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Set total to zero
Set gmde counter to one

While grade counter is less than or equal to ten
Input the next grade
Add the grade into the total
Add one to the grade counter

Set the class average to the total divided by ten
Print the class average

C VWO NOTUSLEL, WN—-

Fig. 3.5 | Pseudocode algorithm that uses counter-controlled repetition to solve the

class average problem.
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1 /% Fig. 3.6: fig03_06.c

2 Class average program with counter-controlled repetition
3 #include <stdio.h>

4

5 /* function main begins program execution */

6 int main( void )

7 {

8 int counter; /* number of grade to be entered next */
9 int grade; /* grade value */

10 int total; /* sum of grades input by user */

1 int average; /* average of grades */

12

13 /* initialization phase */

14 total = 0; /* initialize total */

15 counter = 1; /* initialize loop counter */

16

17 /* processing phase */

18 while ( counter <= 10 ) { /* loop 10 times */

19 printf( "Enter grade: " ); /* prompt for input */
20 scanf( "%d", &grade ); /* read grade from user */
21 total = total + grade; /* add grade to total */
22 counter = counter + 1; /* increment counter */
23 } /* end while */

* /

Fig. 3.6 | C program and sample execution for the class average problem with
counter-controlled repetition. (Part | of 2.)
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24

25 /* termination phase */

= average = total / 10; /* integer division */

27

28 printf( "Class average is %d\n", average ); /* display result */
29 return 0; /* indicate program ended successfully */

30 } /* end function main */

Enter grade: 98
Enter grade: 76
Enter grade: 71
Enter grade: 87
Enter grade: 83
Enter grade: 90
Enter grade: 57
Enter grade: 79
Enter grade: 82
Enter grade: 94
Class average is 81

Fig. 3.6 | C program and sample execution for the class average problem with
counter-controlled repetition. (Part 2 of 2.)
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B /* Figs 3.8: Tigl3 08.c

2 Class average program with sentinel-controlled repetition */
3 #include <stdio.h>

9

5 /* function main begins program execution */

6 int main( void )

£ 1

8 int counter; /* number of grades entered */

9 int grade; /* grade value */

10 int total; /* sum of grades */

I

12 float average; /* number with decimal point for average */
13

14 /¥ initialization phase */

15 total = 0; /* initialize total */

16 counter = 0; /* initialize loop counter */

17

18 /* processing phase */

19 /* get first grade from user */
20 printf( "Enter grade, -1 to end: " ); /* prompt for input */
21 scanf( "%d", &grade ); /* read grade from user */
22

’Fug 3.8 | C program and sample execution for the class average problem with

sentinel- controlled repetition. (Part | of 3.)
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

/* Toop while sentinel value not yet read from user */
wh11e ( grade != -1 ) {
total = total + grade; /* add grade to total */
counter = counter + 1; /* increment counter */

/* get next grade from user */
printf( "Enter grade, -1 to end: " ); /* prompt for input */
scanf("%d", &grade); /* read next grade */

} /* end while */

/* termination phase */
/¥ if user entered at Teast one grade */
if ( counter != 0 ) {

/* calculate average of all grades entered */
average = ( float ) total / counter; /* avoid truncation */

/* display average with two digits of precision */
printf( "Class average is %.2f\n", average );

} /¥ end if */

else { /* if no grades were entered, output message */
printf( "No grades were entered\n" );

} /* end else */

Fig. 3.8 | C program and sample execution for the class average problem with
sentinel-controlled repetition. (Part 2 of 3.)
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46
47 return 0; /* indicate program ended successfully */
48 } /* end function main */

Enter grade, -1 to end: 75
Enter grade, -1 to end: 94
Enter grade, -1 to end: 97
Enter grade, -1 to end: 88
Enter grade, -1 to end: 70
Enter grade, -1 to end: 64
Enter grade, -1 to end: 83
Enter grade, -1 to end: 89
Enter grade, -1 to end: -1
Class average 1is 82.50

I
[

Enter grade, -1 to end:
No grades were entered

Fig. 3.8 | C program and sample execution for the class average problem with
sentinel-controlled repetition. (Part 3 of 3.)
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printf( "%.2f\n", 3.446 ); /* prints 3.45 */

printf( "%.1f\n", 3.446 ); /* prints 3.4 */

Wl (50 )5 ol aSisils 92-93 Js! Jlunes



poww Jlio - puy e8]l S;Llw 05y
(99,095 JyiS sla)lislw)

| W

5970 33 sl bgmadls ol jo aS ams o &Il w0 2K g0l ©
59525 5o Hbgzadls 5l golaws aLidS Jlo Kgdh e oolel Cud jxbs
ax b b goeiils il aalgs oo ol jgel .ail 00ges &S i w0y
) 093] @S &S g (gl Al ail 09y (3850 5950 (903l jo u
S ol blie jo 0giae ool geidls Voo fold w48 0SS 4>
QS Ol YV osue (60900 Dyge j0 g ) dae Jgu8 O g0 0 giils

Al (60,15 sole oaslasls 92-93 Js! Jluous



. pow Jlio - pin,eS)l S3Lw o3l

:.\.‘Su.o Llos S s |y g0 @Lu os.jssomgsﬁg aalip ©

(393,50 ¥ g Jo8 Ojg0 ;0 V) Wilgsee (99,9 511y ool jo a5 ®
. « » .
OSSOl o 639,951 S ,m il 0 ol |, “Enter result” Lo,
Jod 85 iz 255 (G S Sl 1) gesl s Condy 5l gl a0 @

Jg‘ S W) difo]mw9

“Bonus t0 slis o 38s0 g0l 40 goidls A 5l yiiy 1 e
.S ol |, Instructor”

Al (60,15 sole oaslasls 92-93 Js! Jluous



. pouw Jlio - pin,eS)l S3Lw o3l

il Sy BB o Slaalie dlue fyuilgs 5o @

Su Ve b boowdleds o oS sl 1y ygeyl daoeis Ve ol abli @
Sy leio

S Y 00e aas jaseiad Wb aelbp oo Y LY jlade fygeyl o ases ®
g Jed |y olalo)ly ) sae o8 o el jo .V sae b 48,5 509,9
oS B 50 090 50 bjganl 5l
393 0 0,05 b oly8l ol glp (6,500

a5 WS (65 el Wb 0, slo g | zll pled anl p aSol 5l s B
AL ol ad 3 JouBoyes i Al i L

Al (60,15 sole oaslasls 92-93 Js! Jluous



. pouw Jlio - pin,eS)l S3Lw o3l

aS Al °

om)‘ﬁ)bo)a‘).: ‘) Jg.dﬁ g_:‘),o., Slows o
o LI,8 oo ) 040, Sled dlasxy B
od.g)‘ﬁ ) ).3‘).3 ‘) ul"}?"‘“"“) Saxs @
Cowl Vo ngLw.a b)...ofubgmb Slows di..al..o) L o
55 s, sam opei *
St (Jo3 0 y0d ST 0
oS Lol by Jaud lows 4y axly SO
Sygan) e yo
oS ALl by (5090 4o oluawd 4 wxly SO °
oS S 1y o Jsi3 slass @
S ol |l gog0,0 olaxy

&JQ_,L Jg_:é ’ - "Q /\ ),‘ oo " )f‘
S o |, “Bonus to Instructor” sl *

m]

Al (60,15 sole oaslasls 92-93 Js! Jluous



. pow Jlio - pisyoSJl 50w o5l

VoO~NoUnh WN=-

/* Fig. 3.10: fig03_10.c
Analysis of examination results */
#include <stdio.h>

/¥ function main begins program execution */
int main( void )
{
/* initialize variables in definitions */
int passes = 0; /* number of passes */
int failures = 0; /* number of failures */
int student = 1; /* student counter */
int result; /* one exam result */

/* process 10 students using counter-controlled loop */
while ( student <= 10 ) {

/* prompt user for input and obtain value from user */
printf( "Enter result ( l=pass,2=fail ): " );
scanf( "%d", &result );

/* if result 1, increment passes */
if ( result == 1) {
passes = passes + 1;
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 /* end 1t */

else {/* otherwise, increment failures
failures = failures + 1;

} /* end else */

student = student + 1; /* increment student counter

} /* end while */

/¥ termination phase; display number of passes and failures
printf( "Passed %d\n", passes );
printf( "Failed %d\n", failures );

%/

"

“

/* if more than eight students passed, print "Bonus to instructor!”

if ( passes > 8 ) {

printf( "Bonus to instructor!\n" );

} /% end if */

return 0; /* indicate program ended successfully */
:':/

} /* end function main

ala
"
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Enter Result (l=pass,2=fail):
Enter Result (1=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (1l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Passed 6

Failed 4

PN bt ek N e el el NN el

Fig. 3.10 | C program and sample executions for examination results problem. (Part
30f4)
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Enter Result (l=pass,2=fail):
Enter Result (1l=pass,2=fail):
Enter Result (1=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Enter Result (l=pass,2=fail):
Passed 9

Failed 1

Bonus to instructor!

bk ok ot o et et N et i

Fig. 3.10 | C program and sample executions for examination results problem. (Part
4 0f 4.)
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Fi9: 3.13: T1g03_13.¢
Preincrementing and postincrementing */

#include <stdio.h>

ol
W

function main begins program execution */

int main( void )

{

int c; /* define variable */

/* demonstrate postincrement */

c=5; /% assign 5 to ¢ */

printf( "%d\n", ¢ ); /* print 5 */

printf( "%d\n", c++ ); /* print 5 then postincrement */
printf{ "Sd\nxn", ¢ ): J* print & */

/* demonstrate preincrement */

c= 5 /* assign 5 to ¢ ¥/

printf( "%d\n", c ); /* print 5 */

printf( "%d\n", ++c ); /* preincrement then print 6 */
printf( "%d\n", ¢ ); /* print 6 */

return 0; /* indicate program ended successfully */

} /* end function main */
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Fig. 3.13
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Preincrementing vs. postincrementing. (Part 2 of 2.)

92-93 Js! Jlors




Jlgw

ant 1 = kr
1 += 1i++;
pIREEL™%d™, 1] ;

il S8 ¥ s ST e

Dgw (0 A (9> °

Wl (50 )5 ol aSisils 92-93 Js! Jlunes



1. printf (“%d”, ++(++1));
e 2
2. printf (“%d”, ++++1)
e 2
3. PEIREE{™%d", +fi¥d]

e

Ne

e Error

d. prainErf{™&d”, {(+4+1)++)
e 1

3. printf(“sd”, ++(i++))

e

e

e Error
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