King Fahd University of Petroleum and Minerals

Information and Computer Science Department
ICS 103: Computer Programming in C

Spring Semester 2007-2008   (Term-072)

Major Exam-2
Time:120 minutes                               Saturday May 3, 2008
	Name:
	

	ID#:
	
	
	
	
	
	


PLEASE CIRCLE YOUR SECTION BELOW:

	Section
	01
	02
	03
	04
	05
	06

	Time
	SM-8-9
	SM 9-10
	SM 11-12
	UT 9-10
	UT 11:12
	UT 10-11


 Note:

· Copying or Discussion will result in zero grade for all the students involved.

· Attempt all questions.

	Question #
	Maximum Marks
	Obtained Marks

	P1,P2,P3,P4
	6+6+6+8 = 26
	

	P5,P6,P7
	3x6=18
	

	2
	 10
	

	3
	10
	

	4
	20
	

	5
	16
	

	Total
	100
	


                                                         Good Luck

Question 1: (44 points)

Find the output of the following programs.
	Program
	Output

	#include <stdio.h> // 6 points

int main() {

int a[6],i;

printf("Enter 6 integer values >");

for (i=0;i<3;i++)

scanf("%d%d",&a[5-i],&a[2-i]);

for(i=0;i<6;i++)

printf("%d\t",a[i]);

return 0;

}
Values typed by the user
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	7   9   11   10   3   2

	#include <stdio.h> // 6 points
#define SIZE 6

void func (int x[], int n);

int main() {

int a[]={8,4,2,3,5,7},i;

func(a,SIZE);

for(i=0;i<SIZE;i++) {

 printf("%d\n",a[i]);

}

return 0;

}

void func (int x[], int n) {

 int i;

 for(i=n-1;i>=0;i=i-2)

  x[i]=x[i]+i;

 for(i=0;i<n;i=i+2)

  x[i]=x[i]-i;

}
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	#include <stdio.h> // 6 points
int main() {

int a=1,b=2,c;

int *p1,*p2;

p1=&a;

p2=&b;

*p1=b+a;

*p2=b+a;

c=b+a;

printf("a=%d, b=%d, c=%d",a,b,c);

return 0;

}

	a=3, b=5,  c=8

	#include <stdio.h>  // 8 points

void f1(int *a,int b) {

 b=b+4;

*a=b;

}

int main() {

int i;

int b[]={4,2,3,5};

int a[]={7,8,9,10};

for(i=0;i<4;i++)

  f1(&a[i],b[i]);

for(i=0;i<4;i++)

  printf("%d\t",a[i]);

printf("\n");

for(i=0;i<4;i++)

printf("%d\t",b[i]);

return 0;

}

	8     6     7     9

4     2     3     5

	#include<stdio.h>  // 6 points
void check(int a[],int b[],int n){

int i;

for(i=0;i<n;i++) {

  if(i%3==0)

    a[i]=b[n%2]+b[n-i-1];

  else if (i%3)

    a[i]=b[i-1]+b[n-i];

 }

}

int main(void){

int x[3]={1,3,7};

int y[3];

check(y,x,3);

printf("%d\t%d\t%d",y[0],y[1],y[2]);

return 0;

}


	10    8      6

	#include<stdio.h>  // 6 points
int rec (int x[], int min, int max) {

int middle;

if(min > max )

  return x[min];

if (x[min] > x[max]) 

  printf("%d\n",x[min]);

else

  printf("%d\n",x[max]);

return rec(x, min+1, max-1);

}

int main() {

int x[]={10,1,16,4,11,3,15,8,17};

printf("%d", rec(x,0,8));

return 0;

}
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	#include <stdio.h> // 6 points
#define SIZE 6

void test (int x[], int n) {

 int i;

 for(i=n-1;i>=0;i--) 

 x[i]=x[i%2]-i;

}

int main() {

int y[SIZE]={7,3},i;

test(y,SIZE);

for(i=0;i<SIZE;i++) {

 printf("%d\n",y[i]);

}

return 0;

}
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Question 2 : (10 points)
Write a function with name pattern.  It receives an integer n as parameter and prints on the screen numbers from 1 to n with a specific pattern using nested loops.  The following are patterns of sample calls. Don’t write the main function.

	Function call
	pattern(1)
	pattern(3)
	pattern(5)

	Output on the screen
	*
	*
**

***
	*
**

***

****

*****


void pattern (int n) {

int i,j;

for(i=1;i<=n;i++) {

 for (j=1;j<=i;j++)

   printf("*");

 printf("\n");

}

Question 3 : (10 points)

Consider the following definition of a recursive function:
int rec(int n) {

if(n==0)

  return 0;

else

  return 1+rec(n/10);

}
Rewrite the above function definition using a loop instead of recursion.
int rec (int n) {
int count=0;

while(n!=0) {

  count++;

  n=n/10;

}
return count;

}

Question 4 : (20 points)

The area and circumference of a polygon with n equal sides inscribed in a circle of radius r are given by:
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Write a C program containing the main function and a function polygon:

- The function polygon will receive the number of sides n and radius r as input arguments, and returns the area and circumference of the polygon as output arguments (using pointers). No printing. 

- In the main function, you ask the user to enter a value for the radius.  Then, by calling the function polygon, it will find and display the area and circumference of a set of polygons having number of sides from 3 to 15. An example of execution of the program is shown below.

Note: put main function definition followed by definition of polygon.  
Define PI as a constant with a value of 3.14159. your output must look like the one shown here. The printing must be from the main not from the function polygon.
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#include <stdio.h>

#include <math.h>

#define PI 3.14159

void polygon (int n, double radius, double *area, double *circum);

int main() {

int n;

double area,radius,circum;

printf("Enter a value for radius >");

scanf("%lf", &radius);

printf("sides     area    circumference\n");

for(n=3;n<=15;n++) {

 polygon(n,radius,&area,&circum);

 printf("%d      %f    %f\n",n,area,circum);

}

return 0;

}

void polygon(int n, double radius, double *area, double *circum) {

*area=n*radius*radius*sin(2*PI/n)/2;

*circum=2*n*radius*sin(PI/n);

}
Question 5: (16 points)

Write a program that finds the cumulative rainfall in each month of the year.  Your program will declare an array of size 12.  Each element of the array will contain the total rainfall of the corresponding month i.e. first element for month 1, second element for month 2 and so on. The detailed rainfall is written in the file “data.txt” shown below.  It contains 2 columns, the first for month number and the second for rainfall.  As you see some months are repeated because the rain happens many times. Other months are not reported because there was no rain during those months.  Your program will add all rainfalls for each month and display the summary on the screen as shown below.    
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Note: Number of lines of input in file “data.txt” is not known.
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#include <stdio.h>

#define SIZE 12

int main() {

int month, status,value,i;

int rain[SIZE]={0}; // initialize array elements to 0
FILE *in;

in=fopen("data.txt","r");

status=fscanf(in,"%d%d",&month,&value);

while(status!=EOF) {

rain[month-1]=rain[month-1]+value;

status=fscanf(in,"%d%d",&month,&value);

}

printf("month    Total rain\n");

for(i=0;i<SIZE;i++)

 printf("%d        %d\n",i+1,rain[i]);

fclose(in);

return 0;

}






















PAGE  
8

_1270917272.unknown

_1270917288.unknown

