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QMA
Quantum version of NP

Correctness: if x ∈ 𝐿 then there exits |𝑤⟩ s.t. Pr(V=1)>2/3

Soundness: if x ∉ 𝐿 then for any 𝑤 , Pr(V=1)<1/3
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Set up

Quantum prover Classical verifier

Result１
Classically-verifiable Non-interactive proof (CV-NIP) for QMA
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proof

verifier rounds soundness

Our result Classical (Qsetup) １ IT

Fitzsimons-Kashefi PRA 2017 quantum poly IT

Morimae-Fitzsimons PRL2018 quantum 1 IT

Mahadev [FOCS2018] classical Poly(4 or 2) LWE
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Result 2

Classically-verifiable Non-interactive statistical zero-knowledge proof (NIZK) for QMA
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CRS

Quantum prover Classical verifier

Result 3

Non-interactive statistical zero-knowledge proof (NIZK) for QMA with CRS+V→P
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proof



NIZK comparison



Application: WE for QMA
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Quantum prover
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Classically-verifiable Non-interactive proof (CV-NIP) for QMA
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proof

Bartusek-Malavolta[iacr eprint 2021/421]: using Mahadev and therefore LWE is necessary.
We do not need LWE.
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