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Abstract The oracle identification problem (OIP) is, given an oracle f; : {0,1}* — {0,1} and
a candidate set S = {fi,..., fm}, to determine which oracle in S is given. In this paper, we
consider an oracle that outputs a superposition of the correct and the incorrect values, where
the probability of measuring the incorrect value is a constant less than 1/2. For this OIP,
we show that (i) if |S| = N(= 2"), i.e., M = N, then we can construct a robust quantum
algorithm for the OIP by O(v/N) queries with at least constant probability, and (ii) if |S| = N
and S satisfies a certain condition of a parameter K that depends on the number of ¢’s such

that fi(z) = 1 for every z € {0,1}", then we can construct a robust quantum algorithm for
the OIP by O(y/N/K) queries with at least constant probability.
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