Parameters estimation in S-systems
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The S-system
n n
j=1 J=1

has been proposed by E. Voit and has been described in [1] as mathematical model of many bio-
chemical and biophysical processes. The parameters estimation of the S-systems is of great impor-
tance in the biochemical systems theory.

We consider the simplest version of system (1)

i = ax? — Bz, 2)

here a, 5 € R, g, h € [—1, 2]. From the Best individual fit theorem [2] we get metamodel of (2)
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Here p;(-), ;(+) are some eigenfunctions, i = 1, k. The discrete metamodel of (2) has the form
0z = aPF, — fP7, or oz =PT. )
Here 7 = a7, — 373, P is a matrix.

Definition 1. The vector 7 € RF is called a parameters vector of the metamodel (4). It contain the
information about the parameters of the S-system (2).

We calculate a parameters vector by the formula
7=Ptoz (5)
Here P is pseudoinverse of P. The parameters vector allows us to estimate the parameters of the
S-system (2).
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