Chapter 5 — Program Looping
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Program 5.1 Calculating the Eighth Triangular Number

// Program to calculate the eighth triangular number
#include <stdio.h>
int main (void)
{
int triangularNumber;
triangularNumber =1 + 2 + 3 +4 +5 + 6 + 7 + 8;
printf(""The eighth triangular number is %iI\n",
triangularNumber);
return O;
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Program 5.2 Calculating the 200th Triangular Number

/* Program to calculate the 200th triangular number
Introduction of the for statement */

#include <stdio.h>

int main (void)

{

int n, triangularNumber;
triangularNumber = 0;
for(n = 1; n <= 200; n=n + 1)
triangularNumber = triangularNumber + n;
printf(""The 200th triangular number is %i\n",
triangularNumber);
return O;
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for(init_expression; loop_condition; loop_expression)
{

statement 1;

statement_2;
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Relational Operators

Table 5.1 Relational Operators
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Program 5.3 Generating a Table of Triangular Numbers

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

{
int n, triangularNumber;
printf(""TABLE OF TRIANGULAR NUMBERS\n\n');
printf("" n Sum from 1 to n\n");
printf("'--- ——————————————— \n"");
triangularNumber = 0;
for( n = 1; n <= 10; ++n )
{
triangularNumber += n;
printf (" %1 %iI\n", n, triangularNumber);
s
return O;
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TABLE OF TRIANGULAR NUMBERS
n Sum from 1 to n
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Program 5.4 Asking the User for Input

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

{

int n, number, triangularNumber;
printf ("'What triangular number do you want? ');
scant ('%i1', &number);
triangularNumber = 0;
for( n = 1; n <= number; ++n )
triangularNumber += n;
printf ('Triangular number %i is %i\n", number,

triangularNumber);

}

return O;

What triangular number do you want? 100
Triangular number 100 is 5050
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Program 5.5 Using Nested for Loops

#include <stdio.h>
int main (void)
{
int n, number, triangularNumber, counter;
for (counter = 1; counter <= 5; ++counter )
{
printf ("What triangular number do you want? ');
scanft ("'%1", &number);
triangularNumber = 0;
for ( n = 1; n <= number; ++n )
triangularNumber += n;
printf ("Triangular number %i is %i\n\n", number,
triangularNumber);

}

return O;

What triangular number do you want? 12
Triangular number 12 i1s 78

What triangular number do you want? 25
Triangular number 25 is 325

What triangular number do you want? 50
Triangular number 50 i1s 1275

What triangular number do you want? 75
Triangular number 75 is 2850

What triangular number do you want? 83
Triangular number 83 i1s 3486
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for (1 =0, J =0; 1 < 10; ++i )
{
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statement;
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for ( 1 =0, j =100; i < 10; ++i, j = - 10)
{
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statement;
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for ( ; jJ '= 100; ++j )
{
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statement;
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Ban’ldldainlugil for wintiu (local variable)

for ( int counter = 1; counter <= 5; ++counter )

{
}

printf(“counter = %i”, counter); //unknown variable

statement;
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for(i=1; i<5; ++i){.}
for(J=0; jJ<100; j+=20){.}
for(m=5; m>=0; m--){.}

for(n=0; n<25; n*=5){.}

5.2 Ad&s While
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while(loop_condition)

{

statement _1;
statement_2;
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Program 5.6 Introducing the while Statement

// Program to introduce the while statement
#include <stdio.h>
int main (void)

{
int count = 1;
while( count <= 5 )
{
printf ("'%I\n", count);
++count;
¥
return O;
b
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for(init_expression; loop_condition; loop_expression)
{

statement_1;

statement_2;

init_expression;
while(loop_condition)

{

statement _1;
statement 2;

loop_expression;
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Program 5.7 Finding the Greatest Common Divisor

/* Program to find the greatest common divisor
of two nonnegative integer values */
#include <stdio.h>
int main(void)
L
int u, v, temp;
printf(""Please type iIn two nonnegative integers.\n");
scanf('%i %I, &u, &v);
while(C v 1= 0 )
{
temp = u % v;
u
\%

v,

temp;

by

printf ("'Their greatest common divisor is %i\n', u);
return O;
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Please type iIn two nonnegative integers.
1026 405
Their greatest common divisor is 27
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Program 5.8 Reversing the Digits of a Number

// Program to reverse the digits of a number
#include <stdio.h>
int main(void)

{
int number, right digit;
printf(""Enter your number.\n'");
scanf (%1, &number);
while(number = 0)
{
right_digit = number % 10;
printf (""%i1", right_digit);
number = number / 10;
+
printf (''\n");
return O;
by
Enter your number.
13579
97531
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do
{

statement_1;
statement 2;

}Whiié-(loop_expression);
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Program 5.9 Implementing a Revised Program to Reverse the Digits of a

Number

// Program to reverse the digits of a number
#include <stdio.h>
int main

{

int number, right digit;
printf(""Enter your number._.\n");
scanf("%i", &number);

do

{
right_digit = number % 10;

printf (""%i1", right_digit);
number = number / 10;

while ( number = 0 );
printf ('\n");
return O;

5.3 A&s break

1
]

ldaanangineunaulalu loop_condition axiiluiia Inalilsunsuay

1 1 1
v aa [ (% %

aanaNgLiunNiaannds break LL@zﬁNmm’mﬁmﬁmwzﬁ“\‘i@“ﬂ
wnivaegildauiu uazAnds break atflugilugn Tusunsnazeanaingd
qugmwhﬁu

suuunsldmd break fe break;

UnAA&s break azldsquiumdl if deazlanatsaluluuni 6

14



5.4 A4 continue
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Math functions in C
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header Laug
acos(x) | acosh(x) | asin(x) | asinh(x) | atan(x)
atanh(x) | ceil(x) cos(r) cosh(x) exp(x)
fabs(x) floor(x) | fmax(x,y) | fmin(x,y) | fmod(x,y)
log(x) 10g2(x) 10g10(x) | round(x) | pow(x,y)
sin(x) sinh(x) sqrt(x) tan(r) tanh(x)
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y = pow(x, 3);

temp = (-b + sgrt(b*b — 4*a*c))/(2*a);

printf(“sin45 = %F’, sin(45*M_P1/180));
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