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Verifier running time:
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Prior Works

Falsifiable assumption
Non-interactive batch arguments for NP from new non-standard assumption on groups with bilinear
[Kalai-Paneth-Yang’19] maps.



Do there exists non-interactive batch arguments for
NP based on standard assumptions?



Qur Result

Assuming QR + (LWE /sub-exp DDH) there exists a non-interactive batch argument for NP where

] = O(Cl + VEkIC])

SAT = {(C,x) | 3w s.t. C(x,w) = 1}

QR — Quadratic residuosity, LWE — Learning with Error, DDH — Decisional Diffie-Hellman vi € [K], (C,x;) € SAT
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Prover(x) Verifier(x) Prover(x) Verifier(x)

B =hxa)

f is a random string

FS methodology is secure for certain protocols under a variety of assumptions (via correlation intractable hash functions)

Proven secure if starting with statistically secure interactive protocols (interactive proofs).

No known interactive proofs for batch NP.
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Normal mode Trapdoor mode

CRS generation

at index i

C’xl’...’xi’...’xk C}xl’...,xi’...,xk

C'xl‘...,xi'...,xk

computational security statistical security at i

Even unbounded ‘£ cannot make ) accept if (C,x;) & SAT
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— Switch to trapdoor mode at i

B 2y oo 5 T S, 2o Rely on FS transformation
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[Jain-Jin’21]
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secure

TCP - Constant depth polynomial-size
threshold circuits
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SAT = {(C,x) | Iw s.t. C(x,w) = 1}

Com(w)
>
I ial
polynomial g(x) > BAD = {8 € FF| fis a root of g(x) — gy, (x)}
«— [
) B

n o w[j]

ope z ’ . Show that appropriate field IF, BAD can be

computed in TCP.
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We construct SSB with linear
homomorphic opening (with
additional properties) based on

QR

BAD computable in .
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Concluding Remarks

Assuming QR + (LWE /sub-exp DDH) there exists a non-interactive batch argument for NP where

] = 0(C| +VEkIC])

Follow up work [C-Jain-Jin'21b] (ia.cr/2021/808)

- Batch arguments for NP with improved parameters
- Application of batch arguments to construct delegation scheme for P



Thank you. Questions?

ia.cr/2021/807



