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1. Justify the following strategy for establishing the NP-ompleteness of alanguage L in terms of redutions.1. For membership, L is redued to another NP-omplete language L1.2. For hardness, an NP-omplete language L2 is redued to L.What an be said about the omplexity of L if any of the objetives fails?2. The lassi�ation of CAUTIOUS involved two redutions:

〈P, a〉 6∈ CAUTIOUS ⇐⇒ R1(P, a) = P ∪ {f ← a, ∼f. } ∈ STABLE

P ∈ STABLE ⇐⇒ R2(P ) = 〈P ∪ {f ← f. }, f〉 6∈ CAUTIOUSIn both ases, the atom f introdued by the redution is new, i.e., f 6∈
Hb(P ). Prove the orretness of the redutions R1 and R2.3. Analyze the omputational time omplexity of deision problems STABLE,
BRAVE, and CAUTIOUS in the ase of positive programs.4. Given a normal program P , the trans�nite iteration sequene of Γ2

P isde�ned for all ordinals α as follows:(i) Γ2

P ↑ 0 = ∅.(ii) Γ2

P ↑ α + 1 = Γ2

P (Γ2

P ↑ α) for a suessor ordinal α + 1.(iii) Γ2

P ↑ α =
⋃

β<α Γ2

P ↑ β for a limit ordinal α.Prove in detail that Γ2

P ↑ α ⊆M ⊆ ΓP (Γ2

P ↑ α) for any α and any stablemodel M ∈ SM(P ).5. Determine SM(P ) and WFM(P ) for normal programs P onsisting of(a) a← ∼b. b← ∼c. c← ∼a.(b) a← ∼b. b← ∼c. b← ∼d. c← ∼a. e← a. e← ∼c. f ← ∼e.() a← ∼b. b← ∼a. c← a, b. d← a. d← b. e← d, ∼c.


