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Relational and Equality Operators 
• The relationships can be expressed in C++ by using the relational operators. These

operators are listed in the following table and assume variable A holds 10 and
variable B holds 20, then:



Here there are some examples:
• ( 7 == 5 ) // evaluates to false.

• ( 5 > 4 ) // evaluates to true. 

• ( 3 != 2 ) // evaluates to true.

• ( 6 >= 6 ) // evaluates to true.

• ( 5 < 5) // evaluates to false.

Also, instead of using only numeric constants, we can use any valid 
expression, including variables. 

Suppose that a=2, b=3 and c=6, 

• ( a == 5 ) // evaluates to false since a is not equal to 5. 

• ( a * b >= c ) // evaluates to true since (2*3 >= 6) is true. 

• ( b + 4 > a * c ) // evaluates to false since (3+4 > 2*6) is false. 

• ( ( b = 2 ) == a ) // evaluates to true. 



Logical Operators

• The logical expression is constructed from relational expressions by 
the use of the logical operators not(!), and(&&), or(||)





Example 1: Assume: a = 4, b = 5, c = 6. find the following expression: 

Example 2: Assume X = 0, Y = 1, Z = 1; find the following expression:

(a < b) && (b < c)

T && T

T

(a < b) || (b > c)

T || F

T

! (a < b) || (c > b)

!(T) || T

F || T

T

(a < b) || (b > c) && (a >b) || (a > c)

T || F && F || F

T || F || F

T || F

T



Example 3: Suppose you have the following declarations: 
• bool found = true ; :

• int age = 20 ; 

• double hours = 45.30 ; 

• double overTime = 15.00 ; 

• int count = 20 ; 

• char ch = 'B' ; 

Consider the following 

Expressions : 

F   &&    T
       F

! ( T    &&  T) 
       ! ( T )
            F



Bitwise Operators 
• The bitwise operators are listed in the following table as:



Let’s look at the truth table of the bitwise operators.



• Example: We will perform a Bitwise operation between two numbers 7 and
4. In binary 7 will be represented as 111 and 4 will be represented as 100.

1. Bitwise AND (&)

As we can see in the above example only those bits are set bits whose
corresponding bits (both) are set. Therefore 7&4=4

1 1 1
&

1 0 0

1 0  0 = 4



2. Bitwise OR (|)

1   1    1
|  

1   0    0
1    1    1   = 7

As we can see in above example those bits are set bits whose at least any one

corresponding bit are set. Therefore 7|4=7.

3. Bitwise XOR (^)

0 1 1

As we can see in above example those bits are set bits whose corresponding bits
are different . Therefore 7^4=3.

1    1    1  
^ 

1    0    0

= 3



4.Bitwise NOT (~)

• The Bitwise NOT operation is performed on a single number. It
change the current bit to it's complement , i.e. if current bit is 0 then in
result it will be 1 and if current bit is 1 then it will become 0. It is
denoted by the symbol ~ .

• Example: We will perform bitwise NOT Operation on number 4. The
number 4 is represented as 100 in binary.

~ 1 0 0

0 1 1

• As we can see in result the bits whose initial value was 1 are 0 in
result and vice-versa. Therefore Bitwise NOT of number 4 will be 3.



5.Left Shift (<<)

• Example: Consider we have an integer 5, and we will left-shift its bits
by 2 positions. The operation will be represented as x << 2.

• The number 5 is represented as 101 in binary. We will add some zeros
at the beginning to left shift the bits. Therefore it will be represented
as 00000101.

• we will move all the bits two positions to left and we will fill the
empty positions with 0. Therefore it will become 00010100 which is
20 .

• As mentioned earlier left shifting the number by two bits means
multiplying it by 2 raised to 2 which is 4 . 5*4 = 20 shows the above
mentioned statement.



6.Right Shift (>>)

• Example: Consider we have an integer 16, and we will right-shift its
bits by 2 positions. The operation will be represented as x >> 2.

• The number 16 is represented as 10000 in binary. We will add some
zeros at the beginning to right shift the bits. Therefore it will be
represented as 00010000.

• We will move all the bits two positions to right and we will fill the
empty positions with 0. Therefore it will become 00000100 which is 4.

• As mentioned earlier right shifting the number by two bits means
dividing it by 2 raised to 2 which is 4 . 16*4 = 4 shows the above
mentioned statement.



Example 4: Write a C++ program to read two numbers and compute
bitwise operators between them.

#include<iostream.h>                                

#include<conio.h>

main ( )

{

int a, b, c, d, e, f, g, h ;

cin >> a >> b ;

c = a & b ;

cout << "c=" << c << "\n" ;

d = a | b;

cout << "d=" << d << "\n" ;
e = a ^ b ;
cout << "e=" << e << "\n" ;
f = ~ a ;
cout << "f=" << f << "\n" ;
g = a << 3 ;
cout << "g=" << g << "\n" ;
h = a >> 3;
cout << "h=" << h << "\n" ;
getch ( ) ; }



Exercises 

Q1: Write C++ program to find the value of B (true or false) for the
following: i= 5; j = 9; B= ! (( i > 0 ) && ( i >= j ));

Q2: Write C++ program to illustrate the relational operators :

(a > b), (a < b), (a == b),(a != b). Assume that a=10 , b=6 .

Q3: Write C++ program to read two numbers and compute bitwise
operators on them. Assume that a= 5, b= 9




