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The formal definition of class 𝐈𝐏
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Some Points

• The definition is not symmetric (just like NP)
If 𝑥 ∉ 𝐿 then there is no honest prover strategy defined

• Honest Prover (defined for 𝑥 ∈ 𝐿) can be assumed to be deterministic
(sends what maximizes verifier’s accept probability)

• If zero-error (deterministic verifier)  𝐿 ∈ 𝑁𝑃

• 1/3 is called 
soundness error:



Why not allowing error on both sides?

• Recall: It is not known whether 𝐑𝐏 = 𝐁𝐏𝐏

• However: the following two give the same class 𝐈𝐏
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Shamir’s Theorem: IP = PSPACE

• 𝐈𝐏 ⊆ 𝐏𝐒𝐏𝐀𝐂𝐄



IP = PSPACE

• 𝐏𝐒𝐏𝐀𝐂𝐄 ⊆ 𝐈𝐏

• Note: even showing TAUTOLOGY ⊆ 𝐈𝐏 is highly nontrivial!

• Idea: write a CNF formula 𝜙 as a polynomial 𝑝𝜙(⋅) such that

𝑝𝜙(𝑏) is 1 iff 𝜙 𝑏 = 1 then Prover proves the value of 



Another magic of interaction: 
Zero-Knowledge Proofs
• You know a secret 𝑤 that could be “verified” and you want to sell it

(𝑤 is a witness for some NP statement 𝑥)




