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Isabelle:  
● Checks general mathematical proofs 
● Higher Order Logic (HOL) 
● small logical kernel
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Games:  
● polynomial correctness 
● polynomial binding  
● polynomial hiding 
● evaluation correctness 
● evaluation binding 
● evaluation hiding  
● knowledge soundness/ 

extractability
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the other paper:  
● pedersen version (PED-KZG)

This work:  
● batch version (Batch-KZG) 
● foundational 
● AGM 
● knowledge soundness
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Adversary Verifier

● accompanying vector FKL17 
● computational encode/decode JM24
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Adversary Verifier

Weak Algebraic Group Model (AGM)
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● productS and productC 
● treeS and treeC 
● multisetS and multisetC 
● finsetS and finsetC 
● finmapS and finmapC

Combinators are closed under composition!

⇒ REUSABLE for other algebraic 
models!!

E.g. AIM/AGAM, just define your 
own primitive instance!

productS(noSelect, listS(treeS(groupS))
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ArkLib/Lean:  
● focus on ECC/Lattice crypto 
● “post-quantum” 
● oracle-centric framework 
● functional commitments 

infrastructure 
● basic KZG def and security 

proof 
● ⇒ ECC/Lattice-based SNARKs 

This work:  
● focus on pairing-based/EC crypto 
● “pre-quantum” 
● Algebraic Group Model 
● polynomial commitments 

infrastructure 
● advanced KZG def and proofs 
● ⇒ pairing-based SNARKs
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This work:  
● Polynomial Commitments in Isabelle 
● Security proofs for standard KZG and Batch 

KZG (incl. knowledge soundness!) 
● algebraic computational models in Isabelle

website


