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Abstract Quantum reversible logic circuits are basic elements of constructing quantum computer. This paper absorbs
all kinds of ideas of synthesis of reversible logic circuits. Given that the essence of synthesizing reversible logic circuits
is permutation, we use bit operation to construct the novel and perfect Hash function and present an efficient algorithm
which can construct optimal quantum reversible logic circuits with various types of gates by using the Hash table and
produce quantum circuits with minimal cost in theory. Judging by the internationally recognized reversible functions of
three variables, the algorithm not only synthesizes all optimal reversible logic circuits, but also runs extremely faster
than other ones. The experimental results show that the average speed of the algorithm which synthesizes circuit with

minimum length is 69. 8 times that of currently best result.
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