
Ananda Gunawardena 
 

Lecture 22 

Course Review 
 

Exam Format: 

Part I – Code Tracing/Debugging C Language  

Part II – Long Coding – Shell or Perl 

Part III – Long Coding – C programming 

 

Part I – In this part you will be asked to find potential problems in a piece of code. Code 

may work correctly or may run into one of the common runtime errors. Some of the 

errors that you may encounter are 

• Dereference of invalid or uninitialized pointer 

• Insufficient or unallocated memory for the operation 

• Reuse of storage after freeing it 

• Double freeing of memory 

• Incorrect use of pointer arithmetic 

• Returning a pointer that is no longer valid 

• Trying to free variables in the stack 

• assigning incompatible types 

• Array index out of bounds 

• Program logic confuses pointer and reference types 

 

Part II – In this part, you are asked to write a program in Perl or Shell. The program 

Should process folders, sub-folders, files, and patterns in files. You need to understand 

how to pass and process command line arguments in Perl or Shell, how to use simple 

Regular Expressions such as direct pattern matching’s, patterns starting with something, 

patterns ending with something, refereeing back to a pattern that was matched etc etc. We 

will discuss more of this in the next lesson.  

 

Part III – This is a good old C program that you need to write. You must understand, C 

functions, malloc and free, C arrays, resizing, function pointers, void*, generic data 

types, functions with variable number of arguments, bit operations, etc. Basically, any 

skill that you learned in labs is extremely useful. Review your labs again. We will also 

discuss and do some review sessions related to this. 

 

============================================================= 

Sample Instructions for Part I 

You may only submit this portion of the exam once. Like a paper-and-pencil exam, 

once you have turned it in, you have turned it in. That's it. All done. There is no 

going back.  

For each question, if, and only if, the code section is guaranteed to execute correctly until 

completion, please record the output. Please record the output EXACTLY as the results 

are graded automatically by machine.  



Otherwise, please select each of the following from the pull-down menus:  

• The first line number where the program is likely to crash, die, or 

express an incorrect result  

• The single best description of the underlying, root cause of the problem. (Not a 

description of the defective behavior that is exhibited)  

Please note: As memory leaks do not directly cause a program to crash or produce 

erroneous output, they are not a listed among the potential answers for this portion of this 

exam.  

Typical Format of the Question 
 

1. void Question1() { 

2.   int* x, *ptr; 

3.   *x=30; 

4.   ptr=x; 

5.   ptr++; 

6.   printf("x=%d y=%d\n", *x, *ptr); 

7. } 

8 

9. int main( int argc, char *argv[]) { 

10.       Question1(); 

11.   return 0; 

12. } 

 

 
 

 

 

 

 

 

============================================================== 

 

 

 

 
. void Question2() { 

2.   int x, *ptr = &x; 

3.   x=30; 

4.   free(ptr); 

6.   printf("x=%d y=%d\n", *x, *ptr); 

7. } 

8 

9. int main( int argc, char *argv[]) { 



10.       Question2(); 

11.   return 0; 

12. } 

 

 
 

 
. void Question3() { 

2.   int* x, *ptr; 

3.   ptr=malloc(30); 

4.   *ptr=10; 

5.   free(ptr++); 

6.   printf("x=%d y=%d\n", *x, *ptr); 

7. } 

8 

9. int main( int argc, char *argv[]) { 

10.       Question3(); 

11.   return 0; 

12. } 

 

 
 
. void Question4(int* ptr) { 

2.   int x; 

3.   x=30; 

4.   ptr=&x; 

7. } 

8 

9. int main( int argc, char *argv[]) { 

          int* ptr; 

          Question4(ptr); 

10.       printf(“%d “, *ptr); 

11.   return 0; 

12. } 

 

 
 
. void Question5() { 

2.   int* x, *ptr; 

3.   ptr=malloc(8); 

4.   int i; 

5.   for (i=0; i<8; i++) *ptr+i = i; 

6.   printf("x=%d y=%d\n", *x, *ptr); 

7. } 



8 

9. int main( int argc, char *argv[]) { 

10.       Question5(); 

11.   return 0; 

12. } 

 

 
 

 

Here are some other questions and facts. 

[1] Write down the sizes of the following data types in andrew linux machine. After 

coding many programs, you should know this by now. 

 

Type Size in Bytes 

int A  

double A  

short A  

char A  

char** A  

long* A  

char* A[n], sizeof(A)  

int A[n], sizeof(A)  

 

For each of the questions below, indicate any potential problems OR if the code works, 

what would be the output produced or function performed? Assume that all variables are 

declared and there are NO syntax errors. Indicate the first line number of the problem 

where the program is likely to crash, die or show some weird behavior. Also provide the 

best description of the problem. 

 

[2] Consider the following code 

      void foo(int **A) { 

          int i = 0;  

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

                A[i] = i; 

       } 

 

   int main() { 

         int* A, n=10; 

         foo(&A); 

    } 

 

[3] Consider the following code. 

     #define  n 100  

     int* A = malloc(n); 



     int i; 

     for (i=0; i < n;i++)  A[i] = random()%10; 

 

 

[4] What is wrong with the following code? 

      char A[] = “abcd\0”; 

      char B[] = “ABCDEFG\0”; 

      strcat(B,A); 

 

 

 

 

[5] Consider the following code. If code works correctly, what would be the content of A 

at the end of the execution? If not, what would be a potential problem? 

 

      # define n 100      

 

       int foo(int* A, int n) { 

           int* tmp = A, i; 

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

               *(tmp+i) = i; 

           free(tmp); 

      } 

 

int main(){ 

       int* A = malloc(4*n); 

       foo (A, n); 

      int i; 

      for (i=0; i<n; i++)  A[i] += i; 

} 

 

[6] What is the output produced? If the output is incorrect, then how would you fix the 

code?   

void intswap(int x, int y){ 

int temp = x; 

x = y; 

y = temp; 

      } 

     

int main(){ 

    int x = 10, y = 12; 

    intswap(x,y) 

    printf(“x=%d and y = %d \n”, x, y); 

} 

 

[7]  char* foo(int n){ 



char s[n]; 

s=strcpy(s,”guna”); 

return S; 

       } 

 

     int main() { 

       char* s = foo(5); 

       printf(“The string is %s \n”, s); 

   } 

 

  

 

[8]   int A[10], i, *ptr; 

for (i=0;i<10;i++) 

                  ptr = A + i; 

            printf(“%d “, *(ptr+1)) 

 

 

[9]  char* answer; 

printf(“Please type something: “); 

gets(answer); 

            printf(“you typed %s \n”,answer); 

 

[10]   char* s = malloc(5); 

         strcpy(s, “guna”); 

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

             s++; 

         printf(“%s “, s); 

 
[11] int main(){ 

  int* ptr = (int*)malloc(10*sizeof(int)); 

  int i; 

  for (i=0;i<10;i++) 

    *(ptr+i) = i; 

 

  int** ptr2; 

  for (i=0;i<10;i++) 

      ptr2[i] = ptr+i; 

  for (i=0;i<10;i++) 

      printf(“%d \n”, *ptr2[i]); 

 

  return 0; 

} 

 
[12]  

 

#define n 10 

int main(int argc, char* argv[]){ 

   int* A[n]; 

   doubleArray(&A,n); 



   return EXIT_SUCCESS; 

} 

 

void doubleArray(int*** array, int n){       

  int** arrayint = (int**)malloc(2*n*sizeof(int*)); 

  int i;  

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

    arrayint[i] = (*array)[i]; 

  free(*array); 

  array = &arrayint;  

 

} 

 

[13] int main(int argc, char* argv[]){ 

   char** ptr = malloc(10*sizeof(char*)); 

   ptr[0] = malloc(strlen("guna")+1); 

   strcpy(ptr[0],"guna\0"); 

 

   free(ptr); 

   printf("%s \n", ptr[0]); 

   free(ptr);    

   printf("The address of ptr is %x ptr[0] is %x \n", ptr, ptr[0]);  

   return EXIT_SUCCESS; 

} 

 

 

 

[14] int main(){ 

  int* ptr = (int*)malloc(10*sizeof(int)); 

  int i; 

  for (i=0;i<10;i++) 

    *(ptr+i) = i; 

 

  ptr += 5; 

  free(ptr); 

  return 0; 

} 

 

 

[15]  

   char** ptr = malloc(10*sizeof(char*)); 

   for (i=0;i<10;i++) 

      ptr[i]=malloc(i); 

    

   free(ptr); 

   printf("%s \n", ptr[0]); 

   free(ptr[0]);    

 
[16] int main(){ 

  int* ptr = (int*)malloc(sizeof(int)); 

  int i = 12; 

  ptr = &i; 

  free(ptr); 

  return 0; 

} 

 



[17] int main(){ 

  int n = 10,i; 

  void* A = malloc(n*sizeof(int)); 

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

    *(A+i) = i; 

  return 0; 

} 

 

 

 

[18] Consider the following code 

      int* foo(int n) { 

          return malloc(n); 

       } 

 

   int main() { 

         int n=10,*ptr; 

         ptr=foo(&n); 

    } 

 

[19] Consider the following code 

      void foo(int n) { 

          int A[n],i=0; 

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

                A[i] = 0; 

         free(A); 

       } 

 

   int main() { 

      foo(10); 

    } 

 

[20] Consider the following code 

      char* foo(int n) { 

          return malloc(n); 

       } 

 

   int main() { 

         int n=3,*ptr; 

         ptr=(int*)foo(n); 

         printf(“%d \n”, *ptr); 

    } 

 

 

 


