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 Exam starts here
Q-1:  Choose the correct answer:                                                                                 [ 10  Marks ]

1.   What is the number of nodes in a complete binary tree with a height 3?
A. 16                          B.  15                                 C.  8                                   D. None of these 
2. int a = 100, b = 200;
int *p = &a, *q = &b;
 p = q;
A. b is assigned to a    B. a is assigned to b.        C. p now points to b          D. q now points to a
3.  If curr is a pointer to a node in a linked list, which of the following is true if it points to the last node?
A. curr->next=NULL           B.  curr->prev=head              C. curr=NULL                   D. curr->next=curr 
4. What is the time complexity of inserting at the beginning in dynamic arrays?
 A. O(1)                            B. O(n)                           C. O(logn)                         D. None of these
5.  In a Circular Queue using array implementation, suppose the size of array is 5 and there are 3 items in the Queue starting  from queue[2] through queue[4] (front=2,rear=4).  Where does the enqueue method place the new entry in the array? 
 A. queue[1]                   B. queue [5]                         C. queue [0]                         D. None of these
6. What is a circular linked list?
A. The last node in the linked list points to itself.                       
B. The last node in the linked list points to NULL.
C. The last node in the linked list points to the first node.
D. A specialized linked list for storing geometric information such as circles. 
7.  What is the final value of this postfix expression after evaluation ?  
54     6    +    7    4    -    *    9    /    35    15    +    +
       A. 70                             B. 60                                    C.  65                                   D.  None of these
8. What is the time complexity of applying binary search algorithm to a sorted array?
A. O(log2n)                                   B. O(n)                            C. O(1)                                D. O(n2)

9.   In delete operation of BST, we need inorder successor of a node when the node to be deleted has 2 children. Which of the following is true about inorder successor needed in delete operation?
A.  Inorder Successor is always a leaf node.
B.  Inorder successor is always either a leaf node or a node with empty left sub-tree.
C.   Inorder successor may be a father  of  its left child.
D.  Inorder successor is always either a leaf node or a node with empty right sub-tree..
10. What does the following function do?
avl *avl_tree::func(avl *parent) 
{
    avl *t=parent->r;
    parent->r = t->l;
    t->l = parent;
    return t;
}
             A.  Single Right Rotation                         B.  Double ( Right then Left Rotation)  
             C.  Single Left  Rotation   	            D.  Double ( Left  then Right Rotation)            


Q-2-A: Assume that we have the following structure of a linked list:
                                                                                                                                                   [5 Marks ]      
head

                      


Write a function which counts and returns the total number of nodes present in the linked list.

int Count( )
    {
      int C = 0;

	  for (node *curr = head ; curr != NULL ; curr = curr-> next)  
			C++;

       return  C;
    } 

Q-2-B:  Write a function to search for a specific value in the binary search tree and return true if the value is found, false otherwise.                                                                            [5  Marks]
                                                                                                                                                  
bool search(NODE*r,int item)
{
	if (r==NULL)
		return false;
	if (r->info==item)
		return true;
	if (item<r->info)
		return search(r->Left,item);
	return search (r->Right,item);
}

















Q-2-C:  Write a function to count the number of nodes in a binary tree.  		[5  Marks]
int  count (NODE *R)
{  if (R == NULL)  return 0;
 return  1 + count (R->Left) + count ( R->Right);
}

Q-3: What will be the output of the following programs:                                        Each has 5 marks.
	Q-3-A:
#include <iostream>
using namespace std;
struct ABC
{ int Data;   struct ABC *Next; };
  struct ABC *F = NULL,  *R = NULL;

void ADDN (int ITEM)
{  struct ABC *NN = new ABC;  NN->Data = ITEM;   NN->Next = NULL;
   if (R == NULL) F = R = NN;    else {  R->Next = NN;  R = NN; }
}
int REMOVEN( )
{ int ITEM = F->Data;  if(F == R ) F = R = NULL;   else F = F-> Next; return(ITEM); }

 int  main( ) 
 { int I=6, S=0, N;
   while(I>=2) { ADDN(I--);}
   while ( F != NULL ) {  N=REMOVEN( );    cout<<N<<" +  "; S+=N; }
   cout<<" = "<<S<<endl;
   return 0;}

	OUTPUT: 
       6 + 5 + 4 + 3 + 2 + = 20



	Q-3-B:
#include <iostream>
using namespace std;
int const SIZE = 10;				
int  ST [SIZE],  T= -1;				
void Push(int	item) {ST[++T] = item; }
int Pop(  )	{if(T==-1) {cout<<"undeflow "; return 0;} else return ST[T--]; }		
int main( )						
{	
    int K = 5;						
    Push ( K++ );  Push ( ++K); Push ( K++); Push ( ++K); Push ( K++);
    while(K >= 5 ) {cout<<Pop( )<<",   ";  K--; }
    return 0;}								

	OUTPUT:   
 9, 9, 7, 7, 5, underflow 0,





Q-4: Draw the state of the stack while Converting the following expression to postifix . 
[5  Marks]
A+B*C-D^B+E.

	INFIX TO POSTFIX

	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	*
	*
	
	
	^
	^
	
	
	

	
	+
	+
	+
	+
	-
	-
	-
	-
	+
	+
	


 (
The stack
)



The scanned            A            +            B         *            C          -            D          ^            B           +             E
symbol




	EXPRESSION IN POSTFIX FORM
ABC*+DB^-E+




Q-5-A:Following is an AVL search Tree. Insert  8  in this AVL tree and then make it height balanced.
[5  Marks]
	[image: ]
	


	

	









Q-5-B: Assume  the following tree is already established in memory, what will be the output of following functions if called from main( ) function using original  ROOT  of the Tree.   
[1.5+2+1.5 Marks]   
[image: ]
	
1

	
 int fun1 (struct NODE *R)
{ 
   if ( R == NULL )  return 0;
   Return   R->info + fun1(R->Left) + fun1 (R->Right); 
}

int main( ) {cout<<fun1(ROOT)<<endl; return 0;}
	OUTPUT:

	
	
	298

	2
	void  fun2(struct NODE *R) 
{ if(R != NULL) 
           { fun2 (R-> Left);
             cout<< R->info<< “ , “;
             fun2 (R->Right); 
          }
}
int main( ) { fun2(ROOT);  return 0;}

	7, 15, 17, 22, 27, 30, 45, 60, 75,

	3
	int  fun3 ( struct NODE *R)
{  if (R == NULL)  return 0;
   if(R->Left == NULL && R-> == NULL)            
        return 0;
   return 1+fun3(R->Left)+ fun3( R->Right);
}
int main( ) {cout<<fun3(ROOT)<<endl; return 0;}

	4




                                       Good luck
                                       Dr. Mohammed Mahdi  &
                                       Faten Alrusayni
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Now the AVL tree is balanced.
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