CSE 5311.004 Fall 2004

Exercise Set Week 3 
(Includes some problems from Weeks 1 and 2)
1. Prove that the solution of the recurrence relation

T(n) =  2T(n/2(.+ 2n log2n, T(2) = 4 is T(n) = O(n log2 n)
2. The input is a set S containing n real numbers, and a real number x.

a. Design an algorithm to determine whether there are two elements of S whose sum is exactly x. The algorithm should run in O(n log n) time.

b. Suppose now that the set S is given in a sorted order. Design an algorithm to solve the above problem in time O(n).
3. Design an algorithm to check whether an undirected graph G = (V, E) has an Euler cycle. What is the complexity of your algorithm?

4. Consider a directed graph G = (V, E) that has no cycles. Design an efficient algorithm that outputs the vertices in a sequence {v1, v2… vn} such that for all i < j, there is no edge from vj to vi.

5. Suppose you are given a graph that is “almost disconnected”, i.e., the removal of a single edge will disconnect the graph. Design an algorithm to efficiently find this edge.
6. What are the kinds of graphs for which depth-first search orderings and breadth-first search orderings are the same?

7. Design an algorithm that finds the shortest paths (path length measured in number of edges) between all pairs of vertices. Assume both the adjacency matrix as well as the adjacency list representation.
8. Design an efficient implementation of the “cycle detection” phase of Kruskal’s minimum spanning tree algorithm.
