Summer 2011 CMSC 351: Homework 7 Clyde Kruskal

Due at the start of class Wednesday, June 29, 2011.

Problem 1. For each pair of expressions (A, B) below, indicate whether A is O, o, 2, w,
or © of B. Note that zero, one or more of these relations may hold for a given pair;
list all correct ones.

A B

a) nlOO on

) (logm)®?  Vn

) \/ﬁ ncos(frn/S)

) 10" 100™

) nlogn (log n)n

f) log(n!) nlogn

Problem 2. Let G = (V, E) be a directed graph.

(a) Assuming that G is represented by an adjacency matrix A[l..n,1..n|, give a
O(n?)-time algorithm to compute the adjacency list representation of G. (Rep-
resent the addition of an element v to a list I using pseudocode by | «— [ U {v}.)

(b) Assuming that G is represented by an adjacency list Adj[1..n], give a ©(n?)-time
algorithm to compute the adjacency matrix of G.

Problem 3. A connected component of an undirected graph is a maximal subgraph that
is connected. Omne can find the connected components by starting at any vertex,
executing BFS, and labeling all of the vertices found as component 1, then starting
at some unvisited vertex executing BFS, and labeling all of the vertices found as
component 2, etc. Similarly one could use DFS.

(a) Give an algorithm in pseudo code using BFS to label the vertices in each con-
nected component (that runs in O(m = n) time).

(a) Give an algorithm in pseudo code using DFS to label the vertices in each con-
nected component (that runs in O(m = n) time).



