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Exercise 8.1. Prove that the following problems are in NP:

(a) {⟨𝐺, 𝑠, 𝑡, 𝑘⟩ ∣ graph 𝐺 contains a simple path from 𝑠 to 𝑡 visiting at least 𝑘 vertices};

(b) SUBSET-SUM =
{

⟨𝑎1,… , 𝑎𝑚, 𝑡⟩ ∈ ℕ𝑚+1 in binary ∣ ∃𝐼 ⊆ {1,… , 𝑚} ∶
∑

𝑖∈𝐼 𝑎𝑖 = 𝑡
}

;

(c) 3COLOUR = {𝐺 ∣ graph 𝐺 has a proper colouring using at most three colours}.

Exercise 8.2. Suppose 𝐿1, 𝐿2 ∈ NP. Is it true that 𝐿1 ∪ 𝐿2 ∈ NP? Is it true that 𝐿1 ∩ 𝐿2 ∈ NP?

Exercise 8.3. * Suppose that P = NP. Prove that a polynomial-time algorithm can find a clique of size
at least 𝑘 in a given graph 𝐺, if one exists, and report that none exists otherwise.

Exercise 8.4. Recall that 𝐿∗ = {𝑤1 ⋯𝑤𝑟 ∣ 𝑟 ≥ 0, 𝑤𝑖 ∈ 𝐿}. Suppose 𝐿 ∈ NP. Is it true that 𝐿∗ ∈ NP?


