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Question 1: (45 points)

Find the output of the following programs.
	Program
	Output

	#include <stdio.h>   // 7 pts
#include <stdio.h>

int main() {

int i,j;                           

i=5;

while (i>2) {

  j=3;                                

  do {

    printf("%d\t",i+j);

    j=j+i;

  } while(j<13);

  printf("\n");

  i=i-2;

} 

printf("%d",i);

return 0;

}

	8    13

6     9   12   15

1

	#include <stdio.h>  //   6 points

void fun(int a, int *b) {

 if(a> *b) {

   *b=*b+1;

   a=a-1; }

 else {

   *b=*b-1;

   a=a+1;

}}

int main() {

int i;

int a[]={2,5,8,4,36,22,25,45,11,16,20,19};

for(i=0;i<6;i=i+2) {

  fun(a[i],&a[i+1]);

}

for(i=0;i<12;i=i+2)

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

return 0; }


	2   8   36  25  11  20

	#include <string.h> // 7 points
#include <stdio.h>

void wow (char s[],int i);

int main() {

char s[]="n512fab76ibmw8";

wow(s,strlen(s)-1);

return 0;

}

void wow (char s[],int i) {

if(i>=0){

  printf("%c\n",s[i]);

  wow(s,i-2);

}}


	8

m

i

7
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	#include <stdio.h>  // 10 points
int main() {

int a[6],b[3][3],i,j ;

for(j=0;j<3;j++){

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

  scanf("%d",&b[i][j]);

}

for(j=1;j<=2;j++) {

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

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

}

printf("\n");

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

 a[i]=b[i%2][i%3];

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

}

return 0;}
input typed by the user:
7   9    14

11  2    5

3   6    8


	11   5   3   8

7    2   3   9   11  6

	#include <stdio.h> // 9 points 

int main() {

int a[6],b[3],k,j=0;
printf("Enter 6 integer values >");

for(k=0;k<=5;k=k+2) {

  scanf("%d%d",&a[k],&b[j]);

  j++;

}

for(k=0;k<=2;k++) {

  for (j=0;j<=4;j=j+2) {

     if(b[k]>=a[j]) {

       a[j+1]=b[k];

       b[k]=a[j];

       break;

     }

}}

j=0;

for(k=1;k<=6;k=k+2) {

  printf("%d\t%d\n",a[k],b[j]);

  j++;

}

return 0;}

input typed by the user:
43  16  35  39  14  47

	47    14

39    35

16    43

	//abcdefghijklmnopqrstuvwxyz

#include <stdio.h>  // 6 pts

#include <string.h>

int fun (char c1, char c2) {

  return c1-c2;

}

int check(char t1[], char t2[]) {

  return strlen(t1)-strlen(t2);

}

int main() {

int i;

char text[4][80]={"abcdef","dfeck","egn",
"bklmnwg"};

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

printf("%d\t",check(text[i],
text[i+1]));

printf("%d\n",fun(text[i][0],
text[i+1][0]));

}

return 0;

}


	 1    -3

 2    -1

-4     3


Question 2 : (15 points)

Write a program that uses a loop to read 5 lines of text from a file “input.txt”.  These lines will be stored in an array.  Each line does not exceed 80 characters.  After that, your program will find the line with smallest number of characters and prints it on the screen.  
The following is an example showing a file with 5 lines and the output generated by the program.  Your program output must be the same as the one shown below.
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#include <stdio.h>

#include <string.h>

int main() {

char text[5][81];

int i,min;

FILE *in;

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

for(i=0;i<5;i++) 

  fgets(text[i],81,in);

min=0;

for(i=1;i<5;i++) {

  if(strlen(text[i])<strlen(text[min]))

   min=i;

}

printf("Line %d is the shortest line and it is:\n",min+1);

puts(text[min]);
fclose(in);
return 0;

 }
Question 3 : (20 points)
Write a program to multiply a matrix a (2-D array) by a vector b(1-D array) to obtain a vector c (1-D array).  For this, declare a as a 2-D array with 10 rows and 10 columns and the 1-D arrays b and c with size 10.  The value 10 must be defined as a constant.  Your program will read the actual number of rows and columns from the user, then it will read the values of matrix a followed by the values of vector b.  The number of columns of matrix a must be the same as number of values of vector b. 

After finding vector c, your program will print its values.

An example of execution of your program is shown below.
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#include <stdio.h>

#define SIZE 10  

int main() {

double a[SIZE][SIZE],b[SIZE],c[SIZE];

int i,j,rows,cols;

printf("Enter number of rows and columns for matrix a\n");

scanf("%d%d",&rows,&cols);

printf("Enter %dx%d values of matrix a row by row\n",rows,cols);

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

for(j=0;j<cols;j++)

 scanf("%lf",&a[i][j]);

printf("Enter %d values of vector b\n",cols);

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

 scanf("%lf",&b[i]);

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

 c[i]=0;

 for(j=0;j<cols;j++)

   c[i]=c[i]+a[i][j]*b[j];

}

printf("The values of vector c (c=axb)are\n");

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

 printf("%.2f\t",c[i]);

return 0;

 }

Question 4 : (20 points)
Write a program to separate the letters and digits present in a string.  Your program contains the main function and a function sepletdig.

The function sepletdig will receive 3 1-D arrays of type char.  One is the input containing the original string, the two others are output strings one of them containing digits and the other containing letters.  Your function should go over the characters of the original string one by one.  If the character is a letter, it will assign it to the array of letters.  If it is a digit it will assign it to the array of digits. Your function does not return the count of letters or digits just the 2 strings. 

No printing inside the function.  Your program must execute as shown below.  The second line represents the string typed by the user.   
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#include <stdio.h>

#include <string.h>

#include <ctype.h>

#define SIZE 81 

void sepletdig (char original[], char digits[], char letters[]);

int main() {

char original[SIZE], digits[SIZE], letters[SIZE];

printf("Enter a string containing any symbols\n");

gets(original);

sepletdig(original,digits,letters);

printf("There are %d letters\n",strlen(letters));

printf("These letters are: %s\n",letters);

printf("There are %d digits\n",strlen(digits));

printf("These digits are: %s",digits);

return 0;

 }

void sepletdig (char original[], char digits[], char letters[]){

int i,k,m;

k=m=0;

for(i=0;original[i]!='\0';i++) {

  if(isdigit(original[i])) {

    digits[k]=original[i];

    k++;

  } else if (isalpha(original[i])) {

    letters[m]=original[i];

    m++;

  }

}
digits[k]=’\0’;

letters[m]=’\0’;

}
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