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An Easy To Make Error With A For Statement

« What is the output from the following program, assuming the user
enters the value 157
Fﬂ_&l bad far I|:u:||:|.|::|

1 /.

2 //Janpary 289, 2009 Writften by: Mark Llew=llyn
3
4 $include <stdio.h>
5
6 int maini)
7?1
8 int i; 2 loop contreol wvariskle
? int uwpperlimit: //maximum number to be printed
108
11 printf ("How many integers do vou want to print?\n"™);
12 gcanf (":d4d", supperlimit);
13
14 for (i = 1; i <= upperlimit; i++); {
15 printf ("The number is: 3d\n", i):
16 }//end for stmt
17
18 printf ("\n\n");
17 system("FAUTSE") ;
20 return 0;
21 }//end main function
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An Easy To Make Error With A For Statement

talo] badforl BN C\Courses\COP 3223 - C Programming'\Spring 20094COF 322.., I.Elglﬂ_hj
| d DTDDQE‘

How many integers do wou want to print?
15

1 //for loop with an infinite loop =rr| EEERIUEEEEECERETE
g January 23, 200° FLEES Pressz any key to continue . . .
4 #include <3tdio.h>
L
b int main|()
P
8 int i; i loop control variable
9 int upperlLimit; maximum number to be printed
18
11 printf ("How many integers do you want to print?\n");
n n . - 5 " 5 .
ii scanf ("%d", &upperlimit); The problem is this
14 L - semicolon which
e for (1 = ;’”; = JPEEIL?“'“;&;T] P effectively ends the for
rint he number is: \a", i);
. o i r statement. Thus, the body
R of the for loop contains
17
_ o no statements. The for
18 printf {("\n\n") | ¢ ; "
19 gystem ("PAUSE") ; QYU R SIS C,)pe y
and the value of 1 after
28 retorn O; . .
8 1 //end main Fanction the loop terminates is 16.

#
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An Easy Error To Make With Conditional Expressions

« There Is one type of error that many beginning C programmers
make, including some experienced C programmers, when dealing

with conditional expressions.

« This error is confusing the equality operator (==) with the
assignment operator (=). Often this mistake is made as simply a

typing error, but has potentially disastrous effects on your

program, because it will ordinarily not generate a syntax error.

« To illustrate this problem, consider the case where we have a set
of employees and their paycodes, where if the employee’s
paycode is set to 5, we will print a message that they have been

awarded a bonus.

 Consider the two cases shown on the next page:

COP 3223: C Programming (Control Structures Revisited )

Page 4

© Dr. Mark J. Llewellyn

7
()
S,




An Easy Error To Make With Conditional Expressions

if (payCode == 4) {
printf (“You’ll get a bonus!\n”); (a)
}

if (payCode = 4) {
printf (“You’ll get a bonus!\n”); (b)
}

« |If we intended to type the version shown in (a), but mistakenly
typed the version in (b), what will happen?

« Version (b) will evaluate the assignment expression , which
simply assigns the constant value 4 to the variable payCode.
Since C interprets any nonzero value as “true”, the condition of
this if statement is always true and the person (indeed every
person) will be awarded the bonus!

(.
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An Easy Error To Make With Conditional Expressions

GOOD PROGRAMMING PRACTICE

To avoid the type of error resulting from confusing the == operator with the =
operator, many C programmers will write an equality expression that contains
a variable and a constant, such as x == 4, with the constant on the left side
and the variable on the right side of the equality operator as in: 4 == x. This
will prevent the logic error that we saw on the previous page from happening
when you accidently replace == with =.

The reason that this will be caught as a syntax error and the other way
around will not is because only a variable can be placed on the left hand side
of an assignment expression. Variable names are said to be Ivalues (for “left
values”) because they can be used on the left side of an assignment operator.
Constants are said to be rvalues (for “right values” because they can be used
only on the right side of an assignment operator. Note that Ivalues can also
be used as rvalues (i.e., variables can appear on either the left or right side of
the assignment operator), but rvalues cannot be used as Ivalues.
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Counter vs. Sentinel Controlled Repetition

We’ve seen the three repetition structures in the C language:
while statement, do..while statement, and the for

statement.

By now you should be fairly familiar with how each of these

statements work. You should also be aware of how the loops
are similar in that a for statement can basically be replaced
by a while statement with no loss of functionality.

As we’ve seen, the while statement and do...while
statements are more commonly used when the number of
repetitions to be made is not known in advance and the for
statement Is more suitable for when the number of
repetitions is known in advance.

’
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Counter vs. Sentinel Controlled Repetition

 To further illustrate the selection choice for a repetition
statement; consider the following two problems:

 Problem 1: We want the user to enter a set of 10 integer
values and our program will compute the sum, product, and
average of the ten numbers the user enters.

 Problem 2: We want the user to enter an unknown number
of integer values and our program will compute the sum,
product, and average of all the numbers entered by the user.

e  Considering problem 1 first, we can clearly use any of the
repetition statements to help solve this problem. The next

three pages show example solutions using all three of these
statements; first a for statement, and second a while
statement, and finally a do..while statement. -
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BN C\Courses\COP 3223 - C Programming\Sp... |E|E|ﬁ
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numher

number 18 :1
The zum of your numbers was: 55
The product of your numbers was:

The average of your numhers was:

Jo28800
L.ta

Press any key to continue .

|| ] r

j page B.c l
' 2

3

4 #¥include <stdio.h>

L #define LIMIT 10

b

? int main{()

8 {

9 int counter;

18 int number;

11 double =sum = 0;

12 double product = 1;

13 donble average;

14

15 for [counter = 1; counter <= LIMIT; countert+t) ﬂ

16 printf ("Enter number %d :", counter):;

17 scanf (":d4d", &number) :

18 printf ("\n"):

19 sum += number; ]

20 product *= number:

21 )

22 printf ("The =zum of vour numbers was: %.0£\n", =sum)

23 printf ("The product of vour numbers was: %.0f\n",

24 printf ("The average of vour numbers was: %.2f\n",

25

26 printf ("\n\n") ;

27 system ("BPLUSE"™) ;

28 return 0;

29

lri

product) ;
sum / LIMIT):
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page 12.c page 10.c B C\Courses\COP 3223 - C Programming\Spri... Lo o=
2 number 1
3 numbher 2
4 #¥include <stdio.h> number 3
L #define LIMIT 10 nunber 4
[ number 5 =
7 int maini) numbher &
8 { number 7
9 int counter = 1; numher 8
1A int number:;
11 dooble sum = 0; number 2
12 douoble product = 1:; number 18 :4
13 double average; The sun of your numbexe vas: 55 2s000
14 The average of your numbersz was: 5_.5@
15 while (counter <= LIMIT) {
16 printf ("Enter numbker %d4d :", counter):
17 scanf ("%d4d", &snumber) :
18 printf ("\n")
19 sum += number:;
28 product *= number;
21 counter++;
22 ]
23 printf ("The =um of wvour numbers was: %.0fvn", =sum):
24 printf ("The product of vour numbers was: %.0f\n", product):
25 printf ("The average of your numbers was: %.2f\n", sum / LIMIT) :
26
27 printf ("\n\n") ;
28 syatem ("PAUSE") ;
29 retorn O;
38
. | —
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page 11.c
2
3
4 #include <stdioc.h>
L #define LIMIT 10
[
7 int main()
8 {
? int counter = 1;
14 int number:;
11 douoble =sum = 0;
12 donble product = 1:
13 donble average:
14
15 do {
16 printf ("Enter number %d :", counter):
17 scanf (":d4d", &number) :
18 printf ("\n") ;
19 sum += number:;
28 product *= number:;
21 counter++;
22 while (counter <= LIMIT):
23 printf ("The =zum of vour number=s was: %.
24 printf ({"The product of vour numbers wasz:
25 printf ("The average of vour numbers was:
26
27 printf ("\n\n") ;
28 system ("PLISE"™) ;
29 return 0;
38

numher
numher
numher

numher

numher
numher

numher

1
p
3
4
numbher 5 1@
b
7
8
?

1
3
:5
numher ?
numher 18 =9

The szum of your numhers was: 55

The product of your numbers was: 3628800
The average of wvour numbersz was: 5.5@

Df\n™, s=sum) ;
£2.0fn", product):
$.2f\n", sum / LIMIT);:

COP 3223: C Programming (Control Structures Revisited )

Page 11  © Dr. Mark J. Llewellyn §j’




Counter vs. Sentinel Controlled Repetition

Now considering problem 2, how do we solve it using these
repetition statements (since that’s all we have in C) when we
do not know in advance how many values the user has to
enter.

« Solution 1. Ask the user first to tell your program how many
Integers they will enter. In this case replace the constant
LIMIT and make it an integer variable and read this value
first.

« Solution 2. Set aside a special value, called a sentinel, that
the user will enter to indicate that they have entered all of the
values that they intend to enter.

« A sample program using solution 1 is shown on page 13 and
a sample program using solution 2 is shown on page 14. ;
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J for loop user driven.c

Gl C\Courses\COP 3223 - € Programming\Sp... =i/ (= e

How many integers will you enter? 4

5 #¥include <stdic.h> Enter number 1 :5

6 Enter number 2 :6

Y int main ()

8 & Enter number 3 :5

o int limit: Enter number 4 =7

18 int countes; e ounof vour usbers 422% 2. a0

11 int number: The average of vyour numbhers was: 5.75%

12 douoble =sum = 0; ]

13 double product key to continue

14 donble average:

15

16

17 printf ("How manv integer=s will wvou enter? ™)

18 scanf ("Ed4d", &limit) : printf ("\n") ;

i9 for (counter = 1; counter <= limit: ::n:i'l"ﬂ'p'r-l--l-'l I

28 printf ("Enter number Td :7, ::cn‘.:tnte"-!—E'h‘:'rt*c':"-'”ter

21 scanft (":d", &number) ;

22 printf ("o}

23 sum += number; sdd ne number

24 product *= number; nltiply nev numbsr

25 H end for stmt

26 printcf ("The sum of vour numbers was: $.0f\n", =sum)

277 printf ("The product of wyvour numbers was: T.0fvn"™ product)

28 printf ("The average of wvour numkbers wWas . Z2fvn", sum  limit) :

27

28 printf ("\n'\n") ;

31 system ("BPLTSE™) »

22 retorn O;

33 }/'/=nd main function

”
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[¥] zentinel controlled while loop.c

Y int main()

B C:\Courses\COP 3223 - C Programming\Spring ... L= IS

o an

roan

integer <‘use —799

integer Cuse —979

to

to

stop):

stopl:

8 4 » an integer Cuse —29? to stopd:
9 int counter = 0O; wlalify. .
1@ int number: n=mr ani » an integer Tuse —797 to stopl:
The sum of vour numbers was: 28
11 donkle =um = 0O ~1d i@l he product of wvour numbers was: 240
12 donble EIEIIj.'.J.Ct- — 1. . The average of vour numbers was: 6.67
13 donble average; DLOs i@Prc== an to continue .
14
15 printcf ("Enter an integer
16 scanf (":d", snumber) :
17 while (number != -gg8) {
18 printcf ("\n") ;
19 sum += number:; 3 nev number
20 product *= number; nltipl nev number
21 counter++- increment count of numbers entersd
22 printcf ("Enter an integer (use —-93%9% to =top) -
23 scanf (":d", &snumber) ;
24 ] end while stmt
25 if (counter '= 0) {
26 printf ("\n") ;
27 printf ("The sum of vour numbers was: %.0f\n", s=um):;
28 printf ("The product of vyvour numbers was: %.0fvn"™, product) ;
29 printcf ("The average of vour numbers was: %.2fvn", sum / counter) ;
38 =end i1f stmt
31
32 printcf ("\n\n") ;
33 system ("PAUSE"™) ;
34 return 0
35 }//=end main function
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gentinel controlled do while loop.c

r

& C:\Courses\COP 3223 - € Programming\Spri... L=2s A=l P

7 int main /()

—797 to stop>»: 3

Enter an integer Cuse

an integer <use —99? to stopl): 6

g : int counter = O: an integer Cuse -999 to stop>: 9
i8 int numker: an integer Cuse -999 to stopl: 12
11 donble =um = O an integer (use —999 to stoplr: 15
12 double product = 1; an integer C(use —-999 to stopl): —-999
13 dounble average: The zum of wour numbhers was: 45
14 The product of vour numbhers was: 27168

The average of vyour numbhers was: 7.86
15 printf ("Enter an integer [(uZe —-293 to
16 scanf ("d", &number) ; to continue . . .
i do { §
18 printf ("\n") ;
19 2um += number;
20 product *= number:;
21 counter++;
22 printf ("Enter an integer [(u=e 999 to =stop): ")
23 scanft (":d4d", &snumber)
24 } while (number != -933); |
25 if (counter '= 0) {
26 printcf("\n") ;
2% printf ("The sum of vyvour numbers was: %.0f\n", sum):;
28 printf ("The product of vour numbers was: .0fvn", product)
29 printf ("The average of vour nu ers was: %.2f\n", sum /S counter):;
3a }
31
32 printf ("\n\n") ;
33 gsystem ("PFATSE"™) ;
34 retorn 0;
35 1§
( A
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Counter vs. Sentinel Controlled Repetition

. Notice that the sentinel controlled while statement will
function properly when the user decides not to enter any

numbers at all (1.e., their first value input is -999).
' 8 C\Courses\COP 3223 - C Programming\Spring 200... | o B |

Enter an integer Cuse —997 to stopl: 999

Press any key to continue . . . _

«  Will the program on the following page also produce correct

results if the user’s first input value is -9997?

& CA\Courses\COP 3223 - C Programming\Spring 2000\COP 3. = = ¥ S

Enter an integer <use —997 to stopl>: —-9979

Enter an integer <use —997 to stopd: —-9979

The zum of vour numbers was: —997
The product of your numbers was: —999

The average of vour numbers was: —799 .86

Prezs any key to continuwe . . .
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Counter vs. Sentinel Controlled Repetition

«  Can you think of a way to use the do..while structure from

the previous page and still get it to work properly when the
user decides not to enter any numbers at all?

(.
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el

| do while with break page 18.¢ | fignd_11.c |

Y int main()
8 1
? int counter = 0; counts numbesr of values entered
14 int number; fuser =ntered integer valus
11 donble sum = O; SAholds sum of integers
12 douoble product = 1; // holds produouct of integsers
13 dooble awverage:; / holds averags of the iIntegers
14
15 printf ("Enter an integer (use —-99%3% to stop) - Hom1aboutu§ngthe
" " .
ig zzm{"f‘ *d", &number): break statement to exit
18 if (number — -999) { the loop if the first value
19 break ;| was -9997?
28 Y /Sexit loop if first number was -—-999
=il printf("\n"); Will this work?
22 sum += number; S Sadd nev number
23 product *= number; S/multiply nev number
24 counter+t; S/ increment count of numbers entersd
25 printf ("Enter an integer (usSe —-929 to stop) "y
26 scanf (":d4d", &number) ;
27 } while (number = —299); ‘e2nd do...wWwhils tmt
28 if (counter '= 0) {
29 princE{"W\n™) ;
Ja princf ("The sum of vour numbers was: ®.0f\n", =sSum) ;
31 printf ("The product of vour numbers was: %.0fwn", product) ;
32 printf ("The awverage of vour numbers was: %.Z2fwvn", sum / counter) ;
33 YA /end if stmt
34
35 printf ("\n'\n") ;
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Counter vs. Sentinel Controlled Repetition

8 C:\Courses\COP 3223 - C Programming\Spring 2009\COP .. =2 = e e
Enter an integer {uze —-999 to stop): -999

Press any key to continuwe . . . _

e Yes! Remember that a break statement when executed
Inside a while, for, do.while, Or switch
statement, causes an immediate exit from that statement.
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BN C\Courses\COP 3223 - C Programming\Spring ...
Enter an integer Cuse —999 to stopr: —-999

J zentinel controlled do while using break. correct werzsion.c

1 — T T S T — il by ” — 7 ¥ Lo e — R et ] =
Drogra to =som, pltiply, avers o= 3
T A S —— | ————————— MW [' e 22 any key to continue .
January 29, 2009 Fritten byv: Mark

int maini()
i

o int counter = 0; comnkts nombear of valnes =entered
14 int number; nser =sntersed integer valus
11 donoble =um = O holds sum of integers

12 dooble product = 1; holds prodouct of
13 donble average:

15 printf ("Enter an integer [(use —-222 to stop): ") ;
16 gcant ("Ed4d", Enumber) ;
177 do  { i
18 if (number != _ggg:ll Th|S aISO WOI’kS!
i9 { princE(™w\m"™)
28 sum += number; ]
21 product *= number; mizlEtiply nev number
22 counter4+; incEsm - £ I e
23 printf ("Enter an integer [(use —-92%9 to
24 gcant ("Ed4d", Enumber) ;

25 ¥ end if

26 ¥ while (number = —3339); end d
27 if (counter '= O) {

28 printf ("W} ;

29 printf ("The =um of vour numbers was: %.0f\n"™, sum):;

AT}
&)
]
[
i
=
ty
i}
4

= e ey ey e

(.
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The continue Statement

« There is also another statement in C called the continue
statement that will work In this case.

« The continue statement, when executed In a while,
for or do.while statement, skips the remaining
statements in the body of that control statement and
performs the next iteration of the loop.

— In while and do.while statements, the loop-
continuation  conditional  expression IS  evaluated
Immediately after the continue statement Is executed.

— In a for statement, the increment expression is executed,

then the loop continuation conditional expression Is
evaluated.

¢
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do while with continue.c

r

Y int maini()

8 {

? int counter = 0;

14 int number:;

11 donble sum = 0

12 donble product =

13 donble average:

14

15 printf ("Enter an

16 scanft ("%d4d", &number) ;
17 do {

18 if (number ==

19 continune ;|

28 ¥ =exit loop

21 printf ("N\n™) ;

22 sum += number;

23 product #*= number;
24 counter++;

25 printf ("Enter

26 scant (24",

27 ' while (numkber

28 if (countcer = 0)

29 printcE ("hWm™) ;

Ja printcf ("The sum of
31 printcf ("The product of
32 princf ("The awverage of
33 Y/ end if stmt

34

35 printf ("\n\n"} ;

integer —999 to

snunmkber) -

Bl C\Courses\COP 3223 - C Programming\Sprin... |E|E|éj
Enter an integer Cuze —999 to stopr:

Press any key to continue .

stop) = ")s

S —.

O™, sum) 5

%
was: .0f\n", produact)
a2

Z: £.Z2f\n", sum / counter) .
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Practice Problems

1. Find the error In each of the following code segments and
explain how to correct it.

int x = 1;
while (x <= 10),; {
(@) printf (“x is: %d\n”, x);
xX++; int n;
} switch (n) {
case 1: printf (“Number is 1\n”);
case 2: printf (“Number is 2\n”);
//This code should print the break;
//values 1 to 10.int x = 1; case 3: printf (“Number is 3\n”);
int n = 1; default:
(b) while (n < 10){ printf ("Number is not 1..3\n”);
printf (“$d\n”, x++); break;
} }

(€)
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Practice Problems

2. Construct a C program that uses for loops to produce the
following sequences of values:

1,3,5,7,9,11, 13, 15

3, 8,13, 18, 23, 28, 33 B C:\Courses\COP 3223-CPngr...|.='IE'|-EH
20, 14, 8, 2, -4, -10, -16 1357911 13 15
19, 27, 35, 43, 51, 59, 67 3813 18 23 28 33

28 148 2 -4 -18 -16
19 27 35 43 51 59 67

Press any key to continue . . .
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3. What does the following program do?

Practice Problems

—l

ontrol Structures Revizited Practice Prob 2.c - Contral Stuctures Revisited Practice Prob 3.c l

pnftraol SErvoctures Hevisited Fractice FProblem ﬂ
Jannary 29, 2008 Fritten by ark Liliews=sllwvn

#inclu de <=stdio.h>
int main()
i

int =, v, i, d:

printf ("Enter two integers in the range 1-20: ™) ;

scanf ("sdxd", &x, &¥V):

for (i = 1; i <= vyr i++) £

for (3 = 1: 3 <= =®x:; J++) 1

printf("@ ™) :
printf ("Wn") ;
printf ("\o\n") ;

syvstem ("EBLATSE™) »
retorn O
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4.

Practice Problems
Construct a C program that produces the following output.

EN CACourses\COP .. | = | [=] |—EE—I

COP 3223: C Programming (Control Structures Revisited) Page 26 © Dr. Mark J. Llewellyn




D.

Practice Problems
Construct a C program that produces the following output.

& JACOP 3223 - Spring 2009\Control Stru... L=|E) [P

Preszs any key to continue . . .
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6.

Practice Problems

Construct a C program that produces the following output.

& JACOP 3223 - Spring 2009\Control Stru... L=/ =0 IS
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7.

Practice Problems
Construct a C program that produces the following output.

& J\COP 3223 - Spring 2009\Contro.. L= ) [P S
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