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Deriving A Formula from Field Theory for Four Kinds of
SeriesParallel Elements with Mutual Induction
Cui Shanbao Li Qiang Chen Shennian Wang Jiancheng

(Dept. of Electron. Eng., Huaqiao Univ., 362011, Quanzhou)

Abstract By applying the law of energy transformation and conservation in electromagnetism to a sinusoidal
steady-state linear exchange network, the aauthors obtain a new expression of the law in which the merits of
such energy forms as resistance, capacitance, self induction and mutual induction of four kinds of elements are
embodied. By using these merits in this new expression and such concepts of network modern field theory as
rate of complex impedance of the element and complex impedance in integral form, the specific complex
impedances in integral form of four kinds of elements are given respectively. By linking the relationship of
complex, voltage and current with the series—parallel connection of circuit, a formula of complex impedance is
derived for four kinds of series and then series—parallel elements. The correctness of the formula is verified.
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