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ICS 103: Computer Programming in C
Final Exam,  Fall  Semester 2009-2010   (Term 091)     Time: 130 minutes 
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PLEASE CIRCLE YOUR SECTION BELOW:
FIX THIS
	Section
	1
	2
	3

	Time
	SUMT 8:10-9
	SUMT 9:20-10:10
	SUMT 9:20-10:10


Notes:

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

· Attempt all problems.

	Question #
	Maximum Marks
	Obtained Marks

	1
	20
	

	2
	20
	

	3
	20
	

	4
	20
	

	5
	20
	

	Total
	100
	


                                          Good Luck

Problem  1: (20 points)

Find the exact output (including line breaks) of each of the following programs.  
	Program
	Output

	(a)  5 points
#include <stdio.h>

int test(int A[],int s, int e, int x)

{   if (s > e) 
       return -1;

    if (A[s] > x) 
       return -1;

    printf("%d ", A[s]);         

    if (A[s] == x) 
         return s;                                            

    else 
       return test(A,s+1,e,x); 

}

int main(void) 

{   int A[]={3,6,9,15,21,33,48};      

    printf("\n%d", test(A, 0, 5, 11));  

    return 0;

}
	 3   6   9

-1
 

	(b) 
	

	(c)  5 points
#include <stdio.h>

int main(void)

{ int A[6] = {11,12,19,27,33,42};

  int i, count=0; 

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

    if ((A[i] % 3)==0) 

    {  printf("%d ", A[i]);

       if ((A[i] % 6)==0) 

           continue;  

       count++;

     }
  printf("\n%d", count); 

  return 0;

}
	12   27   33   42

2


	(d) 
	


	(e)  5 points
#include <stdio.h>

#define SIZE 3

int main(void)

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

{7,8,9}};      

  int i,j,sum;         

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

  {  sum =0;

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

     { if (i !=j) 
          sum =sum + A[j][i]; 
     }

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

  }

  return 0;

}
	11

10

9  


	(f) 
	

	(g)  5 points
#include <stdio.h>

#include <string.h>

#include <ctype.h>

int main(void)

{   char A[]="ICS103IsInteresting";

    char B[]="ICS103CanBeConfusing";

    if (strcmp(B,A) < 0) 

        printf("Tom\n");

    else
        printf("Jerry\n");

    int k;

    for(k=0; k < strlen(A); k++) 

      if (tolower(A[k])=='i')

         printf("%c",A[k]);  

    return 0;

}
	Tom

IIIi


	(h) 
	


Problem 2: (20 points)

a)  [10 pts.] The following is the code for SelectionSort function with some code portions omitted. Fill in the missing portions. Assume the final sorting order is increasing.
void SelectionSort(int[] A, int size)
{


int i, j, minpos, t;
  
for(i = 0;  i < n-1 ; i++)   
  
{ // The for-j block is to set minpos to the position (index) 

// of smallest among A[i], A[i+1], ..., A[n-1]

minpos = i; 
for(j = i+1 ; j < n ; j++)   
{ 
   if ( A[j] < A[minpos] )   




minpos = j;    
}

// swap A[i] with A[minpos]

t =  A[i]  ;  
A[i] = A[minpos] ;  
A[minpos] = t ;   
}

} 


b) [10 pts.]  Rewrite the above function so that it does sorting when the input array is an array of strings. Note: this only requires little modification (but in several places) to the above code. 
void SelectionSort(char[][] A, int size) 
{


int i, j, minpos;

char *t;  // t is not int   
  
for(i = 0;  i < n-1 ; i++)    

  
{ // The for-j block is to set minpos to the position (index) 

// of smallest among A[i], A[i+1], ..., A[n-1]

minpos = i; 

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

{ 

   if ( strcmp(A[j],A[minpos]) < 0 )    





minpos = j;    

}

// swap A[i] with A[minpos]

strcpy(t, A[i]) ;    
strcpy(A[i], A[minpos]);  
strcpy(A[minpos], t );   
}

} 


Problem 3: (20 points)

a. [10 pts.]  In the program code below, add additional program code so that the string variable B will have all the digits in A (in the same order as in A). For example, if A= "ICS 103 for Fall 91 is cool"  then B="10391". 

char A[100]="ICS 103 for Fall 91 is cool";

char B[100]; // to allocate enough space for B 
int i;

int j=-1;  
for(i=0; i < strlen(A); i++)   
{  if (isdigit(A[i]))  
   {  j++;     
     B[j]= A[i];   
  }

}

B[j+1]='\0';   
b. [10 pts.]  Write a function that takes an integer number k, and a square integer matrix A as an argument. The function tests whether the matrix contains a row whose sum of elements is equal to k. The function should return 1 if it is the case and 0 otherwise.  
int RowSum(int k, int A[][SIZE], int rowsize)

// returns 1 if A has a row that sums to k; otherwise, 0 is returned

// the input parameter rowsize is the number of columns = number of rows  

{ int i,j,sum;  
  for(i=0; i < rowsize; i++) 
  { // sum row i

    sum =0;    
    for(j=0; j < rowsize; j++)    
    { sum +=A[i][j];   

    }

    if (sum==k) return 1;  
  }

  return 0;   
} 

Problem  4: (20 points)

Important Note: For this problem, write code blocks (fragments). Do not write any complete program or function. Also, your solution should be general and not for the given examples.
a. [10 pts.]  Given a square matrix A of size n, write a block of code to swap the first and last rows.  DO NOT use any additional array. The example below is for a matrix A of size n=3.   

	A before:
11

12

13

24

25

26                        

37

38

39


	A after:
37

38

39

24

25

26                        

11

12

13




int j,t; // 1 pt             

for(j=0; j < n; j++)  
{  // A[0][j] is swapped with A[n-1][j];

     t = A[0][j];    
     A[0][j] = A[n-1][j];  
     A[n-1][j] = t;    

} 

b. [10 pts.]  Given a square matrix A of size n, write a block of code to copy all the elements of A to 1-D array B of size n*n. The copying is to be done row-wise. For example, if we use the left matrix A given above, then
B = {11,12,13,24,25,26,37,38,39}.

int i,j,k;

k=0;             

for(i=0; i < n; i++)  
   for(j=0; j < n; j++)   
   {  
     B[k] = A[i][j];

     k++;

   } 

Problem 5: (20 points)

You are required to write a complete C program to do the following (have all the work done in main() as two parts, one for (a) and one for (b)):
(a) The program is to open and read data from a text file  studentinfo.txt. The file contains a list of student IDs and names (one line per student). Your program is to read the file’s data, and fill two 1-D arrays 
(ID integer array for IDs and Name string array for the names). After reading all of the data, the program displays this information on the screen.

(b) Next, the program runs a continuous loop, asking the user to enter a Student ID to search for, and the program prints the corresponding name if the ID is found. 

Note: Each line in the input file contains a number for the ID followed by a space followed by a string for the name. Here is a sample run (user’s input is bold). Assume the file has at most 100 lines.

File Data … 
12345  Najjar 
71724  Khayat 
:

Search for ID>11111<enter>
Not found

Search for ID>71724<enter>
ID is found for Khayat 
#include <stdio.h>

#define Max 100    
int main(void)

{    int ID[Max];    
     char Name[Max][50];   
     FILE* f1 = fopen("studentinfo.txt","r");  
     int status;

     int i=0;

     while(1) // reading block with termination on EOF    
     {   status=fscanf(f1,"%d %s", &ID[i],Name[i]);  
         if (status==EOF) break;  // 1 pts
         i++;  // 1 pts
     }

     int RecordCount = i;   
     printf("File Data ...\n");   
     for(i=0; i < RecordCount; i++) 

        printf("%d %s\n", ID[i],Name[i]);

//------------------end of Part 1 (11 pts for Part 1) --------------------------
    int InpID;

    while(1)  // Continuous loop;   
    { printf("Search for ID>");  
      scanf("%d",&InpID);   
      for(i=0; i < RecordCount; i++)   
      { if (ID[i]==InpID)// print and exit loop if ID is found; 3 pts for the whole block 
        {  printf("ID is found for %s\n", Name[i]); 

           break;

        }

      }

      if (i==RecordCount)   
         printf("Not found\n"); 

   }

   system("pause");

   return 0;

}
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