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Abstract

The learning parity with noise (LPN) problem has
found many cryptographic applications as the hardness
assumption. There are two variants of the problem, de-
cisional LPN problem and search LPN problem. It is
known that the decisional LPN problem is polynomi-
ally equivalent to the search LPN problem. The most
recent proposed reduction is the one proposed by Katz
and Shin [1].
In this work, we propose a quantum reduction from

the search LPN problem to the decisional LPN prob-
lem. Our reduction is inspired by the quantum Goldreich-
Levin theorem by Adcock and Cleve [2]. Specifically,
we construct a predicator which predicates inner prod-
uct a ·s, where a is its input and s is the secret string of
the LPN problem, using the distinguisher of the deci-
sional LPN problem. In a similar way to the discussion
of the quantum Goldreich-Levin theorem, this predica-
tor can be used to construct a solver of the search LPN
problem. The efficiency of our reduction is incompa-
rable to the classical one by Katz and Shin. Then, we
investigate the conditions under which our reduction
works more efficiently than the classical one.
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