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A Study on Construction of Quantum-Secure Zero-Knowledge

Sumcheck Protocols

K#: KEBR, PR 7 408K, (Hlt* 2V 7 4 RERRE
zk-SNARKSs enable succinet and privacy-preserving verification of computations, but most practical con-
structions rely on discrete-logarithm assumptions and are vulnerable to quantum attacks. This work studies a
post-quantum approach based on lattice problems and proposes a lattice-based polynomial commitment with a
trapdoor. Using this commitment, we construct a zero-knowledge sumcheck protocol that achieves evaluation
hiding under the MSIS assumption. The proposed protocol preserves succinctness and quantum resistance, and

can be used as a building block for post-quantum zk-SNARK constructions.
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