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Basic Program Instructions

A few basic instructions appear in just about
every language:

® repetition
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® Repetition
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® Repeating identical or similar tasks without

making errors is something that computers do
well and people do poorly.
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http://openbookproject.net/thinkcs/python/english3e/iteration.html
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Temperature Conversion Revisited Temperature Conversion Revisited [2]

#tinclude <stdio.h> #include <stdio.h>
#igclude istdlib.h) . . #igclude istdlib.h> . .
Il dasmssaFasensudasamngil 910 asenwswlad inesansaidaalngae 60 - 75 asaisulad 1 gasmsasuarenisudasamngil 910 asenwawlad inesansaidaaluga 60 - 75 asarusulad
%nt main() int main()

double temp_f; double temp_f;

double temp_c; double temp_c;

temp_f = 60; // 60 F

temp_c = (5.0/9.0) * (temp_f - 32); ™\ temp_f = 60;

print-F("V 2f degree F is degree %.2f C\n", temp_f, temp_c); [

temp_f += 5; // 65 F .

while (temp_f <= 75) {

temp_c = (5.9/9.0) * (temp_f - 32); = . . * - 8

pr1nt-F( %.2f degree F is degree %.2f C\n", temp_f, temp_c); tel{lp_c o (5.0/9.0) ('Ifemp_f 302)" "

temp_f i 58 // 70 F printf("%.2f degree F is degree %.2f C\n",

Identical temp_f, temp_c);

temp_c = (5.0/9.0) * (temp_f - 32); k t f 4= 5:

printf('%.2f degree F is degree %.2f C\n", temp_f, temp_c); Tasks emp_T += 5;

temp_f += 5; // 75 F }

temp_c = (5.0/9.0) * (temp_f - 32); 37T

printf("%.2f degree F is degree %.2f C\n", temp_f, temp_c); /

return ©; 60.00 degree F is degree 15.56 C return 0;
} m 65.00 degree F is degree 18.33 C } With repetition
70.00 degree F is degree 21.11 C
75.00 degree F is degree 23.89 C (Loop) 6

204111: Fundamentals of Computer Science 204111: Fundamentals of Computer Science

Repetition [2] Topics

¢ A section of code that is repeated is called Loop °
d21224 code NANYIE1 13871 Loop
¢ Because, after the Iast statement in the code is executed ¢ Basic Loop Structures
L‘W‘S'l“‘L&laﬂ’lﬁ\‘lﬁﬂﬂ'lﬂﬂﬂﬂ'll,%%ﬂ'ﬁ
[ J
¢ The program branches, or loops, back to the first
statement and starts another repetition through the code .

lusunsuazannau (loop back) Tuansinnisiandounsn
LAZAAWNN5EN

¢ Each repetition is also called an iteration or pass through
the loop
61%LL(§IR~$E)‘1J°].IENI’I'ITYI’I%’1Liﬂﬂ’)’l iteration Wsan'ﬁ'maﬂ
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Basic Loop Structures

® Constructing a repeating section of code requires that four
elements be present: 158319 Loop Usznauas 4 asadsznay
wanao

1. Repetition statement: AN&IN IZ&1HSUN1ITINGN

while statement
for statement
do-while statement

2. Condition: Jawlavasnisvingy

} Later in the course

3. A statement that initially sets the condition being tested:
ﬂ'l‘a'@l\‘iﬂ’lliNGl%‘[,‘Viﬂ‘]JGl')Llﬂ‘iﬂim%ﬂﬂ‘iﬂ‘lﬂﬂuwﬂﬂlﬁ

4. A statement within the repeating section of code that alters
the condition so that it eventually becomes false:
mua ﬂw,uJaammuﬂsw‘li’s‘l%n'ﬁmnﬂmaauh Twns
Q%uma”ﬂsaLwaiﬁtaaulwuhuﬂaiuﬂaﬂ

A First Book of ANSI C, Fourth Edition 9

Types of Loops

® Counter-Controlled Loops

v
Q

Loop NMNA15IHTIANNINWIBATINATANA

® Condition-Controlled Loops

A o & T oA A o
Loop fIVINN13IBB1awNINd0w lufininnaas
[~ [~
)
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Basic Loop Structures [2]

#tinclude <stdio.h>
#include <stdlib.h>

Initializing
int main() Condition (3)
double temp_f;
double temp_c;
tem = 60: Condition (2)
while (temp f <= 75) {

temp_c = (5.0/9.0) * (temp_f - 32);

printf("%.2f degree F is degree %.2f C\n",

temp f, temp_c);
tem +=

} \I Condition
return 0; altering (4)

A First Book of ANSI C, Fourth Edition

Repetition |/
Statement (1)

10
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Counter-Controlled Loops

® Counter-controlled loop: the condition is used to keep track of the
number of repetitions

Also known as a fixed-count loop

o w ° & Ao o o A ¥ o & o A v
NIAIYITHINAFINNTIRUBAANIL A ﬂ')llﬂiﬂiﬁ%ﬂﬁ]glﬂ%m?ﬂiﬁ

As1RFaUlsawly
Repetition Statement Initially sets the condition
int count; /
count = 0; /> Condition

while (count < 10) {
printf(“count = %d”, count);

count++;
\ Alters the condition
12
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Condition-Controlled Loops

¢ Condition-controlled loop: the tested condition does not depend
on a count being achieved, but rather on a specific value being
encountered

d.i [} v.qg’ 1 - n:i U nq?/ 1 o ] n:' n:; o
Wewlalalatnadnuaanlawy uanagnuarau g Adwwe

printf("Input scores @ - 100, others to exit loop: ");
scanf("%f", &scores);
while (scores >= 0 && scores <= 100) {

printf("Input scores @ - 100, others to exit loop: ");
scanf("%f", &scores);

}

A First Book of ANSI C, Fourth Edition 13

The while Statement

® The general form of the while statement is

while (expression) {

statement; 1 gn@diumsiiaaiia expression fiua3e uag
nluiFes 9 INIENI expression 1Tiwi1a
}

® The transfer of control back to the start of a while statement to

reevaluate the expression is known as a program loop

mmtnaulugsadinsnvas while tilaasaauidawly

15801 program loop

¢ The following is a valid but infinite loop (Loop ﬁﬁ'ld'mﬁialﬂ
Sy 9 laiau):

while (count <= 10) {

printf("%d ",count);

. @
v ladad infinite loop ?

A First Book of ANSI C, Fourth Edition 15
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® The while Statement

A First Book of ANSI C, Fourth Edition 14

The while Statement (2)

Enter the
while statement

|

Expression
Evaluates to 0
ALSE iti
Test the (FALSE Condition)

expression >
) ggep 1)

Exit the while
statement

Expression Evaluates to
non zero
(TRUE Condition)

Execute the
statements after
condition

A First Book of ANSI C, Fourth Edition 16
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The while Statement (3)

Enter the
while statement

Expression
Evaluates to 0
(FALSE Condition) . .
» Exit the while
statement
Expression Evaluates to
non zero
(TRUE Condition)
Execute the
statements after
condition
A 4
Go back and
reevaluate the
expression 17

A First Book of ANSI C, Fourth Edition

(step 2b)

The while Statement (5)

01 #include <stdio.h>
02 #include <stdlib.h>

03
04 int main()
o5 {
06 int i;
o7
08
09 while {
10 printf("%d", i); Output is:
11 /* subtract 1 from i */ 19987654321
12 }
13
14 printf(“\n"); /*print a blank line */
15
16 return 0;
17 }
19

A First Book of ANSI C, Fourth Edition

The while Statement (4)

01 #include <stdio.h>
02 #include <stdlib.h>

Output is:

03 123456789 10
04 int main()

05 {

06 int count; /* initialize count */
07

08

09 while [(count <= 10) |{

10 printf("%d", count);

11 /* add 1 to count */

12 }

13

14 printf(“\n"); /*print a blank line */
15

16 return 0;

17 }

A First Book of ANSI C, Fourth Edition 18

The while Statement (6)

Output is:
01 #include <stdio.h> NUMBER SQUARE CUBE
02 #include <stdlib.h> "i """ i """ i
03 #define TABLESIZE 10 ‘ 5 2 3
o4 3 9 27
05 int main() 4 16 64
26 { 5 25 125
o7 int num; 6 36 216
08 7 49 343
09 printf("NUMBER SQUARE CUBE\n"); 8 64 512
10 printf("o--oo- oo ----\n"); 10 155 1000
11 _num =1;
12
13 while [(num <= TABLESIZE)| {
14 printf("%3d %7d %6d\n", num, num*num, num*num*num);
15 /* add 1 to num */
16
17 }
18
19 return 0;
19 }

20

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

02 #include <stdlib.h> °

03 The while Statement (7)
04 #define ENDVALUE 50

05 int main() /*Program to convert Celsius to Fahrenheit */

06 {
07 double dCelsius; Output is:
08 double dFahren; DEGREE DEGREE
09 CELSIUS FAHRENHEIT
10 /* display the heading lines */ | 7777777 ~TTTTmmmme
11 printf("DEGREE DEGREE\n"); 13'82 gé-gg
12 printf("CELSIUS FAHRENHEIT\n"); : °
. “ " 15.00 59.00
13 printf("------- ----ooo--n \n"); 20.00 68.00
14 25.00 77.00
15 // now fill in the table using a while loop 30.00 86.00
16 dCelsius = 5; /* starting Celsius value */ 35.00 95.00
17 40.00 104.00
18 while (dCelsius <= ENDVALUE) { 45.00 113.00
19 dFahren = (9.0 / 5.0) * dCelsius + 32.0; 50.00 122.00
20 printf("%7.2f%11.2f\n",dCelsius ,dFahren);
21 dCelsius = dCelsius + 5;
22
. } v
24 Condition-controlled loop
25 return 9;
26} . . 21
A First Book of ANSI C, Fourth Edition
204111: Fundamentals of Computer Science
Entering Numbers

Using awhile Loop

No
. (false condition} .

End of program

Loop

executed each
time the loop

} Stalements
is traversed

’ 23
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® Computing Sums and Averages Using a

while Loop

A First Book of ANSI C, Fourth Edition 22

Entering Numbers Using a while Loop [2]

91 #include <stdio.h>
02 #define MAXCOUNT 4

03

04 int main()

05 {

06

o7 int count;

08 double num;

09

10 printf(“\nThis program will ask you to enter %d numbers.\n\n", MAXCOUNT);
11 count = 1;

12

13 while (count <= MAXCOUNT) {

14 printf("Enter a number: ");

15 scanf("%f", &num);

16 printf(“The number entered is %f\n", num);
17 count++;

18 }

19 return 0;

20 }

24

A First Book of ANSI C, Fourth Edition



Computing Sums

Using awhile Loop

25

Computing Sums and Average

Using awhile Loop

01 #include <stdio.h>
02 #define MAXCOUNT 4

o3

04 int main()

05 {

06 int count;

07 double num, total, average;

08

09 printf("\nThis program will ask you to enter %d numbers.\n\n", MAXCOUNT);
10

11 count = 1;

12 total = 0.0;

13

14 while (count <= MAXCOUNT) {

15 printf("Enter a number: ");

16 scanf("%le", &num);

17 total += num;

18 count++;

19 } Calculating an average

20 average = total / MAXCOUNT; «—

21 printf("\nThe average of the %d numbers is %8.4f\n", MAXCOUNT, average);
22

23 return 0;

24 } 27
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01 #include <stdio.h> Computlng Sums
04 #define MAXCOUNT 4

02 #include <stdlib.h>

03

o Using awhile Loop [2]
06 int main()

07 {

08 int count;

09 double num, total;

10

11 printf(“\nThis program will ask you to enter %d numbers.\n\n", MAXCOUNT);

12

13 count = 1; Ensures that any previous value present in the storage
14 total = 9.0} ———m——

15 locations assigned to the variable total is overwritten and
13 while (count <= MAXCOUNT) { | the total starts at a correct value

18 printf(“Enter a number: ");

19 scanf("%le", &num); Accumulating statement

20 total += num;

21 printf("The total is now %f\n", total);

22 count++;

23 printf("\n\nThe final total of the %d numbers is %f\n", MAXCOUNT, total);
24

25 }

26 return 0;

27 }

A First Book of ANSI C, Fourth Edition 26
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1. Statement while
2. Condition
3

Practice 1

Initializing Condition

4. Modifying Condition

Twidaw Algorithm wazldsunsaniea C 1ianian
o o & a d
NAUINVAIALAYINWIBLANLINDN 1 D9 n tagfi n
[<f o [
WWwdnuwmtaanuanla o

laawanalnlggaswauintazama: n* (n +1)/2
- u

° @289 run

Input an integer: 25
Sum of integers from 1 to 25 is: 325

28
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. Statement

1
Practice 2 :

. Initializing Condition

while

Condition

4. Modifying Condition

Twidaw Algorithm wazldsunsunisn C Wanan
Factorial (!) 289A1 integer n (0<n<13) LB 41 = 24
Note: 0! =1

°* M19819N17 run 1

Input an integer (@ - 13): 9
The factorial of 9 is: 362880

° @20819N019 run 2

Input an integer (© - 13): 26
Input out of range

29
1. Statement while
Practice 4 2. Condition
3. Initializing Condition

4. Modifying Condition

¥ 1T Algorithm uazlsunsanis C e
wian ¢ 1a 9 Taefl x duiavsiuuese uaz y
Wudwaniaala 9 (ay, 0, B30 UIN) 17w 2.52
=0.16,100° =1, 2.3° = 12.167

°* @29819N13 run

Input the base number: 2
Input the exponent: -3
2 to the power of -3 is: 0.125

31
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. Statement

1
Practice 3 -

. Initializing Condition

while

Condition

4. Modifying Condition

Twidaw Algorithm wazldsunsuniea C 1ianian
A [ o a [~ o
x 1o 9 Taaf x 1wandnwinade uaz y 1lud1win
[~3 1 1 @ 1
LANNINNATHIDNNAL 0 1251 2.5° = 15.625

°* @289 run

Input the base number: 2.5
Input the exponent: 3
2.5 to the power of 3 is: 15.625

30
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Practice 5

Llﬂa\‘lla'ﬂﬁi'l%’]%lﬁlﬁ&lg'l% 10 Lﬁ%l;a?.lg']% 2
\B 45, = 101101, lag input 9zaglug9 (0 - 1023)

118w Algorithm wazlisunsun1sn C ila
U (% 1 U U
WA RIAINAIT A

°* @1a819N17 run

Input integer in base 10 (@ - 1023): 28
Base 2 representation of 28 is: 11100

32
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. 1. Statement while 1. Statement while
Practlce 5 (2) 2. Condition Practlce 6 2. Condition
3. Initializing Condition 3. Initializing Condition
4. Modifying Condition 4. Modifying Condition

Step 1: Problem Solving

. - TWidaw Algorithm wazldsunsaniun C e
gnm2ag1d hilasay 45, 11 311 2

o a [V ~/
I result Baaruasng Ieanc: i 0 wilasaunakangw 10 1a 9 Tidwaagin 2

v ~\ o 1 1
result = result + ([,ﬂ]g}x 10i), i=0,1,2,... NIDNNEAWNLN 6 ALY LD 44187510 -

= = 0
45 / 2 = 22 LAY 1 S>result=0+ (1 x101) 101100.0011002
22 / 2 =11 LF 0 >result=1+ (0x 107
11 /2= 5 WA 1 S result=01+ (1 x 10%) * @18819N13 run

- = 3
>/ 2= 2 \w 1 > result =101+ (1 X104) Input a number in base 10: 44.1875
2/2= 1 bl 0 > result=1101+ (0x107) Base 2 representation of 44.1875 is: 101100.001100
1/2= 0 WA 1 > result=1101+ (1 x 10°)

=101101
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