<!doctype html public "-//w3c//dtd html 4.0 transitional//en">CIS 068. Data Structures
Final Examination (21 questions (100 points total) + 1 bonus question (10 points))
Name _______________________________    TUID xxxxx _ _ _ _
	(2 points) 1. What does method overriding mean ?

	


	(1 point) 2. JAVA does not support multiple inheritance. Instead ____________________  is/are utilized.

	A)
	Events
	C)
	Interfaces

	B)
	Casting
	D)
	Overloading


	(4 points) 3.Consider the following set of 6 doubles: 

S = {1.7, 2.3, 3.1, 6.2, 5.3, 2.1}

Given a hash function h: S-> N (=the integers):  h(s)=round(s) and a 7 element array A, where would the elements of S be placed in A, assuming they are added to A in the order given above, and linear probing is used ?
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	(1 point) 4.How many collisions occured during the insertion  of 2.1 ?  

	Answer: __________


	(2 points) 5. Which of the following methods returns the object at the top of the stack without removing it?

	A)  peek()                   B)  pop()                      C)  empty()                         D)  push()


	(2 points) 6. Every recursive method in JAVA runs with the  JVM-____  to contain arguments, local variables, and the return address of the instruction that called the method.

	A)  base case         B)  run-time stack          C)  run-time queue            D)  linked list


	(2 points) 7. Which of the following is the preorder traversal of a binary tree?

	A)
	Traverse left-subtree, traverse right-subtree, visit node.

	B)
	Visit node, traverse right-subtree, traverse left-subtree.

	C)
	Traverse left-subtree, visit node, traverse right-subtree.

	D)
	Visit  node, traverse left-subtree, traverse right-subtree.


	(2 points) 8. To register a listener to a source, you use …

	A)
	The listener’s addXXXListener() method
	C)
	The source’s addXXXListener() method

	B)
	The event’s registerEvent() method
	D)
	The listener’s addXXXSource() method


	(2 points) 9. In Java, in order to generate your own custom drawings in your own class MyPanel (that you derived from JPanel), you

	A)
	Register MyPanel to a JFrame

	B)
	Override JPanel’s ‘repaint(Graphics g)’ method with your own repaint(Graphics g) 

	C)
	You create a field of type JPanel in MyPanel and call its repaint(Graphics g) function

	D)
	You ask the TA


	(2 points) 10. Let itLL be an Iterator object, gained from a LinkedList’s iterator() method. What happens when you use the command itLL.next() the first time (assumed the LinkedList is not empty) ?

	A)
	the first element will be returned as an object

	B)
	won't compile, since there's no method next() in Iterator

	C)
	runtime error, since the return element must always be casted to an appropriate return type

	D)
	runtime error, since you have to use the LinkedLists’s getFirst() method


	(2 points) 11. Assume you have a LinkedList filled with 5 million elements. You want to read the element at index 3.500.017 . What’s your choice with respect to the two possibilities of using an Iterator or the LinkedList’s get(int index) method ?

	A)
	I use an Iterator, and iterate to the specified position using a loop because an Iterator is always faster than the get() method

	B)
	I use the get() method, since in this specific case the usage of an Iterator and get() have the same order of magnitude of computation time, but it can be assumed get() is implemented in a more optimal way than the JAVA loop I would have to use

	C)
	I use an Iterator, since in this specific case the usage of an Iterator and get() have the same order of magnitude of computation time, but it can be assumed get() is implemented in a less optimal way than the JAVA loop I have to use

	D)
	I use get() because get() is always faster than an Iterator


	(2 points) 12. Let itLL be a Java object as described in Q10. What will happen if you use the command itLL.getLast(); to attempt to read an element of  the LinkedList ?

	A)
	the last element will be returned as an object

	B)
	won't compile, since there's no method getLast() in Iterator

	C)
	runtime error, since the return element must always be casted to an appropriate return type

	D)
	runtime exception if the iterator itLL is behind the last position, otherwise the last element will be read


 (6 points) 13. Fill in the time used in each of the following operations in the “big-O” notation.
· To print all possible pairs of values of an array 
                
O(___)

· to copy a single value of one array into another array
   
O(___)

· to insert an element somewhere in an array 


O(___)

· to insert an element into a linked list  as the first


O(___)

· to insert an element somewhere into a linked list, given the 


reference to the List’s  first node




O(___)

· to remove an element in a double linked list, reference to the 


element given




 

O(___)
 (5 points) 14. What's the output of the following code fragment?

{

  ...

  Stack st = new Stack();

  st.push(0); 

  for (int i = 5; i > 0; i--){

    st.push(i);

    st.push(doMath(st));

  }

  System.out.println(st.pop() + "");   

  ...

}

public int doMath(Stack st){

  return(((Integer)st.pop()) - ((Integer)st.pop()));

}
The output is: ___________
(10 points (3+3+4)) 15. Given the following recursive method:

public int m(int n) {

  if (n <= 0)

    return 0;

  return (n + m(n-1) + 1);

}

(1) What value is returned by m(3)?

(2) In general, what value is returned by m(n)  (closed form) ?

(3) Write an iterative method to carry out the same function

(10 points) 16. For an initially empty heap, draw the heap (as a tree) after each operation in the following sequence

(1) insert 5

(2) insert 7

(3) insert 3

(4) insert 4

(5) delete

 (6) insert 2

 (7) delete 

(10 points) 17. For an initially empty binary search tree, draw the tree after each operation in the following sequence

(1) insert 5

(2) insert 7

(3) insert 3

(4) insert 4

(5) delete 7

 (6) insert 2

 (7) delete 3

(10 points) 18. Given the following array of eight integers

9  1  6  20  27  3  14  17 

(1) Show the result of the first 2 passes of Bubble Sort


_  _  _  _  _  _  _  _


_  _  _  _  _  _  _  _

(2) Show the result of the first 2 passes of Selection Sort


_  _  _  _  _  _  _  _


_  _  _  _  _  _  _  _

(3) Show the result of the first 2 passes of Insertion Sort


_  _  _  _  _  _  _  _


_  _  _  _  _  _  _  _
(10 points) 19. The partition method of a quickSort program is coded as the following:

    public int partition(int left, int right) {

       int pivot = theArray[right];

       int leftPtr = left;         

       int rightPtr = right - 1;

       while(true){

          while(theArray[leftPtr] < pivot)

             leftPtr++;

          while(theArray[rightPtr] > pivot)

             rightPtr--;

          if(leftPtr >= rightPtr)  

             break;

          else                      

             swap(leftPtr, rightPtr);  // assume swap is already defined

       }

       swap(leftPtr, right);  

       return leftPtr;

    }

Suppose the array is defined as the following, and the method is called as partition(0,9).


int[]  theArray = {2, 7, 1, 8, 6, 0, 4, 9, 3, 5} 

Now list the content of the array after each swap operation.

(5 points) 20. Write a short RECURSIVE method that computes the value of 

f(n,m) = n * (n+1) * (n+2) * ... * (n+m)

(10 points) 21. Given the node in a binary tree partially defined as the following, write a method to return the largest value. All values are positive integers.   
 [Note: the tree is a binary tree, not a binary search tree.]

class Node {

   int key;     

   Node leftChild, rightChild;

   // constructors and other methods are omitted

   int largest() {

Bonus Problem (10 extra points)
Build an AVL Tree from the following values:

6,3,7,4,2,5

(Show all steps, incl. results of rotation (if needed) )
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1

