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Biquadratic Immitance Synthesis by the Minimum
Number of Elements (Part 1)

by Yuji SHINADA and Masamitsu KAWAKAMI

It seems that the problem of the passive, lumped network synthesis has been com-
pletely solved. But for a given positive real function, how can it be synthesized with
the minimum number of elements ?

Here, all networks constructed by elements of which the number is given have been
sought and these immitances have been compared with the general biquadratic immitance.
Next, the conditions under which the general biquadratic rational function equals the
real positive function and the synthetic domains of Brune’s, Bott-Duffin’s and augmenta-
tionless Miyata’s procedures have been depicted, and the limits of the domains by these
procedures have been established.

In this paper the case of four elements—two resistances and two reactances—has
been thought. Under special conditions, the network that consists of five elements by

means of continued fraction expansion is synthesized with four elements.
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