EEM103
Computer Programming

Week4

* Operators
* |0 functions

* Operators
— Arithmetic
— Relational
— Logical
— Bitwise
— Assignment
— Others
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Arithmetic operators

* Double operand:

< operand> < operator> < operand>

+ addition

- subtraction

* multiply

/ division

% mod (remainder — bslimiinden kalan)
8%3>2, 8%4->0, 8%8->0, 8%10->8

Division
/ division
10/4->2
10.0/4->25 10/4.0>25 10.0/4.0>25

int number ;
number = 10.0/4.0; = number =2

float a;
int b=10, c=4;
a=b/c =2 a=2;

a=b/c0; 9,%
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Division
float a;
int b=10, c=4;
a=b*1.0/c; > a=2.5
a=b/(c*1.0); 2> a=2.5

a=(float)b/c; > a=2.5 CASTING

a=b/(float)c; > a=2.5 CASTING

* Single operand:
<operator> < operand> (or vice versa)
++ incrementby 1,
-- decrement by 1,

* Pre-fix vs. Suf-fix;
The place of increment/decrement operator changes the order of
process if there are more than one operation in a statement.

int a=5 , b;
b = at+; -> assign a to b, then increment a.
printf(“a=%d , b=%d”, a,b ); - a=6, b=5

int a=5 , b;
b = ++a; - increment a, then assign a to b.
printf(“a=%d , b=%d”, a,b ); - a=6, b=6




Relational operators

> greater than
>=  greater than or equal

< less than

<= less than or equal
== equal to

I=  not equal to

* The result of a relational operator is either 1
(True) or O (False).

Logical Operators

&& VE (AND) The result of a logical
|| VEYA (OR) 2?;F?Ft:|;.<>)'elther 1 (True)
! DEGIL (NOT)

0 is logically FALSE (0),
?Em? All other numbers which
o are not equalto O is
., TRUE(1)
1 18 &&42218&8&1~>1
18 && 0 21&&0 >0
6 >11->0

0
1 0 1
0 0 1
1 1 1

o O -
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0 0 0

0 nonzero 0

nonzero 0 0
nonzero nonzero 1
0 0 0
0 nonzero 1
nonzero 0 1
nonzero nonzero 1
0
nonzero 0

Bitwise operators

* The bitwise operators are used to manipulate
the bits of operands both signhed and
unsigned.

— Unsigned integers are normally used with the
bitwise operators.

* The bitwise operators are

* bitwise AND (&),

* bitwise inclusive OR (),

* bitwise exclusive OR (*; also known as bitwise XOR),
left shift (<<),

right shift (>>) and

* complement (~).
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H o r o
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R B o o
R o R o
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* Problem
6&8="7
6&&8="7
6|8 =7

= B O O
H © = ©
c B B o

Bitwise shift operators

>> shift to the right (divide by 2)
<< shift to the left (multiply by 2)

E.g: 6 >>1 (shift right 1 bit)
0000 0110 >> 1
0000 0011 =3
E.g: 6 << 2 (shift left 2 bit)
b
0000 0110 << 2
0001 1000 =24
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Assignment operators

= Assignment operator
Left-value €< Right-value :
R-value may contain more than one operation.

L-value should contain only one variable.
E.g:a=b+c = True, a=b+c+d*(e+f) 2 True
atb =c+d 2> False

Assignment operators

Assignment by operation
+= -= *= /:
%= <<= >>= &= |=

+= => assignment by addition
E.g. a+=5 > a=a+5
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Assume:int ¢ =3, d=5, e=4, f=06, g =12;

+= C +=7 c=c+ 7
—_ d-=4 d=d- 4
e & #=15 e=¢e*5
/= f /=3 f=Ff/3
%= g %= 9 9g=9%9

10toc
lwod
20toe
2tof
3tog

Other operators

* sizeof()

— returns the size of a variable in memory (in bytes)

sizeof(int) > 4
charc;
sizeof(c) =2 1

* content of (in pointers chapter)

& address of (in pointers chapter)

? : Conditional Expression (in control statements chapter)
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Operators Precedence

Category Operator Associativity
Postfix () [1 == & 4k == Left to right
Unary + - | ~ 44 --(type) & sizeof Right to left
Multiplicative * | % Left to right
Additive + - Left to right
Shift << >> Left to right
Relational < <= > >= Left to right
Equality == I= Left to right
Bitwise AND & Left to right
Bitwise XOR 2% Left to right
Bitwise OR | Left to right
Logical AND && Left to right
Logical OR 1 Left to right
Conditional G Right to left
Assignment = += -= *= [= Y=>>= <<= Q= ~= |= Right to left
Comma ; Left to right
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