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The main features of the use of a parametric criterion for estimating the ac­
curacy with which the coordinates of the root are calculated in the modifica­
tion method are considered. It is shown that the criterion is an effective 
method of searching for roots, particularly in degenerate cases ("splitting" of 
multiple roots, when introducing a "grown" reactive branch of a new root in a 
polynomial, etc.). 

The modification .method for calculating the coordinates of the roots of complex cir­
cuits [1] consists of three stages: 1) approximation of the trajectory of motion of each 
root by a Taylor series with respect to the - admittance of a "grown" parameter, and cal­
culation of the approximation of the modification of the root; 2) correction of the value 
of the coordinate of the root not by an approximate Taylor series, but from the accurate 
dependence of the admittance wi on the value of the coordinate of the root; and 3) esti-

mation of the accuracy of the corrected pair of parameters. pj and wi using the criterion 

of the deviation of the true value of the admittance yi from the value wi in the Taylor 

series assuming that the calculated value of the ·modification of the root p j is accurate. 

In this paper we consider the problems involved in realizing the second and third stages, 
which were not investigated in detail in Il]. 

Suppose that when "growing" a relationship with the admittance wi between two sub­

circuits, the first approximation of the modification of the roots pj is calculated in 

accordance with a k-th order Taylor series. Then an error op. < E occurs, the value of 
J 

which is small if the step 6wi is chosen so that the relative contribution of the terms 

of the Taylor series from the t-th with respect to the k-th in the calculated value of p. 
J 

is less than a certain previously specified error E. However, as one calculates the modi­
fication of the root p. both with respect to the parameter w. and with respect to other 

J ~ 

parameters w~o ... ,wi-1, Wi+l, ... ,wm, the error will accumulate and the calculated trajectory will - . 
depart more and more from the true one. Moreover, for a Taylor series we do not know the 
contribution of derivatives of the n + 1-th order and higher, which may also lead to a 
considerable error. Hence, to avoid the build-up of errors at each stage of the modifi­
cation, additional correction is necessary. 

To correct the result we will use the following considerations. The determinant of 
the function of the whole circuit (or the determinant of the function of two connected 
subcircuits} as a function of the "grown" parameter wi can be represented in the form 

tJ.(p, w1) = 6(P)I.,.~ +w1 -_,_- • 
i}tJ. (p) I 

I VWf tllf=O 
( 1 ) 

If the roots of the polynomial 6(p) are known, then for each pj expression (1) can be 
represented in the form 
e 1988 by Allerton Press, Inc. 

61 



REFERENCES 

l. Ya. K. Trokhimenko, A. I. Rybin, and E. G. Plavneva, "Calculation of the roots 
of the determinants of an immittance matri.x of modification methods," Izv. VUZ. Radio-

67 



elektronika*, no. 11, pp. 30-37, 1987. 
2 . Ya. K. Trokhimenko, The Method of Generalized Numbers and the Analysis of Linear 

Circuits [in Russian], Sovetskoe Radio, Moscow, 1972. 
3. Ya. K. Trokhimenko et al., "A system for the computer-aided design of analog 

electronic circuits," Izv. VUZ. Radioelektronika*, no. 6, pp. 95-96, 1984. 

20 October 1986 

*Radioelectronics and Communications Systems. Available from Allerton Press, Inc., 
150 Fifth Ave., New York, N. Y. 10011; (212) 924-3950. 

68 




