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Question#01: Multiple Choice Questions   [25 Points:    2.5 * 10]
Choose the most correct answer in each of the following questions:

1. What is the output of the following code? 

int A[] = {4, 3, 5, 1, 2, 6};

printf("%d %d", A[A[2]]+2, A[A[1]-1]);

a. 5    3

b. 5    2

c. 8    5

C
d. 4    1   
2. Fill in the blanks in the following code fragment so that the elements of the array that have even indexes are printed in reverse order, starting with the last element.  

int A[]= {3, 2, 15, 8, 6, 5, 20};

int i;

for(____________; _____________; _____________)
  printf("%d ", A[i*2]);


a. i= 3; i >= 0 ; i-- 
A
b. i= 6; i >=0; i-1

c. i= 6; i >=0; i--  

d. i= 3; i >0 ; i-=1 
3. What does the function fgets return when it reaches end of file? 


a. NULL 

A  

b. Zero

c. Nonzero

d. EOF
4. The proper call to a function that has an integer array A of size 10 as input parameter and an integer array B of size 10 as output parameter is:

a. void  ModifyArray(int A[], int B[], int n);  

b. ModifyArray(A, B, 10);





B  

c. ModifyArray(int A[], int *B[], int n);  

d. ModifyArray(A, &B, 10);  

5. What is the output of the following code ?
      int x[3][3]={{5},{3,2},{1,4,8}};

      int i,j;

      for(j = 2; j >= 0; j--){

          for(i = 2; i >= 0; i--){

            printf("%d ",x[i][j]);

          }

       printf("\n");

     }

a.   
5
0
0

3
2
0

1
4
8

b.    1
3
5

4
2
0

8
0
0


c.    8
0
0


C
4
2
0

1
3
5

d.    0
0
8

0
2
4

5
3
1

6. Which of the following is a correct string initialization?  

a. char A[] = {‘K’, ‘F’, ‘U’, ‘P’, ‘M’, ‘\0’}; 

b. char A[] = {‘K’, ‘F’, ‘U’, ‘P’, ‘M’};
c. char A[] = “KFUPM”; 

d. both a and c;






D 
7. To input a string str from the keyboard containing embedded whitespace characters (i.e. white space between words), we should use the statement:

a. gets(str);






A
b. gets("%s", str);

c. scanf("%s", str); 

d. gets(&str); 

8. Which of the following is the correct way to exchange (i.e. swap) two strings string1 and string2 each of size 10?
a.    char temp[10];

temp = string1;

sring1 = string2;

string2 = temp;

b.    char temp[10];

temp[10] = string1[10];

sring1[10] = string2[10];

string2[10] = temp[10];


c.    char temp[10];





C
strcpy(temp, string1);

strcpy(string1, string2);

strcpy(string2, temp);

d.    char temp[10] = “”;
strcat(temp, string1);

strcat(string1, string2);

strcat(string2, string1);

9. Which statement is true about the following array? 
    char x[5][81] = {“THE”, “ICS”, “103”, “FINAL”, “EXAM”};
a. x[0] is the first row of the array.

b. x[1][0] is the second row of the array.

c. Each row of the array is terminated by the NULL character ‘\0’

d. Both a and c are true.





D
10. A proper function prototype to a function that returns two integer results is:
a. fun(x, &y, &z);

b. void fun(int x, int* y, int* z);



B
c. void fun(int x, int &*y, int &*z);

d. void fun(int* &y, int* &z, int x);

Question#02: Output and Tracing Questions [35 points: 5 * 4 + 3*5]
11. [4 points] What is the output of the following C program fragment? 
	int k, m;

char  ch =  ‘B’;

for(k = 4; k >= 1; k--){

  for(m = k; m >= 1; m--){

      printf("%c", ch);

  } 

  printf("\n");

  ch++; 

}
	Write the output here:
BBBB

CCC

DD

E

1 point each output line


12. [4 points] What is the output of the following C program fragment? 
	int x[10] = {2, 8, 3, 10, 5, 20, 1, 4, 6, 7};

int sum = 0, k;

for(k = 0; k < 10; k += 2){

   if(abs(2 – x[k]) <= 2){

       printf("%d  ", x[k]);

       sum +=  x[k + 1];

    }

}

printf("\nSum = %d\n", sum);
	Write the output here:
2        3           1

Sum = 22
3 points first line

1 point second line


13. [4 points] What is the output of the following C program fragment? 
	   int x = 2, y = 4;
   fun(x, &y, x * 3);

   printf(“%d %d”, x , y );

where the function  fun  is defined as follows:
void fun(int n, int* k, int m) { 

      n = n + m; 

     *k = n + *k;

      m = m + 1;

      printf("%d %d\n", n + m , *k);

}
	Write the output here:
 15          12  

 2          12 

1 point each number


14. [4 points] What is the output of the following C program fragment? 
	       int x[] = {2, 3, 4, 5};

   int y[] = {9, 6, 1, 8};
   fun(x, y[3], &y[1]);

   printf(“%d %d %d”, x[2] , y[3], y[1]);

where the function  fun  is defined as follows:

void fun(int a[], int k, int* m) { 

      a[2] = a[0] + k; 

      k = 45;

      *m = *m + 6;

}
	Write the output here:
10     8     12

1 + 1 + 2


15. [4 points] Consider the following initialization of integer array x:

     int x[ ] = {40,70,5,80,55};

If x is going to be sorted using bubble sort and selection sort algorithms in decreasing order (i.e. largest element  to x[0]), show the contents of x after performing first pass of the sorting for both algorithms. 

	Bubblesort
	Selection sort

	0

40
70
1

70
40
2

5
80
3

80
55
4

55
5

	0

40

80
1

70

70
2

5

5
3

80

40
4

55

55



 

2 points each

16. [5 points] What is the output of the following C program fragment?  
	       printf(“%d\n”, fun(3));
where the function  fun  is defined as follows:

int fun(int n) { 

       if(n == 6){ 

          printf("%d ", n); 

          return 6;

       } 

       else{

           printf("%d ", n);

           return n + fun(n + 1); 

       }

}
	Write the output here:

3    4    5    6    18
1 point each number


17. [5 points] What is the output of the following C program fragment? 
	int x[][3] = {{2, 8, 3}, {10, 5, 20}, {1, 16, 4}};

int sum = 0, r;

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

 if(r != 2 - r){

   printf("%d     %d\n", x[r][r], x[r][2 - r]);

   sum +=  x[r][r] + x[r][2 - r];

 }

 else{

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

    sum += x[r][r];

 }

}

printf("Sum = %d\n", sum);


	Write the output here:

2            3

5

4            1

Sum = 15

First line: 0.5 + 0.5  point
Second line: 1 point
Third line: 0.5 + 0.5 point
Fourth line: 2 points


18. [5 points] What is the output of the following C program fragment? 
	char *token,result[80] = "",delim[] = "AFE 2";

char str[] ="AN EASY MATH 202 FINAL";

token = strtok(str, delim);

while(token != NULL){

    if(strlen(token) == 2)

           puts(token);

    strcat(result, token);

    token = strtok(NULL, delim);

 }

 puts(result);
	Write the output here:

SY

TH

IN

NSYMTH0INL
First line: 1 point

Second line: 1 point

Third line: 1 point

Fourth line: 2  points


Question#03: Programming Questions [40 points: 5 + 5 + 7 + 7 + 16]
19. [5 points] Write a function myAbs that has two integer parameters x and y. The function returns the absolute difference of x and y. Your function must not use any standard mathematical function. 
           


int myAbs(int x, int y){ 

4

           if(x >= y)



4    if structure and condition

               return x – y;

1
           else



   return y – x;


1
     }
                      StudentGrade = total /2
20. [5 points] Write a function countStrings that receives an array of strings x of size 20 * 81, the actual number of rows in x, and a string str of size 81; the function returns the number of strings in x that are equal to str.

  
int countStrings(char x[][81], int nrows, char str[]){   6


     int count = 0, r;



 3

           for(r = 0; r < nrows; r++)

 4

              if(! strcmp(x[r], str))

 4

                  count++;



 2

           return count;




 1
    }

                     StudentGrade = total /4
21. [7 points] Complete the function isRowSorted such that it receives a 2D integer array of size 6 * 5, and the number of rows and columns in the array. The function returns 1 if each row of the array is sorted in decreasing order (i.e., the maximum element of a row is in column 0 of the row, and the minimum element in a row is in the last column of the row); otherwise it returns 0.

   int isRowSorted(int x[][5], int nrows, int ncolumns ){        5
       int rowIndex, colIndex;


       for(rowIndex = 0; rowIndex < nrows; rowIndex++){          3

          for(colIndex = 0; colIndex < ncolumns – 1; colIndex++){     5

                      if(x[rowIndex][colIndex] < x[rowIndex][colIndex + 1])   8
                             return 0;

                  }

             }

            return 1;

       }
    Note: zero points for the nested loops if they are interchanged

StudentGrade = total /3
22. [7 points] Write a logical function equal that receives a 2D integer array x of size 5*5 and an integer parameter k. The function returns 1 if each pair of corresponding elements of row k and column k in the array are equal; otherwise it returns 0.

Note: The jth element of row k corresponds to the jth element of column k for  
           j = 0, 1, 2, 3, 4




int equal(int x[][5], int k){

4

      
int m;




1

     

for(m = 0; m < 5; m++){

3

         

if(x[k][m] != x[m][k])
4

             

return 0;


1
     

}

     

return 1;




1
}



StudentGrade = total /2

23. [16 points] Write a logical function rowEqualsDiagonal that receives an integer array of size 4*4 and an integer parameter numrows. The function returns 1 if there is a row in the array whose sum equals the sum of the diagonal elements of the array; otherwise, if there is no such row, it returns 0.
Example: If the following array is passed to the function:

	2
	0
	3
	4

	6
	5
	8
	1

	1
	1
	6
	2

	2
	3
	1
	7


    1 is returned because the sum of the diagonal elements is 2+5+6+7 = 20 and the sum of row 1 is 
    6+5+8+1 = 20



int rowEqualsDiagonal(int x[][4], int numrows){

4

   

int k, sumDiagonal = 0, sumRow, col;


2

   

for(k = 0; k < numrows; k++)



4
      

sumDiagonal += x[k][k];

   

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



4






      

sumRow = 0;





4

      

for(col = 0; col < numrows; col++){

4

           

sumRow += x[k][col];



4
      

}

      

      

if(sumRow == sumDiagonal)



4

         


return 1;





1
   

}


   

return 0;







1
}
   Note: zero points for the nested loops if they are interchanged

StudentGrade = total /2
