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ABSTRACT

Recently most of functional synthesis methods for quantum circuit realization have a tendency to adopt the declarative functional
expression more suitable for computer algorithms, so it’s difficult to analysis synthesized quantum functions. This paper presents a
new functional representation of quantum circuits compatible with simple architecture and intuitive thinking. The proposal of this
paper is a new functional synthesis development by using the control functions as the power of corresponding to affine-controlled
quantum gates based on the mathematical substitution of serial-product matrix operation over the target line for the arithmetic and
modulo-2 ones between power functions of unitary operators. The functional synthesis algorithm proposed in this paper is useful for
the functional expressions and synthesis using both of reversible and irreversible affine-controlled NCV-quantum gates.
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