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• Write proofs using reduction.

Interesting Article:

"An Improved Exact Algorithm for Minimum Dominating Set in Chordal Graphs" [1]

March 28th, 2023



Question 10.01

NP-Completeness - Polynomial Time Reductions

Given an input ⟨G, k⟩ for Clique, where G = (V,E) is an undirected graph and k is a
positive integer. Use reduction to prove the following:

Clique ≤p Independent Set (IS)
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Question 10.02

NP-Completeness - Polynomial Time Reductions

Given an input ⟨G, k⟩ for IS, where G = (V,E) is an undirected graph and k is a positive
integer. Use reduction to prove the following:

Independent Set (IS) ≤p Vertex Cover (VC)
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Question 10.03

NP-Completeness - Polynomial Time Reductions

Let ⟨G, k⟩, G = (V,E) and k ∈ N, be an instance for VC. Use reduction to prove the
following:

Vertex Cover (VC) ≤p Dominating Set (DS)

for graphs without singletons.
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Question 10.04

NP-Completeness - Polynomial Time Reductions

Given an input ⟨G, k⟩ for VC, where G = (V,E) is an undirected graph and k is a positive
integer. Use reduction to prove the following:

Vertex Cover (VC) ≤p Independent Set (IS)
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Question 10.05

NP-Completeness - Polynomial Time Reductions

Given an input ⟨G, k⟩ for IS, where G = (V,E) is an undirected graph and k is a positive
integer. Use reduction to prove the following:

Independent Set (IS) ≤p Clique
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Question 10.06

Membership in NP - Verifiers

We remember that Nondeterministic Polynomial Time (NP) is the set of languages for
which there exists a polynomial time verifier. Thus, we can prove something is in NP by
writing a verifier!

Verifiers

Verifiers take a problem and a potential solution C and check if C is actually a solution
or not.

Consider the problem GraphColouring...
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Question 10.07

Membership in NP - Verifiers

Prove CLIQUE is in NP.

CLIQUE = {⟨G, k⟩ |G is a graph, k ∈ Z, k ≥ 0.}

where there is a clique of at least size k in G.
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Question 10.08

Membership in NP - Verifiers

Prove INDSET is in NP.

INDSET = {⟨G, k⟩ |G is a graph, k ∈ Z, k ≥ 0.}

where there is an independent set of at least k in G.
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