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Abstract

Quantum calculator simulator based on reversible operation

Ryota Yoshimura

Quantum computation is the novel computational scheme that has attracted recent
attention because of its potential for massive parallelism. Another hallmark of quantum
computation is its reversibility which helps expand the computational toolbox. As
opposed to such popular subject of investigation as Shor’s and Grover’s algorithms,
which are powerful but specialized, there has been very few research on the subject of
elementary algebra of addition, which is the most basic and universal algorithm. In this
work, we theoretically design the reversible quantum circuit that is capable of adding
and subtracting two N qubits. Based on this design, we construct a quantum calculation
simulator on conventional computer, and examine the power and possibility of quantum

computation.
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