COT 5405 Exam #3

November 25, 2003

Name : _________________________
1) (9 pts) Using the Master Theorem, solve the following recurrences:


a) T(n) = 3T(n/3) + ((n)


b) T(n) = 5T(n/4) + ( (nlg3n)


c) T(n) = 8T(n/3) + ( (n2)

2) (15 pts) A probabilistic algorithm A is successful 50% of the time on any input. It takes 2 seconds to execute algorithm A once. In order to solve a particular problem using algorithm A, continue running the algorithm on the given input until it succeeds. (Thus, if you run the algorithm exactly k times, it failed the first k-1 times and then succeeded on the kth trial.) What is the expected amount of time necessary to solve a problem using algorithm A in this manner?

3) (30 pts) Outline a recursive algorithm to list all combinations of size k of a given set of size n. You may assume that n and k are both integers with k ( n. Please try to include as much detail as possible.

4) (15 pts) The San Antonio Spurs and New Jersey Nets are in the NBA finals. The NBA finals are a best of 7 series. The first team to win four games wins the series. There are no ties allowed in any of the games. Given that the probability that the Spurs with a single game against the Nets is 3/4, what is the probability that they win the series? No need to do any calculation, just leave your answer in powers, combinations, etc. Full credit will be given only if you use the algorithm given in the text to solve the World Series Problem.

5) (15 pts) Using the backtracking technique shown in the text, find one solution for the Four Queens Problem on a 4x4 chess board. In order to receive full credit for this question, you must list each configuration you try and when you backtrack. Start with trying the first queen on row 1, column 1. Then attempt to place a queen in column 2 in one of the remaining valid rows, etc. Each time there is a success, move onto the next column. To enumerate a configuration that you are trying, list a permutation of the numbers 1, 2, 3, 4. (For example the configuration (3,4,1,2) stands for having a queen in row 3 column 1, another in row 4 column 2, a third in row 1 column 3 and the last in row 2 column 4.) To signify that a slot is empty in a configuration, list an X in that slot. Thus, the first configuration attempted is (1, X, X, X) followed by (1, 2, X, X) which is a dead end. 

6) (15 pts)  Run the Miller-Rabin Algorithm using 2 as the base to test whether or not 25 is prime and whether or not 41 is prime. List each calculation the algorithm makes.

7) (1 pt) What initials stand for both dynamic programming and double play? _________

Clearly label any work on this page that you would like graded.

