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¢  Explain basic structure of C++ program.
¢ Introduce the use of Preprocessor directives in C++ program.
¢ Comment Statement in C++

3.1 BASIC STRUCTURE OF C++

In C++ program is divided into three
parts:

1. Preprocessor Directives

2. Main Function Header

3. Body of Program / Function
The basic structure of the C++

program is given in Figure No. 2.1:

Fig. 2.1 Basic Structure of C++ Program

S.NO. Codes and Symbols OV Description

| The # symbol is called Preprocessor

Directives. #include is used to link
#include<iostream> |the external header files/libraries
which may be required in program.
#define is used define constants in
program.

This instruction tells the compiler to
y use standard namespace. The
Namespace is the collection of
using namespace Std; identifiers. It is used for wvariables,
class, functions, and objects. All these
elements of the Standard Library of
C++ are declared within standard

“std”.

) ) int main( ) function is used for
int main () execution of C++ program.
int main ( ) return value zero.
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This symbol indicates the beginning
{ of the main function. It is also known

as Opening Curly braces. B
Instructions that perform a partimﬂﬁ|
of

task is called a statement. Stat

terminator (;) used to t
statements. This symbol @ own

AT 5. |Statement; as semi colon.
aE ¥ For example: co @“Pakistan
- = Zindabad”;
i The output Of} given example is
_:': roe that “Pakistan Zindabad” will print
: ':-4 R on the scr
. =] The value is the exit code of

gram. By default, main( ) in
eturns an int integer data type
lue to the operating system.

This symbol indicates the ending of
the main function. It is also known as

6. |return value; Y

Closing Curly braces.

@ 7| The body of the function is enclosed between curly
Yo wa. <3 | braces. All instructions are executed within opening
7 “{” and closing “}” curly braces.

3.2 .. COMMENT STATEMENT IN C++

The comment statement are those statements that are ignored by the
compiler. These statements do not execute. Through comments, the
programmers give special remarks to the statements for their convenience. In
C++, there are two types of comment statements.

1. Single Line Comment

2. Multi Line Comment

Single Line Comment:

It is used to a single-line explanation with the help of a double slash
(//) symbol. If the programmer wants to use a single line comment on more
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than one line, this may need to put a double slash on each line at the start.
These comments are ignored by the compiler, which means comments are
not executable.
For example:
// Single line comment
// This is my first program
#include<iostream>
int main( )

{

Statements..;
return 9;
}
2. Multi Line Comment:

It is used for multiple-line explanations. Symbols (/* and */) are
needed at the start and end of the statements. These comments are ignored
by the compiler, which means comments are not executable.

For example:
/* Multi line comment
This is my first program */
#include<iostream>
int main( )

{

Statements..
return 0;

}

Differentiate between input and output functions.
Use input and output functions in a program.
Describe the use of statement terminator in a program
Use escape sequences in any C++ program.

3.3 INPUT/OUTPUT Handling in C++

In C++Input and Output streams perform Input/ Output (I/O)
operation and these I/O stream are stored in header file. Such as <iostream>.
These header files must be mentioned at the beginning of the program.




I/ O streaming uses multiple input/output channels.
%KW%I_,J

3.3.1 Output Function

S.no. Functions Description with example X
cout is a predefined object in C++. &e‘d to
e display the output to the standa %ut
Gy Ak device i.e. monitor. “cout” u @tion
- S 1. | cout statement | 9Perator (<<)
7 . a Syntax: cout << variable S ut <<exp./string
" << variable
5 For example:
w5 cout << “MY PROGRAM”'
- ::l_-_ This functlol( to print the string to the

N outpu . he new line is automatically
= inse prmtmg the string.

Syntax: int puts(const char * str);
!%ample : :
Q lude<iostream> OUTPUT:

ing namespace std; MY FIRST

2. puts()

int main ( ) PROGRAM
{
puts(“MY FIRST PROGRAM”);
return 0;
/ }

“cout” stands for “Character Output”. Here C means
You KW';I}L,J character and Out means output.

puts( ) is defined in <cstdio> header file. This file must
be included at the beginning of the program.

Teachers Note .
® Teacher are supposed to orient students also about the

./ function of putc( ) in C++ program.




3.3.2 Input Function

S.no. Functions Description with examples
cin is a predefined object that reads data from
the keyboard with the extraction operator (>>).
This operator allows you to accept data from
standard input device.
Syntax: cin >> variable;
For Example:
1 . #include<iostream>
. cin statement . .
using namespace std;
int main( )
{
int a;
cin >> a; ¢//cin takes input in “a”
variable
return @;
}
o getch( ) is predefined function. This
function is defined in conio.h (Console
Input and Output header file.
e It is used to get a single character from
keyboard during execution of program.
¢ The entered character is not printed on the
screen.
e [tis used to hold the output screen until the
user press any key from the keyboard.
2, getch() For Example:

#tinclude<iostream>
#include<conio.h>
using namespace std;
int main ()
{
char ch = getch();
cout <<"X Class";
cout << ch;

return 0;




The function of “getche( )

getch() function.

”

is similar to

The “getche( )” stands for get character

echo.

This function displays the character that
entered by the user.

It is also predefined function in “conio.h”

header file.

Syntax: character variable = getche( );

For example:
#include<iostream>
#include<conio.h>
using namespace std;
int main ()
{
char ch;
int a=10,b=10;

OUTPUT:

Do your want to
continue(Y/N)..Y
the addition is..... 20

cout <<"\n Do you want to continue

(Y/N)..";
ch=getche();
cout <<

<<a+b;

return 0;

}

"\n the addition is....'

The getchar( ) function in C++ reads the
character from standard input stream. It's
defined in <stdio.h> header file. It needs to
press Enter Key after entering the character.

For example:
#include<iostream >
using namespace std; | Use of getchar

int main () function....a
{ getchar is

OUTPUT:

char ch;

cout << “\n Use of getchar




function”;
ch = getchar();
cout << “\n getchar is” << ch;

. return 0; 6

This is a predefined function in it
reads characters from stdin and éb them
e

until a newline character foun fined in
<cstdio> header file. Program&shows how
to apply this function in C++.

Syntax: gets(variesl%

For example:
OUTPUT:

#include<io m> -
#include< Enter the message....

usin @ace std; Pakistan
int @ Your message is

Pakistan
%ar' ch[20];
out << “\n Enter the message.

gets(ch),
cout << “ Your message is....”
ch;

return 0;

}

Teachers Note
It is good if teacher informs students about the function of
getc() in C++




3.3.3 Statement Terminator (;):
Every statement in C++ must be terminated with semi colon (;). It
indicates the end of the statement and it is also called Statement terminator.
If the terminator is missing an error message will occur.
3.3.4 Escape Sequences:
The escape sequences are special non-printing characters. They can be
used with the “cout” in C++. An escape sequence starts with a backslash (\)
| and a code character.

1 The commonly used escape sequences are given below:
4 Escape Sequence Explanation with exqﬁg\
-1l “a” means Alert or alarm. It cau ep sound in the
« | { \a computer. %
- A Example: cout <<”\a”;
{ “b” stands for backs& It moves the cursor
1 \b backspace.
. Example: cout << 3
=4 “t” stands f ntal tab. It is used to shift the
\t cursor to a couple of spaces to the right in the same line.
Example.%t << \tY;
r New line or line feed. It inserts a new

\n rsor moves to the beginning of the next line. 5
e: cout << “\n”;
' iage Return “r”. It is used to position the cursor to
\r ke beginning of the current line.
Example: cout << “\r”;
\ “\ backslash” It is used to print the backslash character.

Example: cout << “\\”;

“Single quotation” It is used to print the “apostrophe (')
\ sign or character.

Example: cout << “\’”;

“Double quotation” It is used to print the quotation
\” mark. Example: cout <<“\””’;

Teachers Note | Teachers should ask students to develop program
using escape sequences.




3.4

OPERATORS:

Operators are special symbols used for specific Operator
purposes. Operators perform mathematical operations l

on Operands. For example: X + y. Here “x” and “y” _
are operand and “+” operator. There are seven types of x ""l" Y

operators that are used in C++ programming.
3.4.1 Arithmetic Operators ! |

3.4.1

3.4.2 Increment Operators
3.4.3 Decrement Operators Qperands
3.4.4 Relational Operators
3.4.5 Logical Operators
3.4.6  Assignment Operators

3.4.7 Arithmetic Assignment Operators
Arithmetic Operators:

In Arithmetic operators, five different operators are used to perform |

an arithmetic operation. All operators except Remainder or Modulus

operator can be used in integer and float data type.

Addition (+): It is used to perform arithmetic addition.

Example: a + b;

Subtraction (-): It's used to perform arithmetic subtraction.

Example: ‘a =b;

Multiplication (*): It used to perform arithmetic multiplication.
Example: a * b;

Division (/): It perform the arithmetic division of two numbers.
Example: a/b.

Remainder / Modulus (%): It used to find remainder of a division. It
returns the remainder of an integer value. Remainder operator is also
known as Modulus operator. This operator is used only with integral
data types.

Example: 5/2 =2 and 1 is remainder. We can write in this form 5%2




Develop a simple calculator in C++ by using arithmetic operators.

#include<iostream>
using namespace std;
int main ()

{
int a,b,add,sub,multi,remd;
float div;
cout <<"\n \t CALCULATOR";

cin >> a;

cout << "\n \t Enter the value of b

cin >> b;

add = a+b;

cout << "\n \t Addition of "<< a <<"and.. "<< b << "is....

sub=a-b;
cout << "\n \t Subtraction of "<< a <«<"and..."<«

.."<< sub;

multi=a*b;

cout << "\n \t Multiplication of "<< a <<"and..."<< b <«
<< multi;

div=a/b;

cout << "\n \t Division of "<< a <<"and..."<< b <«

is...."<«
div;

remd=a%b;

cout <<+ "\n \t Remainder of Modulus division of
<<"and..."<<'b << "is...."<< remd;

return 0;
} OUTPUT

CALCULATOR

< a

Enter the Value of a..... 15

Enter the Value of b..... 10

Addition of 15 and 10 is

Subtraction of 15 and 10 is

Multiplication of 15 and 10 is ..... 150

Division of 15 and 10 is

Remainder of Modulus division of 15 and 10 is.....




@O @ In the division of integers, numbers show only whole
You Know

numbers in result.

Teach:rs o Teachers are supposed to explain the precedence of

./ Arithmetic Operators.

3.4.2 Increment Operator (++):

The increment operator can be used with any type of variable. It is
used to add 1 to the value of a variable. Increment operator represented by
++ (double plus sign). This operator can be applied only to a single variable.
There are two ways to use increment operator:

¢ Prefix Increment Operator: You can apply this operator before the

variable name. It can be written like ++a. ie. x=++a;
Example:

#include<iostream>
using namespace std; %ﬁas
int main ( )

{

int a=10;

cout << “\n Value of a is....”<< ++a; mmm) Prefix Increment Operator
return O;

}

In prefix increment operation value of a is printed as 11 because 1 is
added in ‘a’ before printing.
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¢ Postfix Increment Operator: If the increment operator is applied
after the variable name, it is known as Postfix Increment operator.
It is written like a++.
Example:
#include<iostream> Output:
using namespace std; Valueof ais......10
int main ( )
{
int a=10;
cout << “\n Value of a is....”<< a++; =) Postfix Increment Operator
return 0;

}

In Postfix increment operation value of a is printed as 10 because 1 is
added in ‘a’ after printing. So the value of ‘a” will change to 11 after
printing,.

3.4.3 Decrement Operator {(~-):

The decrement operator is same as increment operator but it subtracts |
1 from the value of a variable. It is represented by - - (double minus sign). It
can also be used as prefix and postfix.

3.44 Relational Opérator:

The relational operators are used to test the relation between two
values. All relational operators are binary operators. These operators must
require two operands. The result of the comparison is True (1) or False (0).
The relational operators are also known as Comparison Operators.

The following are the relational operators and their operations.

vOperators Meaning Purpose Expression
Its check the equality of two
operands values.

It checks whether the value of
Not equal to | the left operand is not equal to al=b
the value of the right operand.

== Equal to a==b
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This operator checks the value
Greater than | of left operand is greater than
the value of right operand.

Its check the value of left

Less than operand is less than the value of
right operand.

It checks the value of the left
operand is greater than or equal
to the value of right operand.

It checks the value of the left
operand is less than or equal to
the value of right operand.

Use relational operators in C++ program:

Greater than
or equal to

Less than or
equal to

OUTPUT
Relational
Operator

// Relational Operators
#include<iostream>
using namespace std;
int main ()

int a = 10;

int b = 20;

cout << \t Relational Operator";
cout <«

cout <« \t” == b) << endl;
cout <« \t” b) << endl;
cout << \t” b) << endl;
cout <« \t” a) << endl;
cout <« \t” a) << endl;
cout <« \t” a) << endl;

return 0;

}
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3.4.5 Logical Operator:

Logical operators are used to determine two relational expression.
These operators can be used in many conditional and relational
expressions. There are three logical operators that are used in Cit+
programming.

Operators Description

This  operator is called AND.
&& The condition will be true if both

) x>y && x<z
expressions are true.

It's known as OR operator. The
condition will be true if any one of the
expressions is true.

x=10, y=5, z=12
x>y || x>z

This operator is called NOT. The
condition will be inverted, false
becomes true and true becomes false.

x=10, y=5;
H(x<y);

Differentiate between relational and logical operators
Relational Operator:
e These operators are used to perform logical operations on two given
variables.

¢ The relational operators are used to compare any two values.
Logical Operator:

¢ These operators are used to compare the two relational statements.

o The logical operators are used to combine one and more than one
relational expression.
Like relational operators they also give True (1) or False (0) results.




Use Logical and Relational operators in C++ program:
#include <iostream>
using namespace std; OUTPUT
int main () LOGICAL OPERATOR

{
int x = 10; 1 AND OPERATOR

int y = 5; 1 OROPERATOR
int z = 12; 1 NOT OPERATOR
cout << "\n \t LOGICAL OPERATOR";
cout <«

cout << "\n \t" << ((x > y) && (x < z)) << "\n \t AND
OPERATOR"<< endl;

cout << "\n \t" << ((x >y) || (x >2z)) << "\n \t OR
OPERATOR"<< endl;

cout << "\n \t" << !(x < y) << "\n \t NOT OPERATOR" <<
endl;

return 9;

}
3.4.6 Assignment operator (=) vs Equal to operator (==)

\Y
Assignment operatmé) Equal to operator (==

The assignment  operator
(=) is used for-assigning a
variable to a value.

The equal to (==) operator is used to check
the equality of two operands values.

This ‘operator assigns the | This operator compares value of the left side
value of right-side | and right-side expression. Such as x=10 and
expression to left-side | y=10 than x==y

variable. Such as x=10; If condition true otherwise false.




Use assignment operator in initialization of variable and equal to operator
in order to compare two variables.

#include<iostream>
using namespace std;
int main ()
{
int x=20, y=10;
cout << "\n \t Assignment vs Equal to Operator";

cout << "\n

cout << "\n 20 assignment opt

cout << "\n 10 assignment opt

cout << "\n Equal to opt. result is
(x==y);
return 9;

}

OUTPUT
Assignment Vs Equal to Operator

x=20 assignment opt.....20
y=10 assignment opt.....10
Equal to opt is




Arithmetic Assignment Operators:

In arithmetic assignment operators, the arithmetic operator is
combined with the assignment operator. The assignment operator comes to
the right of an arithmetic operator. This operator is also known' as
Compound Assignment Operator.

A
Operators Description

It adds the right operand to the left
operand and assigns the result to the
left operand.

+= (Addition-assignment)

Example: a+=2 medhs a=a+2

It subtracts the right operand from the
left operand and assigns the result to
the left operand.

Example: a -=3 means a=a-3

It multiplies right operand with the left
operand and assigns the result to the
left operand.

-= (Subtraction-assignment)

*= (Multiplication—assignm%

Example: a *=4 means a=a*4
0 It divides left operand with the right
9 operand and assigns the result to the
left operand.
o (. Example: a /=4 means a=a /4

/= (Division-as




The C++ program consiss of three parts.
e Preprocessor Directives
¢ main Function header
¢ Body of program
#include<iostream> is used to include header files like “iostream.h,
conio.h, etc.
namespace is the collection of identifiers.
The main() function is compulsory element of the C++ program.
The comment statements are those statements that are ignored by the
compiler. These statements are not executable.
I/O Stream is a standard library file that contains definitions of
Standard Input and Output functions.
cout is an output object. It is used to display the output through output
device like monitor.
puts() is a string function and it is included in <cstdio> header file.
cin works as an input object in C++.
Statement terminator (;) is used for statement ending C++
programming,.
Escape Sequences is a non - printable characters. It is used only with
cout statement.
Operators are special symbols used for specific purposes.
o Arithmetic Operator are used for arithmetic operations or
calculation.
Increment and Decrement Operator are used in two different ways
in programming,.
e DPrefix
e Postfix
Relational Operators are used to test the relation between two
values.
Logical Operators are used to determine two relational expression.
Relational and Logical Operators works on a decision making and
loops.
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A. ENCIRCLE THE CORRECT ANSWER:

i)

The C++ header file contains function prototype for

the standard Input and Output functions.
a. <iomain.h> b. <iostream>
c. <fstream.h> d. <cstdio.h>
Which operator is used for input stream?
a.> b. <<
c. >> d.<
gets stands for >
a. get stream b. get string
c. get str d. get std.
getch() and getche() are included in header file.
a. <cstdio.h> b. <conio.h>
c. <stdlib.h> d. <stdio.h>
Which operator is used for logical AND operation?
b. &&
d.!
Which of the following operator is correct to compare two values of

variables?
a.= b. <=
== d.bothband ¢

Which of the following needs pressing Enter Key from the
keyboard?
a. getch() b. getche()
c. getchar() d. gets()
viii) != operator belong to which type of operator.
a. Relational b. Logical
c. Arithmetic d. None of these

R
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ix) Which operator add the first operand to the second operand and
gives the result to first operand.
a.*= b. +=
c. ++ d. +
x) cout << 12-6/2; What will be the result on screen?
a.3 c.6
c.9 d.12
B. RESPOND THE FOLLOWING:
Use \a and \r both escape sequences in a program.
How many types of comment statements are used in C++?

Differentiate between Arithmetic operators and Relational operators.

Write a program in C++ and use all arithmetic assignment operators.
What is basic difference between Assignment operator and Equal to
operator.

What is the basic difference between \n and \t ?

Get the output of following program.

#include <iostream>
using namespace std;
int main ( )
{
int a = 27;
cout << “a i << a << endl;
cout << is now" << a++ << endl;
cout << is now " << a << endl;
cout << is now " << --a << endl;
cout << is now " << a << endl;
return 0;

}




1. Develop programs for manipulating the following formulas.

Title Formula Description u
Calculating Speed of an E i

Object ~
Newton’s second law of N\
motion

Calculating acceleration | a=(vf-vi)/t Accelerat1o: 59, LD (ol =

s=d/t Speed = distance / ti

F=ma

initial v) /
Area of Triangle a='2bh area = (1/2) (base) (height)
Convert the Celsius to s
Fahrenheit F=(c"1.8)+32

. Write a program to calculate the volume of a box.
. Write a program of Marksheet takes input of five subjects, print its total
and percentage also.
4. Write a code to calculate mathematical expression of a2+2ab+b2.
. List out errors from the C++ program and remove those errors, write
the output.
#include<iostream >
using namespace std
int main ( );
{
int x ;
cout << “\n Enter the value of x....
cin >»> x
cout << “\n The square of x
return 9;

}




