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Problem 1. (Importance of randomness) Prove that if a language L has an interactive proof
with a deterministic verifier, then L ∈ NP.

Problem 2. (Sequential repetition) Suppose that L has an interactive proof (P, V ) with perfect
completeness and soundness error 1/2. Let (Pt, Vt) be the t-wise sequential repetition of (P, V ): the
new prover Pt and the new verifier Vt respectively simulate the old prover P and old verifier V for
t times one after the other, each time with fresh randomness; Vt accepts if and only if V accepts
in all t repetitions. Prove that (Pt, Vt) is an interactive proof for L with perfect completeness and
soundness error 2−t.

Problem 3. (Invertible matrices) Let F be a finite field. Show that the language

INVF := {M ∈ Fn×n : ∃A ∈ Fn×n s.t. MA = I}

has an interactive proof with perfect completeness, soundness error 1/2, and O(n) total communi-
cation, where the verifier runs in time O(n2). (Assume that sampling field elements and performing
basic field operations have unit cost.)


