H®) (by, by, by) = 1+ 128+ 333. Ilepsas «pasroBecHas» pasnocts H®)(a) —
— H®)(b) = —243 + 243 — 163>. Bropas «paBHOBeCcHas» pasHOCTb —(a; —
—by)3 = —2a,3¢ = 243 — 243* + 163>. Tlo sTOMY IPUMEPY MOXKHO CYIUTb O
HAIE2KHOCTH IIPeoOpa30BaHMIl.
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Let N denote the set of all natural numbers including 0. Throughout the
paper, n is an element of N\ {0}.
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Definition 1. Let Q2 be a Lebesgue measurable subset of R™. Let 0 < p <
< 400 and let w be a measurable function from ]0,4o00| to |0, +oo[. Denote

by M;.f}(‘)(Q) the space of all real-valued measurable functions on €2 for which
[l agzo@) = s llw (o)l £ Iy mnm | 0.00) < 00-

Definition 2. Let 0 < p < 4+00. Denote by A, - the set of all measurable
functions w from |0, +o0| to |0, 400[ which are not equivalent to 0 and such
that

[w(P) || Loc(1.00) < 00, [[w(p)p? || Log(01) < 0.
In [1], [2] it is proved that, if w is a non-negative measurable function from
10, +00[ to ]0, +oco[ which is not equivalent to 0, then the space M2 () is
non-trivial, 7.e. consists not only of functions f equivalent to 0 on 2 if, and
only if, w € Ap .

A, p€lo,1],

1 p>1, then we set

Definition 3. If wy(p) = { P

My(Q) = M (Q)

and the condition wy € A, means that 0 < A < n/p.

We find convenient to set
[flpwpo = sup lo@ I flyenmoll, o, Y e €0+l

and
|f|p,)\,p,Q = |f|p,w>\,p,Q

for all measurable functions f from €2 to ]0, +oo[ and for all functions w from
10, +o0[ to ]0, +o0].
Definition 4. Let 2 be an open subset of R™. Let p € [1, +o0].

(i) Let w be a function from |0,+oo[ to |0,+oc[. Then we define as
generalized little Morrey space with weight w and exponent p the
subspace

MPO(Q) = { f e M) : im0 = 0}

of My ().
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(1i) Let X € [0,+o0[. Then, in particular, the little Morrey space with
exponents A\, p 1s the subspace

M) = {7 €30 : mlflspe =0

of M(Q).

Lemma 1. Let Q2 be an open subset of R"™. Let p € [1,4+00]. Let w € A, .
Then MY°(Q) is a closed proper subspace of MY ().

Definition 5. Let Q@ C R" be an open set. Let | € N, p € [1,400] and
A € [0,n/p]. Then we define the Sobolev space of order | built on the Morrey
space M)(Q), as the set

WAQ) ={feM)(Q):D}f e M)(Q) YV aeN", |af <1},

where DS f 1s the weak derivative of f.
Then we set

1wy = D ID%Fllagyiy ¥ f € WA

|af <

In particular, W2AQ) = M) (Q) and W}0(Q) = WL(Q), where WL(Q)
denotes the classical Sobolev space with exponents [, p in €2. It is obvious that
Wzﬂ)‘(Q) C Wé(Q)

Definition 6. Let Q@ C R" be an open set. Let | € N, p € [1,400] and
A € [0,n/p]. Then we define the Sobolev space of order | built on the little
Morrey space M}°(Q), as the set

WA(Q) = {f € My*(Q): Dif € MYO(Q) Y a €N, Ja| <1}

Since M°(Q2) is a closed subspace of M(€), we can easily deduce the
validity of

Lemma 2. Let 2 be an open subset of R". Let l € N, p € [1,4+00] and
A € [0,n/p]. Then W(Q) is a closed proper subspace of WA ().

Contrary to the classical Sobolev spaces built on the L, spaces with
p < 0o, the Sobolev spaces built on Morrey spaces are not separable spaces
even if p < oo and we cannot expect that the set of C'* functions of a
Sobolev Morrey space be dense in a Sobolev Morrey space. However, we
show that the functions in a Sobolev space built on little Morrey spaces can
be approximated by C'* functions.
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Theorem. Let | € N. Let 1 < p < 400, 0 < XA < n/p. Let Q be a
bounded open subset of R™. Then for u € Wé”\’O(Q) there exist functions
Un, € C®(Q) NWAQ) such that

Un —u in W)
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Paccmorpum omeparop
(Lz)(z) = BZ'(z) + Q(z)z(x), =2(0)=2(1), =z€]0,1],
re z(z) = (21(x), 22(x))T, T — 3HAK TPaHCIOHUPOBAHUS,

B = ( (1) _01 ) Q(z) = ( q(10_ 0 Q(Ox) ) g(z) € C[0,1] — KommIeKC-

Ho3HauHasg dyuknusg. O6o3HaunM depes LT omeparopsr:
Ly =y (z) £ q(z)y(1 —z), y(0)=y(1), «el0,1].
Teopema 1. FEcau y(z) ecmov pewenue ypasrerus
L*y = My(z) + f(2), (1)

mo z(x) = (z21(), 22(x))T, 20e z1(x) = y(z), 22(x) = +y(1 — z) («+», K020a
6 (1) LT, «-», xo2da 6 (1) L™ ), ydosaemeopsem ypasreruo

Lz= )z + f5(z),
2de f(z) = (f(z), f(1—2))", f(2) = (f(z), - f(1—2))".

PaGora Bomosmnena pu dpunancosoit noyiepskke PODOU (npoekt 13-01-00238).
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