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1. INTRODUCTION

In the paper the dynamical system in the discrete case [1,4] is considered. In this process the
motion of an object is described by a system of nonlinear difference equations, the right side of
which, in addition to phase coordinates, includes an unknown constant parameter vector and
a small number. Using the quasilinearization method [3], the initial problem is reduced to the
system of linear difference equations [2]. Then, on the basis of statistical data for the initial
and final conditions, the corresponding quadratic functional is constructed and the functional
gradient is derived. A computational algorithm for solving the considered problem is proposed.

2. MAIN PROBLEM

Let the system of discrete dynamical nonlinear equations has the following form

y(i+1)=f(y(),ae), i=0,N-1 (1)
with initial condition
y; (0) = yoj,7 =1, M, (2)
where a - m-dimensional unknown constant vector, e- small parameter, M, N- given natual
numbers, f - n —dimensional function, differentiable with respect to ¥, «, €.

It is required to find such vector-parameter a=d, which the solution of the Cauchy problem
(1)-(2) satisfies the given condition

yj (N)=ynj,j=1,N. (3)

The solution of the problem (1)-(3) can be solved with the method of quasilinearization [2,3].
In the first step we linearize the equation (1). Then selecting some nominal trajectory 3°(i) and
the parameter a”, we assume that (k-1)-th iteration has been already fulfilled. If we linearize
the equation (1) with respect to y*~1(i), a*~'and

g+ 1) = (A0 (4710, 0b ) e (871 ()05 ) oF ) + (Bo (471 ()0 ) +
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2B (71 @), 0" ) ) of 4 (Co (v @05 ) eCr (1 6) 0 ) @)
where
o (10, ) = LU0y (o, i) = ZLW0 0000
B (10, o) = LU0 (o, ) - L0020
o= (1471 0)0t-10) = PPy - o
- M OIS GN B G

y* (N) from the equation (4) has the form

yk (N) ((I)Ok: 1( )+ CI)lk 1( )) yk (0) (q)Ok: 1( ) (I)lk 1 (Z)) ak_|_

+ (84571 (i) + 2031 () (5)
and

0 0

e (i) = J[ ATT@ . e (@) =47 (V=1 [T AT

i=N-1 i=N-2
N-1 P
Y1 (i) = < IT 45 (i)) By~' (P—1)+ By ' (N —1)

P=1 \i=N-1

P=1 \i=N-1 -2
+Cht(p—1).
Then we construct the following quadratic functional in the iteration —th
n T
F =3 (45 (V) — whs) A (v5 (V) = yhs) (6)
s=1

where the symbol T means the operation of transpose, A is a n x n dimensional constant
symmetric weight matrix, y* (N) is a n x 1 dimensional vector of observation defined by (5),
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yf’vs -n X 1 dimensional vector. Then the solution of the stated problem is reduced to the
problem: Find a constant vector «, by which the solution of the equation (1) with initial data
(2) minimizes the functional (6).

After substituting * (N) from (5) into (6) the gradient %%k has the form

:i[qﬂ k— 1'(-)A<I>8$k—1(i)y (0) — q)o k— 1()A?JNS‘|"I)O k-1’ ()A<I>0 k— L)+
s=1

oy*
Oo

e (B (1) ABRSE (1) o (0) + @065 (1) ARLsE () ol (0) + @hsF Y () ARYsH T (1) +

+PL - 1'(')A¢I>0 k— L)) + (¢,0 k— 1’(4)14(1)0 B=1(7) + 2690 b 1 (4)
Ad 1 F1(0)) ok,

s

(7)

Finally, seekinga® in the form o ~ alg +¢€ a]f and equating the expression (7) to zero we define
af, a¥ in the following form

ol == 57 { (3% (1) A8l () T (B85 () ABYE (1) (0) -

s=1
() A ylys + 2064V () ABYF (1)} (8)

a’EZ—i{(@?s’“‘l (1) ABYH (1) (22 +1)) (2154 (1) A 98 1) ol (0) +
s=1
005" (1) ABSSF () 9 (0) + @1H Y (1) ABYSH T (1) + @sF T (1) @D (1)

q)O k— 1/(')14(1)1 k— 1()(@0 k— 1'(»)Aq)0 k— 1(7]))7 ((I)O k— 1/(-)A(I)O k— 1()ys (0)

—0s" 1 () Ay s + 005 FY (1) 40551 () |- (9)
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