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Repetition statement: FdaRlFA MU s¥ngA
while statement
[l for statement
[Jdo-while statement
Condition: (Sawlazasns¥inga

A statement that initially sets the condition being tested:
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A statement within the repeating section of code that alters
the condition so that it eventually becomes false:
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Basic Loop Structures (Revisited)
Pretest Loop/Posttest Loop (Revisited)
The while Statement (Revisited)
Sentinels

Break and Continue

The for Statement

Nested Loop

The do while Statement
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Pretest Loop

- 1 L o
mmaamoaﬂwnammm’lu Loop

Figure 5.1 A pretest
(entrance-controlled) loop
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Posttest Loop
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Sentinels
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01 #include <stdio.h>
02 #include <stdlib.h>

04 int main()

04 #define SENTINEL -1
05 int main()

The while Statement

Output is:
123456789 10

int count; /* initialize count */

[while|(count <= 10) |{
printf("%d", count);

/* add 1 to count */

4 as@ilsznavuiidrngy

}
printf("\n"); /*print a blank line */

return 0;
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Sentinels (2)

int count;
double score, total, average;

score one for each line\n"
\n",SENTINEL);

printf("Please enter students’
printf("and %d for termination:
total = 9.0;
count =
scanf("%le", &score);
while (score != SENTINEL) {
total += score;
count++;
scanf("%le", &score);
}
average = total / count;
printf("\nThe average of the %d numbers is %8.4f\n", count, average);

return 0;
A First Book of ANSI C, Fourth Edition
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01 #include <stdio.h>
02 #include <stdlib.h>




The break Statement

LIIFINTIDLEANFS break 1iaaanain loop 1a
4 r o o A

anenlafiszy lagardsdn 9 naln loop

wag91n break azgnzaly

1xlanuaids for, while, do-while uag

switch
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The continue Statement

o Ly . U 1 031 ¥
A& continue 1HIANL loop wlALIET
Adaniaani1aln loop WAIIINAIFI continue
o luaw loop Twsaunalyl

while (count < 30) { <
printf("Enter a grade: ");

scanf("%f", &grade);
Jump to

if(grade < 0 || grade > 100) {

continue;

total
count

#1959 (laissu laluan)

total + grade;
count + 1;
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The break Statement (2)

while (count <= 10) {
printf(“Enter a number: ");
scanf("%le", &num);
if (num > 76) > . WAN "You lose!"

1@ num Aa1 > 76

{ . - 89NN while loop
printf("You lose!");

break; /* break out of the loop */

}
else
printf("Keep on truckin!™);

}

/* break jumps to here */
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The for Statement

< A ¢

o & [~ o Q? (-7
Add for LlwAFINIINBIALSZNBUY loop 19 4 WD
T luussnafe

for (fwnaacaen; Gawlansvign; wWasuarsoudsaiuan) {

statement;

}
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// valid syntax
// also valid syntax

for ( ; count <= 20; )
for (5 5 )

{ o & o @ .o . a
nsazianlanisving vinlwiiw infinite loop.. A3ui? 12
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Sequence of Execution

E; IMNNATININ loop
0
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for (fwuwaaGaen; Wenlansriign; wWaswaiaulsaiuan)

{ VAN

1 test l3anlunnasanm loop

naw loop_statement_1

((loop_statement 1
loop_statement_2
;2 < loop_statement_3

kloop_statement_N
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The for Statement (3)

#include <stdio.h>
##tdefine MAXCOUNT 20

Output is:
246 8 10 12 14 16 18 20

int main()

{
int count;
for (count = 2; count <= MAXCOUNT; count += 2) {
printf("%d ",count);
}
return 9;
}

15
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Enter the

for statement

The for Statement (2)

Expression's value
> is zero Exit the
false condition) for statement

Expression's value
is nonzero
(true condition)

Loop

Go back and 14
retest the condition urth Edition

The for Statement (4)

01 #include <stdio.h>

02

03 int main()

04 {

05 int count;

06 count = 2; /* initializer outside for statement */
07

08  for ( ; count <= 20; count += 2) {

09 printf("%d ",count);
16 }

11

12 return 0;

13 }

16
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The for Statement (5)

01 #include <stdio.h>

02

03 int main()

04 {

05 int count;

06 count = 2; /* initializer outside for statement */
07

08  for( ; count <= 20; ) {

09

10 printf("%d ",count);

11 count += 2; /* alteration statement */
12}

13

14 return 0;

15 }

A First Book of ANSI C, Fourth Edition 17
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The for Statement (7)

#include <stdio.h>

=1
#define TABLESIZE 10 num = =3

int main() while (num <= TABLESIZE) {
{ ) printf ("%3d %7d %6d\n",
int num; num, num*num, num*num*num);

num++; /* add 1 to num */

printf("NUMBER SQUARE CUBE\n"); |}
printf("------ ------ ---- \n");

for (num = 1; num <= TABLESIZE; num++) {
printf("%3d %7d %6d\n",
num, num*num, num*num*num);

}

for vs while

return 9;

} A First Book of ANSI C, Fourth Edition
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The for Statement (6)

01 #include <stdio.h>

02

03 int main() /* all expressions within the for's parentheses */
04 {

05 int count; Comma-separated list

06 p A -

07  for (count = 2; count <= 20; printf("%d ",count), count += 2);

08
09  return 0; N\

10 } Not Recommended
(Hard to Read)

A First Book of ANSI C, Fourth Edition 18
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Practice 1

Tmdaulisunss lagly for loop Llams2980UAN integer x WA
1 { [ 1
WEAIAT True Lila x 1ilw perfect cube LLaZ False‘l%n‘stﬁ x Lai
[ 1 & o @
15w perfect cube Twnyat x Taitilw perfect cube (Aavanal)

a 1 [ & {
* TagThNa15a171 integer x 1o ) 221w perfect cube NaaLiia
=\ - ql Qs Q? 1 1 1
& integer y 1 x = y3 AIBWWINGIWAT 27 VLUEAY A True
LAaTRIND1HA1 16 IzUEAIA False

@22819n13 Run lulsunsai 1

Enter a number: 27
True

@28819n13 Run lilsunsa 2

Enter a number: 16
False

20



Nested Loop o

Pseudocode
Initial Condition: row =1
WHILE row <= 10 7

|
|

| |

: |

Initial Condition: col =1 | :

WHILE col <= 10 l |

Display col | true :

Inner Loop Add 1 to col I [

ENDWHILE | I

Add 1 to row | I

ENDWHILE : :
- |

S ||

Reference:
http://facweb.northseattle.edu/voffenba/class/CSC11
0-W08/NotesDL/wk08/NoteOnNestedLoops.htm
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i=1
j=13j=23j=33=4
i=2
j=13j=23j=33=4
i=3
j=13j=23j=33=4
i=4a
j=13j=23j=33=4
i=>5
j=13j=23j=33j=4

Figure 5.9 7 loops once for each i
23
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91 #include <stdio.h>

2; #include <math.h> NeSted LOOp (2)

04 #define ROW 5 i is now 1
05 #define COLUMN 4 j=1j=2j=3j=4
06 i is now 2

] . j=13j=23j=3j=4
07 int main() i is now 3
08 { j=1j=23=3j=4

i is now 4

09 j=1j=23j=33j=4
10 int i , j; i is now 5
11 j=1j=23j=33j=24
12 (for (i = 1; i <= ROW; i++) { //loop wan starts
13 printf("\ni is now %d\n",i);
14 for (j = 1; j <= COLUMN; j++ ) { //loop 1w starts
15 Y printf("j = %d ",3);
16 } //1oop 1w ends
17 \} //loop wan ends
18
19 return 0;
20 }

A First Book of ANSI C, Fourth Edition 22
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#include <stdio.h>

Example 1

#tdefine SIZE 5

int main 1
. O 1,
123
1234
int i, J; 12345
for (i = 1; i <= SIZE; i++) { //outer loop starts
for (j = 1; j <= 1i; j++ ) { //inner loop starts
printf("%d ",j);
} //inner loop ends
printf("\n");
} //outer loop ends
return 0;
}

24
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#include <stdio.h>

ttdefine SIZE 5

Example 2

int main() 12345
{ 12314
123
12
int 1, j; 1
for (i = 1; i <= SIZE; i++) { //outer loop starts
for (j = 1; j <= SIZE - i + 1; j++ ) { //inner loop starts
printf("%d ",3);
} //inner loop ends
printf("\n");
} //outer loop ends
return 0;
}
25
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The do-while Statement

Post test loop

* INNENUNIINTIVFDLVDYANTULTINT

do {
printf("Input score (-1 to terminate): ");
scanf("%le",&score);

} while (score != -1);

27
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#include <stdio.h>
#tdefine SIZE 5

Example 3
int main()

{ *

int i, j, k;

for (i = 1; i <= SIZE; i++) {
for (j = 1; j <= SIZE -i+1; j++ ) {
printf(" ");
}

for (k = 1; k <= i; k++ ) {
printf("* ");

}
printf("\n");
}
return 0;

A First Book of ANSI C, Fourth Edition 26

The do-while Statement [2]

Enter the
d

0
statement

Expression's

Exit the
Loop a

! o
(false condition) statement

Expression's value
is nonzero
(true condition)

Go back and execute
the statement

Figure 5.10 do-while statement flow of control

28
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Practice 3

v A A o 1 o ® o [}
Tidauldsunsniiosuardnwintaanlsznaualg 1 uaz
0 laithu 8 wan wiaauaasmalhoaglwgy taagw 2
3712% 8 bit laglwla 0 Tudrmrmwnaniiang

M29819015 run 1

Input binary: 1101
|eeee 1101| is 13 in decimal

M29819N13 run 2

Input binary: 1102
Invalid input
Input binary: 11

|eeee @011| is 3 in decimal
29

| ]
Practice 5

v A A o ° < ) '
TR awldsunIuNaSULAUIIMIRLAN X UAIATIVFALI
[~ o = 1 [ o o 1
x iiudrwrmaniznia lal laaly for loop AsaA8819N1T
run ATHANY

M29819n15 run 1

Input an integer: 1223
1223 is prime

M29819N13 run 2

Input an integer: 1227
1227 is NOT prime

RALLHA: IIHIBUINNALT X a96291n X Lailgdrwanianizazianlaitim /X
—_—
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| |
Practice 4

U A o 1 o [~ 1
TndauldsunsauiiasuAITIWIBLAN (-, 0, +) LAZUFAIAN
FMNWIBNNAURANUA AINANIT run ATRAI

@19819n15 run 1

Input an integer: 94857

75849

@29819N15 run 2

Input an integer: -1
-1

30

#include <math.h>
The math.hlibrary

L‘J"Iﬁ’l&l’l‘iﬂﬁﬂﬂi% function ﬂ’ldﬂﬂla(ﬂﬁ’lﬁ(ﬂ‘ﬂﬂﬁﬂﬂ library math.h
1%ﬂ§]ﬂ@lﬂ'l$%‘i)°’ﬂa’l’)ﬂ0L%W']““U’lﬂ function ‘YI‘N?IJ‘lJaEl
double pow(double x, double y)
® Returns XV
double sqrt(double x)

¢ Returns ﬁ

double ceil(double x)
¢ Returns |_ X —|

double floor(double x)
° Returns |_ X J

double fab(double x)

° Returns | X |

http://www.tutorialspoint.com/c_standard_library/math_h.htm

32
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Practice 2

Thidaulisunsailadiuwarouay fraction Tugiw 2 T3y
ALaNIZEINTIagnaIYA binary point laitiw 8 Uik

[~ a o 1 Y]
WIDNUAAIHNALT WNARYN 8 ALK AINANIT run
AN

Input binary fraction: 1101
0.1101 is the sum of

1/2 +

1/4 +

0/8 +

1/16

The result is 0.81250000
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Practice 6

2 o ¥ v o =3 oA ] .
Tiizhdagadszinndwaniia 2 @1 Aaausn (first)
WaZAIFATINY (last) H1N19 keyboard WAZKLINATIWIN
@WIznIIwIn azlsiing

@19819N15 run

Input first integer: 3

Input last integer: 20

Prime numbers between 3 and 20 are:
35711 13 17 19

Total: 7
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