
CSE 780 Homework 6

Due: Wednesday, November 26

November 19, 2008

1. [Coin Changing] Let An = {a1, a2, . . . , an} be a set of distinct coin types
(e.g., a1 = 50 cents, a2 = 25 cents, a3 = 10 cents, etc). Note that ai may
be any positive integer and a1 > a2 > · · · > an. Each type is available
in unlimited quantity. Given An and an integer C > 0, the coin changing
problem is to make up the exact amount C using a minimum total number
of coins.

(a) Show that if an 6= 1 then there exists an An and C for which there
is no solution to the changing problem.

(b) Show that if an = 1 then there is always a solution.

(c) When an = 1, a greedy method to the problem will make change
by using coin types in the order a1, a2, . . . , an. When coin type ai is
being considered, as many coins of this type as possible will be used.
Show that this algorithm doesn’t necessarily generate an optimal
solution.

(d) Show that if An = {kn−1, kn−2, . . . , k0} for some k > 1, then the
above greedy method always yields an optimal solution.

2. Let G = (V,E) be an undirected graph. A subset U ⊆ V is called a node
cover if each edge in E is incident upon at least one node in U . Finding
a minimum node cover for a general graph is NP-hard, but if the graph
is a tree, then a minimum node cover can be obtained by the greedy
method. Design a greedy algorithm that always generates an optimal
solution. (Explain your algorithm in plain English.)
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