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3aMKHyTO€ IOJIPOCTPAHCTBO H CHMMETpUIHOrO HpocTpaHcTBa X
na [0,1] naswbiBaercs cuibHO BiaOKeHHBIM B X, ecsin B H CXOjuMoCTh 110
X-HOpMe SKBHWBAJIEHTHA CXOAUMOCTH IO Mepe. PaccMarpuBaloTcs cuMMmer-
pudHbIe mpocTpaHcTBa X, Bce pedJ IeKCHBHBIE TOMITPOCTPAHCTBA KOTOPHIX
cuJibHO BJioKeHbl B X . [IpuBejiem ojuH U3 pe3ysibTaTosB.

Teopema 1 [1]. Ipednonosicum, wmo cummempuunoe npocmpancmeo X
na ompeske [0,1] obaadaem caedyrowyum ceoticmeom: ecau {x,}5°, C X,

w
Tn 206X uz, =0, mo|z.x — 0. Toeda moboe pedaexcusnoe nodnpo-
cmparcmeo Y C X cuavho 6.r00iceno 6 X.

Teopema 1 siBjisiercsi ycusienuem pedysibratoB pabors 2], rje anajorud-
HOE yTBepP:KeHre ObLIO JT0Ka3aHo Jist IpocTpancTs Opinda, B KOTOPBIX Bbl-
HOJIHEH aHaJor Kjaccudeckoro onucanus Jlandoppa-Ilerruca ornocuresib-
HO €J1ab0 KOMIIAKTHBIX MOJMHOXKECTB mpocTpancTBa Ly (cM., Hampumep, [3,
Teopema 5.2.9]). Bamernm, 9To coriacHo [4| B Kiacce CUMMETPUYHBIX TPOCT-
paHcTB X CIEAYIONNe CBORCTBA SKBUBAJICHTHDL:

(Dws {x,}°, C X, 2, 208X uz, 50 crenyer: ||z, x — 0;

(2) B X mmeer mecto anagor onucanus Jandopma—Ilertuca ornocurennb-
HO €J1a00 KOMIAKTHBIX TIOJMHOYKECTB IpocTpancTia, L.

B To ke BpeMmst JiIsl [IEPOKOro KJIACCa CAMMETPUIHLIX IPOCTPAHCTB 06-
paTHOe yTBepxKjeHue K Teopeme 1 He nmeer mecta. Ecim p(t) — BormyTast
Bospacraioiias Gyukuus Ha [0, 1], o npocrpancrso My(y) cocrour uz Beex
m3MepuMbix Ha [0, 1] dynkmmit x = x(s) Takux, 910

b x
fim Jo z%(s) ds o,
t=0 ()
C HOPMOA
f(f r*(s) ds
x = sup ———.
H HMo(@) 0<£1 90(75)

Torya, ecau @(t) > ctIn'/?(e/t) pus wexoroporo ¢ > 0 u Beex 0 < ¢ <
< 1, 1o npocrpancrBo My()) ne obsagaer cpoiicrBom (1) (M sKBUBaJIEHT-
HO (2)), omHaKO J11060€e ero pedJIeKCHBHOE MOIMTPOCTPAHCTBO CUJIOHO BIIOKEHO

B Mo(gp)
Pe3YHbTaTbI [I0JIy49€Hbl COBMECTHO C C B. ACTaHlKI/IHbIM.
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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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