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Abstract

Grover’s quantum search algorithm is the most famous quantum algorithm in the last twenty
years, which exhibits a strong quantum speedup and has been proved not to be able to be outper-
formed by any classical algorithm. Grover’s quantum search algorithm can be implemented by two
equivalent ways, which are circuit model Grover’s algorithm and adiabatic Grover’s algorithm, and
the latter is the start point of the paper. We here apply the well-known brachistochrone problem
in calculus of variations to investigate and obtain a necessary condition of Grover’s quantum
search algorithm, which makes possible to design new efficient quantum algorithms.
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