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POLYNOMIALS OF DISCRETE VARIABLE
M. S. Sultanakhmedov (Makhachkala, Russia)
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We consider the Cauchy problem for the nonlinear difference equation

Ay(I) - hf(x,y), y(O) =1, h>0, (1)

in which the function f(x,y) we shall assume as given on the Cartesian
product Qx x R, where Qn = {0,1,..., N — 1}. Here and below Ay(z) =
= y(z + 1) — y(=x) is the finite difference operator.

It is required to approximate with a specified accuracy defined on Qpy .1
function y = y(x), which represents the solution of problem (1).

Let us consider the system of polynomials 7, ’5(.7: N), (n=0,1,...,N),
also defined on the net Q5.1 and orthogonal in the Sobolev sense with respect
to the following scalar product

(1) faﬁa/g> = Tln Tlm ) + ZATI ATI ( (),

where a, 6 > —1, pu(x) — discrete weight function given by equality

D(N)20t*1 Dz + B+ 1)I(N —z + )
I'N+a+p+1) ['(z+ 1HI(N —x)

() = (w0, B, N) =

Polynomials 7; ;lﬂ (x, N) are determined through the classical Chebyshev

polynomials of discrete variable by the following expressions:

7165(55 N) =1, le+1 ZTk’ﬁ ;
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In current work we propose a new approach to the approximate solution
of (1), based on decomposition of the function y(z) on the grid Qy41 into a
finite Fourier series by polynomials 77’ Plx, N):

y(z) =y(0) + gl,k+17'ff}f+1($, N), x € Qny1.

where
N—-1
e = Y Ay’ (5, N)uli), (k> 0).
t=0

We note that the obtained results can be generalized to systems of
difference equations of the form Ay(x) = hf(z,y), y(0) = yo, with
f= (f17-"7fm)7 Y= (yl,...,ym)-

Moreover, problem (1) is of interest in connection with the fact, that
the issue of the approximate solution of the Cauchy problem for ordinary
differential equation

y'(x) =hf(z,y), y(0)=wy, h>0,

can be reduced to it.
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[Tycrs f — dyHknus orpannuentoil Bapuaiuu Ha npomexkyrke [0, 1) u

o0

Z crwy ()

k=1

ee psiyt Pypoe— Youia. PacemarpuBaercs cucrema Youiina B Hymepatuu [15-
. Kak uzBecrso, psiapl Pypbe HYHKIUNE OrpaHUUCeHHON BapUallly 110 TPHU-
TOHOMETPUIECKON cucTeMe BCIOJy cxojsaTcs. B ciydae cucrembr Youia Ta-
KUE PSAJIbI CXOJATCS B KAXKJION TOUKe HempepbiBHOCTH dyHKInu f (1 jgaxe
B TOYKAX, IJIe BBINOJIHSETCs OoJiee ciaboe yCJIoBHEe HEPEPIBHOCTH ), HO MO-
TYyT PACXOJUTHCS B TOUKAX paspbiBa, XoTsd n orpanudento. Ilycrs {n;} —
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