CSE 373 AUTUMN 2005

PRACTICE MIDTERM 2
	NAME:


	Problem
	Max Points
	Score

	1
	14
	

	2
	10
	

	3
	14
	

	4
	14
	

	5
	14
	

	6
	10
	

	7
	12
	

	8
	12
	

	TOTAL
	100
	


	READ AND SIGN THIS:

I certify that the answers on this exam are all my own work, and that I have not discussed the exam questions or answers with anyone in the class who has already taken the exam.  I also will not (directly or indirectly) discuss the exam questions or answers with anyone in the class who has not yet taken the exam.
________________________________________________________________


1.    (14 points)    Hashcode
You may assume that any object other than Blarg that has an equals also has a correct hashCode.
Write hashCode.  You must satisfy the contract of .equals and should minimize collisions.

public class Blarg {

String foo;

String bar;
int baz[5]; 
int qux;
public boolean equals(Object o) {
    if (!(o instanceof Blarg)) return false;

    Blarg other = (Blarg) o;

    for(int i = 0; i < 5; i++)

        if (baz[i] != other.baz[i]) 


return false;    

    if (foo.equals(other.foo) && bar.equals(other.bar)) 

return true;

    if (foo.equals(other.bar) && bar.equals(other.foo)) 

return true;

    return false;

}
public int hashCode() {
2.    (10 points)    Chaining
Suppose we have a small hashtable of size 5 use a compression function of 

(obj.hashCode()*4+1) % 5

Show the hashtable after inserting hashcodes of 4, 2, 3, 7, 8, and 12.  Label the filled buckets by their hashcodes, the empty ones blank.  Use chaining to resolve collisions, putting things in boxes beneath the appropriate buckets if necessary.
3.    (14 points)    AVL trees
Draw the new tree following an insert of the key 15.

[image: image1]
Draw the new tree following an insert of the key 29.


[image: image2]
4.    (14 points)    AVL trees

Draw the new tree following a delete of the key 25 using the successor (RLLL…).

[image: image3]
Draw the new tree following a delete of the key 9.

[image: image4]
5.    (14 points)    Splay trees

Draw the new tree following a find of 17.

[image: image5]
Draw the new tree following a find of 36.


[image: image6]

6.    (10 points)    Quicksort
Suppose we have an array with elements

32  31  71  83  81  11  21  22  92  91  63  53  61
61 is chosen as the pivot.

Show the result after partitioning, labeling the subarray passed to the left quicksort and the subarray passed to the right quicksort.

7.    (12 points)     Sorting
Give two good alternatives for choices of pivots for quicksort and their advantages and disadvantages.
8.    (12 points)      Trees
For each statement, choose the best from: 

basic binary search tree (BST), AVL tree (AVL), splay tree (SPL), red-black tree (RB)

a) Does not need to store any more data than a BST
b) What Java uses in TreeMap
c) May require up to O(log n) rotations to rebalance following deletion.
d) The tree is modified after a find.
e) The hardest of the four trees to implement.
f) Performs poorly on data given in a sorted order.
19





35











27











6











2











9











4











25





8











17











19





35











27











6











2











9











4











25





8











17





19



























































35











27











6











2











9











4











25





8











17

















19





35











27











6











2











9











4











25





8











17





19





35











27











6











2











9











4











25





8











17


















































19





35











27











6











2











9











4











25





8











17





















































