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Abstract As a special case of zero knowledge proof, range proof enables a prover to convince a verifier that a secret
number lies in a given public interval, without leaking any other information. It is widely used in cryptocurrencies,
e-voting, anonymous credentials, etc. However, most of existing range proof schemes are constructed for commitments
based on hard problems of number theory, which are vulnerable against quantum attacks. In this paper, we present several
post-quantum range proof schemes, based on the Exact Learning Parity with Noise (xXLPN), Small Integer Solution (SIS)
and Learning with Errors (LWE) assumptions respectively. In addition, we also propose a batch commitment scheme, to-
gether with a batch range proof scheme. Our batch range proof generates only one proof for multiple messages which lie in
different ranges. It is efficient in both communication and computation.
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