1. 

Mark the following as True or False.  Give a short justification for each answer.  No point is given for a wrong justification.

a) A minimum spanning tree of a graph (with all weights distinct) may not have the edge with the second minimum weight

b) There is an algorithm that can determine in O ( |V| + |E| ) time and space if a graph has a cycle.

c) The shortest path between two vertices a and  b of a weighted graph is always unique.

d) A directed acyclic graph must have a source vertex and a sink vertex.

e) If f(n) = O(g(n)) then f(n) < g(n) for all n > 0

2. 

Without using the Master theorem deduce the order of T(n) where:


T(n) = 3 T(n/2)  + n log n    and T(1) = 1

3.

a) A valid k-coloring of a graph is an assignment of colors to the vertices with k colors such that no edge has the same color on its two endpoints.  Suppose we know that G has a valid 2-coloring.  What can we infer about G?

b) Suppose that all edge weights in a graph are integers in the range from 1 to |V|.  How fast can you make Kruscal’s algorithm run?  What if the edge weights are integers in the range from 1 to W for some constant W?

c) Let G= (V,E) be a weighted directed graph with weight function w: E ( {0, 1, …, W –1} for some nonnegative integer W.  Modify Dijkstra’s algorithm to compute the shortest path from a given source vertex s in O(WV + E) time.

4.

Let T be a binary tree with root node r where each node contains a number.  Write a recursive algorithm that computes the maximum of these numbers.  Write an iterative version of the algorithm (write pseudo code.)

