Q1)

1 ¢include <stdio.h>

2 ¢include <string.h>

3 ¢include <math.h>

4 $define TRUE 1

5 $¢define FALSE 0

€ #define NUM _ROWS 25

7

8 typedef struct

9 I

10 char name[100];

11 double n;

12 double slope;

13 double width;

14 double maxDepth;

15 - JCHANNEL;

1€

17 void getlInput (CHANNEL *);

18 void getPositiveValue (CHANNEL *);
19 void fillArray(CHANNEL *‘, double ', double ');
20 double computeVelocity(CHANNEL , double *):;
21 void displayTable (CHANNEL , double *, double ');
22
23
24 int main()
25 [
2€ CHANNEL ch:
27 double depth[253]:
28 double vel[25]:;
29

30 getInput(sch);

31

32 fillArray(sch, depth, vel):

33

34 displayTable (ch, depth, vel):
35 return 0;
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void getInput (CHANNEL ‘ch)

printf("Give the name of the channel: ");
fgets(ch->name, 100, stdin);
ch->name [strcspn(ch->name, "\n")] = '"\0';

getPositiveValue(ch);

void getPositiveValue (CHANNEL ‘ch)

=1

-1

int i, flag:
double array[4] = {ch->n,ch->slope,ch->width,ch->maxDepth, }:

char variables[4] [30] = ["coeffecient of roughness”, "slope”,

for(i = 0;1i <= 3; i++)
{
do
{
flag = TRUE:
printf("Give the $s: ", variables + i);
scanf ("$1f", sarray[i]):

if(array[i] <= 0)
{
printf("value must be greater than 0.\n");
flag = FALSE;
}
} while(flag == FALSE):;

ch->n = array[0];
ch->slope = array[l];
ch->width = array[2];
ch->maxDepth= array[3];

void fillArray(CHANNEL ‘ch, double ‘depth, double *‘vel)

=] {

=1

=11

int i;
printf (™\nChannel data for \"$s\"\m\tCoefficient of roughness:

double increment:

int i;

increment = (ch->maxDepth)/ (NUM_ROWS) ;
for (i = 0; i<NUM ROWS; i++)

depth[i]= increment(i+l);
vel[i]= computeVelocity(*ch, sdepth[i]}:

double computeVelocity(CHANNEL ch, double ‘depth)

double velocity:

velocity = ((sqrt(ch.slope))/ch.n);

double var = (ch.width/(*depth))/(ch.width+(2*(*depth)));:
velocity = velocity *pow(var, (2.0/3.0)):

return velocity;

void displayTable (CHANNEL ch, double *depth, double *‘vel)

printf(™\tis\t\t¥s\n", "Depth", "Velocity"):
printf (™ ")

for (i =0 ; 1<NUM ROWS ; i++)

printf(™\ti.41f\t\ti.€1\n", depth[i], vel[i]):
}
}

"channel width",

$g\n\tSlope: $g\n\tWidth: %g\n\tMaximum depth:ig\n

"maximum depth of the channel™};

", ch.name,ch.n,ch.slope, ch.width, ch.maxDepth);
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¢include <stdio.hj
#¢include <string.h>
$define NUM ROWS 20
¢define TRUE 1
¢define FALSE 0

typedef struct

=R
char name[100];
double total;
double max;
double min;
double r;

— } FOREST;

void getForestInput (FOREST *);
void calculateTableData (FOREST *, double *, int
void displayTable (FOREST, double *, int *);

int main()
=R
FOREST fo:;
double uncut[20];
int years([20];
int flag;
char R;

flag = FALSE;

getForestInput(sfo);

calculateTableData (sfo, uncut, years):;
displayTable (fo, uncut, years):;

printf("Do you wish to quit (y/n)?2\n"):
scanf("%s", &R):;

X):



33 if (R == 'n') flag = FALSE;

39

40 while (R '= 'n" && R != "v")

41 (= {

42 printf("Do you wish to quit (y/n)?2\n");
43 scanf ("%s™, &R):

44 = }

45 if (R= "v")

46 B {

47 printf ("Program Terminated\n"):
42 break;

49 = }

50 = }while (flag == FALSE):

51 =}

52

53 void getForestInput (FOREST *fo)

54 HI

55 int i, flag;

56 double array[4] = [fo->total=0.0, fo->max=0.0, fo->min=0.0, fo->r=0.0};
57 char variables[4][30] = {"Total acres", "Maximum uncut acres™, "Minimum uncut acres”, "Reforestation rate™};
58 £flush(stdin);

59 printf("Forest name: ");

&0 fgets(fo->name, 100, stdin);

6l fo->name [strcspn(fo->name, "\n")] = "\0';
62

€3 for(i = 0:;i <= 3; i++)

€4 = {

65 do

66 = {

67 flag = TRUE:

68 printf("%s: ", variables + i):;
65 scanf ("%1f", sarray(i]);

70 if (array[i] <= 0)

71 (=] {

72 printf("value must be greater than 0.\n");
73 flag = FALSE;

T4 = }

75

76 LJJ if (array[2]>array[l]|| array[l]>array([0])

77 B {

78 printf("The maximum uncut acres must be less than the total acres of the forest,\nand the minimum uncut acres must be less than both.\n"):
79 flag = FALSE;

80 - )

81

82 if (array[3] >= 1)

83 o {

24 printf("The reforestation rate must be between 0 and 1.\n");
85 flag = FALSE;

86 - }

87

88 ~ } while(flag == FALSE):;

89 - }

90

a1 fo->total = array([0];

92 fo->max = array[l]:

93 fo->min = array([2];

94 fo->r = array([3];

95 Ly

96

97 void calculateTableData(FOREST *fo, double ‘uncut, int ‘years)
98 Hf

99 int x, i = 0;

100 double A=0.0, prevA = 0.0;

101 double increment = ((fo->max)-(fo->min))/(NUM_ROWS-1);
102

103 for (x=0; x<NUM ROWS ; x++)

104 [ {

105 uncut [x]= (fo->min) + (increment‘x);

106 while (A<(fo->total))

107 {

108 if (i==0)

109 {

110 A=uncut [X];

111 prevh = A;

112 }

113



114 LJ] else

115 {

116 A = prevA + (fo->r)*previ;

117 previh = A;

118 - }

118 i=itl:

120 = }

121 A= 0.0;

122 years([x]=i-1;

123 i=0:

124 = }

125 L}

126

127 void displayTable (FOREST fo, double *uncut, int ‘years)

128 =

129 int i;

130 printf("\nForest: %s\n\tUncut Area:\tmin = %.21f,\tmax = %.21f\n\tReforestation Rate: %.41f\n", fo.name, fo.min, fo.max, fo.r);
131 printf("\tUncut Area Start\t\tNum Years until total reforestation\n");
132

133 for(i=0; i<NUM ROWS ; it+4)

134 = {

135 i if (uncut[i] < 1000.0)

136 = {

137 printf ("\t\tt.3li\t\t\t\téd\n", uncut[i], years([i]):
138 = }

139 else

140 B {

141 princf(™\t\t%.3lf\t\t\tid\n", uncuc(i], years[i]):
142 = }

143 = }

144 }



Test Cases:

Forest name: Forest 1
Total acres: 15000
Maximum uncut acres: 58080
Minimum uncut acres: 300
Reforestation rate: ©.85

Forest: Forest 1
Uncut Area: min = 300.00, max = 50600.80
Reforestation Rate: ©.8500

Uncut Area Start Mum Years until total reforestation
300.008 31
547.368 b8
794737 bl
1642 .185 55
1289.474 51
1536.842 A7
1784.211 44
2031.579 41
2278.947 39
2526.316 37
2773.684 35
3021.853 33
3268.421 32
3515.789 30
3763.158 29
4016 .526 28
4257 .895 26
4585 .263 25
4752 .632 24
5000 .008 23

wish to quit (y/n)?

wish to quit (y/n)?

wish to quit (y/n)?
wish to quit (y/n)?

Forest name: Forest 2
Total acres: 22676

Maximum uncut acres: 10000
Minimum uncut acres: 1008
Reforestation rate: ©.18




Forest: Forest 2
Uncut Area: min = 1900.00, max = 10000.00
Reforestation Rate: 0.10080
Uncut Area Start Mum Years until total reforestation
1606 .006 33
1473 .684 29
1847 .368 26
2421.053 plil
2894 737 22
3368.421 21
3842.185 19
4315.789 12
A789.474 17
5263.158 16
5736.842 15
62160.526 14
6684.211 13
7157.895 13
7631.579 12
8185.263 11
8578.947 11
9B52.632 18
9526.316 18
16066 . 0606 9
Do you wish to quit (y/n)?
.
Forest name: Forest 3
Total acres: 58732
Maximum uncut acres: 60000
The maximum uncut acres must be less than the total acres of the forest,
and the minimum uncut acres must be less than both.
Maximum uncut acres: 20000
Minimum uncut acres: 23000
The maximum uncut acres must be less than the total acres of the forest,
and the minimum uncut acres must be less than both.
Minimum uncut acres: 5000
Reforestation rate: 3
The reforestation rate must be between @ and 1.
Reforestation rate: -2
value must be greater than @.
Reforestation rate: 0.15




Num Years
18
17
16
15

cution time : 159.




Q3) note the ‘_’ in console, indicates a space

Q4)

A) CONSOLE B) CONSOLE
11111111 1 0 1 4 3
111111
1111
1n C) CONSOLE
Ais 12
arraylLength is 3
array values are: -1 20 30
Ais2
arraylLength is 3
array values are: -1 20 30

printArray(b) = pass by reference
c=areTwoValuesTheSame(a, b[1]) = pass by value
IncreaseVale(&a) = pass by reference
shuffleArray(b) = pass by reference
d=isValueEven(a) = pass by value

joe(p) = pass by reference




Qs5)

n b W W

N

[
O WO

W WD DD DD DN
L O W W Jd o ;b W

N

w

w w w
e W

1 o

s b b b W W W W
S W0

Wb
W N

W
(TS

typedef struct rectangle

int width;
int length;
int area;
void printRectangle (struct rectangle A)

UNKNOWN)

.4
Hh
i
F
fw]
[o)
ot
)
1
Il

printf ("width

i $d\n", A.width):
if (A.length==UNKNOWN)
p

mension (struct recta

=]
Q
[
(10
H
<t
w
®

(*myBox) .area = (myBox->length)* (myBox->width);

int main()







