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Radix-independent, efficient arrays for

multi-level n-qudit quantum and reversible computation
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7 Conclusions

Designing of the large quantum controlled gates using the arrays of one-qudit or two-
qudit gates was the issue of this research. In our prior work in [1], we proposed some
quantum arrays to implement n-qudit r-valued circuits using two-qudit quantum gates.
In this paper, we developed quantum arrays whose quantum costs was independent
of the radix of the circuit. For example, a three-qudit r —valued Hermitian quantum
gate was implemented with quantum cost of 2r — 1 in [1], whereas it was designed
with quantum cost of 5 in this paper. Table 7 summarizes the quantum costs of the
designs proposed in [1] and designs of this paper for three-qudit quantum gates. We
extended the proposed arrays to the larger quantum gates with more control inputs.
This extension for cycle gates and Hermitian gates was introduced. We also considered
the gates with different threshold values of inputs. When all input thresholds are 1,
the proposed designs were more efficient than other cases.
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