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Design of an Adder Circuit
with a Constant Depth on a Quantum Computer

TAKENORI KOBAYASHI,7 HIROTAKA ONOft
and MASAFUMI YAMASHITATt

In this paper, we consider an adder with constant depth on a quantum circuit. By utiliz-
ing the redundant binary representation, the additional operation can be achieved in O(1)
on a classical computer. On the other hand, straightforward implementation of classical
algorithms may cause to degrade their performance; i.e., the running time may become poly-
nomially large, since all operations on a quantum computer must be based on (reversible)
unitary transformations though irreversible operations are possible on a classical computer.
We show that the addition on a quantum computer can also be done in O(1) by the redundant
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binary representation.
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Table 1 Carry-out on each digit.
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02 010000000
Table 2 The calculation rule in the first step.
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Fig.5 An example of f-C-NOT circuit.
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