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Prover Verifier
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Proof of Knowledge of a Polynomial (PoKoP)
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• New notion
• Sufficient for PIOP → SNARK compilers
• Useful for rewinding
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Univariate KZG [KZG10]
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Univariate KZG [KZG10] 
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Multivariate KZG [PST13]
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Multivariate KZG [PST13]

Prover Verifier
𝐶

Ԧ𝛼 = (𝛼1, … , 𝛼𝑛)

𝑧, 𝜋 = (𝜋1, … , 𝜋𝑛)

Commit
Open

Verify

𝐶 = 𝑓 𝑡1, … , 𝑡𝑛 1

𝑓 Ԧ𝛼 = 𝑧

𝜋𝑖 = 𝑞𝑖 𝑡1, … , 𝑡𝑛 1

𝐶 − 𝑧 1 ∘ 1 2 =⊗𝑖=1
𝑛 𝜋𝑖 ∘ 𝑡𝑖 − 𝛼𝑖 2

𝑐𝑘

𝑡1, … , 𝑡𝑛 ← 𝔽𝑝

𝑐𝑘 = 𝑡1
𝑖1 ⋯𝑡𝑛

𝑖𝑛

1
, 𝑡𝑖 2

Ԧ𝛼 ∈ 𝔽𝑝
𝑛

15



Special-Soundness
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Special-Soundness
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𝐶 − 𝑓(𝑡1, … , 𝑡𝑛) 1 ∘ 1 2 = 0

𝑓 𝑋1, … , 𝑋𝑛 = 𝐼𝑛𝑡𝑒𝑟𝑝𝑜𝑙𝑎𝑡𝑒(𝛼, ҧ𝑧)



Knowledge-Soundness

• Batching Lemma
• Allows for combining equations
• Unconditional

• ARSDH(n)
• Generalises ARSDH from [LPS24]
• AGM: equivalent to PDL
• GGM: query complexity lower bound

• Knowledge-Soundness
• Extraction via Forking Lemma [ACK21]
• Modular
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Summary
• Knowledge-Soudness of all KZG-like schemes

• Pianist [LXZ+24]
• Hyperpianist [LLZ+24]
• Randomised KZG [PST13]
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Thank You!
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