Chapter 6

Modular
Programming

Figure 6.1 Function separate

1
2.+ separates a number into three parts: a sign (+, -, or blank),
3. * a whole number magnitude, and a fractional part.

4.

5. void
6.

7.

8.

.| separate(double num,  /* input - value to be split */
b char  *signp, /* output - sign of num
. int  *wholep, /* output - whole number magnitude of num */
9. double *fracp) /* output - fractional part of num */

0. ¢

. double magnitude; /* local variable - magnitude of num */

12.

13. /* Determines sign of num */

14, if (num < 0

15. *signp =

16. else if (num

7. *signp =

18. else

19 *signp = '+';

20.

21, /* Finds magnitude of num (its absolute value) and

22. separates it into whole and fractional parts */

23, magnitude = fabs(num);

2. *wholep = £loor (magnitude);

25. *fracp = magnitude - *wholep;

2. )
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Figure 6.2 Diagram of Function separate with
Multiple Results

input num ——> signp output
wholep
—> fracp

pyright ©2004 Pearson Al right d 63

Figure 6.3 Program That Calls a Function
with Output Arguments

1 /e

2.+ Demonstrates the use of a function with input and output parameters.

2

4

5. finclude <stdio.h>

6. finclude <math.h>

(contimued)
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Figure 6.3 :
Program That 5
Calls a Function e
with Output A — “
Arguments .

(cont'd)

doubie fr: Lional part of value o

/+ Ssparstes data valus into thras pasts o
aend, cxe);

printe(
Printe( age
printe(* frastional parti L.4fin',

rocurs (0);
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Figure 6.3 Program That Calls a Function
with Output Arguments (cont'd)

7. /% Determines sign of num */
48. if (num < 0)
49.
50.
51.
52.
53. *signp = '+';
54.
55. /* Finds magnitude of num (its absolute value) and separates it into
56. whole and fractional parts */
57. magnitude = fabs(num);
58. *wholep = Eloor(magnitude);
59. *fracp = magnitude - *wholep;
60.
Enter a value to analyze> 35.817
Parts of 35.8170

sign: +

whole number magnitude: 35

fractional part: 0.8170
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Figure 6.4 Parameter Correspondence for
separate(value, &sn, &whl, &fr);

Function separate
Data Area

num

signp

7421
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Figure 6.5 Comparison of Direct and Indirect
Reference

n nump

Reference | Cell meant | Value

nump gray shaded cell pointer
*nump cell in color 84
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Figure 6.6 Program to Sort Three Numbers

* Tests function order by ordering three numbers

. void order(double *emp, double *lgp);

1
2

3 .

4. tinclude <stdio.h>
5

6.

7

8.

9. main(void)

0. ¢

1. double numl, nun2, num3; /* three numbers to put in order -
13 /% Gets test data .

(“Enter three numbers separated by blanks> );
"SLELLEA1E", snuml, snum2, snumd);

7+ bisp ules
2. printf("The numbers in ascending order are: ©.2f 8.2 $.26\n",
2. numl, num2, num3);

2. return (0);
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Figure 6.6 Program to Sort Three Numbers
(cont'd)

29, /+
30. * Arranges arguments in ascending order.

3. @ smp and 1gp are addresses of defined type double variables

32 inted to by smp contains the smaller of the type

3. - double values; variable pointed to by lgp contains the larger

3. v/

35. void

36. order(double *smp, double *lgp) /* input/output */

37. ¢

38. double temp; /* temporary variable to hold one number during swap */
39. /% Compares values pointed to by smp and lgp and switches if necessary */
40. if (*smp > *lgp) {

a. temp = *smp;

2.

3. *smp = *lgp;

4. *lgp = temp;

45. i

. )

Enter three numbers separated by blanks> 7.5 9.6 5.5
The numbers in ascending order are: 5.50 7.50 9.60
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Figure 6.7 Data Areas After temp = *smp;
During Call order(&numl, &numa3);

Function main Function order
Data Area Data Area
numl smp
7.5
num2 lgp
num3 ‘temp
5.5 ||<
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Figure 6.8 :
Outline of :
Program for ¢

.| #define MAX 950
. #define LIMIT 200

type 1 +/

int fun_two(int one, char /% prototype 2 +/

(void)

Studying o o
Scope of §:

.} /+ end main +/

int localvar;

:
i

Names =
% ¢
s, fnt onelocal; et
.

21. ) /+ end one */

/* beader 2 +/

7t local 2z #/
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Figure 6.9 Function scan_fraction
(incomplete)

Figure 6.9 Function scan_fraction
(incomplete) (contd)

19. printf("Enter a common fraction as two integers separated ");
1. /- 20. printf("by a slash> ");
2.+ Gets and returns a valid fraction as its result 21 status = scanf("8d $c8d", . , )
3.+ A valid fraction is of this form: integer/positive integer 22.
4.+ pPre : none 23 /* Validate the fraction */
5. 24. if (status < 3) {
6. void 25. error = 1;
7. scan_fraction(int *nump, int *denomp) 26. printf("Invalid-please read directions carefully\n");
s 27. } else if (slash 1= '/') {
9. char slash; /* character between numerator and denominator */ 28. error = 1;
10. int status; /* status code returned by scanf indicating 29. printf("Invalid-separate numerator and denominator”);
1. number of valid values obtained */ 30. printf(" by a slash (/)\n");
12. int error; /* flag indicating presence of an error */ 31 } else if (*denomp <= 0) {
13. char discard; /* unprocessed character from input line =/ 32. error = 1;
15. /% No errors detected yet «/ £ ¥
16. error = =
17. 36. /* Discard extra input characters */
39. } while (discard != '\n');
40. } while (error);
Figure 6.10 Data Areas for scan_fraction and Figure 6.11 Structure Chart for Common
Its Caller Fraction Problem
Calling Function Function scan_
Data Area fraction Data Area
—— B y B e ‘
a2 | d_ans
=
i,
denominator denomp
2 all A al]»
slash
T
e B
Figure 6.12 Figure 6.12 . -
Programto ¢ - Program to i ’
Perform 7. dinciude Sialib k> [+ provides function sbe */ Perform b P
Arithmetic i — Arithmetic s
. 13, - ’ . 49,
Operations on i = s , : Operations on 7
d multiply fractions(int nl, int int n2, int d2, b
Common [ g e Common
s 6.
Fractions o . Fractions 3
2 (cont'd) i
2. =
. 65.
. 66.
32 char again; /* y or n depending on u: 5 desire to continue 2 =
3. int n_ans, d_ana; /+ numerator, denominator of answer « o




F| g ure 6 12 8]/ oo uneeion s Sescion frm Fis. 6.9 here. 4/
Program to
Perform =

cbar op;

Arithmetic | e

for o

Operations on =

o1 i€ (op )
Common " , Print("tc invalid, reenter operator (+,=, *,/)\e> ", op);
o,

raturn (op)

Fractions
(cont'd)

Fi gure 6.12 o =, Pe—mmdo

sign_factor; /* -1 for a negative, 1 otherwise

Programto & gasis e g

W TR N
Arithmetic | BEEcess

Operations on i

numer = sign factor * abs(numer);

denon = abs(dsnom)

Common moo .,

129, #n_ansp = numer;

Fractions . ==
(cont'd)

Figure 6.12 . Figure 6.12 Program to Perform Arithmetic
Program to Operations on Common Fractions (cont'd)
z
Perform .
i
Arithmetic
. iy = 187, S = e 4
Operations on | - 185 sdenomp = saenomp / sed;
Common :5 R e oA i 1 0, £ 6 S, €7 £57 ! ::2 ,
. R e v N o | becmicyn ot 6 Smceren oo o SeoniE,
Fractions - - A
(COI’]t'd) Setuening v, goih1 ‘ ez ;(,nnLJmcL,an‘,-nL num, int denom) /* input - numerator & denominator %
g 197. printf("3d/3d", num, denom);
” 198. }
p
o
Figure 6.13 Sample Run of a Partially Figure 6.14 Stub for Function multiply_fractions
Complete Program Containing Stubs
Enter a common fraction as two integers separated by a slash> 3/-4 2. suwxx STUB *awsr
Enter a common fraction as two integers separated by a slash> 3/4 4. * Pre: nl, dl, n2, d2 are defined;
Enter an arithmetic operator (+,-,*, or 5 - n_ansp and d_ansp are addresses of type int variables.
Entering find_ged with nl = 44, n2 = 32 8./
" int n2, int d2, /* input - second fraction */
3/4 +5/8 = 11/8 12. int *n_ansp, /* output - */
Do another problem? (y/n)> y 13, int *d_ansp) I* product of 2 fractions */
Enter an arithmetic operator (+,-,*, or /) 15. /% Displays trace message *
>5 16. printf("\nEntering multiply_fractions with\n");
5 Srikicy S CIER (Fiomytil) 17, PrINCE("ML = A, d1 = 8, N2 = A4, d2 = S\, L, d1, n2, d2);
Entering multiply_fractions with o i ansp = 17 P 9
nl=1,dl =2, n2=5 d2=7 1|. nd_an: = !
Bntering find_god with nl = 1, n2 = 2 e




Figure 6.15 Driver for Function scan_fraction

PRBNSSeeNamawN

/% Driver for scan_fraction */

int
main(void)
¢

int num, denom;
printf("To quit, enter a fraction with a zero numerator\n");
scan_fraction(snum, &denom);
while (num 1= 0) (
printf("Fraction is $d/8d\n", num, denom);
scan_fraction(snum, sdenom);

¥

return (0);
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