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In this paper the basis properties (completeness, minimality and basicity) of the system of expo-
nentials are investigated in weighted Morrey spaces, where the weight function is defined as a pro-
duct of power functions. Although the same properties of the system of exponentials, as well as their
pertubations, are well studied in weighted Lebesgue spaces, the situation changes cardinally in Mor-
rey spaces, since Morrey spaces are not separable. Nevetheless, there are works, that study these
problems. In [1-3] there were studied the basis properties of the system of exponentials in Morrey
space. Some approximation problems have been investigated in Morrey-Smirnov classes in [4].
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We study the basis properties of the
system {e"“}nez in weighted Morrey space
L"* (—, ), where the weight function v(t) is
taken as

v(t) = lL[|t -t |, te [7z.z] @

t, are any point in the interval [z, 7],
and ¢, € R forall k=0,1,..., r.

Recall that, for 1< p<o and 0< A <1
the Morrey space L"*(a,b) is defined as the set
of measurable functions f on (a,b) such that

1
_ 1 Y
11, = Iigg)(l X !| f(t) dtj <o,

where | < (a,b) is any interval. It is clear that

LP*(a,b) are Banach spaces. For Morrey

spaces in multidimensional euclidean spaces,
their generalizations and their comprehensive
study see, for examle, [5;6]. The L (a,b)

spaces with the Lebesgue measure correspond
with the case 4 =0. The weighted Morrey

space L"“(a,b) is defined in the usual way

LP*(a,b):= {f :vf eLP*(a,b)}
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with | f|

space LP”(a,b) contains constant functions if

P v ”m' It is evident that the

and only if v e L”*(a,b). Throughout the pa-

per, unless otherwise stated, we will assume

that 1< p,q<oo, P +q =1and 0<A<1.
The following lemma has been proved by

Samko [7] in the case of Morrey space on a
bounded rectifiable curve. In our case it reads

Lemma 1. The power function [t —t,|",
toe[a,b], belongs to the Morrey space

L"*(a,b) ifand only if o € {/1—_1,00)
p

Direct application of the above lemma
implies the following
Proposition 1. Let the weight function v

be given as in (1). Then ™}, < LP*(~7,7)
if and only if

5
a, €

Let us introduce the following linear
space of measurable functions
L1<+oo}.

(L‘”) :{g: sup | f g

[ fllp.2=

1,00} for all k=0,12,..., 1. (2)
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Lemma 2.

‘t‘/f 1S (vai(—ﬂ,ﬂ)) = ﬂe[—ip_l—l,ooj, 0<A1<11< p<+ow.

Indeed, first suppose that ﬂe(—/lgl—l,ooj.

Then, for all f e L*(—z,7) we have

[ [ @ldt = Z L\g 2k7[,2k+14|t|ﬂ| f(t)[dt <
<c Z ‘kﬁJ.

| f (t)|dt <

1 1

<c izkﬂz_k(l_p](jte[_z—kﬂ,z—kd £ (t)‘ P dtj P _

—e3

k=1

<c|fp

Then, |t|ﬂ € (Lp”1 (-7, 72')) :
Conversely, suppose that

ﬂe[—“—l J That is ﬂ+ﬂ< 1.
p p

A-1
Then, [t/ » e LP* (-7, 7) and

[P o=

Thus [t ¢ (L") .
proof.

Let f(-) be the given function on [a,b].
In determining the Zorko type subspace we will
assume that the function f() is continued to

[2a—b,2b—a] with the following expression
(and this function is also denoted by f () )

f(x):{f(Za—

f(2b-

This completes the

x),x €[2a—b,a),
x),x  (b,2b—a]

So, following Zorko [8], we consider the
subspace

Cr4(ab)={f eLo*(ab):|f(+&)~ F()],,, —>0as >0}

where v is given as in (1) under conditions (2).
We will refer to this subspace as the Zorko

subspace of L"*(a,b). Also, we consider the

LP* closure of LP*(a,b) and denote it by
MP*(a,b) . It is easy to see that if

veLP*(a,b), then C[-a,b]c M *(a,b). In
fact, let f e C[a,b] be an arbitrary function and
O be an arbitrary number (with sufficiantly small
|5]). It is obvious that the extended function f (-)

is continuous on [2a—b,2b—a]. We have

[f(+0)-F0),,, = sup ! j(f(t+5)—f(t))v(t)"dt} <

EATTE
sts[uE)]\ flt+o6)-f(t)]v],, >0 >0
Thus, we have the following

Lemma 3. Let vel™(ab).
Cla,b]c M*(a,b).

The following theorem shows that the
subspace M "*(a,b) is in fact, “natural” to be
studied the basis properties in.

Then,

Theorem 1. Let v be givenasin (1) and

a, {—ﬂ,—ﬂﬂ} k=0r.
p P

Then the set C”[-z,7] dense in

M P (-7, 7).
Special relevant for our purpose is the
boundedness of the singular integral operators

in Morrey spaces. In [7], the following result
was proved.

Theorem 2. Let 0< A <1, 1< p <+x,

and v be given as in (1). The singular integral
operator S
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sf(x):ij'”&dt

27 S el —e” xelzr)

is bounded in the space L (-7, z) if and only
if

a, e(i—_l,ﬂ+ﬁ} forallk=01,2,..., r.
P q

Using this theorem we prove our main

Theorem 3. Let v be givenasin (1).
(I) The system {e™}_, is minimal in
L (=7, 7) if
a, e{l—_l,ﬂw{j forallk =01,...,r ;
P q

(11) The system {ei”t}nez is complete in
M P (=7, 7) if

i o[ A ) o A )i
p p p p

(1) The system {ei”t}nez forms a basis in
M P*(~ z, 7) if and only if

v

o, e (’1;1,% . z], forall k=01.2,..1.
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EKSPONENSIAL SISTEMLORIN COKIiLi MORRI FOZALARINDA BAZIiSLiK XASSOLORI
B.T.Bilalov, 9.A.Hiiseynli, Z.9.Qasimov

Magalads eksponensial sistemlarin ¢aki funksiyas: qlivvat funksiyasi oldugu halda, ¢okili Morri fazalarinda ba-
zislik (tamliq, minimalliq, bazislik) xassalari 6yranilir. Eksponensial sistemlarin (o ciimladan onlarin hayacanlanmalar:-
nin) analoji xassalorinin ¢okili Lebeq fozalarinda yaxst 6yroanilmasine baxmayarag, Morri fozalarinda vaziyyot kokli
olaraq doyisir, ¢iinki bu fozalar separabel deyil. Buna baxmayaraq eksponensial sistemlorin vo onlarin bazi hayacanlan-
malarinin adi Morri fozalarinda bazisliyi daha avvoalki [1-3] islorindo Gyranilib. Approksimasiyanin bazi mosslalori
Morri-Smirnov siniflorinds [4] isinds aragdirilmigdir.

Acar sozlar: Morri fazasi, bazislik xassalari, eksponensial sistem
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BA3HCHBIE CBOMCTBA CUCTEM 3KCIIOHEHT B BECOBBIX
IMPOCTPAHCTBAX MOPPHU

B.T.bunanos, A.A.I'yceiinim, 3.A.Kacymon

B nanHO#1 cTaThe M3y4yaroTcs O0a3UCHBIC CBOWCTBA (TIOJIHOTA, MUHUMAIIBHOCTh, 0a3UCHOCTH) CHCTEMBI SKCIIOHEHT
B BECOBBIX IPOCTPAHCTBaX Moppu, Korjna Bec UMeeT CTeleHHOW Bua. HecMoTps Ha TO, 4TO aHaJOrWYHBIE CBOMCTBA
CHCTEMBI SKCIIOHEHT (B TOM YHCIIE €€ BO3MYIIEHHsI) XOPOIIO U3y4YECHBI B BECOBBIX JIEOCIOBBIX IPOCTPAHCTBAX, CUTYAIIHs
B TIPOCTpaHCTBax MoppH KapAWHAJIbHO M3MEHSETCSs, TaK KaK ATH MIPOCTPAaHCTBA HE SIBJISIOTCS cernapabeibHbIMU. EcTh
paboThI, KOTOPBIE U3YYarOT 3TH NPoOseMbl. CleayeT OTMETHTh, 9TO 0a3UCHOCTh CHCTEMBI SKCIIOHEHT U €€ HEKOTOpHIe
BO3MYIIICHHSI B OOBIYHBIX MPOCTpaHCTBaX Moppu panee ObUTH M3yueHbl B padorax [1-3]. Hekotopsie mpobiembr
aNMPOKCUMAITH OBUIH UCCIIEOBaHKI B Kitaccax Moppu-CMupHOBa B [4].

Knrwoueswie cnosa: npocmpancmeo Moppu, 6a3uchsie ceolicmsa, cucmema 5KCHOHEHM
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