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Operators in C++

C++ provides a wide range of operators, which are the symbols that operate on values to perform specific
mathematical or logical computations on given values. They are the foundation of any programming language.

Types of Operators in C++

C++ operators are classified into 8 types as follows::

1.Arithmetic Operators
2.Relational Operators
3.Logical Operators
4.Assignment Operators
5.Unary Operators
6.Bitwise Operators
7.Ternary Operator
8.Special Operators

1. Arithmetic operators

Arithmetic operators perform mathematical calculations. x=10, y=5

Operator

+

Description
Addition
Subtraction
Multiplication
Division

Modulus (Remainder)

Example

x/y

X%y

Result

15

50

Explanation

Adds x and y .
Subtracts y from x.
Multiplies x by y.
Divides x by y .

Finds the remainder of x/y .
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Write a C++ program that demonstrates the use of arithmetic operators of two numbers (num1l
and num2) for performing sum, subtraction, multiplication, division, and modulus (remainder)
operations.

Enter the first number: 18
Enter the second number: 3

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

{ Results of arithmetic operations:
int numl, num2; Sum: 13
cout << "Enter the first number: "; Subtraction: 7
cin >> numl; Multiplication: 3@
cout << "Enter the second number: "; Division: 3

cin >> num2; Modulus(Remainder): 1
// Perform arithmetic operations

int sum = numl + num2;

int subtraction = numl - num2;

int multiplication = numl * num2;

int division = numl / num2;

int remainder = numl % num2;

// Display the results
cout << "\nResults of arithmetic operations:\n";

cout << "Sum: " << sum << endl;

cout << "Subtraction: " << subtraction << endl;

cout << "Multiplication: " << multiplication << endl;
cout << "Division: " << division << endl;

cout << "Modulus(Remainder): " << remainder << endl;
return 0;

} A.P. Baydaa Sulaiman



2. Relational (Comparison) operators
These operators compare two values and return a Boolean result (true or false).

Operator Description Example Returns

— Equal to a=—>b true If a is equal to b, otherwise false

= Not equal to al=b>b true if a is not equal to b, otherwise false

< Less than a<bh true if a isless than b, otherwise false

<= Less than or equal to a<=b true if a isless than or equal to b, otherwise false
> Greater than a>b true if a is greater than b, otherwise false

>= Greater than or equal a>=b true if a is greater than or equal to b, otherwise

to false

Ex: Assume a=5, b= 10

Boolean
Expression Description Result Value Explanation
a ==>bt Is a equalto b ? e false s is not equal to 1e
al=»>b Is a notequalto b ? 1 true 5 is not equal to 1e
a>b Is a greater than b ? e false 5 is not greater than 1e
a <b Is a lessthan b ? 1 true 5 is less than 1e
a > b Is a greater than or equal to e false 5 is not greater than or equal to
b ? 10

a <= b Is a less than or equalto b ? 1 true 5 is less than or equal to 1e



Relational (Comparison) operators

Example of Ascii values comparison

ASCII Value
Operator  Description Example Comparison Returns  Explanation
== Equal to A" == A 65 == 65 true Both characters have the
same ASCII value.
1= Not equal to ‘A" 1= "B’ 65 != 66 true Characters have different
ASCII values.
< Less than ‘A" < 'B' 65 < 66 true ASCll value of 'A' is less
than 'B'.
<= Less than or A" <= A’ 65 <= 65 true ASCIl value of 'A" is equal to
equal to ‘Al
> Greater than ‘BY > A 66 > 65 true ASCll value of 'B' is greater
than "A'.
»= Greater than or B 3= ") 66 >= 65 true ASCll value of 'B' is greater
equal to than or equal to 'A".
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ASCII Table

Decimal Character
48 ‘0"
49 1
50 2"
51 '3
52 4
53 ‘5"
54 '6'
55 7
56 8"
57 9"
88 X
89 Y
20 'z

Decimal
65
66
67
68
69
70
71
72
73

74

120

121

122

This table includes the following:

Numbers (48-57 for '0" to '9%)

Character

Uppercase letters (65-90 for 'A' to 'Z")

Lowercase letters (97-122 for 'a’' to 'z")

Common symbols

Decimal
97

98

929

100

101

102

103

104

105

106

Character

Decimal Character
38 ‘&
42 el
43 "+
47 A
58 "
59 v
60 t<!
61 ="
62 '>'
63 2
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3. Logical operators

Logical operators are used to perform logical operations and return Boolean results.

AND ( && ) Table AND ( && ) Table
A B A&&B A B A&&B
0 0 0 false false false
0 1 0 false true false
1 0 0 true false false
1 1 1 true true true
OR (|| ) Table OR (|| ) Table
A B AlB A B AlB
0 0 0 false false false
0 1 1 false true true
1 0 1 true false true
1 1 1 true true true
NOT (!) Table NOT (!) Table
A 1A A 1A
0 1 false true
1 true false
Logical Operators
For all examples below consider a=10andb=135
Operator Description Example
&& Logical AND (a>b) && (b==5) gives true
I Logical OR (a>b) || (b==2) gives true
! Logical NOT I(b==5) gives false
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Find the result

Ex. What is the final result of variable z after executing all of the following statements?
nt x=9,y=09;
mtd=4, f=4;

intz=x==y) && (d ==1);
z=1&&1; /| z=1

What is the final result of variable zif we change the value of f =4 and d=3?

z=(x==y) && (d==1);
z= 1&&0 ; Il z=0

What is the final result of variable z if we change the && operator to ||?
z=x==y)|[(d==1);
z=1 |0 Il z=1

Ex. What is the result of variable z after executing each of the following statements step by step?
int x=15, y=6, z;

Z= X==Y, Il z=0
z= l(x==y); [/ z=1
zZ= X>y,; Il z=1

z= l(x>y); // z=0
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Ex. What is the result of variable z after executing each of the following statements step
by step? If you know x=15, y=6

1.

z= (x==y)&&(x>y); z= 0&&1 /| z=0
z= (x==y)&&((x<y); z= 0&&0 // z=0
z= xX!=y)&&x<y); z= 1&&0 // z=0
z= xX!=y)&&x>y); z= 1&&1 // z=1

2.

z= (x==y)| |(x>y); z= 0|1 /I z=1
z= (x==y)| |(x<y); z= 0]]0 // z=0
z= (x!=y)| |(x<y); z= 1110 // z=1
z= x!=y)| |(x>y); z= 11|11 // z=1

3.

bool a = true, b = false;

cout << (a && b) << endl; // Output: O (false)
cout << (a | | b) << endl; // Output: 1 (true)

cout << (la) << endl; // Output: O (false)
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4. Assignment Operators

These operators assign values to variables.

Operator

Ex: int a=b5,
a=Db
int x = 10;

X =X + 6;
cout << x; /*

int x = 10;

X += 6; /* X

cout << x; /*

Ex:

int i = 9;
i/=23; /*i

; b=8;

Description
Assignment

Add and assign
Subtract and assign
Multiply and assign
Divide and assign

Modulus and assign

b=2;

Example
a = 10
a += 5
T —= =
a = 2
a /f= 2
a %= 2

Example
a=10
a=a+5
a=a-3
a=a*2
a=al2
a=a%?2

Aalgcdy A aliad aa dpaly ) dnbua dlary o 68 gl cdlalbaall 0da 4didi g

%]

Jr

a8

/¥ x =10 + 6 */

16 */

: DS UgSaws , (+=) Joleodl plasicwl oSU @bl sgSUl uss

= X+6 = 10+6 */
16 */

i/3 =9/3 =3 */
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5. Unary Operators

Unary operators operate on a single operand. 4o dme dlae ol 2 Y (aal5 e 5l) L saal 5 4 e p2diusd Clalaall 028 O

Operator Description Example

+ Unary plus (positive sign) +a

- Unary minus (negate value) -a

| Logical NOT (negate boolean) la

++ Increment ++a Or a++
—— Decrement --a Or a--
& Address-of &a

* Dereference *ptr

I. Unary plus (positive sign) Operators ) aandl Jalaa
The symbol (+) represents the unary plus operator in C++, which explicitly specifies the positive value of
its operand. It doesn’t change the sign of x if it's already positive, but it can be used for clarity in
expressions.

h;yj@b»iﬁl&\bj(%x))gﬁd\h% BB\ \.SAJ:uLJ‘z’}_&M%ﬂ\w\cyﬁaqcﬁﬁ\jgdhy\y\dnl.m(—{—)}‘)&\dfmg
Q‘M‘@@m)ﬁﬂ‘u‘-\iﬂ‘u&auﬁ) ¢ Jaally
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#include <iostream>
using namespace std; // Use the standard namespace
void main()
{
// Unary plus (positive sign)
int x = -5;
int y = +x; // Unary plus, y stays as -5, because + doesn't change the sign
of a negative number
cout << "Unary plus (negative): " <<y << endl; // Output: -5

X = 5;
y = +x; // Unary plus, y stays as 5, because it's already positive
cout << "Unary plus (positive): " <<y << endl; // Output: 5

II. Unary Minus (-) Operator () @ okl Jalaa
The unary minus operator is used to change the sign of an operand. It changes a positive operand to
negative and a negative operand to positive. For example:

Find the inverse ( or negate ) value of x.

Ex1.// Unary minus (negate value)

X = 5;

y = -x; // Unary minus, y becomes -5

cout << "Unary minus: " <<y << endl; // Output: -5
Ex2.// Unary minus (negate value)

x = -10;

y = =-x; // Unary minus, y becomes 10

cout << "Unary minus: " <<y << endl; // Output: 10 A.P. Baydaa Sulaiman



Difference between minus(-) unary operator and minus(-) arithmetic operator:

The minus (-) unary operator and minus(-) arithmetic operator look same, however they are completely
different. The unary — operator works on a single operand while the arithmetic — operator works on two
operands. For example:

int numl = 10, num2 = 5, num3 = 100, sub;

//this is minus(-) arithmetic operator
/[Iworking on two operands numl and num2

sub = numl - num?2;

//this is minus (-) unary operator
/[lworking on a single operand

int inverseNum3 = -numa3; /Ivalue of inverseNuma3 is -100

I11. Logical NOT (negate Boolean) Operator
The logical NOT operator (!) negates a Boolean expression. If the value is true, it becomes false, and vice versa.
#include <iostream>

using namespace std;
int mainQ)

Original value of z:

Negated value of z:

{
bool z = false; // Variable z is initialized to false
cout << "Original value of z: " << z << endl;
cout << "Negated value of z: " << lz << endl;
return 0;

} A.P. Baydaa Sulaiman



IV. Increment Operators V. Decrement Operators

e Postfix Increment ( a++ ): This is when the increment operator is placed after the variable (e.g.,

a++ ). It uses the current value of the variable in an expression before incrementing it by 1. This
is why it's called postfix increment.

bl il ‘_,A AT day aa) 53 AL (g) L2l o WAL Al af b)) el ‘_,A a s A2 g ++
e Postfix Decrement ( b-- ): This is when the decrement operator is placed after the variable (e.g.,

b-- ). It uses the current value of the variable in an expression before decrementing it by 1. This

is why it's called postfix decrement.
bl il 8 )2t dey aa gy lalil) (o) ) g Lgilali o a8 leal) pail) A b addded el b-—

e Prefix Increment ( ++a ): This is when the increment operator is placed before the variable (e.g.,
++a ). It increases the variable’s value by 1 before using it in an expression. This is why it's called

prefix increment.
oad] ail) B aladiad) g aal gy B (o) L abead) jueil) B Lgaladia) of dal g g Bab) S 4]

® Prefix Decrement ( --b ): This is when the decrement operator is placed before the variable
(e.g., --b ). It decreases the current value of the variable by 1 before using it in an expression.

This is why it's called prefix decrement.

bl il B aladiaN) O anl g Galill o) . leal) il B Lgalalind o 2algy b Glali Liad ——b

att; a=atl; s A gadll e AS 5 g RS e dal g glilag BAGS S
++a;
b—; .

b: b—=b-1; 2 N el e A51Sa 5 ) gy LgRISE a5 daly ey Gl 5
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Increment and decrement operators

Assume a=10, find the values of a and result in the following:

Example ( a = Final Result
Operation  Behavior 10 ) a Value
a++ Use a, then increment it. result = a++; 11 10
++a Increment a, then use the incremented result = ++a; 11 11
value.
e Use a, then decrement it. result = a--; 9 10
--a Decrement a, then use the decremented FrETIis = —oF 9 9
value.
Explanation:

e a++ (Post-increment):

e The current value of a (which is 10) is used in result, and then a is incremented to 11.

++a (Pre-increment):

e a s first incremented to 11, and then the new value of a is assigned to result.

a-- (Post-decrement):
e The current value of a (which is 10) is used in result, and then a is decremented to 9.
e __5 (Pre-decrement):

e a is first decremented to 9, and then the new value of a is assigned to result.



Ex -

Ex

#include <iostream=>

using namespace std; Clatlll o) a3 e\éﬁu\ Ada gA @L’d\ gﬁ @Al BadU Y Ua: ddaada

int main() iy ) aidag 2 (@t b, ++a,—b) (e Baalg JS aaly ke
{ (Al pidial (sl ¢} Q99) )y b Ao g i) au)
int a=5,b=10;
a = att;
b = b—;
cout << " The value of a after a++ = " =< 3 <<"\n";
cout <= " The value of b after b—— =" =< b;
return @;
}

The value of a after at++

The value of b after b--

#include <iostream=>

using namespace std;
int main()
{
int a=5,b=1@,
a = ++a;
b = —b;
cout =< " The value of a after ++a = " << a <<"\n",

cout << " The value of b after —-b =" << b;

return @;

The value of a after at++

The value of b after b--
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(at++,b--,++a,-b) (» daaly J< aaly bay lalil)
s el g g) ) A e anly il pag Ladie
(A @l pidial

inta=>5;

int result = a++; // result is assigned 5, then a is incremented to 6

/* Al gy a doiy PJ a éﬁLm% result J=x */

2. Postfix Decrement (b--)
intb =5;

int result = b--; // result is assigned 5, then b is decremented to 4
/* >4 b e Pﬁ b é}Lu{ result J=x *x/

3. Prefix Increment (++a)
inta =5;

int result = ++a; // a is incremented to 6, then result is assigned 6
/* result 3 s gon a5 Yol uslgy a aoiy */
4. Prefix Decrement (--b)
intb =5;
int result = --b; // b is decremented to 4, then result is assigned 4

/* result g 45 a3 &eay QJ 331 >l gy b opadiy *x/
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Ex. Find the value of a and b :
1). If a=5, b=a++
Solution: b=5 a=6

2). If a=5 and b=++a
Solution : b=6 a=6

Ex. Find value of i and j :
1). If 1=7, j=4+ --1; Solution :i=6 j=4+6=10
2). If 1=7, =4+ 1--; Solution: j=11 i=6

Ex: What is the result of variables x,y,z after executing each of the following
statements step by step?

main()

{
int x,y ,z;
x=y=z=0;
x=+t+y + ++z; /I x=2, y=1, z=1
x=y++ + z++; Il x=2 , y=2 ,z=2
x=++y + z++; /I x=5, y=3,2z=3
X= y-- + --z; Il x=5 ,y=2 ,z=2

Cout << HX: " << X << "; y: 1A} << y << "; Z: " << Z;

Solution : x=5; y=2; z=2;

VI. Address-of VI1I. Dereference



6. Bitwise Operator
Bitwise operators perform operations at the bit level.

Operator Description
& Bitwise AND
| Bitwise OR
A Bitwise XOR
~ Bitwise NOT
<« Left shift
>> Right shift

: Bitwise Operators alaiiul cillel) g Logical Operators dsihial) ciluas) 2 NOT s XOR 5 OR sAND ¢ @4

Bitwise Operators alaaiul el

(integer types) dsaall sl Jals (Bits) il ggiws e Jaxd
(Binary representation) AUl Jiaill ae Jalaiig

lass L) ity Jine JSi el 3 (i) < IS e Cibdeal) (5l
ol (Giann Sl dail Ja
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Example

a&b
alb

a*rb

~3

a << 2

a > 2

(Logical Operators) dihiall cilileall
(Boolean values) dsahidl adll ae podicd o

(Bits)cad

o WD e 3ly falsesl true Wiy gl e
Gy PR |
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#include <iostream>
using namespace std;
int main()

{

int a =5, b=3;

cout << "Values: a = " << a << ", b =" << b << endl;

// Bitwise AND

cout << "Bitwise AND (a & b): " << (a & b) << endl;

// Bitwise OR

cout << "Bitwise OR (a | b): " << (a | b) << endl;

// Bitwise XOR

cout << "Bitwise XOR (a " b): " << (a " b) << endl;

// Bitwise NOT

cout << "Bitwise NOT (~a): " << (~a) << endl;

// Left Shift

cout << "Left Shift (a << 1): " << (a << 1) << endl;

// Right Shift Values: a =5, b =3

cout << "Right Shift (a >> 1): " << (a >> 1) << endl; iEitwiSE AND (a & b): 1

Bitwise OR (a | b): 7

return 0; rBitwise XOR (a ~ b): 6

} :Bitwise NOT (~a): -6

Left Shift (a << 1): 18
Right Shift (a >> 1): 2
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b7

b7

b7

b6

b6

b6

(Binary) aulidl deadll

b5

b5

b5
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b4

b4

b4

b3

b3

b3

b2

b2

b2

bits ) e bitwise <llee 188 die zali jll & ui 6

b1

b1

b0

b0

:Bitwise AND (a & b)

5 a
3
1 a&b

:(a|b) Bitwise OR

alb

:(a”b) Bitwise XOR



b7

b7

b7

b6

b6

b6

(Binary) aulidl deadll

b5 b4 b3 b2

b5 b4 b3 b2

b5 b4 b3 b2
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b1

b1

b0

bo

b0

o

|

10

on

:(~a) Bitwise NOT

~a

:(a<<1) ' Left Shift
a<<l
:(a>>1) Right Shift

(a>>1)



7. Ternary Operator (Conditional Operator) ?: Jasl 3l

The ternary operator is a shorthand for an if-else statement.

Operator Description Example

? Conditional (ternary) operator a>b?x:y

Jasu yolic &35 35l 453 Ternary Operator gl Conditional al Jlas »: L ) Bl

sesiiall dagd cline] a3yi CuiS Jls L8 else g if loydll Jas Ja allasio] Gle
The syntax is:
variable = (condition ) ? resultl : result2 ;

false b il Gl sa 58 6 result2 bl dagmll 26w 58 Y g true bl Gl s 05S Laie pesult]l (oY) Aagiill 18t o3 45) alina
1f(condition)
resultl;
else
result2;

Ex 1:
int main()

{
int a = 5, b;
b=a>17?710 : 20; // Ternary operator
cout << b << endl; // The output b = 10
return 0O;

A.P. Baydaa Sulaiman



Ex2:
int main()

{
int x, vy;
cin >> x;
y =Xx>07?7 X ! -X;
cout << y << endl;
return O;
}

If you enter x=4 then y=4, but if you enter x=-7 then y=7

8. Other Special Operators

Operator Description Example

sizeof Returns the size of a variable sizeof(int)

typeid Returns type information typeid(a).name()
new Allocates memory dynamically int* ptr = new int;
delete Deallocates memory delete ptr;

Ex.

int a = 5;

cout << "Size of int: " << sizeof(a) << " bytes" << endl; Size of int: 4 bytes
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sizeof

The sizeof operator in C++ is used to determine the size (in bytes) of a data type or object in
memory. It is a compile-time operator, meaning it evaluates the size of the data type or variable
during the compilation phase.

Syntax:
sizeof(expression)
sizeof(data_type)
® expression : Can be a variable, object, or data type.

® data_type : Specifies the type for which the size is being calculated.

int: 4 bytes
x: 4 bytes

#include <iostream> 1z double: 8 bytes
using namespace std; y: 8 bytes
void main() char: 1 bytes
{ z: 1 bytes
int x = 42;
double y = 3.14;
char z = 'A';
cout << "Size of int: " << sizeof(int) << " bytes" << endl; // Size of int data type
cout << "Size of x: " << sizeof(x) << " bytes" << endl; // Size of variable x
cout << "Size of double: " << sizeof(double) << " bytes" << endl;
cout << "Size of y: " << sizeof(y) << " bytes" << endl;
cout << "Size of char: " << sizeof(char) << " bytes" << endl;
cout << "Size of z: " << sizeof(z) << " bytes" << endl;
}
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