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Espasuiickuii nayuonanvuwiti ynugepcumem um. JL.H.I'ymunesa, Acmana
(E-mail: o.ademil 1 1(@gmail.com)

TCOI)eMbI BJIOKCHHA PAa3HOCTHBLIX BECOBBIX ITPOCTPAHCTB. |

2
B crartbe nccnenoBaHbl BIOKEHUS Pa3HOCTHBIX BECOBBIX ITPOCTPAHCTB Wp(l)). HOJ’Iy'-ICHLI HeO6XOZ[I/IMLIe 44

JIOCTaTOYHbIE YCJIOBHS BIOKEHHS STUX HMPOCTPAHCTB B IPOCTPAHCTBO CyMMHUPYEMBIX MOCIEA0BATEIBHOCTEH
l q(u), 1< p<g<o. Pabora coctouT u3 AByX uyacrteil. IlepBas yacTh MOCBAIICHA IMOJTYYEHHUIO OIHCAHHS

JIOCTATOUHBIX YCIOBHiA Broxkenus W (v) B [ (u).

Knrouegvie cnosa: pa3sHOCTHOE BECOBOE TIPOCTPAHCTBO, BECOBOEC MpocTpaHcTBO C000sIeBa, BIOKEHHUS.

HaCTOfIH_Iaﬂ pa60Ta IMOCBAIICHA U3YUYCHUIO BJIO>KCHUMN PA3HOCTHBIX BECOBBLIX MPOCTPAHCTB W;(U) B

MPOCTPAHCTBO mocienoBarenbrocteit [ (1) (1< p<g <w).

Pa3zHocTHBIE (DyHKIMOHANBHBIE TPOCTPAHCTBA M COOTBETCTBYIOIINE BOMPOCH! BJIOXKEHHUS €CTECTBEHHBIM
00pa30M BO3HHKAIOT, K IPHUMEPY, B TEOpHH 1D (HepeHIINaIbHBIX YpaBHEHHH. B To Bpems, kak anmapat Teo-
PHH BIIOXKEHHUS MPOCTPAHCTB (PYHKIHMIA C HETPEPBHIBHBIM apryMEHTOM Pa3BHT AOCTATOYHO XOPOILIO, TEOPHS
BJIOKCHHUSI TPOCTPAHCTB (YHKUMUH C AACKPETHBIM apryMEHTOM pa3BUTa OTHOCHTENBHO ciabo. Tak kak Ha
npaktuke quddepeHnanbHpie. ypaBHEHUS C IEPEMEHHBIMU KOQQUIIMEHTAMH YaCTO PEIIaloT METOIOM KO-
HEYHBIX PA3HOCTEH, 4TO TPeOyeT PasAMyYHbIX alPHOPHBIX OIIEHOK, TO HHTEPEC K TeopeMaM BIIO)KEHHS BECO-
BBIX MPOCTPAHCTB (YHKHUUI C JUCKPETHBIM apryMEHTOM B HACTOSIEE BpeMs HE yTHXaeT. DTOMY CIOCOOCT-
BYIOT TaK)K€ Pa3IMYHBIC N10JIE3HbIE PHIOKEHUS TaHHOH TEOpHH.

[lo manHO¥ TemaTuke WM3BecTHHI padoThl b. MycuimmoBa u M. Otenbaera [1], I'. Myxamenuesa [2],
E. C. Cmamnosa® [3], K. T. MeiaO6aea u M. OrenbaeBa [4], P.Oitmaposa u A. Il. CtuxapHoro [5],
A. T. bynabaera u A. T. MyxambemxanoBa [6] u npyrux [7, 8]. Tak, M. OrenbaeB BBen crnenuanbHBIE YC-
peIHeHHsI BECOBBIX (DYHKIMH, Oaronapsi KOTOPBIM OH IOJIyYHJI, B YaCTHOCTH, ABYCTOPOHHHE OLIEHKH HOPM
HEKOTOPBIX OTIEPATOPOB BIIOXKEHUS, OMMCAHUE CIEKTPa U OLEHKH (PYHKIHH PAacCHpeAeICHUs CIIeKTpa HEKO-
TOPBIX MOJTYOrpaHUUEHHBIX oneparopoB. B padorax E. C. CmaunoBa pe3ynbratsl u3 [1] Obiir 06001IEHE! €
TOUKH 3pEHUs Pa3HOCTHBIX TEOPEM BIIOKEHUSI, HCCIIEIOBAHBI BOIIPOCHI BECOBOI'O BIOYKEHUS

wL(l,u)—)lq. Q8

B [3] ObumM mONMyYeHbI KPUTEPHH KOMITAKTHOTO BIOXkeHUs (1), a Takke W3ydalluch HEKOTOPBIE CIIEK-
TpajibHbIE BOIIPOCHI AJIS1 PACCMAaTPUBAEMBbIX TaM Pa3HOCTHBIX olepaTopoB. Kpome 3Toro, AMCKpEeTHBIN Bapu-
anT ycpennenus M. OtenbaeBa kak MeTO[ ObLT UCTIONB30BaH U B padboTtax b. MycunumoBsa, A.T. bynabaesa,
A.T. MyxamberxkanoBa, ['. MyxamenueBa u Japyrux wartematukoB. B pabGorax A.T. bynmaGaeBa wu
A.T. MyxamOeT)xaHOBa HUCCII€ZI0BaHbl BOIIPOCH! BJIOXKEHUSI U OLEHKH allllPOKCUMATUBHBIX YHCEJl OllepaTropa
OJIHOBECOBOTO BJIOKEHHUSI B JIByMEPHOM ciryuyae. J[ByXBECOBBIE TEOPEMBI BJIOKEHHUS M3YyYAIUCh B paboTax
P. Oiinaposa, A.Il. CtuxapHoro [5], rae ObUT MOTy4eH KPUTEPHiA HEMPEPHIBHOTO X KOMIIAKTHOT'O BJIOXKEHHMS

w; (p,U) —>1,(u),
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BBIp)KEHHBIH B TEpMUHAX AUCKPETHOW GyHKUMHU B”>?, 31ech £, — Lenble Yucia.

t,s
B nanHoi paGoTe momydens Teopemsl Broxerus w, (1,0) —/ (u) B TepMHHAX JIOKATBHBIX OLEHOK.

B HCpBOﬁ qaCTu pa6OTBI Haﬁ,[[eHBI AOCTAaTOYHBIC YCIIOBUS BJIOXKCHUS, BO BTOpOfI — HeO6X0,I[I/IMBIC.
0

Jamam onpenenenne mpocrpancts w (v), [, (u) (1< p,q<oo). Ilyets v = (U j) — HEOTpHIATENb-

Hasg YMCJI0Basd MoCjI€A0BaATCIIbHOCTD, YAOBJICTBOPATOIIAA YCIIOBUIO HEBBIPOKICHHOCTU

0

du, >0(k=1,2,.).
Jj=k

Yepes /, (u) (u; 20) 0bo3HaYaETCs NPOCTPAHCTBO MOCIEI0BATENBLHOCTEN Y = ( y j) 4

L © KOHEYHOW HOPMOI
=

. 1/q
bl ~( 1| 1o ),
Jj=0
O6o3HauuM yepe3 A pasHOCTHBIH onepaTrop
Ay ={Av,} LAY =y -y (=12, 3

2 _ 0
Onepatop A” Ha y = { y j}j:I 3a/1aJUM paBEHCTBOM

Ny, =y, =2y, 4y, =M, — Ay, (9, =0). 4)

BecoBoe pa3HOCTHOE MPOCTPAHCTBO wf, (U) (1< p<o0) Henoi rmagKocTd m =2 Ompenensiercs Kak

MIPOCTPAHCTBO BCEX MOCIEOBATENBHOCTEH ) = ( y j) » TAKHX, 4TO HOpMa

©
j=

0

wg,(UHZ(IA% |p+uj|y,.|p)} <o (,=0). ®)

=

|y
HMeer MeCTO AMCKPETHOE PABEHCTBO

J=2 Jj=2
yn+j :yn + ZAyn+S + ZAzyrHlH (1Sj£k+1)’ (6)

s=—1 s=-1

KOTOPOE JIETKO JI0KA3HIBAETCS] METOJIOM HHJLyKIIMH B3 PeKyppeHTHBIX hopmyi (3)-(4), onpenensiommx A u A°.
0
[lycte n,k >0 — nensie. [lycts R, — MHOXecTBO mocienoBarenbHoCTel 1 = {rj} _ € [”, s xoTo-
: -

PBIX
=1. (7

ITomoxum, 4TO

FERn,k J=n

n+k p
S, (n.k)= inf {Z‘rj‘p U/} :
BBenem xapaxTeprcTHuecKkuii pazmep k: [9]:

. sup k k7S (n,k) <1}, ecnm v, <1,
T b | p=—t=
0, ecaa v, >1, p—1
His BceX n — 4uCIo k: >0. Dr0 oueBuaHO mpu v, >1. Ecm v, <1, T0 S, (n,O) =v!” <1, orkyna
cnenyer k, >0.
Kracc (Hp). Bynem roBoputk, 4TO IOCHENOBATEIBHOCTD L):{U f}fl nonyctuMa (odopmirsieM Kak
-

vell,), ecmu k <o (n=1,2,..).
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Ipumep 1. BecoBas Mocae0BaTeILHOCTD U = {1}; eIl , snech k, =1.
Ipumep 2. IIycte v, 2 L, j=1,2,.. Torna S, (n,k)=1, OTKyJla clenyer, 4TO
{kk"7'S (nk) <1} < {0.1} m k, <1, T.e. k, =0 mmbo k, =1.

Hwxe Bcrony

M, (nk)= (klliu] .

Ouesnnno, uto S, (n,k)< M, (n,k). Beenem cremyromee yCloBHE PeryiapHOCTH. Bynem roBopurs,

YTO BECOBas MOCIEN0BATENFHOCTh L = {U j}; YIOBJIETBOPSIET YCIOBHIO (1 ) (vel), ecnu CymecTBYET, Y,
0 <y <I, Takoe, 4to i Bcex k,n >0 — menbix

yMp’U(n,k) < S, (n,k). )

Ipumep 3. IlocaenoBaTenbHOCTE L = { j’“} , 0<p <1, ynosnerBopseT ycioBuio (8). [elcTBUTENbHO,

ecmu k=0, To S, (n,0)=M , (n,0). Ilycts k=1, n>1. Torna S, (n,k)=(n+ k)_”/p . C ipyroi CTOpOHBI,

1 n+k p n+k —u l/p_
M, (nk)= [k 121 J [kﬂzj dtj -

(lloen o T ey G (5 T
<(n+ k)™ {[’;{ tk (1_ :;ml_l“} (1) (k)™ <(1=n) 7 S, ().

0
IIpumep 4. Besikasi peryiisipHasl B CMbICIIE (1 ) MOCTEI0BATEIBLHOCTD L = {U ; },—:1 JIOIyCTUMA.

o o0
JeiicTBUTENBHO, YCIIOBHE HEBBIPOXKIEHHOCTH Zj:noj >0, n=1,2,..., 03Ha4YaeT, YTO CYIIECTBYIOT TAKHUE

1/p
yncna k€N u §, >0, urto z U >0,. U3 ycnopus (1) umeeM S, (n,k)Zy(ﬁSn) , OTKyJia BbITE-
+

KaeT, 4To:

1/p
D, = {k>0:(k +1)'"S, (n.k) <1 c{kzo:y(k+1)2_l/” [—kl lsnj 31}=Kn,
+

* =2/p'
1.e. k, =supD, <supK, <(8,y) " .
o0 *
BysieM cunfaTh, 4TO BECOBask OCIEIO0BATENBHOCTD L = {U ].} _, YZIOBIETBOPSIET YCIOBHIO (1) w nama-
i

meM L € [ grecnm eymectByer Y, 0 <y <1, Takoe, 9yTo /st Bcex 7=0

YM, (nk) < S (nk),0<k<k, )
Ilpumep’5. 1lyctb v, >1 W CylIeCTBYET Takas MOCTOsIHHAs ¢ > 1, 4to
1 =1,2,... (10)
c v

n+l

Torma v el . JIeHcTBUTENBHO, 3 IPEMEPa 2 HMEEM k: <1. Pacemorpum S, (n,k) nnst k=0,1.
S,(n,0)=v," =M, (n,0)2yM, (n,0), 0<y<l. Jlnsz k=1
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1 1/p O 1/p
_ . I'p . _
SU(n,l)— mln(xt)n +yUn+1) > mln(xl)n +—y0nj 2( i j =
x+y=1 x+y=1 c c
x,y20 x,y20

1/p 1/p 1/p 1/p 1/p
1 (v, v 1 L, 1 v, +V
= | iy n i v 4L > — Q_n Tn+l =vM n,1),
cl/”[2 2) (k} [ cJ (23} ( 2 J WM (D

2
rae v, =e" , He ynoBieTBopseT yciaosuio (10),

[\

o0
ITpumep 6. BecoBasi OCIe0BATENEHOCTE L = {v, |

n=1">
OAHAKO AJid HCC BBIITOJIHCHO YCJIOBUC (1* )

* *
Nmeem v, >1. Torma k, =0. TToaToMy, 04eBUIHO, BHITIONHEHO ycoBUe [ . L He YAOBJIETBOPSET yC-

nosuto (10), Tak Kak

L e —2n-1
=" >50,n— oo,

C npyroit croponsy, k, =0 mpu n>1 u
S, (n,0)=v" =M, (n,0).
Jlns v ell, mocrenoBaTebHOCTD {k:}nzo Oy/eM Ha3bIBaTh XapakTephueTHIeCKuM pasmepom. Ompesie-
M TieTourciIennbe otpeskn (0, u Q . Kpome Toro, Gya1eM Ha3bIBaTh LETOUHCIEHHBIM OTPE3KOM M 060-
sHayath [m, k] (m<k) MHOXeCTBO ebIX yrcen {m,m+1,.4,k} . LlenodncIeH DI 0TPe30K
Q, =[nn+k, | (11)
He TmycT, Tak Kak 7 €Y. Mepa ‘Qn‘ =k, +1. Tonoxum Taxxe
Qp={n.n+k; +1]. (12)
Eciu k =k, <00, T0, KaK JIErko YBUJETb,

K8, (k) <1< (k+1)™7 S, (nk +1).
BeeneM 1ienounciieHHy 0 QyHKIHIO

Iycrs A, (n)=A, (n,k:), k, =k, (v).
Ha xapakTepHeTHUeckrX oTpeskax (), crpaBeuuBa

0
Jlemma. 1lyeth 1< p,q < oo, — TOCIIEAOBATENBHOCTh L = {U j}j:l e(H p) U YJOBIIETBOPSET YCIOBHUIO

(9)-Tormanpu k=k, cnpasenmnea oueHKa

1/q 1/p

n+k q 6 . n+k 5 p Vp n+k »
Zuj‘yj‘ S;Aw(n) Z‘A yj‘ + Zuj‘yj‘ . (13)
j=n J=n

j=n
v * .
Hokasamenvcmeo. Paccmotpum ciy4ait k, >1. Ecmu v, = 0, Vj=mn,...,n+k, TO HEpaBEHCTBO JIEMMBI
oueBUHO. [103TOMY MOXXHO CUUTATh, YTO

max
n<j<n+k

yl/|:|yz|>0-

bonee TOT0, MOKHO CUMTATh, 4YTO
y =1 (14)
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Otmetnm, uto u3 (14) cienyer

n+k q Va n+k Va
Zuj‘yj‘ <\ 2| - (15)
Jj=n Jj=n

Tenepb 3aMCTHUM, YTO OJIA JOKA3aTCJIbCTBA (13) AO0CTAaTOYHO J0KAa3aTh CJICAYIOIICC HEPABCHCTBO:

, n+k p n+k Vp
< efin) {(zw] (o] } 09
Jj=n Jj=n

HeiicTBuTensHo, U3 (16) nmeem

n+k Vg n+k Ve n+k p n+k Vp
1+1/p’ p p

el = ’ j : Y, il :

2y | =e(ee )™ D | [T || 2ol

j=n J=n J=n

Jj=n

n+k Vg n+k Vp n+k p
(Zuj‘yj‘qj <A, (nk) {LZ‘N%"’} J{Zuf‘yj‘pJ }
Jj=n J=n J=n

Ecin 3pece ¢ 6y, To at0 HepasenctBo (13). Urak, Bmecto (13) OyneM JOKa3bIBaTh HEPABEHCTBO
(16).
Iyctb ¢, >1 1 1, 0 <1 <1, — HEKOTOpBIE UUCIA, 3HAUEHHSI KOTOPLIX OyIyT OIIPEEICHBI IO3KE.

Hanee u3 (15) nmeem

1. Ecnu
L n+k Vp
¢ (k+1)"" (Z\Azy,-\”] >, (17)
Jj=n

10 (16) cripaBeTHBO ¢ MTOCTOSIHHOMN € = con_l.
2. Ilycts

Jj=n

 ntk Ip
o (k+1) fZ\Azy,-\"] <n (18)
[Honoxwum B paBeHcTBE (6)

;. :{yn + > Ay g2
Vs Jj=0.
Nmeem mna j:1< j<k+1
n+l+s<a+l+j-2=n+j-1<n+k+1-1=n+knpus<j-2,

19)
n+l+s<nmpus=>-1.
Ecmu j:1< j<k+1, 10, B cuity (18) 1 uncnoBeix HepaBeHCTB (19), momyunm
j-2 Jj-2 n+k
yn+j - rn+j = ZAzyrHHs < z ‘Azyn+l+s < Z‘Azys <
s=-1 s=-1 s=n (20)

1/p
”J <(k+1)" ek +1)"7"" =g (k1)

o (S

B cBoto ouepenp, u3 (20) BRITEKAIOT OIICHKH:

n+k Vp ,
(Z y, -7, "’J <em(k+1) " (k+1)"" =c;m(k+1)"". 1)

s=n

Taxoke u3 (6), (19), HepaBenctsa ['enbaepa, (18), (9), B cuiny yrBepkaeHus (6), umeeM
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2
ZA yn+1+s

n+k Vp P -2 ) w1 VP
( sys_rSpJ :{ZU,”]- 4 } {ZU’H/[Z‘AZJ}sj } <

z yj\(gon k+1”1’[z‘A2y]‘pj (Zv]—

Jj=n

n+k Vp
<(k+1)" ¢y m(k+1)""" (Zv j =c;m(k+1)"" M, (n,k)< (22)
1 -1/p' -1 -1 -1 1/p lk+1
<e,m(k+1)"" [y7'S, (mk) =y (k+1)° p = (kS, (n,k))<
<2¢my (k+1)"7 7 < 3(k+1) R
ecau N=7, ¢, = 6. O603HaUUM
n+k
(8]
Torna, B cuity (21) u paBenctsa (14), uMeeM OLIEHKU:
n+k p n+k p ,
b> (Zrl —yj‘pJ —[Z‘yj‘pJ >y —cgln(k+l)_l/p >1—c(;11121—c(;1 2%, (23)
Jj=n Jj=n

0
eciu ¢, = 2. Jlanee mycTh 7 = {r} el

~ _ g7-1 . N ~_[(~”
7)o €l rae 7, =br, nus j=mn,..,n+k, Toraa r—{rj}jzleRn,k H, I0-

naras B, =r, /b Vj: n<j<n+k, B =0, BBULy (23) umeeM

n+k+1

n+k ‘ ‘ p b erk
J n / Jj=n /

=b(k+1)’1’””'[(k 1), nk+1J (k+1) oy 1 (k+1)”/”

1+1/ » 1
>— 24
[ i \j 3 (24)
B cuy ouenok (22) u (24) noxyuaem

ne 1/p
(k+1)1+1/p'(zliuj‘yj‘[7] >
j=n

1/p
1+1/p( ‘ ‘ j k 11+1/p (ZU ‘r _yj‘ J >

W3 mocnenneil oneHkn BUAHO, 4yTO Ipu ycioBuH (18) mHepaBencTBo (16) cnpaBenianBoO C MOCTOSHHOM

1/p
-~ J >bS, (n,k+1)=

OTKyHAa CJICAYCT, YTO

(25)

>

¢=6. Bo3pmem B kauectBe ¢ B (16) BenmnuuHy ¢ = max{6,c0n’l} = max{6,6y’1} npu ¢, =6, n=y. 3ame-
THM, 4T0 U1 ciydas k, =0 mokasath (13) mocTaTouso nerko. JleMMma 10Ka3aHa.

Ilycts X, Y — mpocTpaHcTBa ¢ MOIyHOPMaMHU ||-;X || u 5y

| COOTBCTCTBCHHO. By,I[CM TOBOPUTH, UTO

X Bnoxeno B Y (3anuice X — Y'), eciu BBITIOJTHEHBI YCIOBUS:
el) Xc7¥;
e2) 3c¢>0: ||Z;Y||_

U3 ycnoBus €2) cnenyer, 4To TOXKICCTBEHHBIN oriepaTtop Lx = X HenpepbiBeH, Kak 1 onepatop u3 X B Y.
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©

Teopema 1. Ilycth 1< p < g <00 — MOCIEAOBATENBHOCTh L = {U ; },—:1 €ll, u ynoBieTBOpSIET yCIOBHIO

(9). Mycte A;, =sup,.,A,, (n)<oo. Torna
wy (v) 1, (u) (26)

U ISl HOPMBI OIIEpaTopa BIOKEHUsI £ MMEeT MECTO OLIEHKa
L2 1+1/p, —1 4%
“E.wp(u)—>lq(u)HS6-2 YA,

u®
00 * 0
Hoxaszamenvcmso. BBeneM mocnenoBaTenbHOCTb TOUeK {m, },  ={m, , +k, 1 +1},, Ha Z,, my =0.
-
% % *
Hanee oOpasyem uHTepBansl ), cinegyromum obpazom: Q —=|m,,m, +k, |, n=0,1,..., my=0.:Teneps
n n n
*
HpeACTaBUM Z, KakK JU3BbIOHKTHOE 00beIHMHEHHE HHTepBaTaMu
n

z.= Q, . 27)
n=0

*
3aMeTI/IM, 4TO MO MOCTPOCHHUIO Qm JaHHOC O6’B€I[I/IHCHI/IG HGﬁCTBHTCHBHO TITOKPBIBACT BCE TOUYKU VA i
n

Hmeet mecto PaBCHCTBO,

i 2 = ia/" (28)

uTO B Clly4ae a, = j o3Hauaer (27).

.
OtmerHM Takxke, 4to Q, — 3TO XapaKTepUCTHYECKHE OTpe3ku (2 , KoTopblie ObuM BBeAeHHI B (11).
n
ok
Takum o6pa3oM, (27) — 3TO AWIBIOHKTHOE IMOKPBITME Z, XapaKTePHCTUYCCKHMMH HHTepBadamu €2 .
* k
ITo unTepBanam an MOCTPOMM HHTEPBAIILI an s an 7 [mn,mn + k'"n + 1}, n=0,1,..., my=0. 3amernm,

e
4TO IO MOCTPOEHMIO (2 Un—on €CTh IIOKPBITHE Z, , IPUYEM HEJAU3BIOHKTHOE: Z, C U Qm , HO
n - n

m, +k +1
2% ZJ DIDWE Z > (29)
JeZ,) n=0jeQ, =
Q, —oTo oTpe3ku Q , BBEJCHHbIE B (12).
3a1v:eT1/1M najee, 4To
A <supA <supd = A <oo, (30)

! m, 20 : n20

Y, HCTIONB3YS ONEHKY (28) U 1eMMYy, OTYYHM OLIEHKY
q/p

W z\y\ zzwmq S(C g LS (800 +oln) <
’Y .
je

m
n

(€1))

q/p

<(1247)"y" z > (‘Azyj‘ +v, |y, )

n= OjeQ
Honaras B (29) j = a, , umeem

S Y ]Z(;a +]Z(;a

nZOjEQm
n

<Y+ 30, =230, (32)
Z AL T =0
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q/p
OneHuM Tenepb CBEPXY BBIPasKEHHE {ZT_OZJEQ (‘ A2 v, "’ +v, ‘yj“’ )} u3 (31). Uz (32) cnenyer

n

q/p

w w q/p
> (‘Azyj‘f’ +v, ‘y,‘p) <pu' {Z(‘Azyj‘p +v, ‘yjr)} =4/» ”y"q[z’(o) (33)

n:OjeQm j=0
[Moxcrasum teneps (33) B (31):
q N, ~Laalp||,||9
y <(124 ) vy 277 ||y .
by <20 2 bl
Teopema nokaszaHa.
Teopema 2. Tlycth 1< p< g <o0o — TOCHENOBATETBHOCTE L = {U j}; , YIIOBJIETBOPSAET YCIOBHUIO (8).

[ycte A, , <oo. Torna cipabemuBo BioxkeHue (26).
Jnst nokazaTensCTBa TEOPEMBI 2 TOCTATOYHO 3aMETUTh, YTO, B CUITY yciIoBHA (8), v = {U j} ell,.

Cneocmsue 1. Ilycts 1< p < g <oo. CrpaBeyivBa OlleHKa

. I/g .
[Z‘yjzj‘q} gcsgp‘zj‘{Z(‘AZyj‘P +‘yf‘p)i|
j=1 Jz1 j=1

q . *
Hoxaszamenvcmeso. 3nech B Teopeme 1 HyxkHO B3sTh U, =1, u, —‘zj‘ (j=1). Torma k,=1 (n>1),

1/q
* p—
Au,u - Supnzl( |Zn+1| ) .

Cneocmsue 2. [lycth 1< p<g <o, 0<pu<lu

1/q
= sup k" [Z‘ ‘ J <o,

nxl,k>1

1/p

Torma uMeeT MecTO OIleHKa
1/p

0 Vg £
[;\y,zﬂ ScA{;(‘Azyj‘vaj“‘yj‘p)} : (34)

CrpaBeTMBOCTH OLIeHKH (34) BEITEKAET U3 TEOPEMEI 2.
Cneocmeue 3. Tlyctb 1< p <g <o W CyIIECTBYIOT Takue 0 < <1<bh < oo, yto ansi Bcex n=>1, k>0

n+k n+k p
(Z\ \J [k+120.] <b min v!". (35)

J=n Jjeln,n+k]

Torna CIipaBCyIMBa OLICHKA

" g
(Shal] s, 66
= ’
Jloxazamenscmeo. 13 (35) umeem

1/p
Su<n,k>>( min v, j > M, (nk).

n<j<n+k
Tem cambiM BhInONHeHO yenosue (1), tne Y =b"'. Torna
D, ={kz0:(k+1)"""S, (nh) <1} k=07 (k+1)""" M, (n.k)<1} =

= {k >0:(k+1)"""M  (nk)< 1} =D’
q.0/bP

[ToaTOoMy
k =supD, <supD’ =k,
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A.B.OcnaHoBa

Ecmu k=K, o

n+k p

(k+1)""" ﬁZb"’Uj <1
—+

Jj=n
n+k Vg
2
Zj
Jj=n

1 n+kb_p v
- V.
k+1 ; !

MBI oKa3zaiy, YTO BBITIOTHEHBI BCE YCIOBUS TEOPEMBI 2, 0TKy/1a cieayeT (36).

_ -1
_ ,,—bB < o0,
Jj=n

A (n)=(k+1)""” [j\zl\qJ P (
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A.b.Ocnanosa

AMBIPBIMIBIK CAJIMAKTHI KeHICTIKTepPAiH eHri3y TeopemaJjapsl. |

Makanana w;(u) aMBIPBIMABIK CalIMaKTBl KEHICTIKTEpHiH eHrizynepi 3eprrenreH. OCBl KeHICTIKTEpni
KMHAKTAIIATBIH Ti30€KTEPAiH KeHictirine /, (u), 1< p < ¢ <00 eHrisyAiH KaKeTTi )KOHE HKETKUIKTI apTTapbl
anbiaraf. JKympic eki GemimMuen Typansl. Bipimmi Gemim w(v) kemicririn [, (u) xemicririne eHrisymin

JKETKUTIKTL IIapTTapbIHBIH CHIIATTAMACHIH llyFa apHaJIFaH.

A.B.Ospanova

Embedding theorems of difference weighted spaces. I

In the work we research embeddings of difference weighted spaces w”(v). Necessary and sufficient condi-

tions of embedding of these spaces into the space of summable sequences /, (u), 1< p<g <o, are obtained.
The work consists of two parts. The first part is devoted to obtain a description of conditions of embedding
w’ (v) into £, (u).

P
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MuHuMAaJbHbIE H BBIINTYKJIBIC IIOBEPXHOCTH

B crarbe paccMoTpeHo ypaBHeHHe Momxa-Amriepa, paBasi 9acThb KOTOPOrO M €CTh CyMMa HHTEIPAIbHBIX
YCJIOBHBIX KPUBM3H DPAa3UYHBIX NOPSIKOB. VHTErpupys 3aJaHHOE ypaBHEHHE, MOJIYYCHO HHTErpajibHOE
ypaBHenue. [Ipumensas teopemsl U.Sl.bakenbmaHa, MOcTpoeH HeMUHENHbIN oneparop U, nepeBonsimuii Ko-
HYC BBIITYKJIBIX TIOBEpXHOCTEH Ha ce0s1. M3ydeHs! (PyHKIMOHAIBHO-TONOIOIHYECKHE CBOMCTBA orepatopa U.
JlaHb! BaKHBIE OLICHKH IpHMeHEHHs1 TeopeMs! llITeitHepa, a Takyke JOKa3aHbBI HENPEPHIBHOCTH M KOMITAKT-
HOCTB 3TOTO0 oreparopa. C moMormsio TeopeMbl KpacHOCEIhCKOro T0Ka3aHO CYIIECTBOBAHNE HETIOBIKHON
TOYKH OIIEPaTOpa, ABIIAIOLIETrOCs pENICHHEM AaHHOI 3a/1a4H.

Kuouesvie crosa: IMOBEPXHOCTD, BHITYKJIOCTh, KPUBU3HA, OIIEPATOP, UHTEIPAJIbHBIC YPAaBHCHUS.

MuHHMaNbHBIE TOBEPXHOCTH. SIBIISIOTCS MaTEMAaTHYECKUM OOBEKTOM, JOCTATOYHO XOPOIIO MOJIEINH-
pyroruM (U3NYecKue MbUIbHBIE IeHKH. OOpaTHO, MHOTHE TITyOOKHE CBOHCTBa MaTeMaTHYECKHX MOBEPX-
HOCTEH NPOSIBIISIOTCS B OMBITaX C MBUIBHBIMU IJICHKAMH.

B coBpeMeHHOM BapUallMOHHOM HCYUCJICHUM MPHUHATO BBIACIATH TaK HA3bIBAEMBIE OJHOMEPHBIE U
MHOTOMEpHBIE BapHalMOHHbIe 3ajaud. [lox OIHOMEpPHBIMH 3aJadyaMH MOJpa3yMEBaeTCs HCCIEeIOBaHHE
(YHKIIMOHAJIOB, OIPEJICNICHHBIX, HAIIPUMep, Ha MPOCTPAHCTBE KYCOYHO-TIIAJKKX KPUBBIX Y(t) B PUMaHOBOM
MHoOroo0pasuu. Kinaccnieckumu mpumMepamMmu Takux (pyHKIIMOHATIOB SIBISTIOTCS (DYHKIIMOHAN JITMHBI KPUBOK

J

BBI€ B MHOT000pa3uu. Hampumep, sxcTpemMarsiMu (yHKIIMOHANA JUTMHBI SIBJISFOTCS TE€0JIe3NUECKHUe, TTapaMeT-
PHU30BaHHBIE MPOM3BOJIBHBIM HENPEPHIBHBIM apamMeTpoM, a SKCTpeMasIMU (yHKLIHMOHANA OEHCTBUS SIBIIS-
I0TCA T€0IE3MUECKIE, TapaMEeTPHU30BAHHbIE HATYypPaJIbHBIM NTapaMETPOM.

OnHaKo BO MHOTHX BOMpocax (U3WKH U MEXaHUKHU TOSBISIFOTCS BaKHbIC ()YHKIIMOHANBI, OTpEJeNieH-
HBbIE HA MHOTOMEPHBIX 00BEKTaX U MOBEPXHOCTSX, HATPUMED, HAa IPOCTPAHCTBE ABYMEPHBIX MTOBEPXHOCTEH C
¢uKcupoBaHHON TpaHuled. BaxkHbM mpuMepoM sABJsieTcss GYHKLIMOHA TUIOIIAAN, COTIOCTABIISIOMIEH KaxK-
JIOM TaKO¥ MOBEPXHOCTH €€ TUIONIAb.

JpyruM npuMepoMm, TECHO CBSI3aHHBIM C MPEIbIYIIUM, sBisieTcs: pyHknuonan lupuxie. B takoi Tep-
MUHOJIOTUH (PYHKIHOHAT IUIomany u GyHKunoHan Jlupuxiie MOXHO Ha3BaTh JABYMEPHBIMH (DyHKIHOHAIA-
mu. B pabote [lao Yonr Txu u A.T.®omenko [1] u3ydeHs! MHOTOMEpHbIE ()yHKIMOHABI.

Yidt m QyHKIMOHAN NEHCTBUS Jy dt. DxcTpemMansiMH TakuxX (PYHKIMOHAJIOB SIBJISIFOTCS HEKOTOPBIE KpH-
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