. main function. 

•Main function is the gateway of any C++ program because every program starts 

from the main function. 

•The main is the name of the function. 

•Every function name is followed by ( ) parenthesis. 

•The intis the return type of the function, which specifies that, at the end, the main 

function will return one value to the operating system whose data type will be 

integer. 

•The {and } specify the starting and ending of the function.  
 

Return Statement 

•The return statement is used to return the control to another portion in the program 

or to the operating system. 

•In this program, the return statement returns the value from the main function to the 

operating system. 

•It can only return one value. 

•It is mostly written as the last statement with in the function. 

•When a Zero is returned to the operating system, it assumes that the program has 

executed normally (Successfully). 

•When any Non-Zero value is returned to the operating system, it assumes that the 

program has executed abnormally (Unsuccessfully). 

•If you do not write the return statement in the main function, the compiler will 

automatically insert “return0”in to the main function.  
 

Header files 

iostream:  Input Output Stream 

conio : Console Input Output 

 

Header file which are part of C as well as C++ have the extension .h 

Header files which are only the part of C++ does not have extension .h 
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Header file is the file with extension.h 

•It contains the declarations and definitions of the functions that can be shared 

between various different source programs. 

•It is so called header file because it is always written at the top (head) of the 

program. 

•When the compiler reads the getch()function, it does not know about how this 

function works. 

•All the details (definition) of getch()function are stored in conio.h header file. 

•If you want to use getch()function in your program you must include conio.h header 

file.  
 

Preprocessor Directives 

 

Pre      Before 

 

Processor          Processing   

Directives         Directions / Instructions / Commands 
 

Instructions given before processing/compilation 

In C++, there is a special program called as Preprocessor. 

•It executes all the instructions/commands before processing the actual program in 

the main function. 

•All the instructions/commands/direction which are given to the preprocessor are 

known as Preprocessor Directives. 

•In this basic program, the first two commands at the top are known as preprocessor 

directives. 

•Preprocessor directives start with # (hash) sign. 

•#include is known as include directive, which includes the header files inside the 

program before processing the actual program in the main function.  
 

Namespaces 

•A namespace can be considered as the collection of names. 

•It organizes all the related names under the same namespace. 

•There are many namespaces available in C++, one of them is std (standard 

namespace). 

•The names like cout, cin, endlare all organized/included in std namespace. 

•It is used to prevent name conflicts. 

Rashid Khan

Rashid Khan
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•It is used for categorizing the names.  
 

The names like cout, cin, endl can be used in either of two ways. 

•Non-fully qualified name 

•Fully qualified name 

In non-fully qualified name, the names can be used simply as cout, cinand endl. 

•But we have to write the using namespace statement at the top after preprocessor 

directives.  
 

#include<iostream> 
#include<conio.h> 
using namespace std; 
int main() 
{ 
cout<<"14 Computer Systems"<<endl; 
cout<<“MUET"; 
getch(); 
return0; 
} 
 

In fully qualified name, every name will be prepended with namespace and :: 

(double colon sign) as std::cout, std::cin, std::endl. 

•Here we do not have to write the using namespace statement.  

 

#include<iostream> 

#include<conio.h> 

int main() 

{ 

std::cout<<"14 Computer Systems"<<std::endl; 

std::cout<<“MUET"; 

getch(); 

return0; 

} 
 

endl Manipulator 

 

•The endl is one of the manipulator which changes the format of cout statement. 

•It brings the text on new line. 

•It is used with in cout statement. 
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•The name endl is included in std namespace.  

 

Consider the following program on endl manipulator 

#include<iostream.h> 

#include<conio.h> 

 

void main() 

{ 

cout<<"Govt Degree College No.2"<<endl; 

cout<<"Mardan"<<endl; 

cout<<"Khyber Pakhtunkhwa"; 

getch(); 

 

} 

Out put 

Govt Degree College No.2 

Mardan 

Khyber Pakhtunkhwa 
 

Same program can also be written as 
#include<iostream.h> 

#include<conio.h> 

 

void main() 

{ 

cout<<"Govt Degree College No.2"<<endl<<"Mardan"<<endl<<"Khyber 

Pakhtunkhwa"; 

getch(); 

 

} 

 

Escape Sequence 

•Escape sequence refers to a combination of characters beginning with a back slash 

( \) followed by letters or digits. 

•Escape sequence is two or more characters that often begin with an escape character 

( \)that tells the computer or software program to perform a function or command. 

•Escape sequences represent non-printable and special characters in character literal 

or string literal. 
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Whenever we write character literal it is always enclose in single quotes ( ‘), string 

in double quotes ( “) and the escape sequence always start with escape character ( \). 

•So ( ‘), ( “) and ( \) have special meaning that is why when we want to print single 

quote, double quote or slash itself, we have to use escape sequence. 

•To print single quote use ( \‘), to print double quote use ( \”) and to print slash use 

( \\). 

The following table shows some escape sequences 

Escape sequence Description  

\, Single quote 

\” Double quote 

\? Question mark 

\\ Backslash 

\b Backspace 

\n New line/line feed 

\r Carriage return 

\t Horizontal Tab 

 
 

Program on Escape Sequence ( \n) 

#include<iostream.h> 

#include<conio.h> 

 

void main() 

{ 

cout<<"My name is\n Khan\n and I am not a terrorist"; 

getch(); 

 

} 

Output 

My name is  

Khan  

And I am not a terrorist 

 

Escape Sequence (\t) 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

cout<<"14 Computer Systems\tMUET\tJamshoro"; 
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getch(); 

}   output 

 14 Computer System MUET Jamshoro 

What are Comments in C/C++? 

•Comment is the text that is used to explain the code inside the program. 

•A comment is a line (or multiple lines) of text that are inserted into the source code 

to explain what the code is doing. 

•The programmer writes the comments in the program to make is easier to read for 

other persons (who want to read it). 

•The comments are always ignored (not executed) by the compiler. 

•The comments are non-executable statements in the program. 

•Compiler does not consider comments as part of the program. 

•Comments are also helpful during debugging the program. 

 

Types of Comments 

•There are two types of comments in C++ 

 

1. Single line comment 

2. Multi line comment 

 

1. Single-Line Comment 

•Single-Line comment, comments out entire line of the code. 

•It starts with double slash // . 

•Any text written after //is ignored by the compiler and is considered as the comment. 

For Example: 

getch(); //gets single character from the keyboard 

 

2. Multi-Line Comment 

•Multi-Line comment, comments out multiple lines of the code. 

•It starts with slash asterisk /* . 

•It ends with a steric slash*/. 

•Any text written in between /*and */ is ignored by the compiler and is considered 

as the comment. 

For Example: 

/*This program displays string on screen 

It is written by Sir Ali 

It is a basic C++ program */ 
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Comments Example 

/*This program displays string on screen 

It is written by Sir Ali 

It is a basic C++ program */ 

//These are header files 

#include<iostream.h> 

#include<conio.h> 

 

//Every C++ program starts with main function 

void main() 

{ 

cout<<"\"14 Computer Systems\" \n";  //Prints string on screen 

cout<<"\'MUET\'\t \\ Jamshoro";   //Prints string on screen 

getch();      //Gets single character from the keyboard 

 

} 

//Program ends here 

 

 

 

 

 

 

End of chapter 4 

 

 

 

 

 

file://///Jamshoro
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Chapter 5 

How C++ program works? 
 

•First you will write source code in any of the text editor or IDE (e.g. Code::Blocks, 

Dev C++) 

•After that all the preprocessor directives will be executed by the preprocessor (e.g. 

#include, #define) 

•Then the compiler will compile the source code and will generate object code that 

will be stored in the file with extension .obj or .o 

•The linker then links all the object files with the static libraries. It can also link 

multiple object files with each other as well and produce one executable file. 

Then the loader loads the executable file in to the memory and makes it ready to be 

executed. 

•Finally the CPU executes all the instruction of the program loaded in to the memory. 

•Once program is executed, you will input the data and program gives you the 

desired output. 

 

Data Types in C++ 

Data Type 

 

 

Memory Range Start Range End 

char 1 Byte -128 127 

unsigned 

char 
1 Byte 0 255 

short 2 Byte -32768 32767 

unsigned 

short 
2 Byte 0 65535 

int 4 Byte -2,147,483,648 2,147,483,647 

unsigned int 4 Byte 0 4,294,967,295 

long 8 Byte -9,223,372,036,854,775,807 9,223,372,036,854,775,807 

unsigned 

long 
8 Byte 0 18,446,744,073,709,551,615 

float 4 Byte 3.4×10−38 3.4×1038 

double 8 Byte 1.7×10−308 1.7×10308 

bool 1 Byte true and false 

 

 

Variables in C++ 

•Variables are used to store the data temporarily. 

•A variable is a named piece of memory location. 
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•A single variable can store single value at a time. 

•The value of the variable is changeable. 

In order to create a variable we need to specify three things: 

i. Name 

ii. Data Type 

iii. Value (optional) 

The name of the variable is called as the identifier. 

•The data type of the variable specifies the type of the value which will be stored in 

it. 

•The value is the actual content which will be stored in it. It is optional because some 

time we know the exact value which will be stored, sometimes we do not know. 

Creating Variables in C++ 

•There are two ways to create a variable: 

 
 

1. Variable Declaration in C++ 

•A variable is declared when we do not know the value to be stored in it. 

•To declare the variable, we need to specify two things: name and data type. 

data_typevariable_name; 

 

Variable Declaration in C++ 

 

float radius; 

          radius 

 
 

 

Variable Declaration in C++ 

char v1 ;  unsigned char v2 ;  short v3 ; unsigned short v4 ; 



32 
 

 

Safdar Shah Assistant Professor in Computer Science GPGC Mardan 
 

int v5 ;  unsigned int v6 ;  long v7 ; unsigned long v8 ; 

float v9 ; double v10 ;    bool v11 ; 

 

2. Variable Definition in C++ 

•A variable is defined when we know the exact value to be stored in it. 

•To define the variable, we need to specify three things: name, data type and value. 

data_typevariable_name= value; 

float radius = 56.214F; 

radius   

 

 

 

Variable Definition in C++ 

Char v1 = ‘w’ ;   unsigned char v2 = ‘w’ ;  short v3 = -24 ;  

unsigned short v4 = 64 ;  int v5 = 5847 ;  unsigned int v6 = 8552U; 

long v7 = 25486655L; unsigned long v8 = 58622455UL;  

float v9 = 25.4856F; double v10 = 5685.2154785 ;  bool v11 = true ; 

Constants in C++ 
•A constant is a variable whose value cannot be altered during the execution of 
the program. 
•A constant is given a single value at the time of creation and it will hold that 
value till the entire execution of the program. 
•In C++, a variable is declared as constant by just prefixing the variable definition 
statement with the keyword const. 
constdata_typevariable_name= constant_value; 
const float PI = 3.1415 ; 
const int MAX = 100; 
Variables as Memory Locations 
•A variable is defined as a named piece of memory location. 

56.214 
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•When we create a variable, some bytes of memory are reserved according to the 
data type, and are given a name of the variable. 
•Entire memory is divided in to pieces of 1 byte and each of the byte has address 
defined in hexadecimal number. 
 
int num= 26; 
Memory  
      2000H 
      2001H 
      2002H 
num      2003H  
 
 
 
Inputting with cin 
 

cin   >>   radius; 
In C++, cin statement is used to get input from the keyboard. 

•cin is the Standard Console Input, which is the keyboard. 

•cin is used in conjunction with the extraction operator ( >>). 

•Anything inputted from keyboard will go to the variable to the right side of 

>>extraction operator. 
 

Program Example 01 

Problem Statement: 

Write a computer program in C++ that accepts the base and height of a right angle triangle from 

the user and displays the area of the triangle. 

 

#include<iostream.h> 

#include<conio.h> 

void main( ) 

{ 

clrscr( ); 

float height, base, area; 

cout<<”enter height of  the triangle”; 

cin>>height; 

cout<<”enter base of the triangle”; 

cin>>base; 

area=(base*height)/2; 

cout<<”area of triangle:”<<area; 

26 
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getch(); 

} 

Out put 

Enter height of the triangle  5.3 

Enter base of the triangle  6.11 

Area of triangle=16.271 

 

Program Example 02 

Problem Statement: 

A person is running in a circular ground. Write a program in C++ that asks the user to input the 

radius of the ground in meters and the number of rounds the person completes. The program 

should display the amount of distance travelled by the person in meters. 

 

#include<iostream.h> 

#include<conio.h> 

void main( ) 

{ 

clrscr( ); 

const float pi=3.1415; 

float radius, distance; 

int rounds; 

cout<<”enter the radius of the ground”; 

cin>>radius; 

cout<<”enter number of rounds completed”; 

cin>>rounds; 

distance=2*pi*radius*rounds; 

cout<<”Distance travelled by a person=:”<<distance; 

getch(); 

} 

 

 

 

 

End of chapter 5 
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Chapter 6 

Operators and Operands 

•Almost all of the programs use some sort of data stored in variables. 

•In a program different types of operations are performed on that data. 

•The data on which operations are performed are known as operands and the types 

of the operations performed are known as operators. 

•For Example: 

 

 

   A + B   Operator 
       

 

 

   Operands  

Types of Operators 

i. Unary Operators 

•Perform operation on one operand 

i. Binary Operators 

•Perform operation on two operands 

i. Ternary Operators 

•Perform operation on three operands 

 

Categories of Operators in C++ 

1. Arithmetic Operators ( + , -, / , * , %) 

2. Assignment Operator ( = ) 

3. Arithmetic Assignment Operators ( += , -= , /= , *= , %=) 

4. Relational Operators ( > , < , >= , <= , == , !=) 

5. Logical Operators ( && , | | , ! ) 

6. Increment and Decrement Operators ( ++ , --) 

7. Bitwise Operators ( & , | , ~ , ^ , >> , << ) 

8. Conditional Operator ( ? : ) 

 

1. Arithmetic Operators in C++ 

•They perform arithmetic operations on the program data. 

Operators Description  Type Example 

+ Addition Binary a+b 

- Subtraction Binary a-b 

* Multiplication Binary a*b 
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/ Division Binary a/b 

% Modulus/remaind

er 

Binary a%b 

Addition, Subtraction, Multiplication and Division operations can be performed on 

integer numbers as well as floating point numbers. 

•Remainder operation can only be performed on integer numbers. 

•Floating point operands are not accepted by remainder operator. 

 

Program on arithmetic operators 

#include<iostream.h> 

#include<conio.h> 

void main ( ) 

{ 

clrscr(); 

int a=8, b=10; 

float c=9.5, d=7.5; 

cout<<a+b<<endl; 

cout<b-c<<endl; 

cout<<b/c<<endl; 

cout<<c%d<<endl; 

cout<<a*b; 

getch( ); 

} 

 

2. Assignment Operator in C++ 

•Assignment operator assigns a constant value, a variable or equation to a single 

variable. 

•There is one assignment operator ( =). It is binary operator. 

•It assigns anything on its right side to its left side. 

 

float radius=6.98;   a=b;   c= ( f–32 )/1.8; 

 =Assignment Operator 

Program on assignment operators 

#include<iostream.h> 

#include<conio.h> 

void main ( ) 

{ 

clrscr(); 

int a=8, b=10; 
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float c=9.5, d=7.5; 

a=74; 

b=a; 

c=98.6; 

d=c-2*a; 

cout<<a<<endl; 

cout<b<<endl; 

cout<<c<<endl; 

cout<<d<<endl; 

getch( ); 

} 

 

3. Arithmetic Assignment Operators in C++ 

•They perform arithmetic operations on two operands and assigns the resultant in 

the same first operand. 

 

Operators Description  Type Example Same as 

+= Addition 

assignment 

Binary a+=b 

 

a=a+b 

-= Subtraction 

assignment 

Binary a-=b a=a-b 

*= Multiplication 

assignment 

Binary a*=b a=a*b 

/= Division 

assignment 

Binary a/=b a=a/b 

%= Modulus/remainder 

assignment 

Binary a%=b a=a%b 

Program example 

#include<iostream.h> 

#include<conio.h> 

Void main() 

{ 

Int a=5, b=8, c=-6, d=50, e=15; 

A+=b; 

b-=15; 

c*=a; 

d/=10; 

e%=12; 

cout<<”a=”<<a<<endl; 
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cout<<”b=”<<b<<endl; 

cout<<”c=”<<c<<endl; 

cout<<”d=”<<d<<endl; 

cout<<”e=”<<e<<endl; 

getch(); 

} 

 

4. Relational Operators in C++ 

•They compare two operands and return 0 or 1. If comparison is successful, they 

return 1 else return 0. They are used to create conditions. One relational operator 

creates one condition. 

Table showing relational operators 

Operators Description  Type Example 

> Greater than Binary a>b 

< Less than Binary a<b 

>= Greater than or equals to  Binary a>=b 

<= Less than or equals to Binary a<=b 

= = Equals to Binary a==b 

!= Not equals to  a!=b 

 

Program examples on relational operators  

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int a=5,b=3,c=-8,d=51,e=15; 

cout<<(a>b)<<endl; 

cout<<(c<a)<<endl; 

cout<<(d>=e)<<endl; 

cout<<(c==b)<<endl; 

cout<<(d!=e); 

getch(); 

} 

 

5. Logical Operators in C++ 

•They perform logical operations on the logical operands. They return either 0 or 1. 

•They combine multiple conditions to form one composite condition. 
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This table shows logical operators used in C/C++ 

Operators Description  Type Example 

&& Logical AND Binary a && b 

|| Logical NOT Binary a || b 

! Logical NOT  Unary  !a or !b 

 

Truth table of logical operators 

Logical AND 

a b a&&b 

0 0 0 

0 1 0 

1 0 0 

1 1 1 

Logical OR 

a b a&&b 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

Logical NOT 

a !a 

0 1 

1 0 

 

Program on logical operators 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int a=5,b=8,c=-8,d=61,e=15; 

cout<<(a>b && c!=d)<<endl; 

cout<<(b<c || d>=e)<<endl; 

cout<<(a>b)<<endl; 

cout<<!(a>b)<<endl; 

cout<<(a= =b)<<endl; 

cout<<!(a= =b)<<endl; 

getch(); 
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} 

 

6. Increment & Decrement Operators in C++ 

•They are unary operators, who require only one operand. 

•They increment or decrement the value of operand by one. 

•There are two versions of operators: Prefix and Postfix. 

Table showing increment and decrement operators 

Operators Description  Type Example Operation  

++ Prefix Increment Unary ++a Increments a, then evaluates a 

- - Prefix Decrement Unary --a Decrements a, then evaluates a 

++ Postfix Increment Unary  a++ Evaluates a, then increments a 

- - Postfix Decrement Unary a-- Evaluates a, then decrements a 

 

Program on increment and decrement operators 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int a=5,b=8,c=-8; 

cout<<a++<<endl; 

cout<<++a<<endl; 

cout<<--b<<endl; 

cout<<--c<<endl; 

cout<<c--<<endl; 

getch(); 

} 

 

 

 

 

 

 

End of chapter 6 
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Chapter 7 

Conditional Control Flow 
 

Define control flow statements. What are the most commonly used control flow statements? 

The statements which allow the programmer to control the sequence of execution of 

statements of a program by the processor are called control flow statements. 

•These control flow are also called conditional logic or selection logic. 

•It is one of the order in which the program instructions are executed. 

 

Types of Conditional Control Flow 

•In programming we normally have four types of conditional/selection control flow: 

1. One way selection (if statement) 

2. Two way selection (if-else statement) 

3. Multi way selection (if-else-if also called nested if else) 

4. Choice way selection (switch statement) 

 

1. One-Way Selection (if statement) 

•In one-way selection there is one condition and only one possible choice available either 

we choose it or not. 

•If the condition is satisfied we choose it, and do not choose it, if the condition is not 

satisfied. 

•Like, the boss checks the experience of an employee and adds the bonus, if the experience 

is more than 2 years. 

•Similarly, shopkeeper gives you a discount of 10% if you make the purchase of more than 

Rs. 5000. 

•Both of these examples involve one-way selection. 

In one-way selection: 

•The statements are executed if the condition is satisfied (true). 

•Does nothing when condition is not satisfied (false). 

 

One-Way Selection –Flow Chart  

Following is the flow of execution of one-way selection:  

   

             

             

    true           

           
     false       
One-Way Selection -Example 

Problem Statement 1:If the number is positive then display it. 

condit

ion 
Statement 
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if Statement in C++ 

 

•if statement implements one-way selection logic. 

•It executes the statement(s) on the basis of one condition. 

•If the condition is true,it executes if block. 

•If the condition is false,it does not execute if block.  

 

if Statement –Syntax  

syntax 1      syntax 2 

for single statement    for multiple statements  

 

if(condition )     if(condition ) 

statement;     { 

      statement set ; 

      } 

 
 There are two syntaxes of if statement. 
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•In first syntax we have multiple statements inside the if statement. 

•In this case it is compulsory to enclose all the statements in the braces { } . 

•In second syntax we have just one statement inside the if statement. 

•In this case it is optional to enclose the statement in the braces { } . 

•All the statements enclosed in { } is called as the block. 

 
if Statement -Example 

 

Problem Statement 1:If the number is positive then display it. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int num; 

cout<<”enter any number:”; 

cin>>num; 

if(num>0) 

cout<<num; 

getch(); 

} 

Consider another program 

If age is greater than 17 you can join army 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int age; 

cout<<”enter your age:”; 

cin>>age; 

if(age>17) 

cout<<”you can join army”; 

getch(); 

} 
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2. Two-Way Selection 
•In two-way selection there is one condition and two possible choices available either we 

choose first one or the second one. 

•If the condition is satisfied we choose first choice and the second choice if the condition 

is not satisfied. 

•Like, the teacher checks the roll number of a student, if it is even he/she is from section 2 

otherwise he/she is from section 1. 

•It is an example involving two-way selection. 

In two-way selection: 

•If the condition is satisfied (true), the 1stset of statements is executed. 

•If the condition is not satisfied (false), the 2ndset of statements is executed. 

 

Two-Way Selection –Flow Chart 

Following is the flow of execution of two-way selection: 

 
Two-Way Selection -Example 

Problem Statement 1:If the number is even, display “Number is even” else display 

“Number is odd”. 
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If-else statement 
If-else Statement is used for two way selection in C++ 

•If-else statement implements two-way selection logic. 

•It executes the statement(s) on the basis of one condition. 

•If the condition is true,it executes if block. 

•If the condition is false,it executes else block. 

 

If-else Statement –Syntax 

 

Syntax for single statement     syntax for multiple statements 

 

if(condition )       if(condition) 

statement set 1 ;      { 

else      

statement set 2 ;      statements;  

        } 

        else 

        { 

        Statements; 

        } 

Example: for single statement 
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For multiple statements 
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There are two syntaxes of if-else statement. 

•In first syntax we have multiple statements inside the if-else statement. 

•In this case it is compulsory to enclose all the statements in the braces { } . 

•In second syntax we have just one statement inside the if-else statement. 

•In this case it is optional to enclose the statement in the braces { } . 

•if-else statement contains two blocks: One if block and one else block. 

 

If-else Statement –Flow Chart 
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if-else Statement -Example 

Problem Statement 1:If the number is even, display “Number is even” else display 

“Number is odd”. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int num; 

cout<<”enter any number:”; 

cin>>num; 

if(num%2==0) 

cout<<”The number is even”; 

else 

cout<<”The Number is odd”; 

getch(); 

} 

Problem statement 2: write a C++ program to find out the area of a triangle and if any 

side is zero then display the message “The is no triangle”. 

#include<iostream.h> 

#include<conio.h> 

#include<math.h> 

void main() 

{ 

clrscr(); 

int a,b,c; 

float area,s; 

cout<<”enter three side of triangle:”<<endl; 

cin>>a>>b>>c; 

if((a==0)||(b==0)||(c==0)) 

cout<<”\n there is no triangle:”; 

else 

{ 

s=(a+b+c)2.0; 

area=sqrt(s*(s-a)*(s-b)*(s-c)); 

cout<<”\n area of triangle=”<<area; 

} 

getch(); 

} 

Out put 

Enter three sides of triangle 

2 

3 
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4 

Area of triangle: 2.904 

Program 3: write a c++ program to input a character from the keyboard and display the 

message after testing whether it is vowel or consonant. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

char ch; 

cout<<”enter a character:”; 

cin>>ch; 

if(ch==’a’||ch==’A’||ch==’e’||ch==’E’||ch==’i’||ch==’I’||ch==’o’||ch==’O’||ch==’

u’||ch==’U’) 

cout<<”\n”<<ch<<”is vowel:”; 

else 

cout<<””\n”<<ch<<”is consonant”; 

getch(); 

} 

Program 4: write a C++ program to enter an integer and find out whether it is even or 

odd 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int x; 

cout<<”enter an integer :”; 

cin>>x; 

if(x%2==0) 

cout<<”The number “<<x<<”is even”; 

else 

cout<<”The number<<x<<”is odd”; 

getch(); 

} 

 

3. Multi-Way Selection or nested if else statement 

•Multi-way selection is series of two-way selections. 

•In multi-way selection there are multiple conditions and multiple possible choices 

available, we choose any one of them. 

•Either all the conditions will not be satisfied or at maximum any one of the condition 

can be satisfied. But at the end we can only choose one of the choice. 
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•Like, a person checks the age of the three persons to determine who is elder amongst 

them? If the age of first person, is greater than second and third, then person 1 is elder; 

otherwise if the age of second person, is greater than first and third, then person 2 is 

elder; otherwise person 3 is elder. 

•It is an example involving multi-way selection. 

In multi-way selection: 

•If the 1stcondition is satisfied (true), the 1stset of statements is executed. 

•If the 1stcondition is not satisfied (false), then we check for 2ndcondition. 

•If the 2ndcondition is satisfied (true), the 2ndset of statements is executed. 

•If the 2ndcondition is not satisfied (false), then we check for 3rdcondition. 

•And the process continues up to nth condition. 

•If the nth condition is satisfied (true), the nth set of statements is executed. 

•If the nth condition is not satisfied (false), then (n+1)th set of statements is executed. 

 

Multi-Way Selection –Flow Chart 

Following is the flow of execution of multi-way (4-way) selection: 

 
If-else-if Statement in C++ 

•If-else-if statement implements multi-way selection logic. 

•It executes the statement(s) on the basis of multiple conditions (at least two). 

•If the first condition is true, it executes if block. 

•If the first condition is false, it checks second condition. 

•If the second condition is true, it executes else-if block 1. 

•If the second condition is false, it checks third condition. 

•And the process continues up to nth condition. 

•If the nth condition is true, it executes else-if block n. 

•If the nth condition is false, it executes else block. 

 

if-else-if Statement –Syntax 
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for single statement      

if(condition1 ) 

statement set 1 ; 

else if(condition2 ) 

statement set 2 ; 

else if(condition3 ) 

statement set 3 ; 

else 

statement set 4 ; 

 

for multiple statements 

if(condition1 ) 

{ 

statement set 1 ; 

} 

else if(condition2 ) 

{ 

statement set 2 ; 

} 

else if(condition3 ) 

{ 

statement set 3 ; 

} 

else 

{ 

statement set 4 ; 

} 

if-else-if Statement -Example 

Problem Statement:Compare three numbers and display which number is largest among 

them 

. 

 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int num1,num2,num3; 

cout<<”enter first number:”; 

cin>>num1; 

cout<<”enter 2nd number :”; 

cin>>num2; 

cout<<”enter 3rd number :”; 
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cin>>num3; 

if(num1>num2 && num1>num3) 

cout<<”first number is largest”; 

else if(num2>num1 && num2>num3) 

cout<<”2nd number is largest :”; 

else 

cout<<”third number is largest”; 

getch(); 

} 

Program 2: write a c++ program to eneter six subjects marks find total 

marks,percentage marks and also find the grades of marks (A+,A,B+,B,C 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int phy,maths,comp,urdu,eng,is,tot; 

float per; 

cout<<"enter Marks of physics="; 

cin>>phy; 

cout<<"enter Marks of maths="; 

cin>>maths; 

cout<<"enter marks of computer="; 

cin>>comp; 

cout<<"enter marks of urdu="; 

cin>>urdu; 

cout<<"enter marks of english="; 

cin>>eng; 

cout<<"enter marks of islamiat= "; 

cin>>is; 

tot=phy+maths+comp+urdu+eng+is; 

cout<<"\nYour total marks are\t ="<<tot; 

per=tot*100.0/600.0; 

cout<<"\nYour percentage is\t ="<<per; 

if(per<=100 && per>90) 

cout<<"\nYou got A+ grade "; 

else if(per>=80 && per<=90) 

cout<<"\nYou got A grade"; 

else if(per>=70 && per<=80) 

cout<<"\nYou got B+ grade"; 

else if(per>=60 && per<=70) 

cout<<"\nYou got B Grade"; 



53 
 

 

Safdar Shah Assistant Professor in Computer Science GPGC Mardan 
 

else if(per>=50 && per<=60) 

cout<<"\nYou got C Grade"; 

else 

cout<<"\nSorry you are Failed"; 

getch(); 

} 

 

4. Choice-Way Selection 

•Choice-way selection is the simplest form of multi-way selection. 

•In choice-way selection there is no any condition to be checked. You are provided with 

multiple options and given a choice to select only one of the option among them. 

•Every option is associated with different statement set. When you select a choice it is 

matched with all of the options, one of the option will be matched and corresponding 

statement set will be executed. 

Like, a teacher gives remarks to a student according to the marks he/she gets out of 5. He 

sets the remarks criteria as: 

Marks of student Remarks of teacher 

0 Very bad 

1 Not satisfactory 

2 Slightly satisfactory 

3 Satisfactory 

4 Good 

5 Excellent 

 

In choice-way selection: 

•We make a choice. 

•If choice matches with 1stoption, the 1ststatement set is executed. 

•If choice matches with 2ndoption, the 2ndstatement set is executed. 

•If choice matches with 3rdoption, the 3rdstatement set is executed. 

•And the process continues up to nth option. 

•If choice matches with nth option, the nth statement set is executed. 

 

Choice-Way Selection –Flow Chart 

Following is the flow of execution of choice-way (4-way) selection: 
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switch Statement in C++ 

•switch implements choice-way selection logic. 

•It executes the statement(s) on the basis of expression and available choices. 

•It first evaluates the expression and matches the value of expression to available choices 

(cases). 

•If the value matches with first case, then case 1 body is executed. 

•If the value matches with second case, then case 2 body is executed. 

•And the process continues up to nthcase. 

•If the value does not matches with any of the case, then default case body is executed. 

 

switch Statement –Syntax 

switch(expression ) 

{ 

case 1 : 

statement set 1 ; 

break; 

case 2 : 

statement set 2 ; 

break; 

case 3 : 

statement set 3 ; 

break; 

default : 

statement set 4 ; 

} 

Program 1: write a c++ to enter a character to find whether it is vowel or consonant 

#include<iostream.h> 

#include<conio.h> 

void main() 
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{ clrscr(); 

char ch; 

cout<<"enetr a character"; 

cin>>ch; 

switch(ch) 

{ 

case 'a': 

cout<<"it is vowel"; 

break; 

case 'e': 

cout<<"it is vowel"; 

break; 

case 'i': 

cout<<"it is vowel"; 

break; 

case 'o': 

cout<<"it is vowel"; 

break; 

case 'u': 

cout<<"it is vowel"; 

break; 

default: 

cout<<"it is conso"; 

} 

getch(); 

} 

Program 2: write a C++ program to enter an operator (+,-,*,/,%) to find 

sum,sub,multiplication, division or remainder. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ clrscr(); 

int a,b; 

char op; 

cout<<"enter any two numbers"; 

cin>>a>>b; 

cout<<"enetr an operator"; 

cin>>op; 

switch(op) 

{ 

case '+': 

cout<<"sum of two numbers="<<a+b; 



56 
 

 

Safdar Shah Assistant Professor in Computer Science GPGC Mardan 
 

break; 

case '-': 

cout<<"subtraction of two numbers="<<a-b; 

break; 

case '*': 

cout<<"multiplication of two numbers="<<a*b; 

break; 

case '/': 

cout<<"division of two numbers="<<a*b; 

break; 

case '%': 

cout<<"remainder of two numbers="<<a%b; 

break; 

default: 

cout<<"u entered an invalid operator"; 

} 

getch(); 

} 

 

Program 3: Write a computer program that asks the user to enter three angles of a triangle. 

The program displays whether the triangle is right-angle, acute-angle or obtuse-angle. 
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Problem Statement: 

Write a computer program that asks the user to enter any character. The program should 

whether the entered character is a vowel or a consonant. 
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Define precedence of operators or what priorities of operators are 

The order I which different types of operators in an expression are calculated is called 

operator precedence. 

Each operator has its own precedence level. If an expression contains different types of 

operators then the operators with higher precedence are calculated first and the operators 

with lower precedence are calculated later. 

From highest to lowest priority is given as: 

1. Any expression given in parenthesis is calculated 1st. 

2. Then multiplication, division, and modulus operators are calculated. 

3. Then plus (+) and minus (-) operators are calculated. 

4. In case of parenthesis with in parenthesis the expression of inner parenthesis will 

be calculated 1st. consider the following example 
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10*(48/(15-3))+13 

=10*(48/12)+13 

=10*4+13 

=40+13 

=53 

What is meant by the term manipulator?  
In C++ manipulators are used to format the output in different styles. The 

data is manipulated by the programmer’s choice. There are several 

manipulators available in C++. The most commonly used is endl; 

Define data type. What are fundamental data types in C++? 

Data type: data type defines a set of values and a set of operations on those 

values. Data type tells the compiler that what type of data the variable will 

store and what will be the range of the values. 

Following table shows different data types 

Data type Purpose 

Int To store numeric values 

Float To store real/fraction values 

Char To store character values 

Double To store large real values 

Long To store large numeric values 

Boolean To store true or false, yes or no 

What is an expression in C++? 
An expression is the combination of operators and operands. The operands 

are the variables and constants while operators are different arithmetic 

operators e.g. +,-,*,/,% etc. 

 What are escape sequences in C++? 

Escape sequences are special characters which perform some special 

function. These characters are not displayed in the output and are used with 

backslash “\” followed by an alphabetic character. 

e.g. \a, \b, \n, \t, etc. 

What is computer program? 

A computer program is a set of instructions written in computer languages to 

perform a specific task. A computer program tells the computer what to do 

and how to do. Different types of programming languages are used to develop 

programs. Commonly used programming languages are C, C++, and Java 

etc. 
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What are header files and reserved words? 

The first statement of the program includes the header file. Header files are 

the standard library files that have an extension of (.h) and which are used to 

hold declarations for other files. For example iostream.h is a header file 

which contains declaration of cout. The program never defines cout but cout 

is already declared in a header file iostream.h. 

Every header file in a program starts with special character #. This character 

is called preprocessor directive. 

Reserved words or keywords 

Reserved word is a word in C++ language that has a predefined meaning and 

purpose. The meaning and purpose of a keyword is defined by the developer 

of the language. It cannot be changed or redefined by the user. Reserved word 

can be used for the same purpose for which it is defined. There are different 

types of reserved words in C++ language. The total number of reserved words 

are 63. 

e.g. int, char, auto, float, double, else etc. 

  

  

 

 

 

 

 

 

 

 

 

 

End of chapter 7 
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Chapter 08 

   Loops or Iterative Control Flow 

 

• Iterative control flow is also referred to as repetition logic or loop.  

• It is one of the order in which the program instructions are executed.  

• It executes the instructions repetitively multiple number of times.  

• Repetitive logic allows us to execute a statement or set of statements multiple 

number of times just by writing down them once.  

• Iteration is the act of repeating the statements, and each of the repetition is also 

called as iteration. 

 

In iterative logic: 

• Statements are executed multiple number of times on the basis of the condition.  

• All statements are repeated until a certain condition is reached.  

• A condition may be open-ended as in a "sentinel" repetition or it may be predefined 

as in the "counter-controlled" repetition. 

 

Types of Iterative Control Flow 

• In programming we normally have two types of iterative/repetitive control flow: 

1. Counter controlled repetition 

2. Sentinel controlled repetition 

 

1. Counter-Controlled Repetition 

• In counter-controlled repetition, a counter variable is used that specifies how many 

times the statements are to be repeated.  

• The case, when we know exactly how many times we have to repeat the statements, 

we will use counter-controlled repetition logic. 

• Suppose the set of statements need to be executed is N number of times. We will 

first set the counter to 1, and every time we check the counter (counter <= N) and 

increment it (counter = counter + 1). 

 

In counter-controlled repetition: 

• The condition is predefined.  

• The statements are repeated if the condition is satisfied (true).  

• The repetition structure is terminated when condition is not satisfied (false). 

 

Counter-Controlled Repetition flow chart 

Following is the flow of execution of counter-controlled repetition: 
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Counter-Controlled Repetition –Example 

Problem Statement: Display the integer numbers from 1 to 10 
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for Loop/Statement in C++ 

•for loop/statement implements counter-controlled repetition logic. 

•The for loop is used to execute the particular statements of code fixed number of 

times without writing those statements that much number of time. 

•The for loop is used when we know that how many times the loop will be executed. 

•It repeats statements on the basis of a condition. 

•Here the condition is predefined. 

•If the condition is true, statements are repeated again. 

•If the condition is false, the loop is terminated. 

•It uses one counter variable that counts the number of times, the loop is to be 

repeated. 

 

for Loop/Statement –Syntax 

 1      2      

     

for(initialization; test; increment) for(initialization;test;increment/decrement) 

statement;     { 

       statement 1; 

       statement 2; 

       . 

       . 

       Statement n; 

      } 
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e.g. for(i=1;i<=10;i++/i--)  for(i=1;i<=10;i++/i--) 

 cout<<I;    { 

      cout<<”Pakistan”<<endl; 

      cout<<i<<endl; 

      } 

 

 

 

 

 

 

 

 

 

 

 

 

for Loop/Statement –Flow Chart 
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for Loop/Statement -Example 

Problem Statement 1: Display all the integers between 10 and 20. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

for(int i=10;i<=20;i++) 

cout<<i<<endl; 

getch(); 

} 

 

2. Sentinel-Controlled Repetition 

•In sentinel-controlled repetition, a condition specifies how many times the 

statements are to be repeated. 

•The case, when we do not know exactly how many times we have to repeat the 

statements, we will use sentinel-controlled repetition logic. 

•Suppose we have to create a program that continuously reads lines from a text file 

and displays them until it reaches the end of the file. In this case we do not know 

how many lines will be there in different text files. 

•It is an example of sentinel-controlled repetition. 

 

In sentinel-controlled repetition: 

•The condition is open-ended. 

•The statements are repeated if the condition is satisfied (true). 

•The repetition structure is terminated when condition is not satisfied (false). 

 

Following is the flow of execution of sentinel-controlled repetition: 
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Sentinel-Controlled Repetition –Example 

Problem Statement: 

The user continuously enters integer numbers, the program stops when the user 

enters any number other than the numbers between 100 and 200.Finally it displays 

the sum of all the numbers entered by the user. 
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while Loop/Statement in C++ 

•while loop/statement implements sentinel-controlled repetition logic. 

•The while loop is used to execute the particular statements of code multiple 

number of times without writing those statements that much number of time. 

•The while loop is used when we do not know that how many times the loop will be 

executed. 

•It repeats statements on the basis of a condition. 

•Here the condition is open-ended. 

•If the condition is true, statements are repeated again. 

•If the condition is false, the loop is terminated. 
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while Loop/Statement –Syntax 

 1       2 

while(condition)     while(condition) 

Statement;      { 

        Statement 1; 

        Statement 2; 

        . 

        . 

        Statement n; 

 i=1      } 

e.g. while(i<=10)     i=1; 

 cout<<i<<endl;    while(i<=10) 

 i++;      { 

       cout<<”Pakistan”<<endl; 

       cout<<i<<endl; 

       i++; 

       } 

while Loop/Statement –Example 

 

Problem Statement: The user continuously enters integer numbers, the program 

stops when the user enters any number other than the numbers between 100 and 

200. Finally it displays the sum of all the numbers entered by the user. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int num, sum=0; 

cout<<”enter any number:”; 

cin>>num; 

while(num>=100 && num<=200) 

{ 

sum=sum+num; 

cout<<”sum of numbers=”<<sum; 

} 

getch(); 

} 

 

do-while Loop/Statement in C++ 
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•do-while loop/statement implements sentinel-controlled repetition logic. 

•The do-while loop is used to execute the particular statements of code multiple 

number of times without writing those statements that much number of time. 

•The do-while loop is used when we do not know that how many times the loop will 

be executed but we know at least one time it is to be executed. 

•It repeats statements on the basis of a condition. 

•Here the condition is open-ended. 

•If the condition is true, statements are repeated again. 

•If the condition is false, the loop is terminated. 

 

do-while Loop/Statement –Syntax 

 1        2 

do        do 

statement;      { 

while( Condition ) ;      statement 1; 

        statement 2; 

        statement n; 

       } 

       while(condition); 

 

e.g. do       do 

 statement;     { 

 while(ch!=’n’);      statement; 

        statement; 

       } 

        While(ch!=’n’); 

do-while Loop/Statement –Flow Chart 
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do-while Loop/Statement -Example 

Problem Statement: The user continuously enters a character, the program stops 

when the user enters ‘q’ character and finally displays the number of characters 

entered. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

char ch; 

int charcount=0; 

do 

{ 

cout<<”enter any character other than Q :”; 

ch=getche(); 

cout<<endl; 

charcount++; 

} 

while(ch!=’Q’ && ch!=’q’); 

cout<<”number of characters entered=”<<charcount; 

getch(); 

} 

 

What is Nested Loop? 

•A nested loop is a loop with in a loop, an inner loop with in the body of an outer 

one. 
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•For every iteration of outer loop multiple iterations of inner loop are executed. 

•If a for loop is written inside another for loop, it is said as nested for loop. 

•Similarly, we have nested while and nested do-while loops. 

•Different types of loops can also be nested together like, a while loop inside a for 

loop; for loop inside a while loop; while loop inside a do-while loop, do-while loop 

inside a for loop etc. 

 

Nested for Loop 

for(initialization; test; increment) \\ outer loop 

{ 

//statements for outer loop 

for(initialization; test; increment) \\ inner loop 

{ 

//statements for inner loop 

} 

} 

 

Nested while Loop 

while( Condition ) 

{ 

//statements for outer loop 

while( Condition ) 

{ 

//statements for inner loop 

} 

} 

 

Nested do-while Loop 

do 

{ 

//statements for outer loop 

do 

{ 

//statements for inner loop 

}while( Condition ) ; 

}while( Condition ) ; 

 

What is the difference between a while and do while loop? 
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1. In do while loop the statement is executed at least once if the conditions is 

not true, in while loop it does not execute if the condition is false.  

2. In do while loop semicolon (;) is must after the while and in while loop there 

is no semicolon after the while. 

  

Programs on for loop, while loop and do while loop 

Write a C++ program to print the natural numbers from 1 to 100. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int i; 

for (i=1;i<=100;i++) 

cout<<”\n the values of x=”<<I; 

getch(); 

} 

Writer a C++ program to print the word Pakistan 6 times on screen. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int i; 

for(i=1;i<=6;i++) 

cout<<”Pakistan”<<endl; 

getch(); 

} 

Out put 

Pakistan 

Pakistan 

Pakistan 

Pakistan 

Pakistan 

Pakistan 

Write a C++ program to find the factorial of a number 

#include<iostream.h> 

#include<conio.h> 

void main() 
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{ 

clrscr(); 

long int n,fact=1; 

cout<<”\n enter any number “; 

cin>>n; 

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

fact=fact*I; 

cout<<”\n the factorial of a number is=”<<fact; 

getch(); 

} 

Write C++ program to print numbers from 10 to 1 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int i; 

for (i=10;i>0;i--) 

cout<<i<<”,”; 

getch(); 

} 

Write a C++ program to find the factorial of a number 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int n,m=1,fact=1; 

cout<<”\n enter any number”; 

cin>>n; 

while (m<n) 

fact=fact*m; 

m++; 

cout<<”\n the factorial of the number is=”<<fact; 

getch(); 

} 

Out put 

Enter any number  

5 

The factorial of the number is = 120 
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Program to print natural numbers from 1 to 10 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int x=1; 

while(x<=10) 

{ 

cout<<x<<endl; 

X++; 

} 

getch(); 

} 

Output 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

write a C++ program to print numbers from 1 to 50 in such a way that there 

should be 10 digits in per line. 

#include<iostream.h> 

#include<conio.h> 

int n=1; 

while (n<=50) 

{ 

cout<<n<<” “; 

if (n%10==0) 

cout<<endl; 

N++; 

} 

getch(); 

} 
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Output 

1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 49 50 

Write a C++ program using while loop to get a sentence from the user and count 

the number of characters in this sentence. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

char ch; 

int NumberOfCharacters=0; 

ch=getche(); 

while(ch!=’.’) 

{ 

++NumberOfCharacters;  

ch=getche(); 

} 

cout<<”the number of characters in the sentence are:”<<NumerOfCharacters; 

getch(); 

} 

output 

Welcome to the class 

The number of characters in the sentence are:20 

Program on do while loop 

Write a C++ program to find the factorial of a number using do while loop 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int m,n,fact=1; 

cout<<”\n enter any number”; 

cin>>n; 

do 

{ 



76 
 

 

Safdar Shah Assistant Professor in Computer Science GPGC Mardan 
 

fact=fact*n; 

n--; 

} 

while (n>=1); 

cout<<”\n the factorial of the given number is =”<<fact; 

getch(); 

} 

Write a C++ program to print Pakistan at least 10 times using do while loop. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

int i=10; 

{ 

cout<<”Pakistan”<<endl; 

++I; 

} 

while (i<6); 

getch(); 

} 

Output 

Pakistan 

Write a C++ program that echoes any number you enter from the keyboard to 

the screen until you enter 0 using do while loop. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int x; 

do 

{ 

cout<<”enter number (0 is for ending)”; 

cin>>x; 

cout<<”you entered :”<<x<<”\n”; 

} 

while (x!=0); 

getch(); 

} 
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Out put 

Enter number (0 is for ending): 12 

You entered: 12 

Enter number (0 is for ending): 0 

You entered: 0 

 

Continue statement 

The continue statement provides a convenient way to jump to the start of a next 
iteration by passing the remaining part of the loop for an iteration. For example we 
are going to skip the number 5 in our program. 

#include<iostream.h> 

#include<conio.h> 

Void main() 

{ 

Clrscr(); 

Int n; 

For(n=10;n>0;n--) 

{ 

If(n==5) continue; 

Cout<<n<<”.”; 

} 

Getch(); 

} 

Out put 

10,9,8,7,6,5,4,3,2,1 

5.Break statement 

Break statement is used to make jump from one part of a program to another. In C++ 
break statement is used in two ways. One in switch-default structure to properly end 
case and another in loops structure to leave a loop. 
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6.Exit statement 

This function tells the program to quit running immediately. This function is 
responsible for the quick termination of a C++ program. It is defined in the stdlib 
header file. The exit function takes an integer usually 0 as a parameter that is 
returned to the operating system as an exit code and tells it that the program has 
terminated normally. 

Consider the following program 

#include<iostream.h> 

#include<stdlib.h> 

#include<conio.h> 

void main() 

{ 

cout<<” statement before exit() function”; 

exit(0); 

cout<<”statement after exit() function”; 

getch(); 

} 

Write a C++ program that take percentage marks of a student and find the grade of a 
student. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

float per; 

cout<<”enter percentage marks:”<<endl; 

cin>>per; 

if(per>=80) 
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{ 

cout<<”your grade is A+”<<endl; 

cout<<”Excllent”; 

} 

else 

{ 

if(per<80 && per>=70) 

{ 

cout<<” your grade is A”<<endl; 

cout<<”very good”; 

} 

else 

{ 

if (per<70 && per>=60) 

{ 

cout<<”your grade is B”<<endl; 

cout<<”Good”; 

} 

else 

cout<<”you are failed try again”; 

} 

} 

getch(); 

} 
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Write a C++ program to input a number and find that the given number is multiple 
of 2 or 3 or is some other number. 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

clrscr(); 

int n; 

cout<<”\n enter a number:”; 

cin>>n; 

if (n%2==0) 

cout<<n<<”\n is multiple of 2”; 

else 

if (n%3==0) 

cout<<n<<”is multiple of 3”; 

else 

cout<<n<<”is neither multiple of 2 nor 3”; 

getch(); 

}   

Programs on nested loop 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 

//outer loop between 1 and 5 

int o=1; 
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while (o<=5) 

{ 

int i=1; 

while (i<=o) 

{ 

cout<<i++; 

} 

//End of inner loop 

// print a newline at the end of each row 

cout<<endl; 

o++; 

} // end of outer loop 

getch(); 

} 

Out put 

1 

12 

123 

1234 

122345 

Consider another program for nested loop 

#include<iostream.h> 

#include<conio.h> 

void main() 

{ 
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for (int i=1;i<=5;i++) //outer loop 

{ 

for (int j=1;j<=I;j++)  //inner loop 

cout<<”$”; 

cout<<endl; 

} 

getch(); 

} 

Output 

$ 

$$ 

$$$ 

$$$$ 

$$$$$  

Q4. Write a C++ program that takes two integers and a character representing one 
of the following mathematical operations: +,-,/,or *. Use a switch statement to 
perform the appropriate mathematical operations on the integers, and display the 
result. If an invalid operator is entered then “Error” message should be displayed and 
the program should exit (use the exit () function). 

#include<iostream.h> 
#include<conio.h> 
void main() 
{ 
clrscr(); 
int choice,a,b; 
cout<<"enter values of a and b :"; 
cin>>a>>b; 
cout<<"enter your choice 1,2,3,4 :"; 
cin>>choice; 
switch(choice) 
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{ 
case 1: 
cout<<"this program is for addition :"; 
int sum=a+b; 
cout<<"\n sum of a and b :"<<sum; 
break; 
case 2: 
cout<<"this program is for subtraction :"; 
int sub=a-b; 
cout<<"\n subtraction of a and b :"<<sub; 
break; 
case 3: 
cout<<"this program is for division :"; 
int div=a/b; 
cout<<"\n division of a and b :"<<div; 
break; 
case 4: 
cout<<"this program is for mutiplication :"; 
int mul=a*b; 
cout<<"\n multiplication of a and b :"<<mul; 
break; 
default : 
cout<<"you made a wrong choice its Error :"; 
} 
getch(); 
} 
 
Q5. Write a program using for loop that prints even numbers from 0 to 20. 

#include<iostream.h> 
#include<conio.h> 
void main() 
{ 
clrscr(); 
int i; 
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for(i=2;i<=20;i=i+2) 
 
cout<<"\t"<<i; 
getch(); 
} 
Q6. Write a program using while loop that takes an integer for a variable nvalue and 
returns the sum of all the numbers from 1 to nvalue.  
 
#include<iostream.h> 
#include<conio.h> 
void main() 
{ 
clrscr(); 
int i=1,nvalue,sum=0; 
cout<<"enter a number :"; 
cin>>nvalue; 
while(i<=nvalue) 
{ 
sum=sum+i; 
++i; 
} 
cout<<"sum of nvalues = "<<sum; 
getch(); 
} 
Q8. Write a C++ program to read the address of a person and exit when the user 
enters dot (.) from the keyboard. 

#include<iostream.h> 
#include<stdio.h> 
#include<conio.h> 
void main() 
{ 
clrscr(); 
char teststr[100]; 
cout<<"enter your address (dot(.) is for ending :"; 
gets(teststr); 
cout<<"you entered:"; 
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puts(teststr); 
 
if(teststr==.) 
cout<<"you entered dot:"; 
 
getch(); 
} 
 
Q9. Write a C++ program to find out the area of a triangle and if any side is zero then 
display the message “There is no triangle”; 
 
#include<iostream.h> 
#include<math.h> 
#include<conio.h> 
void main() 
{ 
clrscr(); 
int a,b,c; 
float s,m,x; 
cout<<"enter values of a and b,c :"; 
cin>>a>>b>>c; 
s=(a+b+c)/2; 
m=s*(s-a)*(s-b)*(s-c); 
x=sqrt(m); 
if(x>0) 
 
 
cout<<x; 
else 
cout<<"there is no triangle:"; 
 
getch(); 
} 
 
Q10. Write a C++ program to input a character from the keyboard and display the 
message after testing whether it is vowel or consonant. 
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#include<iostream.h> 
#include<conio.h> 
void main() 
{ 
clrscr(); 
char ch; 
cout<<"enter any character :"; 
cin>>ch; 
if(ch=='a'|| ch=='e'|| ch=='i'|| ch=='o'|| ch=='u') 
 
cout<<"you entered vowel :"<<ch; 
else 
cout<<"you entered consonant  :"<<ch; 
 
getch(); 
} 
 

End of chapter 7 
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Chapter 8     Functions  
 

Function in C++ 

A function is a group of statements that together perform a specific task. 

Every C++ program has at least one function, which is main ( ). 

A function groups a number of program statements into a unit and gives it a name. 

Why use function? 

Function are used for divide a large code into module, due to this we can easily 

debug and maintain the code. For example if we write a calculator programs at 

that time we can write every logic in a separate function (for addition sum (), for 

subtraction sub ()). Any function can be called many times. 

Advantages of function 

Creating functions in a program is beneficial. They 

 Avoid repetition of codes. 

 Increase program readability. 

 Divide a complex problem into many simpler problems. 

 Reduce chances of error. 

 Makes modifying a program becomes easier. 

 Makes unit testing possible. 

Types of function 
There are two types of function in C++ language. 

They are 

1. Library function or pre-defined function/built in function. 

2. User defined function.  

 

 

 

 

 

 

 

 

 

 
1. Predefined or built in function or Library functions 

Library functions are those which are predefined in C++ compiler. The 

implementation part of pre-defined functions is available in library files that are 

Function 

User-defined 

Functions 

Built-in/Library 

Functions 
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.lib/.obj files. You do not need to create them just call them whenever you want to 

use them. 

Printf (), scanf (), clrscr (), pow () etc. are library functions. 

Pre-Defined Functions 
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2. User defined function 
Also called as Programmer-Defined functions. 

•The functions which are not the part of C++ standard library. 

•The programmer defines the functionality of the functions by themselves. 

•Because C++ does not provide every function that you will ever need, you must 

learn to write your own functions. 

•For example there is no any function in C++ that finds the maximum number out 

of an array or swap two variables with each other. 

•For these tasks you need to create your own (User-Defined) functions. 

These functions are created by programmer according to their requirements for 

example suppose you want to create a function for add two numbers then you create 

a function with name sum ( ) this type of function is called user defined function. 

User-defined functions in C++ are classified into two categories: 

 1. Value-Returning Functions 

Functions that have a return type. These functions return a value of a specific data 

type using the return statement. 

3. Void Functions 

Functions that do not have a return type. These functions do not use a return 

statement to return a value. 

• In first case the function takes some inputs, performs calculations and returns 

one value as a result. Let’s say you want to create a function that receives the radius 

of the circle and returns you the area of the circle, in this case the function returns 

one value i.e. the area, hence it is a value returning function. 

•In second case the function just does its job but do not return a value. Say, we need 

to create a function that receives two strings and displays both the strings after 

concatenating. In this case the function does not perform any calculation and will 

not return any value. 

Components of function 

A function usually has three components. They are 

i. Function prototype/declaration 

ii. Function definition 

iii. Function call 
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1. Function prototype/declaration 

Function declaration informs the compiler about the function's name, type and 

number of arguments it receives and type of value it returns. 

Syntax of function declaration 

Return_type function_name (parameters); 

For example 

A Function name display, receives a character as argument and returns nothing. 

Void display (char); 

And 

A Function name sum receives two integers as argument and returns an integer. 

Int sum (int,int); 

2. Function definition 

Defining of function is nothing but give body of function that means write logic 

inside function body. 

Return_type function_name(parameter) 

{ 

//function body; 

} 

• Return type: A function may return a value. The return _type is the data type 

of the value the function returns. Return type parameters and returns statement 

are optional. 

• Function name: Function name is the name of function it is decided by the 

programmer or you. 

• Parameters: this is a value which is pass in function at the time of calling of 

function. A parameter is like a placeholder. It is optional. 

• Function body: Function body is the collection of statements. 
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Return statement: Function can return values. A return statement is used to 

return values to the invoking function. The type of values a function can return is 

specified in the function prototype. A function which has void as return type don’t 

return any value. Besides basic data type, it can return object and pointers too. A 

return statement is usually place at the end of function definition or inside a 

branching statement. 

Example 

Int sum (int x, int y) 

{ 

Int s=x+y; 

Return s; 

} 

In this function, the return type of sum () function is int. so it returns an integer 

value s to the invoking function. 

3. Function call 

Function call statement calls the function by matching its name and arguments. 

A function call van be made by using function name and providing the required 

parameters. 

Syntax for function call 

function_name ();   or variable=function _name (argument); 

 For example 

display (a);  

s=sum (x,y); 

Consider the following example of function 

void sum ();   //declaring a function 

a=10,b=20,c; 
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void sum ()   // defining function 

{ 

C=a+b; 

Cout<<"sum:"<<c; 

} 

Int main () 

{ 

Sum ();   // calling function 

} 

Out put   30 

Passing argument to a function 

There are two approaches to passing argument to a function. 

1. Call by value 

2. Call by reference / address 

 

1. Call by value 

When a function is called, the called function creates a copy of all the arguments 

present in the calling statement. These new copies occupy separate memory 

locations and the function works on these copies only. This method of calling a 

function is called call by value. In this method, only the value of argument is 

passed. So, if any changes done to those values inside the function is only visible 

inside the function. Their values remain unchanged outside it. In this approach 

the values are passed as function argument to the definition of function. 

Example 1 call by value 

Void swap (int x, int y) 

{ 

Int z; 
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Z=x; 

X=y; 

Y=z; 

Cout<<"swaped value a is:="<<x<<endl; 

Cout<<"swapped value b is:="<<y<<endl; 

Cout<<"_____________________"<<endl; 

Int main() 

{ 

Int a=7,b=4; 

Cout<<"original values a is :"<<a<<endl; 

Cout<<"original values b is:"<<b<<endl; 

Cout<<"__________________"<<endl; 

Swap(a,b); 

Cout<<"The value of a after swapped is:"<<a<<endl; 

Cout<<"The value of b after swapped is:"<<b<<endl; 

Return 0; 

} 

2. Call by reference 

In call by reference mechanism instead of passing values to the function being 

called, references/pointers to the original variables are passed.  

In this method, the called function accesses and works with the original values 

using their references. Any changes, that occur, take place on the original values 

are reflected back to the calling code. 

We also can pass the value by reference. In this case we pass the address of the 

variable rather than value. 
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We use & operator for this purpose. To call by reference we cannot pass value, 

we have to pass memory address of variable. 

Example on call by reference 

Void swap (int *x, int *y) 

{ 

Int z; 

Z= *x; 

*x= *y; 

*y=z; 

Cout<<"swapped value a is:="<<*x<<endl; 

Cout<<"swapped value b is :="<<*y<<endl; 

Cout<<"_______________________"<<endl; 

Int main() 

{ 

Int a=7,b=4; 

Cout<<"original value a is:"<<a<<endl; 

Cout<<"original value b is :"<<b<<endl; 

Cout<<"____________________"<<endl; 

Swap(&a,&b); 

Cout<<"The value of a after swapped is:"<<a<<endl; 

Cout<<"The value of b after swapped is :"<<b<<endl; 

Rwturn 0; 

} 

Value vs pass by reference 

Pass by value: 
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• Makes copy of actual parameter 

• Passes copy of contents 

• Original variable's contents do not change 

• During program execution, value parameter manipulates data stored in own 

memory space. 

 Pass by reference: 

 Passes address of actual parameter 

 Accesses original variable's contents (via address) 

 Original variable's contents do change 

 Returning more than one value 

 More efficient 

 

End of chapter 8 

 

 

 

 

 

 

 

 

 

 

 

 

  


