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Figure 11.1 Assigning Values to Components
of Variable current_planet

strcpy(current_planet.name, "Jupiter");
current_planet.diameter = 142800;
current_planet.moons = 16;
current_planet.orbit_time = 11.9;
current_planet.rotation_time = 9.925;

Variable current_planet, a structure of type planet_t

.name Jup ter\o
.diameter 142800.0
.moons 16
.orbit_time 11.9
.rotation_time 9.925
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Figure 11.2 Function with a Structured Input
Parameter

L/
* Displays with labels all components of a planet_t structure
/

.| void

- {
\n", pl.name);
Equatorial diameter: $.0f km\n", pl.diameter);

1

2!

3.

a,

5.| print_planet(planet_t pl) /* input - one planet structure */
6.

7.

8.

. Number of moons: $d\n", pl.moons);

Time to complete one orbit of the sun: 3.2f years\n",

. pl.orbit_time);

12. printf(" Time to complete one rotation om axis: %.4f hours\n",
13. pl.rotation_time);

14 )
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Figure 11.3 Function Comparing Two
Structured Values for Equality

1| sinclude <string.h>

2.

3/

4.+ Determines whether or not the components of planet 1 and planet 2 match

5| .

6 in

7.| planet equal(planet t planet 1, /+ input - planets to “/

8 planet_t planet_2) /* compare %

9. ¢

(continued)
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Figure 11.3 Function Comparing Two
Structured Values for Equality (cont'd)

10. return (strcmp(planet_l.name, planet _2.name) == 0  &&
il planet_1.diameter == planet_2.diameter s
12. planet_L.moons == planet_2.moons &
13, planet_1.orbit_time == planet_2.orbit_time &&
1. planet_1.rotation_time == planet_2.rotation_time);
5.
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Figure 11.4 Function with a Structured
Output Argument

\_planet (planet_t *plnp) /* output - a

int result;

result = scanf(*ts31f3d3LERLET,  (+plnp).nane,
&(+plap) .diameter,
&(#plnp) .moons
&(*plnp) .orbit_tino,
&(*p1np) .rotation_tine);
if (result = 5)
rosult = 1;
else if (result I= 5o)
o

retarn (result);
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Figure 11.5 Data Areas of main and
scan_planet during Execution of status =
scan_planet (&current_planet);

Data area of Data area of
function main function scan_planet
current_planet plop
¥ [
-name Earth\o
result
.moons 1
.orbit_time 1.0
-rotation_time 24.0

status
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Figure 11.6 Function get_planet Returning a
Structured Result Type

e
2.+ Gets and returns a planet_t structure

3 v/

4.| planet_t

5. get_planet(void)

6. ¢

i planet_t planet;

8.

9. scanf("$s81£3d8s1£81€", planet.name,

10. &planet.diameter,

. &planet.moons,

12. &planet.orbit_time,

13. &planet.rotation_time);
1. return (planet);

5. )
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Figure 11.7 Function to Compute an Updated
Time Value

/e
* Computes a new time represented as a time_t structure
* and based on time of day and elapsed seconds.

*/

1
2.
3.
a.
5. time_t
6. new_time(time_t time of day, /* input - time to be
7.
8.
9.

updated */
int  elapsed_secs) /* input - seconds since last update */
L«
10. int new_hr, new_min, new_sec;
ik
12. new_sec = time_of_day.second + elapsed_secs;
13. time_of_day.second = new_sec % 60;
4. new_min = time_of day.minute + new_sec / 60;
15. time_of_day.minute = new_min % 60;
16. new_h
7. time_of_day.hour = new_hr % 24;
18.
19. return (time_of_day);
2. >

Figure 11.8 Structured Values as a Function
Input Argument and as a Function Result

time_now = new_time(time now,secs);
7

new_time(time_t time_of day, intelapsed_secs)

int new_hr, new_min, new_sec;

new_sec = time_of_day.second + elapsed_secs;
time_of_day.second = new_sec % 60;

new min = time_of_day.minute + new_sec / 60;
time_of_day.minute = new_min % 60;

new_hr = time_of_day.hour + new min / 60;
time_of_day.hour = new_hr  24;

return (time_of_day);
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Figure 11.9 Data Type planet_t and Basic Figure 11.10

Operations Partial
Implementation
of Type and
Operators for

scan_
planet Complex
Numbers 3
planet_ o
equal print_
planet P AP ——
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Figure 11.10
Partial

Implementation &

of Type and
Operators for
Complex
Numbers
(cont'd)

act_cosplex(eon, con2));

56 aumn (017
»

o .
B4 ccan_complex{corplex t ve) /+ output - address of conplex variable to
5. s

&
6. iat status;

“uesien, seooreal, se->inag);

208
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Figure 1110 o o oo o o
Partial -\
Implementation &
of Type and i
Operators for
Complex o
Numbers :E ) printE(vaE Ve 4,201, a. slom, fabs(b)s
(contd) @,

116 complex_& csum;

18 coun.xeal = ci.real + e2.real;
s, crum.imag = ol imag + o2.img;

Copyright ©2004 Pearson Addison-Wesley. Al rights reserved. 1114

Figure 11.10
Partial

Implementation

of Type and
Operators for
Complex
Numbers
(cont'd)

120, E———

125, . Raturns difference el - c2
-

ct_complex(complex_t o1, complex € c2) /+ input paramsters  +/

130, complex_ cdite;
131, caifr.real = cl.real - c2.real;
132 CALEE.imag = c1.ineg - c2.inaq;
133,

30, return (caiff);

FE

36.

a7 -

138, Returns product of complex values el and o2

139, .

0. complox_t

41, mulciply_conplex(complex_t o1, complex_t c2) /+ input parameters

a2 ¢

143, printe(*Function multiply_corplex raturning firat argumentin®);
144, rerurn (e1);

145,

145,

| P

M8, Roturns quotient of complex values (ol / c2)
-

B ciex

e e o), e o) s e )
2

153, princf(*Function divide_complex returning firse argumencia’);
154, erurn (c1);

Figure 11.10 Partial Implementation of Type
and Operators for Complex Numbers (cont'd)

157, /

158, + Returns absolute value of complex number c

159, +/

160. complex_t

161. abs_complex(complex_t c) /* input parameter */
162 (

163, complex_t cabs;

164,

165. cabs.real = sqrt(c.real * c.real + c.imag * c.imag);
166. cabs.imag = 0;

167.

168. return (cabs);

169,

Enter the real and imaginary parts of a complex number
separated by a space> 3.5 5.2

Enter a second complex number> 2.5 1.2

(3.50 + 5.20i) + (2.50 + 1.20i) = (6.00 + 6.40i)
(3.50 + 5.20i) - (2.50 + 1.20i) = (1.00 + 4.00i)

[(3.50 + 5.201)| = (6.27)
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Figure 11.11 An Array of Structures Figure 11.12 g
. H
Universal g
R,
Measurement =
| Rt Y
Array stulist i . iietine crass .
e Conversion b o nen o g
B 1. -
Program Usin [ —— .
stulist[0] 609465503 2,71« stulist[0].gpa 9 f 9 i = Eea & T oo 5w
| e ferey
an Array 0 g 1+ mme o stuntand units smuivalent v
stulist[1] 512984556 3.09 Structures B ... .. et e
N
stulist(2] 232415569 2.98 7 T oA Sy, (o, AL B oY)
N
W SR,
stulist[49] 173745903 3.98 3 on Ay .
e R 5
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Figure 11.12 z
Universal i
Measurement i
Conversion 5
Program Using &

an Array of 5

- ole_unita found o
new_index; 7+ Sndex vhare new_units found .
/* Load units of messurement database “

Loaduntea (uAX_UNTTS, units
/7 convers quanticios to des:

printe(-

.+ toum unita)

ie entered to quit)

<ote raturned when 4

a conversion problem or g to quit.\n"):

You would enter\n®);

printe("> 25 kn miim> ")

for (status

£(M1ENsNs", quantity, old units, nev_unite);
(3163587, squantity, old units, new units)) (
apting conversion of 3.4€ s to 1s - . \a",

Figure 11.12 3

+ Gets dsta from 3 fila to £i11 ourput axgument
8. . Returns stonderd erzor coder 1 > succassful input, 0 = exror,

un iVe rsal E [ nesative for value -> end of file
Measurement 3:: O m’ honlip]| /4 sutmt = untt_& stacrie o 111 3/

Conversion é’% R ST S
Program U sin 9 - e

an Array of o

Structures Structures (contd)@’
(cont'd) : e
Figure 11.12 B h g Figure 11.12 [ 1o wm v e v o s s
. 124, : . 162, while (1found && 1 < m) {
Universal | e Universal HesEis, Smeg 0
Measurement @ . oo Measurement )
Conversion B Gmmmgmmemmee g Conversion . :
Program B e Program e
Using an B s ettt e ) Using an O ———
Array of - Array of | | S et
Structures 8 © ST coie s o snm Structures B "
(cont'd) BB et i s, /e ey ot e s o e/ (cont'd) oy PR o e
T Y I coturn (guantity + old_stand / nov_stand):

Figure 11.13 R, Figure 11.14 Function That Displays a
Data File and ‘ Structure with a Union Type Component
Sample Run of
Measurement .
Conversion o e PR ———— ./

el N R
Program e R s peiaromset is eie

B Trimsseen 7 printf(", but wears a wig.\n");

R © BB 9. printf(" and does not wear a wig.\n");

e o o T e GO 6 0 o 1. printf("subject's hair color is %s.\n", hair.h.color);

e e e e (e (f ) 12. }

conversion probles or g to quit. 13. )




Computes the ares and perimster of a variety of geemstric figures.

Figure 11.15 Two Interpretations of Figure 11.16 i
Parameter hair Program to D e
C om pute E J+ Types datining the components needad to repressnt each shapa. o
Area and &
Perimeter of [
Geometric P

Figures -t

n‘777?777777 h.color| reddish blond\o 2.
2% ) square
7.

| typedot struct (
0.

Parameter haix: Parameter haix:
View 1 View 2

.h.wears_wig

28 /+ Typa of a structura that can b interprated a differant way for
2. each shape o
30, cypodos union (

a1

ontned)
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Figure 11.16
Program to
Compute Area
and Perimeter
of Geometric
Figures (cont'd)

B Figure 11.16
Program to
Compute Area
and Perimeter
of Geometric
- s Figures (contd)

e dinensions()) {
)

printe("Enter a letter to indicate the object shape or Q o quit.\n")
Printe("C (circle), R (rectangle), or § (sgusre) *);
Sbject.shapa = 0

switen (object .shape) {

prinee("Encer radive>
acant (3167, dobject. fig.cizcle.radive)
bresk;

75
7.
7.
7.
7.
50,
st
a2
)
4
85,
56,
a7
s,
8s.
90,

for (onetig = get_t

prin_tiqura(onelia);

FEREE R E L A S T T T T LI LT T

defauies /v .
retum (0); objoct.ha
) B
s
" 104, oturn (objost);
s, )
106,
oz, /-
108, '+ computes tha aren of a figure given relevast dimensions. Returns
08 - ciqure vin - 2a.
o - e pe component = one of thess latters: Corse
11, disension components have values
figuro & objects w2
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Figure 11.16 Program to Compute Area and
Perimeter of Geometric Figures (cont'd)

113 ciqure v

118 compucs_area(figure_t object)

s

116, switeh (object.shape) {

7. case 'cr

118, case 'ot:

119, b 1 - e

120. object.fig.cirele.radins;

123 case 'R

128, case 'rt:

125, b 1 = ob, 1 height *
126, object. fig.rectangle.width;

129, case 's':

130, case "5t

131 b - ob ide +
132, object.fig.square.side;
33 broak;

135, dofaule:
136, Printf("Error in shape code detected in compute_arealn”);

137, )

139, return (object);

182 /+ Code for compute_perim and print_figure goes hers */
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