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Abstract

A distinguisher is an algorithm that tells whether its input was sampled from one distribution or from another. The 
computational complexity of distinguishers is important for much of cryptography, pseudorandomness, and 
statistical inference.

We study the relative advantage of classical and quantum distinguishers of bounded query complexity over n-bit 
strings. Our focus is on a single quantum query, which is already quite powerful: Aaronson and Ambainis (STOC 2015) 
constructed a pair of distributions that is 𝜀-distinguishable by a one-query quantum algorithm, but O(𝜀k/√n)-
indistinguishable by any non-adaptive k-query classical algorithm. 

We show that every pair of distributions that is 𝜀-distinguishable by a one-query quantum algorithm is 
distinguishable with k classical queries and (1) advantage min{𝛺(𝜀√(k/n)), 𝛺(𝜀^2k^2/n)} non-adaptively (i.e., in one 
round), and (2) advantage 𝛺(𝜀^2k/√(n log n)) in two rounds. The second bound is tight in k and n up to a (log n) factor.
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