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How to Find a Suitable Sorting Algorithm for a Quantum
Algorithm for the Collision-Finding Problem

1Seiya Okubo 2Tetsuro Nishino

Abstract: The collision-finding problem is a problem, given a set X and a function f : X — Z, to find
an element (z,y) € X x X such that f(z) = f(y). Such a pair (z,y) is called a collision. In this paper,
we analyse the time complexity of the quantum algorithm for the collision-finding problem proposed by
Brassard et al. Since the quantum algorithm contains a sorting algorithm as a substep, the complexity
of the algorithm depends on the complexity of the incorporated sorting algorithm. Thus, we discusses
suitability of some sorting algorithms for the quantum algorithm in several settings. In our analysis, we
adopt merge sort, radix sort, and bucket sort algorithms. Finally, we study the relationships between the
time complexity and the space complexity of the above quantum algorithm.
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