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The Claim

• Claim 1: SAT is NP-complete

• Claim 2: 3SAT is NP-complete• Claim 2: 3SAT is NP-complete



Proof Structure

SAT NP-complete

SAT NP-hard

SAT ϵ NP

SAT ≤p 3SAT

3SAT NP-complete

SAT NP-hard

3SAT NP-hard

3SAT ϵ NP

SAT ≤p 3SAT

Lemma 2.11 Lemma 2.14



Lemma 2.14: SAT ≤p 3SAT

• Convert each CNF clause of size k to 
equivalent clauses of sizes k-1 and 3
→ repeat until all clauses are size 3

(fresh variable)



Lemma 2.11: SAT is NP-hard



Lemma 2.11: SAT is NP-hard



Lemma 2.11: SAT is NP-hard

Or equivalently:



Lemma 2.11: SAT is NP-hard

(bit strings of length c)



Lemma 2.11: SAT is NP-hard

(bit strings of length c)



Lemma 2.11: SAT is NP-hard

• What is a snapshot?

> 0 1 0 0 1 ...input  tape

> 1 1 1 0 0 ...work/output tape

state register q7

snapshot = (0, 1, q7)

(constant # of bits)



Lemma 2.11: SAT is NP-hard

• What is a snapshot?

> 0 1 0 0 1 ...input  tape

> 1 1 1 0 0 ...work/output tape

state register q7

snapshot = (0, 1, q7)

• How to determine the correct snapshot at time i? 

(constant # of bits)



Lemma 2.11: SAT is NP-hard



Lemma 2.11: SAT is NP-hard



Lemma 2.11: SAT is NP-hard

etc...



QEDQED


