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The EOF Character Sentinels [2]

#tinclude <stdio.h>
int main() {
double grade;
double total = 6.91; /* note the initialization here */

printf("\nTo stop entering grades, press either the F6 key");
printf("\n or the ctrl and Z keys simultaneously on PCs");
printf("IBM compatible computers");

printf("\n or the ctrl and D keys for UNIX 0S.\n\n");
printf("Enter a grade: ");

while (scanf("%1f", &grade) != EQF) {
total += grade;
printf("Enter a grade: "); Sentinel

}

printf("\nThe total of the grades is %f\n",total);
return 9;
} A First Book of ANSI C, 4th Edition 3
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The EOF Character Sentinels
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Figure 5.7 Generation of the EOF constant by the scanf () function
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The for Statement (Recap)
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Sequence of Execution (Recap)
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The Null Statement

¢ A semicolon with nothing preceding it is also a

valid statement, called the null statement

-

¢ Use the null statement where a statement is

syntactically required, but no action is needed

® Null statements typically are used either with

while or for statements

A First Book of ANSI C, Fourth Edition
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Enter the
for statement

Sequence of
Execution [2]

Initializing
statements

/1/Evafuate . Expression's value
tﬂ‘ﬁ ' is zero Exit the

s ”‘ for statement

(false condition)

Expression's value
is nonzero
(true condition)

Loop

Go back and 6
retest the condition A First Book of ANSI C, Fourth Edition

Sums and Averages with for Loop

#tinclude <stdio.h>
t#tdefine MAXCOUNT 5
int main() /* This program calculates the average */
{
int count;
double num, total, average;
total = 0.0;
for (count = 0; count < MAXCOUNT; count++){
printf("\nEnter a number: ");
scanf("%1f", &num);
total += num;

}
average = total / MAXCOUNT;

printf("\n\nThe average of the %d numbers”, MAXCOUNT);
printf("entered is %f\n", average);
return 0;

} A First Book of ANSI C, 4th Edition
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Case Studies: LOoOp Programming Techniques

® Technique 1: Selection within a loop
® Technique 2: Input data validation
® Technique 3: Interactive loop control

® Technique 4: Evaluating equations

A First Book of ANSI C, Fourth Edition 9

2: Input Data Validation

01 #include <stdio.h>

02

03 int main() {

04 int month;

05 printf("\nEnter a month between 1 and 12: ");
06 scanf("%d", &month);

o7

08 while (month < 1 || month > 12) {

09 printf("Error - the month you entered is not valid.\n");
10 printf("\nEnter a month between 1 and 12: ");

11 scanf("%d", &month);

12}

13 printf("The month accepted is %d\n", month);

14  return 0;
- Al
15 } in lines 5-6!

Same code used

11
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01 #include <stdio.h>

02 #define MAXNUMS 5 = = =

03 1: Selection within a Loop
04

05 int main() /* this program computes the positive and negative */
06 { /* sums of a set of MAXNUMS user entered numbers */
07 int i;

98 double number;

09 double postotal = 0.0f;

16 double negtotal = 6.06f;

11

12 for (i = 1; i <= MAXNUMS; i++) {
13 printf("Enter a number (positive or negative)");
14 scanf("%1f", &number);

15 if (number > 0)

16 postotal += number;

17 else

18 negtotal += number;

19 }

20

21 printf("\nThe positive total is %f", postotal);
22 printf("“\nThe negative total is %f\n", negtotal);
23

24 return 0;

25} A First Book of ANSI C, Fourth Edition 10

2: Input Data Validation [2]

01 #include <stdio.h>

02 #define TRUE 1

03

04 int main()

05 {

06 int month;

07 while (TRUE) { /* this is always true */

08

09 printf("\nEnter a month between 1 and 12: ");

10 scanf("%d", &month);

11 if (month >= 1 && month <= 12) /* the test is made here */
12 break;

13 printf("Error - the month you entered is not valid.\n");
14

15 printf("The month accepted is %d\n", month);
16 return 0;
17 }

12
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The do-while Statement (Recap)

® Post test loop

* INNENUNIIATIVFDLVDYANTULTIN

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

} while (score != -1);

A First Book of ANSI C, Fourth Edition 13
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3: Interactive Loop Control

01 #include <stdio.h>

02 /* this program displays a table of numbers, */
03 /* their squares and cubes */
04 /* starting from the number 1. */
05 /* The final number in the table is */
06 /* input by the user */
07

08 int main()

09

10 int num, final;

11 printf("Enter the final number for the table: ");
12 scanf("%d", &final);

13

14 printf("Number Square Cube\n");

15 printf("------------------ \n");

16 for (num = 1; num <= final; num++)

17 printf("%3d %7d %6d\n", num, num*num, num*num*num);
18 return 0;

19 }

A First Book of ANSI C, 4th Edition 15
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The do-while Statement (Recap)[2]

Enter the
do
statement

Expression's
value
is zero

e 0
7 (false condition) statement

Exit the
Loop a

Expression's value
is nonzero
(true condition)

Go back and execute
the statement

Figure 5.10 do-while statement flow of control
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4. Evaluating Equations

01 #include <stdio.h>
02 #include <math.h>
03 int main() {

04 int x, y;

05

06 printf("x value y value\n");

o7 printf("------- ------- \n");

08

09 for (X = 2; X <= 6; x++) {

10 y = 10 * pow(x,2) + 3 * x - 23
11 printf("%4d %1ed\n", x, y);
12 }

13

14 return 9;

15 }

16
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4. Evaluating Equations [2]

#include <stdio.h>
#include <math.h>
int main()

{
float x, y;
printf("x value y value\n");
printf(” \n");
for (x = 5 X <= 5 Ix +=
{
y = * pow(x,2) + *x - ;
printf("%8.6f %13.6Ff\n", x, y);
}
return 0;
¥

17
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Common Programming Errors [2]
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Common Programming Errors

® “Off by one” error, in which the loop executes either one too
many or one too few times than intended
o A -~ o v @ A A
‘Yl’ll,ﬂ%vl‘ll 1 Loop %99 ‘YI’]‘II’W]I]J 1 Loop (1ﬁl°liﬂl\‘l?]%1°ll7ﬂ‘iﬂ%ﬂ’li
AUAK Loop i)

¢ Using the assignment operator, =, instead of the equality
operator, ==, in the tested expression
IegyansatdgmsumaSauiisuiia fa 15 = (Frmsu
mMunaalanuauds) ununeely == (§msulouiieu)

¢ As with the if statement, repetition statements should not use
the equality operator, ==, when testing single-precision or
double-precision operands
TiaaslgnsSoufisuluansme winny dwsunis
wWisuifisuaaznaias wszlaniaozminnueinann
(Wasannndakendnaanan)

A First Book of ANSI C, Fourth Edition
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Common Compiler Errors

A First Book of ANSI C, Fourth Edition

¢ Placing a semicolon at the end of the for’s parentheses
(creates a do-nothing loop)
1319 ; 13%a9@A19 for LW for(ize; i<n; i++); AN
Tvgraladfinsaninwnisia g

¢ Using commas to separate the items in a for statement
instead of the required semicolons
19, ARENEs1H for loop unwiiazls ; wu
for(i=0, i<n, i++)

® Omitting the final semicolon from the do statement
anla; ﬁaqmﬁ’wwmﬁﬂéj\a do-while loop 17
do{ ... } while ()

A First Book of ANSI C, 4th Edition
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Error

Typical Unix-based
Compiler Error Message

Typical Windows-based
Compiler Error Message

Separating the statements
in a for loop with
commas rather than
semicolons. For example,
for(init,cond, alt)

(S) Syntax error: possible
missing ;" or ’,"?

error; syntax error : missing
" before )

Omitting the parenthesis in
a while statement. For
example,
while condition
{

statement;

}

(S) Syntax error: possible
missing "('?

error: syntax error : missing
" before '{'

Omitting the ; at the end
of the do-while
statement. For example,
do
{

statement;
}while(condition)

(S) Syntax error.

(This error tends to lead
programmers astray. You
would expect to get the
error generated by a
missing semicolon or
comma, but instead you
get a syntax error.)

error: syntax error :
missing '}’

Omitting the second + or
- in a post increment or

decrement statement. For
example,

val+; OF val-;

(S) Syntax error.

(Note that +val; and
-val; do not generates a
compiler error because
these are valid expressions)

error: syntax error @ ';'




204111: Fundamentals of Computer Science

Summary

® A section of repeating code is called a loop

® The three C repetition statements are while, for and
do-while

® Loops are also classified as to the type of tested
condition

® The most commonly used syntax for a while loop is
while (expression)

{

statements;

}

A First Book of ANSI C, Fourth Edition 21
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#include <math.h>

The math.h library (Recap)

° LS’I&']N’]iﬂLiﬂﬂ‘l?j function ﬂﬂﬁﬂm@lﬂ']ﬁﬁﬂﬂﬁl’lﬂ library math.h
‘Iuﬂgummsua“nm'smmwvmo function ‘VI‘W‘lJfIJElEl
double pow(double x, double y)
Returns XV
* double sqrt(double x)

Returns‘vff

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

AadILNA: A1 return Va9 function

1 ::! a o U
wahazna 1w double wniknanly
v Y . o & ¥
nu 2ayailszian integer 91iluazaas

Jn3 casting NRNTEN

23
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Summary [2]

¢ A for statement performs the same functions as

the while statement, but uses a different form

® The for statement is extremely useful in creating

counter-controlled loops

® The do-while statement is used to create posttest
loops because it checks its expression at the end

of the loop

A First Book of ANSI C, Fourth Edition 22
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P tice 1

2 o ¥ v o =1 oA ] .
Tz dagadszinndwaniia 2 @1 Aaausn (first)
WaZAIFATINY (last) H1N19 keyboard WAZKLINAT I
@WIznIwIn ozl

=S S o |
7 918 21: & IWIBLANIE 5 A@a: 7, 11, 13,17, 19

°* @28819015 run 1

Input first value: 7

Input last value: 21

The prime number(s) between 7 - 21 are
7 11 13 17 19

Total: 5 numbers

24
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@28¢19 Output

Practice 2

Average of Sale Amount of Week (1) = 12800.00
Average of Sale Amount of Week (2) = 13050.00
Average of Sale Amount of Week (3) = 13728.57
Average of Sale Amount of Week (4) = 14500.00

Average of Sale Amount for All = 13519.64

U A A 1 A & o
Tadanlidsunsunisn C arIAIRAaDILaATILNILA D
aaagtatsangnadlald ldanaaadnua2a819n13 run
Tsunsuawans Tnaiardeyalwiiddunis keyboard

Week Su Mo Tu We Th Fr Sa Average

(Per Week)

1| 15000.00| 10000.00| 11500.00| 9500.00( 12600.00| 14500.00| 16500.00 12800.00

2| 14500.00( 11000.00| 12500.00 9600.00( 12650.00| 14550.00| 16550.00 13050.00

3| 14800.00| 11500.00| 13500.00| 9800.00( 13500.00| 15500.00| 17500.00 13728.57

4| 16000.00| 12450.00( 13550.00| 10500.00| 14500.00| 16000.00| 18500.00 14500.00
Average (All) 13519.64
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Practice 4
U o v v ) a I'd a 6 o
1%%%%’]“1]933@'{)1%’3%&{]’3 (row) LAY NANNIAAND A

A0 IILAAIATANY

° M8819n15 run 1

Input row: 3
**1
* 22
333

° M8819N15 run 2

Input row: 4
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Practice 3
LYo U v o a I'd (W) 6 o
1%%1mnwa§a%1uauunaUow)uazwuwnaaWﬁma

A0 I IIUAAIATINENY

° Mag19n1s run 1

Input row: 3
1

12

123

° May19N1I run 2

Input row: 4

R R R R
NN

3
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Practice 5

o o a 6 o 6 @
T2 ad HIRKAT (row) Uaz NAWHAANDAI
AIDLIIUFAIATE

° Mag19n1s run 1

Input row: 3
k ok ok

* 3k
*

° May19N1I run 2

Input row: 4
k ok ok ok

Xk ok ok
ko ok
*
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