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Çàìêíóòîå ïîäïðîñòðàíñòâî H ñèììåòðè÷íîãî ïðîñòðàíñòâà X
íà [0, 1] íàçûâàåòñÿ ñèëüíî âëîæåííûì â X, åñëè â H ñõîäèìîñòü ïî
X-íîðìå ýêâèâàëåíòíà ñõîäèìîñòè ïî ìåðå. Ðàññìàòðèâàþòñÿ ñèììåò-
ðè÷íûå ïðîñòðàíñòâà X, âñå ðåôëåêñèâíûå ïîäïðîñòðàíñòâà êîòîðûõ
ñèëüíî âëîæåíû â X. Ïðèâåäåì îäèí èç ðåçóëüòàòîâ.

Òåîðåìà 1 [1]. Ïðåäïîëîæèì, ÷òî ñèììåòðè÷íîå ïðîñòðàíñòâî X
íà îòðåçêå [0, 1] îáëàäàåò ñëåäóþùèì ñâîéñòâîì: åñëè {xn}∞n=1 ⊂ X,

xn
w→ 0 â X è xn

µ→ 0, òî ‖xn‖X → 0. Òîãäà ëþáîå ðåôëåêñèâíîå ïîäïðî-
ñòðàíñòâî Y ⊂ X ñèëüíî âëîæåíî â X.

Òåîðåìà 1 ÿâëÿåòñÿ óñèëåíèåì ðåçóëüòàòîâ ðàáîòû [2], ãäå àíàëîãè÷-
íîå óòâåðæäåíèå áûëî äîêàçàíî äëÿ ïðîñòðàíñòâ Îðëè÷à, â êîòîðûõ âû-
ïîëíåí àíàëîã êëàññè÷åñêîãî îïèñàíèÿ Äàíôîðäà-Ïåòòèñà îòíîñèòåëü-
íî ñëàáî êîìïàêòíûõ ïîäìíîæåñòâ ïðîñòðàíñòâà L1 (ñì., íàïðèìåð, [3,
òåîðåìà 5.2.9]). Çàìåòèì, ÷òî ñîãëàñíî [4] â êëàññå ñèììåòðè÷íûõ ïðîñò-
ðàíñòâ X ñëåäóþùèå ñâîéñòâà ýêâèâàëåíòíû:

(1) èç {xn}∞n=1 ⊂ X, xn
w→ 0 â X è xn

µ→ 0 ñëåäóåò: ‖xn‖X → 0;
(2) âX èìååò ìåñòî àíàëîã îïèñàíèÿ Äàíôîðäà �Ïåòòèñà îòíîñèòåëü-

íî ñëàáî êîìïàêòíûõ ïîäìíîæåñòâ ïðîñòðàíñòâà L1.
Â òî æå âðåìÿ äëÿ øèðîêîãî êëàññà ñèììåòðè÷íûõ ïðîñòðàíñòâ îá-

ðàòíîå óòâåðæäåíèå ê òåîðåìå 1 íå èìååò ìåñòà. Åñëè ϕ(t) � âîãíóòàÿ
âîçðàñòàþùàÿ ôóíêöèÿ íà [0, 1], òî ïðîñòðàíñòâî M0(ϕ) ñîñòîèò èç âñåõ
èçìåðèìûõ íà [0, 1] ôóíêöèé x = x(s) òàêèõ, ÷òî

lim
t→0

� t
0 x
∗(s) ds

ϕ(t)
= 0,

ñ íîðìîé

||x||M0(ϕ) := sup
0<t≤1

� t
0 x
∗(s) ds

ϕ(t)
.

Òîãäà, åñëè ϕ(t) ≥ ct ln1/2(e/t) äëÿ íåêîòîðîãî c > 0 è âñåõ 0 < t ≤
≤ 1, òî ïðîñòðàíñòâî M0(ψ) íå îáëàäàåò ñâîéñòâîì (1) (è ýêâèâàëåíò-
íî (2)), îäíàêî ëþáîå åãî ðåôëåêñèâíîå ïîäïðîñòðàíñòâî ñèëáíî âëîæåíî
â M0(ϕ).

Ðåçóëüòàòû ïîëó÷åíû ñîâìåñòíî ñ Ñ. Â. Àñòàøêèíûì.
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We consider the Cauchy problem for the nonlinear di�erence equation

∆y(x) = hf(x, y), y(0) = y0, h > 0, (1)

in which the function f(x, y) we shall assume as given on the Cartesian
product ΩN × R, where ΩN = {0, 1, . . . , N − 1}. Here and below ∆y(x) =
= y(x+ 1)− y(x) is the �nite di�erence operator.

It is required to approximate with a speci�ed accuracy de�ned on ΩN+1

function y = y(x), which represents the solution of problem (1).

Let us consider the system of polynomials τα,β1,n (x,N), (n = 0, 1, . . . , N),
also de�ned on the net ΩN+1 and orthogonal in the Sobolev sense with respect
to the following scalar product

〈τα,β1,n , τ
α,β
1,m〉 = τα,β1,n (0)τα,β1,m(0) +

N−1∑
j=0

∆τα,β1,n (j)∆τα,β1,m(j)µ(j),

where α, β > −1, µ(x) � discrete weight function given by equality

µ(x) = µ(x;α, β,N) =
Γ(N)2α+β+1

Γ(N + α + β + 1)

Γ(x+ β + 1)Γ(N − x+ α)

Γ(x+ 1)Γ(N − x)
.

Polynomials τα,β1,n (x,N) are determined through the classical Chebyshev
polynomials of discrete variable by the following expressions:

τα,β1,0 (x,N) = 1, τα,β1,k+1(x,N) =
x−1∑
t=0

τα,βk (t, N).
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