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m Proofs — Revising notion of “proof”
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Allowing interaction (interrogation)
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* Informal Def\i\nition: .
IP = class of problems whose solution can be proved interactively

e




Graph Non-Isomorphism
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* It is not known whether GNI € NP or ;ot... but we show GNI € IP
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PlenEL)s Tele) . TLElE)
Can we decrease the “error” ?
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s randomness of the verifier really helpful?

Definition 8.3 (Deterministic proof systems) We say that a language L has a k-round
deterministic interactive proof system if there’s a detemmmmstic TM V' that on input
X,ai,...,a; runs in time polynomial in |x|, and can have a k-round interaction with any

function P such that
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The formal definition of class IP

Definition 8.6 (Probabilistic verifiers and the class IP) For an integer k > 1 (that
may depend on the input length), we say that a language L is in IP[k] if there is a

probabilistic polynomial-time Turing machine V' that can have a k-round interaction
with a function P: {0, 1}* — {0, 1}* such that

(Completeness) x € L = 3dPPrlouty(V.P)(x)=1] =1
(Soundness) x & L =VPPriouty(V,P)(x)=1] <1/3

where all probabilities are over the choice of r.
We define IP = U >11P[n¢].



