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OO0 orienke cBepxy (PYHKIMHN pacnpeiesIeHu

IIpu n3yvyeHUn S/IMNTUYECKUX OIIEPATOPOB BO3HUKAET HEOOXOINMOCTH MCCIEJOBAHUS BJIOXKEHUS BECOBBIX
npocrpancTs CobosreBa B mpocrpascTBo Jlebera. CyIecTByer psi/i INCIEHHBIX XaPAKTEPUCTUK JJIsI JAHHBIX
BJIOYKEHUHN, OMHOU M3 KOTOPBIX SIBJISIOTCS AIIPOKCHMATHBHBIE YnCjia. B craTbe J0oKa3aHa OIEHKa CBEp-
Xy (DYHKIMU paclpeieieHns] AllPOKCUMATUBHBIX YHUCEeJI BJIOYKeHHsI BecoBoro mnpocrpancrsa CobosieBa B
npocrpaHcTBO Jlebera. PaccMoTpeHbI OCHOBHBIE OIpeJIeJIeHNs, CBSI3aHHbIE C IOHATHEM (DYHKIUUA PacIpe-
JeJICHUST allIPOKCUMATUBHBIX 9HCEJI, U I 9TONH (PYHKIIMK TOKA3aHBI OIIEHKH COOTBETCTBYIOIIETO OIIEPATO-
pa BiIOXKeHUsA. JIaHHBIN pe3ysbTaT MOXKET OBITH IPUMEHEH B MCCJIEJOBAHUU CIEKTPAIbHBIX CBOWCTB CaMO-
COTIPSI?KEHHBIX TU(PDEPEHINATBHBIX OIEPATOPOB.

Kmouesvie caosa: ammpOKCUMATUBHBIE YHC/IA, (DYHKIUST PACIpPEIe/IeHNs], XapaKTepUCTUIECKUN pasMep,
npoctpaucTBo CobosieBa, MPOCTPAHCTBO Jlebera, OTKPBIThIE KyObl, BecOBast (DYHKITHSI.

Beedenue

B pabote jsaercst oleHKa cBepxy (byHKIMH PaCHpPeIesIe s alllPOKCAMATUBHBIX IUCEJT BJIOXKEHUST IPOCTPAH-
1
cta W, (v) B Ly.
Ipusesem ocuosuble onpenenenus u obosnadenus. depes Wi (v) Gysem 0603HAYATH HOMOIHEHIE % (R™)
6eckoneuno nuddepeHupyeMbix GUHATHBIX QYHKIWI B R” ¢ 3aJaHHOIl CJIeIyIoIIeil HOpMOIi:

1/p
||U||W£(v) = (/Vzu|pv—|—/|u|pv) . (1)

3aech v — mourH Berojy mosoxkurenbHas dyaxiumsa uz L(loc) = Li(loc); 1P € L(loc); p' = L=

l<p<ool>n
1/2

V| = Z | D . D% — $
s ’ R M

o=l "

L,, Ly(loc) — neberoso mpocrpamcrso dyukumit L,(R™) ¢ nopmoit

ol = ( / |updt)1/p. @)

R™ — n-mepHOe BeIecTBEHHOE eBKJINIOBO ITPOCTPAHCTBO.
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Mycrs L(X,Y) — nOpocTpaHcTBO JTUHEHHBIX HENPEPBIBHBIX OIEPATOPOB, ACHCTBYIONMX U3 6AHAXOBOIO IIPO-
crpaHcTBa X B 6aHAXOBO IMMPOCTPAHCTBO Y.
N — annpokcuMaruBabIM ynciaoMm oneparopa A € L(X,Y') HaspiBaior cieyoriee qucio:

an(A) =infr||A—- K],

rze inf Gepercs 110 COBOKYIHOCTH BCeX KOHeUYHOMepHbIX omeparopoB K € L(X,Y) pasmepuoctu < N. 3nech
ap(A) — mopma oneparopa A.

Pacemorpum npocrpanctsa X, Y ¢ coorBercrByronmu HopMaMmi ||ef -, [[e||y. ToBopsr, uro X Bioxkeno B
Y (zamuce X —Y), ecoim X C Y u cymecrsyer Takast nocrosiuas C' > 0, 1ro

lzlly < Cllz]lx, VvoeX.
IIpu sTom orpanmdennsiit omeparop E : X — Y, rne Fx = x, Ha3bIBAIOT ONEPATOPOM BJIOXKEHUSI.
Ocrosnotl peayavmam

IIycrs E : Wzl) (v) — L, — onepaTop BJIOXKEHHUs IPOCTPAHCTBA WZZ)(’U) B L,.
IMonoxum N (A, E) = Zak(E)>)\ 1,(A>0), tme N (A, E) ectb dhyHKIMsI pacupeieseHus] allpOKCHMATHB-
HbIX gnces ay (E) . Yepes I™ Gyzem 0603HAUATH COBOKYITHOCTh OTKPBITHIX KyOOB BUJIA

Iycrs |E| — neberosa mepa E C R™. Heorpunarenbuyio dyukimio v € L (loc) Ha3BIBAIOT BECOM.
Bec v na R™ yuoBnersopsier ycioBuio Ay, (3ammcs v € Ay), ecau cymecryior takue §, 7 € (0,1), 9ro ajis

Beex () € I™ ppmoHstercs: HepasercTso [v < 7 [ Qu, Kak Tosbko e C @, le] < 46Q).
e

IIycrn
d(z,v) = supgso{d: My, (z,dv) <1}, (3)

1/p' 1/p
M, (z,dv) = d'~" (/ Ul_p/> (/ v) (4)
Qa(z) Qa()

1/p’
K (,d) = d="/" </ > ' (5)
Qa(x)

IIpumenss nepaBencTso L'ebiepa, mosydanm
A P 1/p
M, (z,dv) = d'~" (/ VP > (/ v) > d.
Q Q

1= supgoo{d: d <1} > sup, o {d: My (2,dlv) <1} =d(z,v).

rae

Orcrosia cripaBejinBoO

B naspneitimum yepe3 Q(x) 6yuer obosnadarses Kyd Qg (x) upu
d=d(z,v).

Bynem cuurars, 4To Becosas napa (v,v) Ha R™ ynosiersopsier yciaosuio I, | orHOCHTENbHO PYHKINK (3AIUCH
(v,v) € II,,;), ecim cymecTByeT mojoXkuTebHas Gyuxknus d(z) na R" Takas, uro mia  : My, (x,dlv) > 1.
Paccmorpum A-xapakrepucrudeckuii pasmep S(A, ), oupenenenustii qyia VA > 0 u 2 € R™ ciemyromum paBeHc-
TBOM:

S(A\x)= iglg{d K (z,d) < A} (6)

st manbHeRIero BbIYUCIeHNsT HAM HYKHBI OYJIyT CJIEIYIONINE JIEMMBI.
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Jlemma 1. CripaBe/IMBbI yTBEPIK ICHAS:

a) Ilycrs 0 < d (z,v) <00, 0<ec<1, 0<c3 <1—c Torma c1d(x,v) < d(t,v) st € cQ(x).

b) Iycrs 0 < S(A,z) < 00, 0 < ¢ <1, ¢ = (1+¢)"". Torma S(eiht) < (1+¢)S(\xz) as
tecQq(z), d=S(\ ).

Hoxasamenvcmso. } . .

a) Honoxum d = d (z,v) ud = (1 — ¢) d. Torga xky6 Qg (t) C Q s moboro t € cQ = cQj(x).

U3 s1ux paBencrs u ¢opmydibt (4) cupaseiiuBo, 9ro:

1/p' 1/p
My (z,dlv) =d'™" / i / v] <
Qal(t) Qa(t)
. A VP 1/p _
<(1—¢)f d </~ vlp) </~ v) <(1—¢)"M,, (x,d|v) <1
Q Q

Orcrona nmeeM, uro d (t,v) > d = (1 —c¢)d = c1d (x,v) .
b) Iycre d* = S (A, z) u Q* = Qqg+. Torma xy6 Qg (t) D Q* s moboro t € ¢Q*u upu Beex d > (1 + ¢) d*.
Caenosarensro, n3 dopmya (5), (6) 1 13 cKA3aHHOTO BBIIIE UMEEM

(K (z,d))” =d*» " / vlp12<d>lp/_n(K(a:,d*))p/>

d*
Qal(t)
> (1L+0)P ="\ = (e N

Orkyna caexyer Tpebyemast onenka S (ci\,t) < (14 ¢)S (A, x).
Jdemma 2. Ilycrs BecoBas Gyuxmusa v € Ao, My (x,dlv) > 1,Q = Qq = Qq(x). Torma cupasemso
HepaBeHCTBO

ol < e (o) [ s [ uPv) we G (@) )

riae ¢ > 0 "He 3aBucHT OT X u d.
Joxasamesvcmeo nemmsl 2 npusenero B [1]. Ilycrs v € II, ;. Beegem cuemyiomue MuOXKecTBa 2y, QN

Qy = {z: S\, x) <d(z,v)},Q ={z: S\, x) > d(z,v)}.

Paccmorpum BeiomoraresbHyio Teopemy:
Teopema 1. CymiecTByeT MOCTOSTHHAS ¢ > 1 TaKasi, 9TO IPU BCEX € > €y CHPABEJINBA OIEHKA

dt
N (A E) < C/QC’A m, (8)

rae Qe ) = {x 0 S (c_l)\,t) < cd(t,v)}.
Joxazameavcmeo Teopembl BbITeKaeT u3 jeMMbl 1 (cm. [2]).
Teopema 2. Ilyctb v € Ay B YJOBIETBOPSET CJIEILYIONAM YCIOBUSM:
1. Cymectyer L < 0o Takoe, 9To jist oboro Q € I™ crpasemBo

1 ,
—/vl_p < L < o0.
QJq

2. s moboro R > 0 cymecrsyer € > 0 Takoe, 9TO

1/ -
— [ v <eg,
QJq

kaK ToJbK0 Q C R™"\Qr (0). Torma cymecrByer noCTosiHHAsL o > 1 Takas, 4TO OPU BCEX ¢ > Cg CIPABEIJIABA
OTIeHKA

NNE)<eA T |{z: K (z,cd(z,v)) > A} (9)
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JZoxazameavcmeo. Tlyers v yaosaersopsier yciaosuio (1). Torma mia Q = Qg4(x) u uz dbopmynst (5) umeem

1/p'
K (z,d) = d—/" / o7 < Ld,
Qa()
OTKY/Ia CJIeJlyeT OIEHKa
1
S\ xz)=sup{d: K (z,d) <A} >sup{d:Ld <A} =(L7'\)". (10)
d>0 d>0
B cumy onpezenenns (6) st 06oro gucsia ¢ > ¢ nMeeM
Qo e={z:S(c'\2) <cd(z,v)} C{z: K (z,c1d(z,v)) > A}. (11)

Yuntesasg (10) u (11), n3 Teopems! 1 BEIBOIUM TpeGyeMyIo OIEHKY

_n
1

N\ B) < c/ S (eIt de < (L) 0 o = eod T {a s K (2, end (2, 0)) > A},

Qc,)\

rae co = L',
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Tapary yHKIMSICHIH >KOFapbLJaH Oarajiay TypaJibl

DJLIUTICTIK omepaTop iapasl 3eprrerer e caamakTsl CoboseB Kenicriria Jleber kenicririne enrizyzai seprrey
KarkeT. Byt enrizysi asy yiria Gipkarap caHIbIK, cunaTraMaJap 6ap, cojapabiy 0ipi — »KybIKTay CaHIaphl.
Makasaga caamakrsr CoboseB kenicririn Jleber KeHicTirine eHrisy/ iy »KybIKTay CaHIaPbIHBIH TapaTy OyHK-
[USICBIH >KOFapBIIaH barasaybl mostesaenren. 2KybIKTay CaHIapBIHBIH TapaTy (PYHKIUSCHI TYCIHIKTEpiMeH
OailJIaHbICTBI HEri3ri aHbIKTaMaJjap KoHe OCbl (DYHKIUsLIap YIIiH CONKeC eHri3y oIlepaTOpbIHLIH OaraJjia-
ybI KOpCeTiJireH. AJIbIHFAH HOTVKEHI e3iHe-031 Tyiinaec auddepeHIaIIblK OnepaTopIapIblH CIIEKTPJIIIK
KACHETTEPIH 3epTTeye KOIIAHY MYMKIH.

Kiam coe3dep: XKybIKTay canuap, Tapary (QyHKIUSACH], cUIarTaMaJiblk Mesmep, CoboseB kenicriri, Jleber
KEHICTIri, ambIK Ky0Tap, CAJIMaKThl (DYHKITHS.

M.S. Aitenova, G.Sh. Iskakova, K.K. Fazylov

About upper bound of the distribution function

It is necessary to study Sobolev’s weighting space embedding into the Lebesgue space in the research of
the elliptic operators. There exist a number of numerical characteristics for such embeddings. Approximate
numbers are one of them. An upper bound of the distribution function of the approximate numbers of
Sobolev’s weighting space into the Lebesgue space is proved in this paper. Basic definitions related to
notion of the distribution function of the approximate numbers are considered by us. Estimates of the
appropriate embedding operator are obtained for this function. The result obtained can be employed in the
study of the spectral properties of self-adjoint differential operators.

Keywords: approximate numbers, distribution function, characteristic size, Sobolev’s space, Lebesg’s space,
open cubes, weighting function.
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