1.

a) Explain how trees are used to represent the coalescable equivalence relation (Union-Find) data structure for disjoint set representations.

b) What is the “weighting rule” for this representation?

c) What is the “collapsing (or path-compression) rule” for this representation?

d) How do these rules improve the performance of the naïve Union-Find algorithms (i.e., which do not use either weighting or collapsing rules)?

2.

a) Describe the “greedy” method of algorithm design.

b) Describe the “minimum cost spanning tree” problem for weighted graphs.

c) Give a greedy method for solving this problem.

d) What condition must the edge costs satisfy in order to apply the greedy method to the single source shortest path problem?

3.

a) Give an asymptotic lower bound for the time complexity of any comparison tree base sorting algorithm.

b) Briefly sketch the argument for this lower bound.

c) Is this lower bound actually achievable?

4. 

a) Define NP completeness

b) State Cook’s Theorem

c) List 3 NP complete problems

5.

a) Let L1 and L2 be two decision problems.  What does it mean to say that L1 reduces to L2 in deterministic polynomial time?

b) How would you use the concept of reduction to add to the set of known NP-complete problems?

