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We shall consider a polynomial construction problem, where the poly
nomial is approaching some set of experimental points in the best mean
square sense way. Number N designates quantity of experimental points, 
their meanings are set by numbers Xs, where s = 1, 2, ... , N, and the 
ordinates are designated by cp(x8 ). The approaching polynomial shall 
designate by the symbol f. It is convenient to introduce function of 
evasion 

f 

In the space of polynomials which degree is not higher than n we shall 
consider basis { Pj lJ=o· In this basis any polynomial f is represented 
as 

n 

f(x) = L Aj · Pj(x). 
j=O 

We consider, that this basis is formed by complete polynomial partition 
of the unit on dot basis { Y;, }.7=o· 

By dot basis of dimension n we shall name the set of any (n + 1) 
various points { Y;, }.7=o· Complete polynomial partition of the unit on 
this dot basis is the such system { Pj }J=o , that the following conditions 
are performed: 



The degree of this polynomial partition of the unit is equal to n. 

The basic property of polynomial partition of the unit is the following 
identity 

n 
L Pj(x) - 1. 
j=O 

Due to this identity the name of this construction was formed. 

Any element of the complete partition of the unit over dot basis 
{ Yj }J=o is written down as 

TI#k(x - Yj) . 
Pk(x) = (Yi ) , J, k E {O, 1, ... , n}. 

ilj# k -.YJ 
Any complete polynomial partition of the unit forms corresponding com

plete rational partition of the unit. Any element of complete rational 
partition is determined from the following relations: 

1 -A(x) 
14J(x) = Po(x)' Rk(x) = Po(x).' k-/= 0. 

The next drawings illustrate complete polynomial and rational partition 
of the unit on three-points dot basis. 
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The 'D-transformation of function f on dot basis {"Yj }J=o with para
meters { Fj }J=1 is determined by the following formula 

v[ f, {Fi}J=i; {"Yj}J=o ](x) = 

2 

I; ' 

. I 

f 

1 

11 

= 'D[ f ](x) = f.(x) · Ro(x) + L Fj · Rj(x). 
j=l 

This method was designed by N. Dikoussar [ l J in the case of three
points dot basis; multi-point variant of 'D-transfonnation was developed 
by M. Nazarenko [2]. 

One of the methods of tracks recognition is the so-called rotor model 
of a neural network [3J. In this model any formal neuron is represented 
as individuaf vector, named as a rotor. Formal neuron is placed in exper
imental point, characterized in coordinate and direction, which reflects 
tangent direction of the track. Dynamic variable is the corner. These 
rotors cooperate into track• by a chosen principle of affinity. 

It is offered to use the 'D-transfonnation apparatus for putting rotors 
into tracks. This transformation is a polynomial tilter in the following 
sense. Let the dimension of dot basis equal to n. Any polynomial g, 
which degree is not higher than n, satisfying to relations 

g("Yj) = Fi, j- E {l, ... , n}, 

will be transformed to a constant. It is the basic property of the poly
nomial filter. The opportunity of work with nonlinear objects reflects 
more adequate peculiarities of researched object than earlier used linear 
models. 

3 



Parameters {Fi}]= 1 and the constant, which is the best approxima
tion of 'D-transformation value, are required values. The result of 'D- · 
transformation is obtained for one iteration and is steady to systematic 
polynomial smaller degree errors. The dot basis {0 }J=o is the object 
for optimization. The 'D-transformation is represented in formal neuron 
basis, neural weight will form the appropriate partition of the unit. It 
is offered to apply 'D-transformation at engineering system of tracks 
recognition, using cellular automatic devices and other kinds of neuron 
networks. The known properties of the polynomial filter give hope for 
improvement of some characteristics of the track recognition apparatus, 
realizing this method. One of the 'D-transformation basic advantages is 
reception of all required curve characteristics simultaneously with con
struction of the polynomial filtration image. 
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