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Proximity Testing to the Reed–Solomon Code
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Proximity Proofs
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Proximity Proofs for the Reed–Solomon Code
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Inspiration from the Fast Fourier Transform



6

Attempt 1: Recurse on Each Subproblem
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Attempt 2: Fold and Recurse                                  [1/3]
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Attempt 2: Fold and Recurse                                  [2/3]
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Attempt 2: Fold and Recurse                                  [3/3]
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The FRI Protocol
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Completeness
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Intuition: A Simple Attack
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Soundness



14

Bibliography
FRI protocol

• [BBHR 2018]: Fast Reed–Solomon interactive oracle proofs of proximity, by Eli Ben-
Sasson, Iddo Bentov, Yinon Horesh, Michael Riabzev. 


• [BKS 2018]: Worst-case to average case reductions for the distance to a code, by Eli 
Ben-Sasson, Swastik Kopparty, Shubhangi Saraf.


• [BGKS 2019]: DEEP-FRI: Sampling outside the box improves soundness, by Eli Ben-
Sasson, Lior Goldberg, Swastik Kopparty, Shubhangi Saraf. (▸Video)


• [BCIKS 2020]: Proximity gaps for Reed–Solomon codes, by Eli Ben-Sasson, Dan 
Carmon, Yuval Ishai, Swastik Kopparty, Shubhangi Saraf. (▸Video 1), (▸Video 2)


• [ABN 2022]: Efficient multivariate low-degree tests via interactive oracle proofs of 
proximity for polynomial codes, by Daniel Augot, Sarah Bordage, Jade Nardi.


• [BLNR 2020]: Interactive oracle proofs of proximity to algebraic geometry codes, by 
Sarah Bordage, Mathieu Lhotel, Jade Nardi, Hughes Randriam. (▸Video)


• [ACFY 2024]: STIR: Reed–Solomon proximity testing with fewer queries, by Gal 
Arnon, Alessandro Chiesa, Giacomo Fenzi, Eylon Yogev. (▸Video 1), (▸Video 2), 
(▸Video 3), (▸Podcast), (▸Blog)


• [ACFY 2024]: WHIR: Reed–Solomon proximity testing with super-fast verification, by 
Gal Arnon, Alessandro Chiesa, Giacomo Fenzi, Eylon Yogev. (▸Blog)

Extends soundness 
analysis of FRI to list-

decoding regime. 

Improves soundness 
with OOD and quotients

State-of-the-art analysis, 
removes need for quotients

Extends FRI to algebraic 
geometry codes

Recent IOPP for RS, with 
better query complexity

More recent IOPP for RS, with 
better query complexity and super 

fast verification

https://eccc.weizmann.ac.il/report/2017/134/download/
https://dl.acm.org/doi/10.5555/3235586.3235610
https://eprint.iacr.org/2019/336
https://www.youtube.com/watch?v=gWCaNyRSdTo
https://eprint.iacr.org/2020/654
https://www.youtube.com/watch?v=v0ZHUPzKotY&t=955s
https://www.youtube.com/watch?v=feKUnC6w7bs
https://doi.org/10.1007/s10623-022-01134-z
https://doi.org/10.1007/s10623-022-01134-z
https://doi.org/10.1007/s10623-022-01134-z
https://arxiv.org/abs/2011.04295
https://www.youtube.com/watch?v=iEnf7uoG1yw
https://eprint.iacr.org/2024/390.pdf
https://www.youtube.com/watch?v=pCP9gRKS7sI&t=1553s
https://www.youtube.com/watch?v=OLklJjp8KB4
https://www.youtube.com/watch?v=1J2wwSd-Dn4&t=9s
https://zeroknowledge.fm/321-2/
https://gfenzi.io/papers/stir/
https://eprint.iacr.org/2024/1586.pdf
https://gfenzi.io/papers/whir/

