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Precedence in Arithmetic Operators

An arithmetic expression without pa i Sing
7 The - istinct priori evels of anj : t
precedence of operators. [here are two distinct p 4 thmetjc he
High priority * / % ¥
Low priority + —

renthesis will be evaluated from left to Fight |

Rules for evaluation of expression

First parenthesized sub expression left to right are evaluated. ‘
If parenthesis are nested, the evaluation begins with the innermost sub eXPressiop
The precedence rule is applied in determining the order of application of Operators jp, .

‘ CValya.
sub expressions. "launE
The associability rule 1s applied when two or more operators of the same Precedey

» : Ce Jov
appear in the sub expression. lyg

Arithmetic expressions are evaluated from left to right using the rules of Precedene
When Parenthesis are used, the expressions within parenthesis assume highest Priorilty

Type conversions in expressions
Implicit type conversion
C permits mixing of constants and variables of different types i an expression. C automatieg,
converts any intermediate values to the proper type so that the expression can be evaluated Withyg
loosing any significance. This automatic type conversion is know as implicit type conversion,
During evaluation it adheres to very strict rules and type conversion. If the operands are of differsy

types the lower type is automatically converted to the higher type before the operation proceeds. Tk
result i1s of higher type.

The following rules apply during evaluating expressions
All short and char are automatically converted to int then

[

2.
3.

If one operand is long double, the other will be converted to long double and resit
..... will be long double.

If one operand is double, the other will be converted to double and result will be double.
If one operand is float, the other will be converted to float and result will be float.

If one of the operand is unsigned long int, the other will be converted into unsignet
..... long int and result will be unsigned long int.

If one operand is long int and other is unsigned int the?

..... a. If unsigned int can be converted to long int, then-unsigned int operand will'b:
.......... converted as  such and the result  will  Be » JOHEE it

..... b. Else Both operands will be converted 1o unsigned long int and the result will &
.......... unsigned long int.

If one of the operand is long int, the other wil] be converted to long int and the result will &
long int. g

. . , !
If one operand is unsigned int the other wij] be converted to unsigned int and th

_....result will be unsigned int.

e e —
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J (™

imes there may arise a situation where we wa

pany Lic: i popi? nt to f
M from qutomatic conversion. Orce a type conversion in a way that is
- ."[ air s . . -
“‘“mmﬂ;idcf for example the calculation of numper

of fi ,
femalestudents emale and male students in a class

e
Ratl® ™ “male students

e | represent a wrong figure. This prob
tg rat1o wil . . problem can be sol 3 :
0 ﬂ"crli;b]es to the floating point as shown below. Y660y convertng locsly baelh
fhe V3

Ratio = (float) female students / male students

The operator float converts the female students to floating point for the purpose of evaluation of

e expression- Then using the rule of automatic conversion, the division is performed by floating point

node, thus retaining the frz_lctlonal part of the result. The process of such a local conversion is known as
yplct conversion or casting a value. The general form is
¢

(type name) expression

Operator precedence and associativity

Each operator in C has a precedence associated with it. The precedence is used to determine how
an expression involving more than one operator is evaluated. There are distinct levels of precedence and
an operator may belong to one of these levels. The operators of higher precedence are evaluated first.

The operators of same precedence are evaluated from right to left or from left to right depending
on the level. This is known as associativity property of an operator.

The table given below gives the precedence of each operator.
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order —-C—;tegol'y Operator Operation Associativity
Highest precedence () Function call L3R
s [] Left to Right
S
T Unary ! Logical negation (NOT) | R > L
~ Bitwise 1’s complement Right — Left
- Unary plus
-~ Unary minus
++ Pre or post increment
-- Pre or post decrement
& Address
* Indirection
B Size of Size of operant in bytes
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e o
- Operd S |
Fider Category ___,__,*-/" Dereference L
"'T’-d Member Access /’)* Dereference
ot /
L —— | Multiply Lol
— | Multiplicatio” / Divide
' % Modulus
o
B | Bty DS v LR
"";-‘-_ Additive I Binary Minus
. ——— | shift Lefl LoR
6. Shift o Shift Right
Fasniibas
e = """Z/ Less than L >R e
7t Relational e Less than or equal to
> Greater than
= Greater than or equal to
— __ | Equalto LR
> ety | = Not Equal to ‘
9. Bitwise AAND & Bitwise AND L—->R
10. Bitwise XOR £ Bitwise XOR L -l
11. | Bitwise OR | Bitwise OR LR
12 Logical AND && Logical AND L—->R
13. Conditional 2 Ternary Operator R—->L
14, Assignment = Assignment R—L
= Assign product
Y%= Assign reminder
= Assign quotient
e Assign sum
T Assign difference
i Assign bitwise AND
|; ASS?gn bitwise XOR
2 Assign bitwise OR
N Assign left shift
"~ | Assign right shi

Tirma Cactinn

Scanned by CamScanner



6.4 : Decision Control and Looping Statements

The control statements are used to control the cursor in a program according to the o .
according to the requirement in a loop. Further we can say, changing the order or flow Contro|g h%"
required, There are mainly three types of control statement or flow controls. These are ilh;smm“
below 4

Control Statements

Branching Looping Jumping
If statement  switch  conditional for  while  do break continue  go to

operalon
ke Branching Statement :

€ supports many branching statement depending upon their flow of control and according the

decision making policy. So s also ealled decigion-making statements. The various branching statemen
used are as

(n) il statement
(1) Switch tntement
(¢)  conditional operator statement
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: qgtement is powerful decision making statement which ca
I {8

. n h . e P

 he! .nts. These have either true or false action andle a single zondition or
o | L '

glte!

¢ mainly four types of if statements used in the C programming as :

o
P e ar
I qher® if statement

~ gimple
“) [/'.gl,w statement
(ii)
(i)
) else-
if statement :

"“;q{c(,/ if statement

if or ladder if or multi-condition if statement

imple » , | | |
f {thn only one condition occurs in a Statement, then simple if statement is used having one block.
ral syntax and general flow symbol of simple if statement is :
C!
The £1

i,‘(candiﬁﬂn)

rrue-statement block;

statement =X;

Here first of all condition is true, then the statement block will be executed and after execution of
thisbloci(, statement —x will be executed. But if condition is false, then only statements-x will be executed.
Note that both the times statment-x will be executed. For example, Suppose if you want to assign ‘A’

gade to those students who have percentage greated than 80 and give the result pass to all those student
whether they have not ‘A’ grade. The procedure is as follows :

Program 6.1. : Program to compute the grade using simple if statement :
#include <stdio.h>
#include <conio.h>
#include <dos.h>
main( )

{

float per;

Char grade — & ss;
clrser ();

puts(“\n Enter the percentage:”);
scanf (“%f”, &per);

if (per>=80)
{
grade = ‘A
}

pﬁntf (*\n Result is pass”);
Print(“n\Grade %c”, grade);
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The outp! 6. 9
poter the ercent?E®
ReSU“ IS paSS
Grade A A} WO different blocks. One i
t ’ ‘ o Wi _ . 8 tru
(i) J'elsets:a alsoh single ond1t10 symbol used is as : ? lock g
his sta nd gen A
al syntd |
false block. The gen
g“(conditioﬂ)
frue § fement block;
/
else
{
flase statement block;
}
| be checked. If condition is true then true siyg,

statement-Xy

In this statement block, first of all condition wil
block will be exceuted and after execution O x will be executed., but if condi
false then first false block statements will be exce i !
in both the cases statement-x will be executed.

For example, suppose if you want 0 find the greatest number between to numbers, then the proge

procedure is written as belowl;
Program 6.2 : Program to find the greatest number between

#include<stdio.h>
#include<conio.h>
main( )
{
int a,b,g;
clrser( );
printf(“\n Enter the val
ue of tw ”
SCﬂIlf(“% d% d”, &a,&b). (Y IlumberSI );
if(a>b) ’

two numbers.

{
g=a;
/
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F, els¢

|
\

g=b
:)[mtf (sﬁ\n Gl‘eatCSt Number iS 3 (yod”’g);
getChe ()
J
ut 18
4y 01:::3 value of tWO numbers : 40 36
i 40
Greatest Number 18
Nested if statement :

il - catement occurs within another if statement, then such type of is called neste(i if
When &7 s is some complex than the simple if or if-else statement, but is very useful to

; ons
:owc raal pro®Ie™™ t can be used to solve the problems which have embedded type conditi

Nested if statemen

it 1 mem is as:
On-

other WOI'dS C %
,‘f (condltlﬂn "1)

if (condition -2)
{

st-1;

else
{
if(condition-3)
{
st-2;
}

else

{
- 8f-2;
/
I statement.;

]
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dder ifor else if statement(if-else-if) :
nZ lex problem number of iti -
il in a complex p N0er of conditions arise in a se :
Wt:lj;l R “olve the prot?lfam i . iy quence, then we can use ladder-if or
e fs {his Stateqlent f}TSt condition will be FheCREd, if it is true then action will be taken, otherwise of
qext condition w111.be checked and this process will continue till the end of the co,ndition ;
i genefal syntax is as '

,-f (canditiﬂn'l)
{
st-1;
/

else if (conditoin-2)

{
st-2;
/
else if (condition-3)
{
st-3;

else if (condition-n) .
{
St-n;
‘ /
| else

{

default-statement;

Statement-xc
B =
! 3, the;?’ SUppose if you want to
Program s a5 ;
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. iﬂtement WFor his pUrpOse Switch Statement is used. .It isalee

I 8 way: 4 different blocks. It is also called multi-
s ;Zl syntax of this statement is as :

en

The &

decision statement having multiple blocks.

case value m :
block n;
break;
default :
block n+1;

J
statement-x; "
: : able.
Where is an arithmetic expression and V18 the varl s
rding to the c0Ct:

P,"’g“m 6.5. ; Program to print the color acco

Finclude<stdio, > i T
?am() | "::‘I — '_' ‘,Ij_: k‘ : " ol . b ._‘A', i, : TSt omied

Int code; :
"I MATN MENU");

M(“ml For color R
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’/ﬁ ased for two conditions. Here first of all expl will be executed and if it is true, then further

M ¥ pecked. 1f €xp2 18 5‘”‘.’1’1‘23“ exp3 will be executed, otherwise exp4 will be executed. But if
2T then only the exp> Will be executed. This is the substitute of nested if statement.
: L w‘; ing Statements :

) .0 a single statement oOr a group Qf statements will be executed again and again in a program (in
Whi:e way). then such type processing is called loop. The looping statements used in C-language

ﬂin(erﬂt

e while statement or shile loop
- do statement or do loop
Zj for statemgnt or for loop
(). Nested for loop statement

while statement :

While statement or while loop is an entry control loop. In this, first of all condition is checked and

i true, then group of statements or body of loop is executed. It will execute again and again till
jition becomes  false.

con _
The general syntax 1s :
while (test condition)

{

block of statements;

/

statement -x;

o

For example, Suppose if you want to find the average of first n positive integer numbers, then the
procedure applied to compute the average by using the while loop is :

Program 6.6. : Program to illustrate the concept of while loop.
#inclued<stdio h>
finclude<conio. h>
Main( )
{
Int i, sum, n:
ﬂﬂat av;
Clrscr ).
Pl'intf(“\n Enter
(v
Sum;().

the value of n:”);
y&n);
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= Sum w2l

sum
it 15
]’

| o) S )
a'tf(“\nsum’s'/o o av);
P @tf(“m Average I il
pri

The output IS
Enter the value ©

sum s: 59

is: 3.3
AvEIage do-while( ) :

t or do-loop OF j
(b) do statemen : ' ent, first body of the |
i also called do-while statement. In this statemn Y O0P 18 executeg

the condition is checked. If condition is true, then the body of the .100p is executed Wher g
becomes false, then it will exit from the loop. The syntax of do-loop is as follows :

do

fn; 10

{
block of statements;

/
while(condition);

while loop, the average ﬂ;e end °f the_ while condition. For example as int he abot
computed ag : 8¢ ol n positive integer numbe by using the do-while loop

find th
include<stgio “average of N numbers using do-while()loop-
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F/
!
sum = sum + i;
i=tlE
} while(i <=n); -
cintf (“\n Sum is %d”, sum);
av;(ﬂoat)sum/ n;
printf(“\“ Average 1s :%d”,av);
getche();

9 o stateme“t or for loop :
iin loop;lngh s_t;{tgmuznt, le]th;:l ;epeat again and again till it satisfies the defined condition. It is
which initialize, ¢ eck the condition and increment/ decrement th [ i
t
_The general syntax IS as : ARy
test condition; increment/ decrement)

e Step loop,
dngle statement

for (initial value;

body of the loop;

/
while(condition);

statement-X;
It is also entry controlled loop, where first condition is checke
hen in the loop We apply the condition and further We

accuted. In this, first we initalize the value, t
After execution Of completion of the body of

ncrement or decrement the loop according to requirement.
the loop, when the condition becomes false, the statement-x will be executed. For example, 10 find
bers, the for loop procedure be applied as:

average of first n positive integer num
Program 6.8 : Program to find the average of Numbers by using the for loop-
#include<stdio.h>
#include<conio.h>
main()
{
int n, i, sum;
float av;
clrser(); R
printf(“\n Enter the value of N:”); i Lo K
sCa “%d”,&n); ; I. 8
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e

“L' - , 'mn'mum

onal / pward 010

jomdl Jt y
s2; .

if (condttwn)

goto label;

s3;
s4;
label:
s5;
56;

| ncondif

Conditional forwa "
Note that here first statement S

label name) and execute the sta'tement s.5 alndC
In C-language Jabel name is either a smg e
This concept can be illustrated with th

Program 6.10 : Program to add and
to statement.

sinclude<stdio.h>
main()
&
inta, b, ¢, d;
printf(“\n- Enter the value of a and b:”);
scanf(“%d%d”, &a,&b);
c=a+tb; o
d=a-b;
printf(*\n Addition result is :%d” c);
goto mm;
printf(*\n Subtraction result is :%d”,d);
mm:
printf(*\n End of the program”);
getche();
]
The output is:
Enter the value of 3 and b: 5 2
Addition result js :7

E_nd Of the pr()gram

tement '
rd goto state d s2 will be executed, then specified label( iy ol
s6. It will skip a part of the programi.e, ¢3 and g4 o
haracter or combination of characters, St

e help of following C program as:
subtract two numbers by using unconditiyy,,
. g‘

an,
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i ‘“‘II ’:“‘“ :

i . i
ool of conditional backward statement, it cre

gt case o to or jump, it creates infinite looping.
10 packoward 8 eas

iand
ls*""dflg?;““““ sl;
label :
s2;
s3;
goto label;
s4;
Unmnditional backward goto st Z; ;emenr
label :
s2;
53;
if(condition)
goto label;
s4;
Conditional backward goto statement

| syntax of backward jump statment is as follows :

e «d go to or backward jump moves the control back to the specified addresses and so
S\ '
A Nt

ates finite looping. But in the case of

Here first of all statements s1, s2 and s3 will be executed. Then it will find a backward go to
qatement with a specified address and again s2, s3 statement will repeat either according to a condition
o infnite times if there is no condition. Below written example is of conditional backward go to:

Pogram 6.11 :  Program to compute a square value by using the conditional backward

goto statement.

# mclude<stdio.h>
main()
{
- mtx,y;
start: :
printf(“\n Enter the value of X7
scanf(*%d”, &X);
if(x<0)
{
£0to start;

S
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h %

-

' 0
s opd is %d”, X, ¥); N
printf{(*\n Square rool of %6d 15 70
getche();
)
The output is :
Enter the value of X & -3
Enter the value of x : 3
Square root of 3 is 9
(b) break Statement @ N I -
i -making stateme '
The statement always used with ;he dcc(;?tlio(;;l . eg nt like if apg SWitch
statemnt will quit from the loop when the CO”‘ ' af oy
The general syntax for break statement 1S as : )
break;
This statement is used within do-loop, while loop and for loop. The use of break g1
the while loop structure is as : elncm“_ﬁ
while (conditional)
[
if (condition2)
{
break;
/
/ statement-x;
By using structure of the for loop, the break statement is used as:
for (initial value; condition, increment/ decrement)
{
if(condition-1)
{
break;
}.
h
statement-x;
: N 2
As in the above structure, when condition-1 becomes true, then it will break the loop and Q?;‘cm
Il;he for loop and move to the statement-x, i.e. after exiting from the for loop, statement-X bcn?andﬁ
or exan?ple, S'Uppc?set you are computing the sum of first n positive integer number (=10
computation will quit if the value of the I becomes 7.
:
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. ol -
J t"'"“"“-hilc loop and for statement. The general synt

g qi“.‘cnlt‘lﬂ :

T so comes with i - i
" cratemut 818C tFstatemnt. This gty

)t’
1 h }

W -

ment will skip some part of iteratio_n

.. qlatC 1 .
5 cnt the loop value, when continue o

( loop) and
i ] P) comes to the pext looping step i.e. it will
dccrcﬂ

ccurs,
S. The general structure of the continue statement

sl;
s2;
ifcondition-2)
{
continue;
}
s3;
s43
}
Statemeﬂt‘X;
[n the above structure, First of all the statement s1 and s2 will be executed. When a condition met
within the loop and if the condition becomes true, then the continue statement be executed and it will

qove to start the next looping iteration by skipping the statement s3 and s4. When condition becomes
filse, then the statement s3 and s4 will execute. After completion of the loop, the statement-x will be

executed.
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