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Department of Computer Engineering
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You have two hours to complete this exam. 
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Part I Solve Only One of the following questions
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Let as consider otto robot that is placed anywhere inside empty room that has one exit.  Develop a function which will help otto to find her way to exit from any room provided that it has exit.  Also the function should return total number of steps (not the directions) taken to exit from the room. 
The given room may contain exit point at any where.  The following figure is given for the purpose of illustration only. (otto should not pass through the walls and size of maze is not known. Assume maze is always valid room)(35p)
#include<stdio.h>

/*ASCII codes for arrowheads */

#define ARROW_UP  30

#define ARROW_DOWN 31

#define ARROW_LEFT 17

#define ARROW_RIGHT 16

#define WALL_SIGN '#'

struct maze{


int walls[10][10];


int x,y;


char OttoSymb;

}; //end struct

void displayMaze(struct maze );

main()

{


struct maze room={ 
{{1,1,1,1,1,1,1,1,1,1},







{1,0,0,0,0,0,0,0,0,1},







{1,0,0,0,0,0,0,0,0,1},







{1,0,0,0,0,0,0,0,0,1},







{1,0,0,0,0,0,0,0,0,1},







{1,0,0,0,0,0,0,0,0,1},







{1,0,0,0,0,0,0,0,0,1},







{1,0,0,0,0,0,0,0,0,1},







{1,0,0,0,0,0,0,0,0,1},







{1,1,1,1,1,1,1,1,0,1}}, 







3,4,ARROW_UP};


displayMaze(room);


numberOfSteps=findExit(room);

}

void displayMaze(struct maze puzzle)

{


int i,j;


system("cls");


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



printf("\n\t");



for(j=0;j<10;j++){




if(puzzle.x==i && puzzle.y==j)





printf("%c",puzzle.OttoSymb);




else  if(puzzle.walls[i][j]==1)





printf("%c",WALL_SIGN);




else if(puzzle.walls[i][j]==0)





printf(" ");



}//end for j


}//end for i


}//end dispMaze
Solution for Question 1

2. Write function isSimilar that takes a Queue and a Stack as parameters (containing the same type of elements) and returns TRUE if any element from one is contained in the other. The order of elements does not matter. For example, the following would return true if passed as parameters to your method:

queue: front [1, 9, 3, 4, 5] rear
stack: bottom [4, 5, 1, 9, 3] top

The following parameters would return FALSE, because the element 6 from the stack is not contained in the queue and the element 3 from the queue is not contained in the stack:

queue: front [1,2 ,3 ,7 ,4 ] rear
stack: bottom [6,1 ,2 ,4 ,7 ] top

You may use stack or queue as auxiliary storage.  Assumptions: 

· all valid operations for stack and queue are available

· items contained in both structure are not repeated. (35p)
Part II Solve Only One of the following questions
1. Write a function element with parameter k, which returns the value of the kth element on the stack of integers. For instance, if k is 1, it returns the value of the current first element. It does not disturb the stack at all. Assume you do not have access to the stack directly, but only through the push, pop, , stackEmpty and stackFull functions (10p)
2. Write a function that replaces each copy of an item in a stack with another item.  Use the following specification.
ReplaceItem(Stack  *stack, ItemType oldItem, ItemType newItem)
(You may use any of the member functions of the Stack,  but you may not assume any knowledge of how the stack is implemented).  (10p)
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Part III Solve Only two of the following questions
1. Write the function strend(s,t) , which returns 1 if the string t occurs at the end of the string s , and zero otherwise.  Don’t use library functions. If you need extra function you can define and use in your solution (15p)
2. Write a function that strips extra spaces from a String. That is, any sequence of consecutive spaces should be replaced by a single space. 
The function has one parameter of type char *.(10p)
3. Write a function called FindDoublePos which takes a string parameter and returns an integer value. The value returned by the function is the index of the first character that appears consecutively in the string. If no such character is found, then DoubleLetter returns -1. For example, DoubleLetter("abcdefghi") should return the value 6 and DoubleLetter("Abdullah") should return the value 4. (10p)
4. Write a function that uses pointers to search for the address of a given integer in a given array. If the given integer is found, the function returns its address; otherwise it returns NULL. (5p)
Solve all of the following questions


�





Consider following program (5p)





main()


{


   struct node 


   {


     int a;


     int b;


     int c;     


   };


   struct node  s= { 3, 5,6 };


   struct node *pt = &s;


   printf("%d" ,  *(int*)pt);


}


The output for this program is: �(a) 3   (b) 5   (c) 6    (e)None








Consider following program(5p)





void foo(int * );     


main()


{


  int a [3]= { 1,2,3} ;


  foo(a);


  printf("%d" , a[1]);


}





void foo( int *b)


{


  ++ b;


  *b =9;


}


The output for this program is:�(a) 8  (b) 9  (c) 7   (d) None
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Write a function with the signature removeRepeatedSequence(Queue *q) that will modify Queue contents by leaving single character for each repeated sequence of characters. Consider following example (20p)�


q:          Ddddddaaaaatttttta       Sttrructtuureesss �


    front                                                                     rear


After call to removeRepeatedSequence q becomes�


q:          Data Structures ��   front                           rear








#define ARROW_UP  30


#define ARROW_DOWN 31


#define ARROW_LEFT 17


#define ARROW_RIGHT 16


#define WALL_SIGN '#'


struct maze{


	int walls[10][10];


	int x,y;


	char OttoSymb;


}; //end struct
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