Chapter 6 — Making decisions
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if(condition)

{
statement_1;
statement_2;
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iT( count > COUNT_LIMIT )
printf ("'Count limit exceeded\n™);
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Program 6.1 Calculating the Absolute Value of an Integer

// Program to calculate the absolute value of an integer
#include <stdio.h>
int main (void)

{
int number;
printf("Type in your number: ™);
scanf("%i", &number);
iT( number < 0 )
number = -number;
printf ("'The absolute value is %i\n", number);
return O;
by

Type in your number: -100
The absolute value is 100

Type in your number: 2000
The absolute value i1s 2000
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Program 6.2 Calculating the Average of a Set of Grades and Counting
the Number of Failing Test Grades

/* Program to calculate the average of a set of grades and count
the number of failing test grades */

#include <stdio.h>

int main (void)

{

int numberOfGrades, i1, grade;
int gradeTotal = O;
int failureCount = 0;
float average;
printf(""How many grades will you be entering? '");
scanf("%i", &numberOfGrades);
for( 1 = 1; 1 <= numberOfGrades; ++i )
{

printf ("Enter grade #%i: ', 1);

scanf ("'%i1", &grade);

gradeTotal = gradeTotal + grade;

iT( grade < 65 )

++failureCount;
e
average = (float) gradeTotal / numberOfGrades;
printf(""\nGrade average = %.2f\n", average);
printf(""Number of failures = %i\n", failureCount);
return O;
>

How many grades will you be entering? 7
Enter grade #1: 93

Enter grade #2: 63

Enter grade #3: 87

Enter grade #4: 65

Enter grade #5: 62

Enter grade #6: 88

Enter grade #7: 76

Grade average = 76.29

Number of failures = 2

o funmnizmuiniAiaas tneld type cast operator (float)

o Funmnngld precision modifier %.2f
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if(condition)

{
statement _al;
statement_aZ2;

s
else
{
statement _bl;
statement _b2;
s
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Program 6.3 Determining if a Number Is Even or Odd (using if)

// Program to determine if a number is even or odd
#include <stdio.h>
int main (void)
{
int number_to_ test, remainder;
printf (""Enter your number to be tested.: ');
scant (""%i1', &number_to_test);
remainder = number_to_test % 2;
ifT( remainder == 0 )
printf ("'The number iIs even.\n");
if( remainder 1= 0 )
printf (""'The number is odd.\n");
return O;




Enter your number to be tested: 2455
The number is odd.

Enter your number to be tested: 1210
The number is even.

Program 6.4 Revising the Program to Determine if a Number Is Even or

Odd

// Program to determine if a number is even or odd (Ver. 2)
#include <stdio.h>
int main
{
int number_to_test, remainder;
printf(""Enter your number to be tested: ");
scanf('%i", &number_to test);
remainder = number_to _test % 2;
if( remainder == 0 )
printf(""The number is even.\n");
else
printf(""The number is odd.\n");
return O;
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if(grade >=70 && grade <=79)
++grade_ C;

if(grade < 0 || grade > 100)
printfF("Error - index out of range\n');
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if ( (rem_ 4 == 0 && rem_100 !'= 0) |] rem 400 == 0 )
printf ("'It"s a leap year.\n");

Program 6.5 Determining if a Year Is a Leap Year

// Program to determines if a year is a leap year
#include <stdio.h>
int main(void)
{
int year, rem_4, rem_100, rem_400;
printf(""Enter the year to be tested: ");
scanf("'%i1", &year);
rem_ 4 = year % 4;
rem_100 = year % 100;
rem 400 = year % 400;




if( (rem_ 4 == 0 && rem_100 !'= 0) || rem 400 == 0 )
printf ("It"s a leap year.\n");
else
printf ("'Nope, it"s not a leap year.\n");
return O;

Enter the year to be tested: 1955
Nope, it"s not a leap year.

Enter the year to be tested: 2000
It"s a leap year.

Enter the year to be tested: 1800
Nope, 1t"s not a leap year.
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if ( (year % 4 == 0 & year % 100 '= 0 ) |] year % 400 == 0 )
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if( gamelsOver == 0 )
iT( playerToMove == YOU)
printf(""Your Move\n');
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it ( gamelsOver == 0 && playerToMove == YOU )
printf ("'Your Move\n');
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if ( gamelsOver == 0 )
it ( playerToMove == YOU )
printf ("'Your Move\n');
else
printf ("'My Move\n');
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if ( gamelsOver == 0 )
if ( playerToMove == YOU )
printf ("'Your Move\n');
else
printf ("'My Move\n');
else
printf ("'The game i1s over\n');

6.5 N7 if-else if
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o lunstignazld if-else if

if(condition_a)

{

statement_al;
statement_aZ2;

else i1f(condition_b)

{
statement bl;
statement _b2;
by
else
{
statement_cl;
statement_c2;
by
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Program 6.6 Implementing the Sign Function

// Program to implement the sign function
#include <stdio.h>
int main (void)
{
int number, sign;
printf(""Please type in a number: ');
scanf("%i", &number);
iT( number < 0 )

sign = -1;
else 1T( number == 0 )
sign = 0;
else // Must be positive
sign = 1;
printf ('Sign = %i\n", sign);
return O;




Please type in a number: 1121
Sign =1

Please type iIn a number: -158
Sign = -1

Please type In a number: O
Sigh = 0

Program 6.7 Categorizing a Single Character Entered at the Terminal

/* Program to categorize a single character that is entered at
the terminal */

#include <stdio.h>

int main (void)

{
char c;
printf ("Enter a single character:\n");
scanf(*'%c", &c);
iIfC( (c >= "a”" && c <= "z") || (c >= "A" & c <= "Z%) )
printf ("It"s an alphabetic character.\n");
else if (¢ >= "0 & c <= "9 )
printf ("It"s a digit.\n");
else
printf ("'It"s a special character.\n");
return O;
bs

Enter a single character:
8
It"s a digit.

Enter a single character:
B
It"s an alphabetic character.

Enter a single character:
&
It"s a special character.




Program 6.8 Evaluating Simple Expressions

/* Program to evaluate simple expressions of the form
number operator number */
#include <stdio.h>
int main (void)
{
float valuel, value2;
char operator;
printf(""Type iIn your expression.\n");
scanf("%f %c %f", &valuel, &operator, &value?);
if( operator == "+7 )
printfF("%.2A\n", valuel + value2);
else 1T( operator == -7 )
printf("%.2FA\n", valuel
else 1f( operator == *** )
printf("%.2A\n", valuel * value2?);
else 1f( operator == /" )
printf("%.2A\n", valuel / value2?);
return O;

value?);

Type 1In your expression.
123.5 + 59.3
182.80

Type In your expression.
198.7 / 26
7.64

Type In your expression.
89.3 * 2.5
223.25
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Program 6.8 A Revising the Program to Evaluate Simple Expressions

/* Program to evaluate simple expressions of the form
value operator value */

#include <stdio.h>

int main (void)

{

float valuel, value2;
char operator;
printf(""Type in your expression.\n");
scanf("%f %c %f", &valuel, &operator, &value2);
if( operator == "+7 )
printf ("%.2f\n", valuel + value2);
else 1f( operator == *-" )
printf ("%.2fA\n", valuel - value2);
else 1f( operator == *** )
printf ("%.2fA\n", valuel * value2);
else 1f( operator == */* )
if( value2 == 0 )
printf("'Division by zero.\n");
else
printf("%.2f\n", valuel / value2);
else
printf ("'Unknown operator.\n");
return O;

Type 1In your expression.
123.5 + 59.3
182.80

Type 1In your expression.
198.7 /7 O
Division by zero.

Type 1In your expression.
125 $ 28
Unknown operator.
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switch ( variable )
{
case valuel:
program statement
program statement
break;
case value2:

program statement
program statement

break;

case valuen:
program statement
program statement
break;

default:

program statement
program statement
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1T( expression == valuel )
{
program statement
program statement

bs
else 1f( expression == value2 )
{
program statement
program statement
by
else 1T( expression == valuen )
{
program statement
program statement
¥
else
{

program statement
program statement




Program 6.9 Revising the Program to Evaluate Simple Expressions

/* Program to evaluate simple expressions of the form
value operator value */

#include <stdio.h>

int main(void)

{
float valuel, value2;
char operator;
printf(""Type in your expression.\n");
scanf("%f %c %f", &valuel, &operator, &value2);
switch(operator)
{
case "+":
printf("%.2f\n", valuel + value2);
break;
case "-":
printf("%.2f\n", valuel - value2);
break;
case "*":
printf("%.2f\n", valuel * value2);
break;
case "/":
if ( value2 == 0 )
printf ('Division by zero.\n");
else
printf ("%.2A\n", valuel / value2);
break;
default:
printf ("'Unknown operator.\n");
break;
by
return O;
by

Type 1In your expression.
178.99 - 326.8
-147 .81
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switch (operator)

{
case "*":
case "X":
printf ("%.2f\n", valuel * value2);
break;
}

6.7 Fau1l311e Boolean
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Program 6.10 Generating a Table of Prime Numbers

// Program to generate a table of prime numbers
#include <stdio.h>
int main (void)

{
int p, d;
_Bool isPrime;
for( p = 2; p <= 50; ++p )
{
isPrime = 1;
for(d=2; d < p; ++d )
if(Cp%d==0)
isPrime = 0;
if( isPrime )
printf (%1 ", p);
¥
printf (C'\n");
return O;
}

2357 11 13 17 19 23 29 31 37 41 43 47
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if ( 100 )
printf (""'This will always be printed.\n");

e PNLIARIN1INAL TRUE i1 FALSE %32 FALSE 1ilu TRUE 131agl4

negation operator ! 1u

myMove = ! myMove;

A dld = o
¢ TR I(X < y) INUAMNUNIELAEINU

A

e lunmn C Hlausagmsunieuiu Boolean Tnsianie Aa <stdbool.h>

TUsunsusaluiiidunisudlalusungn 6.10 Tag g lausandiuiigadag

Program 6.10 Program to Generate a Table of Prime Numbers

// Program to generate a table of prime numbers
#include <stdio.h>
#include <stdbool.h>
int main (void)
{
int p, d;
bool isPrime;
for( p = 2; p <= 50; ++p )
{
isPrime = true;
for( d =2; d < p; ++td )
if(Cp%d==0)
isPrime = false;
iT(isPrime)
printf ("% ", p);




printf("'\n"");
return O;

6.8 Conditional operator
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condition ? expressionl : expression2;

e Lia condition AnRaulaNlviuadnsilu TRUE visa FALSE
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if(condition)
expressionl;

else
expression2;
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