
Greedy, DFS/BFS, MST

November 13, 2014

Homework 5

Due Date: Thursday, November 20, 2013, 12:15pm Pacific.

• Whenever we ask you to design an algorithm, we always want to see three things: a description of the
algorithm, a run-time analysis, and an explanation/proof that the algorithm does what you claim it
does. You should always try to present the bounds in Θ notation. Describe your algorithm in precise
English and avoid pseudocode unless absolutely necessary. Never submit C or Java code.

• Unless specified otherwise, exponential time algorithms are not going to earn points. Among polynomial
time algorithms, faster ones will get more points. It is part of the homework to decide what is ”fast
enough”.

• No need to re-prove anything that was proven in the textbook or the lecture - you can refer to the
lecture slides or textbook chapter instead.

• The points for extra credit questions will be calculated separately. Students with many extra credit
points will get their grade bumped up if they are on the boundary.

Problem 5-1. 25pts
Suppose that we have a set of activities to schedule among a a large number of lecture halls, where any
activity can take place in any lecture hall. Each activity is defined by “start time” and “end time” and
cannot be rescheduled. One one activity can be scheduled in a lecture hall at a time. We wish to schedule
all of the activities using as few lecture halls as possible. Give an efficient algorithm to determine which
activity should use which lecture hall. Do not forget to prove that your algorithm indeed produces optimum
solution and analyze its running time.

Problem 5-2. 25pts
Consider the result of a running the Depth First Search algorithm (presented in class) on a directed graph.
Explain how it is possible that some vertex u ends up in a tree containing only u, even though u has both
incoming and outgoing edges in G. [Construct an example and explain why, in your example, u could end
up as a single-node tree.]

Problem 5-3. 25pts
Assume that you need to divide n people into two teams (say team 0 and team 1). The participants have
requests of the form ”I want to be in the same team as X” or ”I do not want to be in the same team as
Y”. We would like to divide the participants into teams while trying to satisfy their requests. Total number
of requests is k. The resulting teams do not have to be equal-size. In an extreme case we might put all
the participants into the same team. Design an efficient algorithm to divide the participants into two teams
while satisfying all the requests, assuming this is possible. [Hint: try to convert this question into a question
about an appropriately constructed graph.]
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Problem 5-4. 25pts
Given a graph G and a minimum spanning tree T , suppose that we decrease the weight of one of the edges
in T . Show that T is still a minimum spanning tree of G. Now suppose we increase the weight of one of the
edges not in T . Again, show that T is still a minimum spanning tree of G.
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