Chapter 3

Top-Down
Design with
Functions

Figure 3.1 Edited Data Requirements and
Algorithm for Conversion Program

1.
2.+ converts distance in miles to kilometers.

3 v

a.

5. #include <stdio.h> /* printf, scanf definitions */
6. #define KMS_PER_MILE 1.609 /* conversion constant */

7

8 int

9. main(void)

10.

- double miles; /+ input - distance in miles. */
12. double kms; /* output - distance in kilometers /
3.

14 /* Get the distance in miles. */
15.

16. /* Convert the distance to kilometers. */
7. /* Distance in kilometers is

18 1.609 * distance in miles. Y
19.

20. /* Display the distance in kilometers. */
21.

2. return (0);

2

Figure 3.2 Outline of Program Circle Figure 3.3 Calculating the Area and the
Circumference of a Circle
2. * Calculates and displays the area and circumference of a circle
3. Al
a.
5. #include <stdio.h>
7. 1. /*
By i 2. * Calculates and displays the area and circumference of a circle
9. main(void) 3
10. -
1. double radius;  /* input - radius of a circle */ . .
12. double area; /* output - area of a circle */ S. #include <stdio.h>
13, double circum; /* output - circumference */ 6. #define PI 3.14159
14. Th
i /* Get the circle radius */ 8. int
16. 9. main(void)
17. /* Calculate the area */
18. /* Rssign PI * radius * radius to area. */ (continued)
19.
20. /* Calculate the circumference */
21. /* Rssign 2 * PI * radius to circum. */
22.
23. /* Display the area and circumference */
24.
25. return (0);
26. )
Figure 3.3 Calculating the Area and the Figure 3.4 Computing the Rim Area of a Flat
Circumference of a Circle (cont'd) Washer
10. ¢
12. double area; /* output - area of a circle */
13. double circum; /* output - circumference */
14.
16. printf("Enter radius> ");
17. scanf("$1f", &radius);
19. /* Calculate the area */
2 G S el 4 rim area = n(dy/2)? — n(d\/2)?
21 < l 2 v
L /* Calculate the circumference */
23. circum = 2 * PI * radius;
24.
26. printf("The area is %.4f\n", area);
27. printf("The circumference is $.4f\n", circum);
30. )
The area is 78.5397
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Figure 3.5 :
Flat Washer :
Program
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Figure 3.5 Flat Washer Program (cont'd)

44, /* compute the weight of the batch of washers. */
5. weight = unit_weight * quantit;

6.

7. /* Display the weight of the batch of washers. */

48. printf("\nThe expected weight of the batch is $.2£", weight);
9. printf(" grams.\n");

50.

51. return (0);

E

Inner diameter in centimeters> 1.2
Outer diameter in centimeters> 2.4

Thickness in centimeters> 0.1

Material density in grams per cubic centimeter> 7.87
Quantity in batch> 1000

The expected weight of the batch is 2670.23 grams.

—
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Figure 3.6 Function sqrt as a “Black Box Figure 3.7 Square Root Program
s /-
2.+ Performs three square root computations
3. +/
4.
5. jinclude <stdio.h> /* definitions of printf, scanf */
) 6. jinclude <math.h> /* definition of sqrt *,
function sqrt “
9. main(void)
10. |
e double first, second, /+ input - two data values */
xis 16.0—»| sauareroot | ., o j¢is4.0 I Secordaart, /- ouwpur  square soot of secend o/
computation 14 sum_sqrt; /% output - square root of sum  */
16. /* Get first number and display its square root. */
17. printf("Enter the first number> ");
18. scanf("21£", afirst);
20. printf("The square root of the first number is $.2f\n", first_sqrt);
Figure 3.7 Square Root Program (cont'd) Figure 3.8 Triangle with Unknown Side a
21, /* Get second number and display its square root. */
22. printf("Enter the second number> ");
2a. second_sqrt = sqrt(second);
25. printf("The square root of the second number is $.2f\n", second_sqrt);
26.
27. /* Display the square root of the sum of the two numbers. */
28. sum_sqrt = sqrt(first + second);
29. printf("The square root of the sum of the two numbers is %.2f\n",
30. sum_sqrt);
sk
32. return (0); b a
33 )
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Figure 3.9 House and Stick Figure

Figure 3.10 Structure Chart for Drawing a
Stick Figure
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Figure 3.11 Function Prototypes and Main Figure 3.12 Function draw_circle
Function for Stick Figure
:
5 + bravs a cirete . 2.+ praws a circle
3. */
+ Draws a triangle % i printf(" o+ An");
8. printf(" *  *\n");
':. , printf(" * * \n");
2. return (0);
Figure 3.13 Function draw_triangle Figure 3.14 Program to Draw a Stick Figure
1 /- . /+ braws intersecting lines .
2. * Draws a triangle 9.
3. */ /% Draws a base line */
gy void /+ Draws a triangle */
7. draw_intersect();
8. draw_base();
9 ) *
b .
X “
27. return (0);




Figure 3.14
Program to

31« oraws & cizele
32

prinet(n « \an;

Draw a Stick & i
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Figure 3.15 Flow of Control Between the
main Function and a Function Subprogram

computer memory

/* Draw a circle. */
void
draw_circle (void)

D — {

draw_triangle( ); printf(" « \n");

printf("s *\n");

printf(" x x \n");

return to calling program

}

in main function

draw_circle( );

draw_intersect( );

Figure 3.16 Function instruct and the Output Figure 3.17 Lego® Blocks
Produced by a Call

2. * Displays instructions to a user of program to compute

3. * the area and circumference of a circle.

4.«

6. instruct(void)

9. printf("and circumference of a circle.\n\n");

10. printf("To use this program, enter the radius of\n"

1. printf("the circle after the prompt: Enter radius>\n");

12. )
Figure 3.18 Function print_rboxed and Figure 3.18 Function print_rboxed and
Sample Run Sample Run (cont'd)

1 A

2. * Displays a real number in a box.

3. */

4.

6. print_rboxed(double rnum)

7.

8. ¢ ER KRR AR

9. * *

s ( * 135.68 *

1. printf(" P * *

i printf("essssessrss\n®);

* sses v
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Figure 3.19 Effect of Executing print_rboxed
(135.68);

Call print_rboxed with rnum = 135.68
print_rboxed (135.68); ————————————

void
print_rboxed(double rnum)

Printf("s*xssxxxss\n");

printf ("* *\n");
printf("* $7.2f *\n", rnum);
printf ("* *\n");

Drintf ("*xsssssssss\n");

Figure 3.20 Function with Input Arguments
and One Result

i ——>

P : . result
function
value

s —>

Figure 3.21 Functions find_circum and Figure 3.22 Effect of Executing
find_area circum = find_circum (radius);
1 /- Call find_circumwithr = 10.0
2.| « computes the circumference of a circle with radius r circum = find_circum (radius);
3. * Pre: r is defined and is > 0.
4 - PI is a constant macro representing an approximation of pi.
5. */
7. find_circum(double r)
8 (
10. )
1. double
[ £ind_cizcun(double )
14 « pre: r is defined and is > 0. i
:t;. * Library math.h is included. return (2.0 * PI * r);
18 Return result of 62.8318 .
20. ¢
22, )
Figure 3.23 Function scale Figure 3.24 Testing Function scale
3. * by its second argument. 3.
- 5. #include <math.h>
7. scale(double x, int n) 7. /* Function prototype */
= double scale_factor; /* local variable */ o
10. scale_factor = pow(10, n); 10. int
1. 11. main(void)
12. return (x * scale_factor);
13. ) (continued)
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Figure 3.24 Testing Function scale (cont'd)

double num_1;
int num 2;

/% Got values for nun 1 and nun 2 */

scant("d”, anum_2);

/% call scale and display result. */
printé("Result of call to function scale is $£\n*,
scale(nun 1, nun2));  actual argaments

return (0);

double
scale(double x, int 1)

double scale_factor;  /* local varisble - 10 to power n +/

scale_factor = pow(10, n);
return (x * scale_factor);
Enter a real number> 2.5

Enter an integer> -2
Result of call to function scale is 0.025

P Al

Figure 3.25 Data Areas After Call
scale(num_1, num_2);
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