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Limitations of 
PCPs and IOPs
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Limits on Proof Length
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Limits on Query Complexity                                   [1/2]
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Limits on Query Complexity                                   [2/2]
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Limits on Soundness: the Bit Barrier                      [1/2]
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Limits on Soundness: the Bit Barrier                      [2/2]
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Limits on Soundness: the Guessing Barrier
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Step 1: from PCP to Laconic MA
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Concluding the Proof of the Lemma
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Towards The Best Soundness
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The Case of IOPs: Proof Length
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The Case of IOPs: Soundness
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The Case of IOPs: Soundness



14

Bibliography
Limitations of PCPs and IOPs

• [BGLR 1993]: Efficient probabilistically checkable proofs and applications to approximation, by Mihir 
Bellare, Shafi Goldwasser, Carsten Lund, Alexander Russell.


• [CY 2020]: Barriers for succinct arguments in the random oracle model, by Alessandro Chiesa, Eylon 
Yogev.


• [ACY 2021]: A PCP theorem for interactive proofs and applications, by Gal Arnon, Alessandro Chiesa, 
Eylon Yogev.


• [ABCY 2022]: A toolbox for barriers on interactive oracle proofs, by Gal Arnon, Amey Bhangale, 
Alessandro Chiesa, Eylon Yogev.

High soundness PCPs and IOPs

• [Moshkovitz 2019]: Sliding scale conjectures in PCP, by Dana Moshkovitz.

• [DFKRS 1999]: PCP characterizations of NP: towards a polynomially small error probability, by Irit 

Dinur, Eldar Fischer, Guy Kindler, Ran Raz, Shmuel Safra.

• [Moshkovitz 2016]: Low degree test with polynomially small error, by Dana Moshkovitz.

• [DHK 2015]: Polynomially low error PCPs with polyloglog n queries via modular composition, by Irit 

Dinur, Prahladh Harsha, Guy Kindler.

• [ACY 2023]: IOPs with inverse polynomial soundness error, by Gal Arnon, Alessandro Chiesa, Eylon 

Yogev.

https://doi.org/10.1145/167088.167174
https://eprint.iacr.org/2020/1427
https://eprint.iacr.org/2021/915.pdf
https://eprint.iacr.org/2022/790
https://www.cs.utexas.edu/~danama/papers/surveys/2019.pdf
https://doi.org/10.1007/s00037-011-0014-4
https://doi.org/10.1007/s00037-016-0149-4
https://arxiv.org/pdf/1505.06362
https://eprint.iacr.org/2023/1062

