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The Linearization of Certain Class of Nonlinear Simultaneous
Equation Set Containing Amplitude and Phase

Frequency Characteristics and Application

Hu Xi-heng

(Chongqing University, Chongging)

Abstract

A class of complex function of ratiomal fraction type

1+a0+a(j0) 4 +a,(jo)”
bo+b,j04+b,(jo) + - +b,(jo)"

G(je) =

is frequently used to describe dynamical properties of systems, It is however quite difficult
to establish a mathematical model of this type on the basis of amplitude and phase frequ-
ency data collected from experiments conducted on the related physical system. Since the
erection of mathematical model G{j®) would involve the solution of a set of anonlinear
simultanous equations

1G(j@)| =g

LG(joi)=8;  i=1,2,,r, }
with the unknown coefficients a;s and b,s(i=y, 1,-, m, n)in G(jo). Up to now, these
vonlinear equations have been considered to be very difficult to solve directly, ln spite of the
fact there are special computer programmes in certain software packages available to tackle
this problem, it is by no means an easy task due to the complex procedures involved in
picking up a set of initial values that would be close enough to the exact solutions, This
paper proposes a simplified method of linearising these nonlinear equations set so that
direct solution is possible, The method can also be applied to systems with factors of(jw)

and e~i®" in G(jw). An illustration by a worked example is {urnished at the end of

the paper to show its versatility,



