1.

a) Explain the “divide and conquer” algorithm design strategy

b) Explain how Strassen appliedit to the matrix problem.  (You don’t have to remember the specific equations involved, but just their important properties.)

c) What is the asymptotic time complexity of the classical matrix multiplication algorithm?

d) Of Strassen’s algorithm?

2.

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

b) What conditions must the edge costs satisfy in order to use the dynamic programming method to solve the all pairs shortest path problems?

3.

a) What is a directed graph?

b) What is an undirected graph?

c) What does it mean to say that an undirected graph is connected?

d) Describe an efficient algorithm which, when given as input a list of the components of an undirected graph G, determines whether or not G is connected.

e) What is the asymptotic time complexity of your algorithm?

4.

a) What is a cycle in a directed graph?

b) What does it mean to say that a problem is “NP”?

c) The “acyclic” problem is to determine whether a directed graph is cycle-free. Explain why the acyclic problem for graphs is (or is not) NP.

d) Explain why the acyclic problem for graphs is (or is not) NP hard.

