Engineering Data Structures
Summer 2006 

Exam #2  
SOLUTION
1.  [10 pts]   Trace the effect of executing the code segment shown below on the linked list structure, also shown below, by drawing the linked list as it would look after the code has been executed . p = head;

while (p != NULL)

{  if (p.info <= 6)

   {
newp = new Lnode( p.info + 8, p.next);


p.next = newp;


p = newp;

   }

   else


p = p.next;

}


1 – 9  – 8 – 7 – 6 – 14  – 3 – 11 – 9 – 5  – 13  –  -1  – 7  
2. [10 pts]   Apply Merge sort on the following array. How many times will the merge routine be  called?  Show the arrays that are formed every time the  merge routine is called.



[ 40  21  14  63  50  20  70  ]

mergesort (a, i, j) {


if (i == j)  

return;
 
m = (i + j)/2;
 
mergesort (a,   i,    m);
  
mergesort (a, m + 1,  j);
  
merge (a, i, m, j);
}

The  merge routine will be called 6 times :
[50 ] [20]





[20 50] (merged array)

[10][40]





[10 40] (merged array)





[10 20 40 50] (merged array)

[65] [38] [90]





[38 65] (merged array)





[38 65 90] (merged array)





[10 20 38 40 50 60 65 90] (merged array)
3.   [6 pts] Given the following list, what would be the output of the command

operate ( p)


[image: image1]
        void operate( Lnode  list) {

                if (list==NULL) return;

                else  {

                        operate( list.next );

                        System.out.print(list.info + “ “);

                }

        }


_______80  70  60  50  40  32______

4.  a) What is the worst-case time complexity of following operations using the most efficient algorithms. Express in terms of Big-O. [10 pts]
Finding middle node of a linked list

(the node values are sorted)



O(n)__________________

Pop operation on a stack implemented 

Using linked list




O(1)__________________

Adding a new node in a circular linked list

O(1)__________________

P points to a circular linked list. Deleting the 

Node pointed by P




O(n)___________________

Search for an item in a Hash table


O(n)_May be one has to search 







in many slots because of collisions 

Inserting a node in a sorted linked list

O(n)__________________




b) What is the time complexity of following algorithms when used on arrays which are already sorted in increasing order:

Selection sort​​​​​​​​___O(n2 )____________
Merge sort____ O(n log n)_____________

Quick sort______ O(n2 )____________
Bubble sort____ O(n )_____________

5. [10 pts] Write a function which takes a linked list K, and returns a NEW list containing alternate terms of K, starting with the first one. Thus if K contained 20,45,8,10,12,40, 68 and 70, then  List L should contain 20, 8, 12, 68.

Public Lnode clip ( Lnode K) 

{


Lnode temp = K; 

L = new Lnode (K.info);

Lnode cur = L;


while (temp!=null)

{ 


temp=temp.next.next; 



cur.next = new Lnode(temp.info);



cur = cur.next;


} 


return L;
}

6.  [10 pts]Using a Hash table of size  17 elements, store the following items in the order shown, using the hash function h(K) = K mod Tsize.     3, 5, 24, 22, 20, 11

Use double hashing for resolving collisions. hp(K) = i h(K) + 1

	0
	1
	2
	3
	4
	5
	6
	7
	8

	20
	
	
	3
	
	5
	11
	24
	


	9
	10
	11
	12
	13
	14
	15
	16
	blank

	
	
	22
	
	
	
	
	
	XX


3 % 17 = 3

5 % 17 = 5

24 % 17 = 7

22 % 17 = 5 has a collison => h + hp = 5 + 5 +1 = 11

20 % 17 = 3 has a collison => h+hp = 3 + 3 + 1 = 7

7 has a collison => h+2hp = 3+ 2(2(3)+1) = 17 %17 =0

11 % 17 = 11 has a collison => h+hp = 11+ 11 +1=23 %17 = 6

7. [12 pts]Indicate briefly how a circular linked list can be used as a queue. Note that while a linear linked based implementation would have two pointers front and back, a circular linked based implementation would have just one pointer.
      Suppose following commands are given to such a queue: 


enqueue 25 / enqueue 12 / enqueue 8 / dequeue   / enqueue 30  / enqueue 5
      Draw the linked list to show the status of the queue after all commands have been               executed. Write the enqueue function.

[image: image2]
Public void circular_enqueue( Lnode Q, int num) 

{

temp = new Lnode(num); 

if (Q==null) {



Q = temp; 



Q.next = Q; 

}


else  {



temp.next = Q.next; 



Q.next = temp;



Q = temp;  


}

}
8. [12 pts] Write a function to remove duplicate entries from a linked list. Thus, if the original linked list was 30,  40, 25, 25, 60, 50, 50, 50, 70, 80, the new list should be 30,  40, 25, 60, 50,  70 ,  80.

Public Lnode remove_duplicates ( Lnode  R)

{ 


Lnode pCur = R;


while(pCur.next !=null) 


{

        if(pCur.info == pCur.next.info) 



{

         

pCur.next = pCur.next.next;


}

        else

                pCur = pCur.next;

  
} 

}
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