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CS 502 Final Exam

Briefly answer each question after carefully reading it. Do not write any more than is asked. Use only a basic text answer with basic math notation. Be clear as to your notation so that I can understand it. I must receive this test as a text email by 12:00 3/23/2001. Email it to dichter@bridgeport.edu. Be sure to write that this test has been solved by you without any other person’s help. Each question is 25 points.

YOUR EMAIL MUST INCLUDE YOUR NAME FIRST, LAST and STUDENT #

1.
Consider a B-Tree of order m = 5.


a.
Find the maximum and minimum number of entries given that the tree has height = h. [Note: Do not confuse entries with nodes - a node may contain multiple entries]


b.
Assume any B-Tree of order m = 5, height = 3.  How many entries could be added, at most, before a new node must be created.

2.
X is a large array of n elements, indexed a to b. The kth index (with a < k < b) has a unique property.  All elements in the array have strictly decreasing keys from X[a]..X[k]; all elements have strictly increasing keys from X[k]..X[b].  X[k], then is a minimum element of X.  The obvious algorithm for finding this element is to examine each element in turn while there is a decrease, and return the index just before an increase occurs.  This has complexity O(n).


a.
Design a more efficient algorithm - using words to describe it.


b.
What is its worst case complexity?  Back up your answer with a clear argument, without a formal mathematical proof.
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3. The probability of a skew binary search tree being created from a set of n random unique elements can be defined by the recurrence equation:

P(n)  =  1



n  = 1, 2

P(n) =   ( 2 / n )  *  P(n – 1)

n  >  2

A skew insertion is when we insert into a BST the smallest or the largest node from the remaining values, and the node will have no left child on right child side. The recurrence states that only 2 out of n elements produce a skew insertion, otherwise we would have some children to the left, and some to the right of a node. Solve the recurrence to get the closed form solution. 

4. Count the number of comparisons for the BST build, B( <35, 62, 28, 50, 11, 45> ) against Quicksort on the same data sequence (assume Quicksort uses the first element as the pivot in the partition). Compare the results. What does this show about building BSTs or Quicksorting the same sequences? Be very clear and specific.
