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CS180 Spring 2010 - Midterm
Wednesday, April 28, 2010

You will have 110 minutes to take this exam. This exam is closed-book and closed-notes. There are 5
questions for a total of 100 points. Please write your name and student ID on every page of your
solutions. Please use separate pages for each question.
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[20 points] Suppose we are given n men and n women along with their preference lists. Recall that a
valid partnership is a pair (m, w) consisting of a man and a woman such that there is some stable
matching Which contains (m, w). DesMynomial time algorithm in high level pseudocode to
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2. [20 points] We are given a set of n jobs, each with a processing time p; and a weight w;, where the
weight represents the job’s priority. Let C; denote the completion time of job i. For example, if job j
is the first job to be completed, then its completion time is C; = p;. If job j completes right after job
i, then j’s completion time is C; = C; + p;. Design an efficient algorithm in high-level pseudocode to
determine an ordering of the JObS so as to minimize the weighted sum of completion times E ~ w0
Prove that your algorlthm is correct and stz!ite its runmng time. ; ,j
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3. [20 poinfs] In the Maximum Tri-Partition problem, we are given an undirected graph G
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=(V,E)
along with an integer k. We are asked to determine whether there exist disjoint sets V1, V3, and V3

whose union is V such that there are at least k edges of E whose endpoints are not in the same set V;.

Prove that this problem is NP-Complete.
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[20 points] You are given a minimum spanning tree T of an undirected graph G = (V, E') with
weights on the edges. Now, you have been told that the weight of a particular edge e in G has all of a
sudden been increased, giving us a new graph G’. Describe, in high-level pseudocode, an algorithm to
compute a minimum spanning tree 77 in G’ that runs in time O(|V| + |E|). You may assume that all
edge weights in G and G’ are distinct.
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5. (a) [10 points] For any problem B € NP, give an algorithm which solves B in time O(2P™™), where
+ n is the size of the input and p(n) is some polynomial which may depend on B.

(b) [10 points] Consider the following decision version of the Minimum Spanning Tree problem,

+\0 which we will call D-MST: Given an undirected graph G with weights on the edges and an
integer k, is there a Minimum Spanning Tree of total weight at most k. A friend of yours comes
to you and claims they have a proof that D-MST reduces to the Traveling Salesman Problem
(i.e. TSP) in polynomial time. That is, they claim D-MST <, TSP. Your friend plans on writing
up his solution very carefully and sending it to the most prestigious conference in computer
science. Assuming your friend has not made any mistakes, do you feel that this result is
important enough to get published? Explain your answer in detail.
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