
Foundations of Probabilistic Proofs
A course by Alessandro Chiesa

These slides are licensed under the CC BY-SA 4.0 license. 1

Lecture 10


Polynomial-Length PCP
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Polynomial-Size PCPs for NP
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Polynomial-Size PCP for Quadratic Equations
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Proof Overview
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Part 1: From m Equations to 1 Equation                 [1/2]
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Part 1: From m Equations to 1 Equation                 [2/2]
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Part 2: Low-Degree PCP for 1 Equation                [1/2]
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Part 2: Low-Degree PCP for 1 Equation                [2/2]
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Low-Degree PCP for Quadratic Equations             [1/2]
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Low-Degree PCP for Quadratic Equations             [2/2]



11

Recall: Low-Degree Testing
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PCP for Quadratic Equations                                  [1/2]
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PCP for Quadratic Equations                                  [2/2]
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Digest: Low-Degree Polynomials in PCP
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A View of Part 1 Through Coding Theory                [1/2]
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A View of Part 1 Through Coding Theory                [2/2]



17

Bibliography
Polynomial-length PCPs

• [BFL 1991]: Non-deterministic exponential time has two-prover interactive protocols, by László 
Babai, Lance Fortnow, Carsten Lund.


• [BFLS 1991]: Checking computations in polylogarithmic time, by László Babai, Lance Fortnow, 
Leonid Levin, Mario Szegedy.


• [AS 1992]: Probabilistic checking of proofs; a new characterization of NP, by Sanjeev Arora, Madhu 
Sudan.


• [RS 1997]: A sub-constant error-probability low-degree test, and a sub-constant error-probability 
PCP characterization of NP, by Ran Raz, Shmuel Safra.


• [GS 2002]: Locally testable codes and PCPs of almost-linear length, by Oded Goldreich, Madhu 
Sudan.


• [GR 2015]: Non-interactive proofs of proximity, by Tom Gur, Ron D. Rothblum.

See Section A.8 for a LDT for individual degree 
from an LDT for total degree.

https://doi.org/10.1007/BF01200056
https://doi.org/10.1145/103418.103428
https://doi.org/10.1109/SFCS.1992.267824
https://doi.org/10.1145/258533.258641
https://doi.org/10.1145/258533.258641
https://doi.org/10.1145/258533.258641
https://doi.org/10.1145/1162349.1162351
https://doi.org/10.1007/s00037-016-0136-9

