
CS 473UG: Combinatorial Algorithms, Spring 2006Homework 8Due Tuesday, April 18, 2006, at the beginning of 
lass1. Do problem 10 on pages 508-509 of the textbook.2. Two problems A and B are polynomially equivalent if A �p B and B �p A. Show that Knapsa
k(des
ribed below) and Subset Sum (see page 491 of the textbook) are polynomially equivalent.Knapsa
kInstan
e: A �nite set U , a value v(u) 2 ZZ+ for ea
h u 2 U , and a value goal K 2 ZZ+.Question: Is there a subset U 0 � U su
h thatXuinU 0 v(u) = K
3. Prove that the following problems are all polynomial-time equivalent, that is, if any of these problems
an be solved in polynomial time, then all of them 
an.� k-Coloring: Given a graph G and an integer k, does there exist a valid 
oloring of the verti
esof G using at most k 
olors?� FindkColoring: Given a graph G and an integer k, �nd a valid 
oloring of the verti
es of Gusing at most k 
olors.� MinColoring: Given a graph G, �nd the minimum number of 
olors with whi
h G 
an be
olored.� FindMinColoring: Given a graph G, �nd a valid 
oloring using as few 
olors as possible.
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