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O MHOroBECcOBOM AHU30TPOIIHOM HEPpaBEHCTBE BJIO2KEHMU A

B crarne paccmorpens! npocrpancrsa CobosieBa, aHU30TPOIHBIE 110 HOPSIIKAM IPOU3BOJIHBIX, 10
JISIM CyMMUPYEMOCTH U TI0O BECOBBIM MHOXKUTEJISIM TIPU STUX TPOU3BOIHBIX. 319N BJIOYKEHIS
byHKIHMI ¢ TeMu Wi UHBIME TuddepeHnnaIbHbIMU XaPAKTEPUCTUKAMI aKTYaJIbHbI B CBS3HU

TPAHCTB
BasKHBIMUI

HBIX OIIEPATOPOB B BECOBBIX IpocTpancTBax JleGera. B crarbe mojiydeHa MHOrOBECOBast TEE
aHU30TPONHBLIX ITpocTpancTB CobosieBa OOIIEro TUIIA.

Kmovesvie crosa: BIOXKEHHE, aHH30TPOITHOE, MHOI'OBECOBOE, MHOTIOIIapaMeTPHIeC
paToOphbl, MEeTOJI, JIOKAJIU3AI[UH, BECOBbIE IIPOCTPAHCTBA.

Bsederue J

Hycrs G — obaacts B R™, I = (I1,...,1n), a = (a1, ..,
(07 Z 0.

Huxe namMm OyayT HCIOIB30BAHbI O0O3HAUEHNUS:
y = (yi) € (0,40]™, A = (\;) € (0,+00)™,t € (0,+

paJBHBIE OlTe-

I C TEJBIME KoopauHaTtamu [; > 0,

(xi) = (SC], B mn) € (—OO,—FOO)”,
<y, © < y — 3aIUCh IOKOOPJMHATHOTO

CpaBHEHHUS,
i 1 1
- () 1-0)
Yi Y Yi
A = ZA“ 7]y S max [ YA 1= (1), oo = (+o0).
Hna x € R™, muoxectB E, F,C (0, +00)™ nycrb

xEAE={ M,z€ B}, E+F={z : z=xztyxe€EycF}

ycrs Qo = (-1, C R™,

A
G+, t)=_{z : 2=y+ (L) Q}CG,
Gr= {z : zeQq,dist(z,0G) > t}.
IIycr l "a€eZm” a>0.
=Qu=Qu(r) =Yy eR" : |yi—mil<d/2, i=1,...,n} = Qua @),
= (A1, ey An), A1 = ... = A, = 1. [osoxkum

7(z) % min (1 sup{d : 2Qd(m)CG}>;

d>0

Q(z) = 3Qr (2 (2);
U IIyCThb

r=J e : ecem}
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O MHOrOBECOBOM aHU30TPOITHOM HEPABEHCTBE...

Yepes 0(Q), :(Q), |Q| Gymyr obosmauarses coorsercrsenno [ vl é pi_p g

. [ dx. g mynsTunaiexca
Q Q

n
a=(a1,...,an) la| = a;, q x € R™
i=1

o] = (3w
i=1

B(z;r)={yeR" : |y—z|<r}.
Yepes L,,(G), 6ymeT 0603HaTATHCS BECOBOE JIEOETOBO MIPOCTPAHCTBO ¢ HOPMOi [1]
1/p
L) = (f1100)
G
a

Huxe zamuce A << B 6yner o3nauars, uto A < cB.
O603naunM yepes M* f MaKCHMAJIBHBIN OMepaTop OTHOCUTEILHO AUM(MEPEHITHATBHO

B=|JB:, 345 B.={Q : Q=Q(x), v€QC Q)
zeG
M*f(z) = sup
Q€B:, z€Q
Pacemorpum cayuait k = 1 — (o, A) — |A] > 0, J

Teopema. Ilyemv 1 <p<g<oo, 1 <p; <g<oo,t=1,..
NOJYUHANMCA OMHOCUMENLHO HEKOMopol dynkyuy T(x) u ¢ €

Ag = sup 7.(gj)—(cw\)—lf\l/za l

zeG
’ 1/q
By = f( [ oly) (0"”\)_|>‘|Q/pw(x)da; < 00;
G \G\c Q(x)
a/p; i

A; = sup [ pi w(t)dt <oo (i=1,..,n);

Q)
a/p; Ha
B ‘w(z) ( [ ﬁi(y)dy> dx <oo (i=1,..,n).
G\ Q(=)
Torma crp JTH IEHKa

1/q
(f |D°‘u|qw(x)d:c> <C
a

v .=
u; Wi (G5 p, v)) ,  u€CTW.

I TIOCTOAHHON
n
Jj=0
rie ¢ > 0 me 3aBucut G OT U BECOB p;, V.

Joxazamesvemeo. 3amerum, 9T1o G JIOKAJBHO YIAOBJIETBOPSIET YCJOBHIO TMOKOTO [— pOra OTHOCHTEIHLHO
byuxmum p(t) = (tM, ..., t'), a umenno:

v+ VN2, 0) =+ (] [p(t?) +t2*Qo] C 2*Q(z) 7@80 < § <1, T, = 7(x).
0<t<T,
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Hna A, =1/1; (i = 1,..., n) npeacrasienue [2]

F@) = )@, p(T) + (1)1 A
0

Y tA .
ngi <t7 p(tA ), p’(“)) D} f(x + y)dydt,
IIepernunmeTcd B BU/IE
FO@) = {2 (@, ) + ‘G'ZA [ DY f(y)Ni,s(x, y — @)dy,

Ty
Nis(w, y—x)= [t PV, (y
0

) xta

x(t, y)— xapakrepucrudeckas yHKIUS APAJIJICIEIHUIIEIA (V‘Q(t, n ().
Hnsa | N, s(z, y)| u3 [2] umeem oreHkn

T,
[N o )l << [ t= @D (180 — [yla)d

:c{ %<%)R[(%>—l}, 5A;8 k=1~ |\~

ln@% 5A;8/§=’—|)\|—

<o EHGT ) 0
lyIXH (61T — IyIA) ;
INi,s(z, y)| < cIn(61Te|ydy 8k =0.

s nepsoro caaraemoro, B (1) B cuily omeHku

a) Y —
Q:EI )( t)‘ 3 Qs, A)(w) :
¥ Q(Df) (%,1) dy| <<

1+ 5;‘) ().
(5) caemyer moroyedHas OIEHKA

B [2]

Bamernm, aro Q) (y) =0, e
Uz Hpe;LCTaBneHHH(l) u

) éko(x, vy Idy+cz>\ fk z, )| D} f(y)|dy,

i=1

ki(z, y) = (@) H(017(x) — [y —z[x), 5A;8 K >0;
= ly — z|YH(017(x) — |y — x[x), B5A;8 Kk <O0;

ko(x, y) = 771 (@) H (87 (x) — |y — @[).

0 30 IIb OlleHKa, (6) NPUBOIUT K HEPABEHCTBY

7], S VOl e+ Do
q,w i=1

i f|HLq (@)

Bermuiiem 115t onepaTopos

o

(2)

ycaosus temM 1 u 2 B [3; 104], pacemarpusas K xax oneparop u3 L, (G) B Ly, .,(G), a K; xak omepaTop u3

Ly, p.(G)B Ly o(G). llpu i =0
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O MHOrOBECOBOM aHU30TPOITHOM HEPABEHCTBE...

1/q
A0, 5, q,0,0(x) = esssup (Q(f : ko (t, y)|”1/13(t)w(t)dt> <<
yveQ@ N

1/p"\ 1
<< esssupc(d) ( [ (T(t)_q("")‘)_qlkl/p <|Q(3L°)|_1 [ v(y)dy) ) w(t)dt)
Q(x) Q(t)

yeQ(w)
1/q
<< T(x)m’*)lk/fﬂ( / (M*v(t))q/P’w(t)dt> . <
Q=)

1/q

Hyers x5(y) = x(z, y). Torma

’

q/zzJ
ko (z, v) [P 0(y)d z)dr <<
G\¢

J
G
<<f< I (@) xs(z, y)” dy
G

Ao = supd —(a, A)=[Al/p

a/v’
@A) U(y)dy dx < 0.
G\c}Q
IMycrs r; = (1 — q) . Torna mst
1/191
. . <

By =

1/p;
Yi(z) = ,Y)| / IT(:E)I””ﬁi(y)dy> <<

Q(z)

1/p;
<< T<w><l‘5>“< / ﬁi<y)dy> ;

1/q
Aio g vw(T) = GSSSUP< [ kit y)ladﬂf(t)w(t)dt> <<
Q
yeQ@ 2

/ 1/q

a/p

<<esssup | [ |T@®)[*| [ pi w(t)dt =
Q) Q(1)

yeQ(z)

1/q

‘Z/Pi
=1/ T(t)q<f ﬁi(y)dy> w(t)dt ; 9)

Q(z) Q)

Cepusi «Maremaruka». Ne 4(88)/2017 89



[.I1I. Nckakora, K.C. Ilaykenosa, M.C. Anaubexkopa

1/q

a/v,
B; = f< J Iki(w,y)lp'ﬁi(y)dy> w(z)dz <<
G \G\}Q(a)

1/q

q/p;
<< ()| ﬁi<y>dy> w(z)de| <<

/ ( J
G \G\c3Q(x)
a/p, Ha
<< | [7(z)"w(x) ( / ﬁi(y)dy> dx (i=1,..,m). 10)
G G\c3Q(z)
U3 onenok (9), (10) caenyer, uro K; € L(Ly,, 5, (G), Lq,(G)), ecim
a/v; Ha
Aj=sup | [ 7()*" ( / ﬁi(y)dy> w(t)dt = n
veG Q=) Q(t)

a/p;
B = |/ T(x)q”fJJ(x)( / ﬁi(y)dy>
G G\c3 Q(x)

dx <
° J
Teopema ITOKa3aHA. ¢
1
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Kemnc \\@ AHU3O0TPONTHI KEHICTIKTEPAl €Hri3y >KeHiH/Ie

nddepeHnuasaIbl CHIATTAMACBIMEH OJIaP/IbIH 1uddepeHnnasIbl OepaTopiap TEOPUSICHIH/IA,

CAHJBIK, €CENTeP/le, MHTErPAJIIBI OLIEPATOPJIAPIBIH AIIIPOKCUMAIUSIIBIK, CHIIATTAMACHIH 3€PT-

y/1e KOCBIHILIAHATHIH (PYHKIUSIIaPAbIH KeHICTIriHe ocep eTeTiH MaHbI3Abl KOChIMINAIapbIHa OalIaHbICTHI

3eKTi Macesie. 3epTrey cajaMakThl Jleber KeHiCTIriHIH HHTErpaJIIbIK, OlepaTOPJIaPbIHBIH, HOPMAJIAPbIH Hara-

Jlay VIIiH OKINayJay diciMeH »Kyprisiigi. Makamaga »Kaanbl Tunreri anuzorpontbl CobosieB KeHicTiKTepi
1H KOII CAJIMAKThI €HIi3y TeOpeMachl aJIbIH/IBL.

Kiam cesdep: eHrizy, aHU30TPONTHI, KOIICAJIMAKTHI, KOII TapaMeTPJIi, UHTETPAJIILIK, OIEPATOPIAD, OKIIAYIaY
9JIici, caJIMaKThl KEHICTIKTED.
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O MHOrOBECOBOM aHU30TPOITHOM HEPABEHCTBE...

G.Sh. Iskakova, K.S. Shaukenova, M.S. Aldibekova

On a multi-weight inequality for the imbedding
of anisotropic spaces

In this paper we consider Sobolev spaces that are anisotropic in order of derivatives, in terms of summability
and weight factors for these derivatives. The problems of embedding spaces of functions with vario
differential characteristics are relevant in connection with their important applications in the theory o
differential operators, in numerical applied problems, in the study of approximate characteristics of integral
operators acting in spaces of summable functions. The study was carried out by the localizatio
for estimating the norms of integral operators in weighted Lebesgue spaces. In this paper
multi-weight embedding theorem for anisotropic Sobolev spaces of general type.

Keywords: embedding, anisotropic, multi-weight, multiparameter, integral operators, localization ‘method,

weighted spaces.
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