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Tab.1 Table of comparing two one-bit numerical value
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Fig.3 Comparing circuit of two one-bit

numerical value
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Fig.4 Circuit of the cascading module used

in the comparator
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Fig.5 Comparing two-bit numerical value by cascading
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Fig.6 Comparing circuit of optimized four-bit numerical value
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Design and Optimization of Reversible Numerical Comparator
Based on Toffoli Gate

Li Mingcui
(School of Information Engineering, East China Jiaotong University , Nanchang 330013, China)

Abstract: As one of the most important components of many complex quantum circuits, reversible numerical
comparator has rarely been researched yet. Firstly, the circuits of one-bit comparator and the cascade module are
proposed based on Pauli-X gate, CNOT gate and Toffoli gate. More complex comparator circuits can be
achieved by constructing the one-bit module and the cascade module. Then, the four-bit numerical comparator is
optimized in order to construct more efficiently n-bit numerical comparators. After optimization, the garbage
output and the amount of quantum gate in the circuit are reduced by 36% and 24% respectively. And the circuit
performance is improved.
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