1.

The time complexity of a certain algorithm satisfies the recurrance

T(1)   =   8,     T(n)   =   T(n-1) + 4n(n+1)3n-1

a. Prove that T(n)   =   (2n2 + 1)3n   -   1.      (Note: this is the "pattern" you do not need to determine the pattern, you need to prove that it is correct.) 

b. Determine whether or not T(n) is O(n3 3n) and verify that your answer is correct.

2. 

a. Explain the general divide-and-conquer method of algorithm design.  

b. Illustrate this method by explaining how it can be applied to the design of either a sorting or matrix multiplication algorithm.

3.

a. What does it mean to say that a problem is NP-Complete?

b. Name two problems that are NP-Complete.

4.

a. State the dynamic programming formulation for finding the shortest path from s to t in a multistage graph where s and t are nodes in the first and last stages respectively

b. State the dynamic programming formulation for the all pairs shortest path problem. (You may assume there are no negative cycles.)

5.

Prove that the undirected Hamiltonian circuit decision problem (HC) reduces in deterministic polynomial time to the undirected Hamiltonian path decision problem (HP).

HC and HP are defined below:

· HC: Given a graph G=(V, E) does there exist a cycle of length | V |? 

· HP: Given a graph G=(V, E) does there exist a simple path of length (number of edges) |V|-1

(Warning: You may not assume that HP returns the end points of the path. Why not?) 

