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Exercise 1. We have already proved that

INDSET = {< G, k >: the undirected graph G has an independent set of vertices of size k}

is NP-complete. Use this result to prove that the following two sets are also
NP-complete.

(a) V ERTEX − COV ER = {< G, k >: G is a undirected graph, S ⊆ V (G),
|S| = k and ∀e ∈ E(G) ∃v ∈ S such that e incident on v}.

(b) CLIQUE = {< G, k >: G is a undirected graph which has a clique of size
k}.

Exercise 2. (Integer Linear Programming (IP)) Prove that the following prob-
lem isNP-complete. An instance of the problem is a system of linear inequalities
with integer constants and the problem is to determine whether the system has
an integer solution.

n∑

i=1

aiyi ≥ bi, ai and bi are integer constants.

We can restrict the solution space to {0, 1} by adding the inequalities x ≥ 0 and
−x ≥ −1.
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