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Flow of Control

® Flow of Control: refers to the order in which a program’s statements are

executed
* Flow of Control: fia s1duzaszasmMsaudun1sadsats 9lullsunss
¢ Any algorithm can be built using combinations of four standardized
flow of control structures:
* Algorithm la 9aansaasisliagluanasgmwaalaseaiionisaiuas
T 4 quluvy dacelui
¢ Sequential
¢ Selection
¢ Repetition

® Invocation
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® Flow of Control
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Flow of Control (2)

¢ Sequential: Normal flow of control for all programs fa N9
[ v
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¢ Selection: is used to select which statements are performed

next based on a condition #ia NIANABNTAITIAAGaR]2

¢ Repetition: is used to repeat a set of statements fa
ﬂ'lsﬁ'nﬁun'lsqm@h&:asgﬁ

® Invocation: is used to invoke a sequence of instructions using a
single statement, as in calling a function A2 N1IAHWNITLA
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® Relational Expression
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Relational Expression (2):

Relational Operators

Table 4.1 Relational Operators in C

Relational Operator Meaning Example

< less than age < 30

> greater than height > 6.2

<= less than or equal to taxable <= 20000
>= greater than or equal to temp >= 98.6

== equal to grade == 100

s not equal to number != 250

Example .
Operand Relational Operand

\ opelrator /

price < 10.63
—~
Expression

Figure 4.1 Anatomy of a simple
relational expression
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Relational Expression

° Relational expressions are also known as

conditions

°® A relational expression evaluates to 1 (true) or 0
(false)
® The expression 3 < 4 has a value of 1 (Lﬁ%ﬁ)%ﬂ)
® The expression 2.0 > 3.3 has a value of 0 (Lﬁm‘ﬁ'ﬁ))
® The value of hours > 0 depends on the value of hours

=~ %] d‘:g’ 1 @ 1
‘lumm hours >0 NaawDznagnual hours
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Relational Expression (3)

® Character data can also be compared using

relational operators

Table 4.2 Sample Comparisons of ASCIl Characters

Expression Value Interpretation
A>T 0 false
‘D <="7Z" 1 true
B =="F 0 false
‘g >="m’ 0 false
h' 1="c 1 true
'3 == "A' 0 false
‘B' < @’ 1 true
h'>Z 1 true
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® The One-way if
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One-way if (2)

Program 4.1

1 #define LIMIT 3000.0

2 #include <stdioc.h>

3

4  int main()

5 {

6 int idNum;

b float miles;

8

9 printf ("Please type in car number and mileage: ");

10 scanf ("sd %f", &idNum, &miles);

Tk

2 if (miles > LIMIT)<— No semicolon (;) here .
13 printf(" Car %4 is over the limit.\n",idNum); }One-way if statement
14

15 printf ("End of program output.\n");

16

17 return 0;

18 1}

11
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One-way if

¢ Simplest decision structure:

= Ao a a
(8V) E’J%I‘II‘YI ANBWBNIINIILA

if (expression)

Next statement

Figure 4.2 One-way if statement flowchart

statement executed if condition is true

° P ‘1 . 1@ a A @
LWawnly (expression) %3%ﬂ(§l‘§’)ﬁ)ﬁﬂﬂ?’llﬂ%’iﬁ\‘lﬁiaL‘Yl'i)

[ [~ a o o A ]
° AINAANDIINNIIATIFOULT WY drdeNadeanin if 9
o a 1 -] [~ [~4 ]
ANAURWNT UADIHAANEINMIATRF TN 9z laidl

AR UBHNITIA 9
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Compound Statement

° o o niﬂl Y o a o a ‘1 = [ -~
ANFIN AN NTITRAIINNATNIVFDULI W LY N 2 anWie A
° One Statement: ALHWNITLNYI 1 AT1&I

E—

if (expression) if (expression)

{ Statementl;
Statement; awnsaaz § 16 nsouin one statement
} .
* Compound Statements: ALHWHNITHANL A
if (expression) . 1
xample:
// Open Block must be put
Statement1; if (X < 10)
Statement2; {

printf(“x = %d\n”, x);
Statementn; X = X + 10;

(f)// End Block must be put printf(“x + 10 = %d\n”, x);

}

A First Book of ANSI C, 4th Edition

12



Topics The if-else Statement

® The most commonly used if-else statement is:

if (expr‘ess ion) From previous statement
{ l

¢ statement1; y
} o

° else e
{ ves (true)

. statement2;
® The if-else Statements }

statement1 statement2 | (else part)

° If the value of expression is 1 (true),

’ l

the statement1 is executed

° If the value of expression is 0 (false),

To next statement
the statement2 is executed Figure 44 The if-else flowchart
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Program 4.2 The if-else Statement (2) Bl 7omas e if else Statement (3)

, 3 1 #include <stdio.h>
1 #include <stdio.h> 5
2 #define LOWRATE 0.02 /* lower tax rate */ 3 int main()
3 #define HIGHRATE 0.025 /* higher tax rate */ 4 {
4 #define CUTOFF 20000.0 /* cut off for low rate */ 5 char tempType;
5 #define FIXEDAMT 400 /* fixed dollar amount for higher rate amounts */ 6 float temp, fahren, celsius;
7
6 . s 8 printf ("Enter the temperature to be converted: ");
7 int main() 9 scanf ("$£", &temp) ;
8 { 10 printf("Enter an f if the temperature is in Fahrenheit\n");
9 float taxable, taxes; 11 printf(" or a ¢ if the temperature is in Celsius: ");
10 12 scanf ("\n%c", &tempType); /* see footnote on page 111 */
11 printf("Please type in the taxable income: "); 13
12 scanf ("$£", &taxable); 14 if (tempType == 'f')
13 15 {
. 16 celgsius = (5.0 / 9.0) * (temp - 322.0);
14 1f (taxable <= CUTOFF) 17 printf ("\nThe equivalent Celsius temperature is %6.2f\n", celsius);
15 taxes = LOWERATE * taxable; 18 }
16 alze 19 alse
17 taxes = HIGHRATE * (taxable - CUTOFF) + FIZEDAMT; 20 {
18 21 fahren = (9.0 / 5.0) * temp + 32.0;
19 printf ("Taxes are $%7.2f\n", taxes); 22 printf ("\nThe equivalent Fahrenheit temperature is %6.2f\n", fahren);
20 23
24
21 return 0; 25 return 0

16
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® The Nested if Statements
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The Nested if Statements

* Nested if statement:

¢ If the value of expression1 is true,
if (expressionl)

the statement1 is executed

statementi1; ¢ Otherwise (the expression1 is
L3} false)
else If the value of expression2 is true,
B { . . the statement2 is executed
if (expression2) ) ) )
_ {. Otherwise (the expression1 and expression2
are false)
statement2;
} the statement3 is executed
else
statement3;

19
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The Nested if Statements

Figure 4.5 The if-else chain’s flowchart
A First Book of ANSI C, 4th Edition
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The Nested if Statement (2)

= o

* FINADITZIIANNIUNT LY Nested if

* Compiler 9391 else N if NagnaunkiNlnangaisaa dousiazdinsla

® Nested if statement:

- if (x > 9) 150 ?
(x > 100)
printf(“x is greater than 100”); 2 s

[1f (x < -100)
[

0] auﬁauann&iuwm if AIP2LIIUAAIAIBANS

printf(“x is less than -100”);
else
printf(“x is greater than or equal to -100”);

20
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The Nested if Statement (3)

=Y

mimlaa if-else Lwiaznaju AIAIDLUAAIANWANI

if (x > @)

{
if (x > 100)

* A5undayrlun13usionaa Nested if: TR LA Block ({ ...} ) tiauan

Input (x) Output
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Practice 2: if-else

Coding the below problem /

Problem Statement
Read a number from the keyboard.
Check and output if a given
number N is ODD or EVEN.

nis
divisible by
27

YES

printf(“x is greater than 100”);
} 150 ?
else
-50 ?
{
if (x < -100) { -200 ?
printf(“x is less than -100”);
}
else {
printf(“x is greater than or equal to -100”);
}
} 21

Answer = Answer =
EVEN ODD
® Pseudocode | [
read n ®
if n is divisible by 2 then Output
set Answer as EVEN / Answer /
else Inputs Outputs
set Answer as ODD [[N=5 [Answer=0DD
. N=8 Answer = EVEN
print Answer
N=0 | Answer =EVEN
N=-1 |Answer=0DD | .\ t"d 23

Practice 1: One-way if

Coding the below problem

Problem Statement

[ ¥ [~ %
° AIwTlwInLES

9 Hormones the Series

® Pseudocode

if day is Saturday then
watch Hormones the series

today == “Saturday” "Watch Hormones the Series"

today != “Saturday”

Practice 3: Nested i

do nothing

X
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day is
Saturday

YES

Watch
"Hormones the Series"

End
22
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. f | Retrieve computer time |

Extract hours
Extract minutes

/

Output
hours

// o

Output
ours - 12)

// 7

Problem Statement

Given computer time is stored in 24

hours format, you are to print the time

in AM/PM format

Inputs

Outputs

Computer time = 8:30

Printed time — 8:30 AM

Computer time = 20:30

Printed time — 8:30 PM

Computer time = 0:15

Printed time — 12:15 AM

Computer time = 12:15

Printed time — 12:15 PM

/ Output minutes

A First Book of AN
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Practice 3: Nested if (2)

® Pseudocode
Enter computer time

Code the below problem

Statement Extract hours and minutes
Given computer time is stored in if hours is equal to O then
24 hours format, you are to print print 12

else

the time in AM/PM format - .
if hours is between* 1 and 12 then

print hours
else
print hours - 12
Inputs Outputs print ":"
Computer time = 8:30 | Printed time - 8:30AM | Print minutes

Computer time = 20:30 | Printed time — 8:30 PM

if hours is less than 12 then
print AM

else
print PM

Computer time = 0:15 | Printed time — 12:15 AM

Computer time = 12:15 | Printed time — 12:15 PM
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