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A Study on the Information Reversibility of Quantum Logic Circuits
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ABSTRACT

The reversibility of a quantum logic circuit can be realized when two reversible conditions of information reversible and energy reversible circuits are
satisfied. In this paper, we have modeled the computation cycle required to recover the information reversibility from the multivalued quantum logic to the
original state. For modeling, we used a function embedding method that uses a unitary switch as an arithmetic exponentiation switch. In the quantum logic
circuit, if the adjoint gate pair is symmetric, the unitary switch function shows the balance function characteristic, and it takes 1 cycle operation to recover
the original information reversibility. Conversely, if it is an asymmetric structure, it takes two cycle operations by the constant function. In this paper, we
show that the problem of 2-cycle restoration according to the asymmetric structure when the hybrid MCT gate is realized with the ternary M-S gate can be
solved by equivalent conversion of the asymmetric gate to the gate of the symmetric structure.
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