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TAYBEPOBBI TEOPEMDI
JIJIA OBOBINEHHBIX &YHKIINN

B IIIKAJIE TIPABUJIBHO MEHSIOIIIUXCS
SYHKIIMN U YHKIIMOHAJIOB

B. C. Baamumupos, 0. H. posxxunoB
u B. . 3aBrasoB

Pesrome. B pafore npusenensl TaybGepoBBI TEOpPEMBI HOBOrO TUMA. B
9TBIX TEOPEMAX YKA3AHBI JOCTATOYHBIE YCIOBHS, IPH KOTOPBIX 06001IIeHHA ST
GYHKIHSA, IPEHAMAIOIIAA 3HAYSHUS R JIOKAJIBHO BBIILYKJIOM IPOCTPAHCTBE,
Ha CaMOM JeJjle IIPUHUMAET 3HAUYeHUs B BoJiee y3KOM 6aHAXOBOM IIPOCTPAH-
crBe. Ilpu 5TOM ecTecTREHHOUW ACHMIITOTUYECKOW IIKAJOH CIYXKHT cemeil-
CTBO aBTOMOZENBHBIX (PYHKIUOHAJIOB. DTH TEOPEMBI IPHUMEHEHBI JJIA W3-
Y9€HNs ACHMITOTHYECKUX CBOMCTB peweHnd 3anaun Komn nia ypasaennit
TEIIONPOBOLHOCTH.

TaybepoBa Teopus HHTEHCUBHO PAa3BUBAJACHL B MEPBOH IOJOBHUHE MPOILIOTO
BEKa U €€ DPEe3yJbTaThl NOABITOXKeHbl B MoHOrpaduax [7-8]. Chemyer orMeruTh
CylllecTBeHHBIN BKJIak BHeceHHblll V1. Kapamara B 31y Teopuo. OH BBea U uccie-
JOBAJI HOBYIO, OoJiee IMHPOKYIO 9eM CTEIEHHAs, aCUMIITOTHICCKYIO MIKAJIY TIPaB-
WIIBHO MeHSomuxcs pyHKmi, cM. [1], KoTopad HAILIa MUPOKoe MTPUMEHEHNE W 10
CHX TIOp HUCIOJB3YeTCA B PA3IMIHBIX 00JaCTAX MATEMATHWKH, CM., HAIPAMED, [9—
13]. Kpome Toro, . Kapamara passuj U yay9IInI MeTOIbl Xapau—/[ATTIBy I 1
Bunepa B TayGeporoii Teopuu [2-4], 10Ka3aB mpu >TOM pai TayOGEPOBBIX TEOPEM,
CM., HarrpuMmep, [5], KOTOpBIE U celfdac TPUMEHAOTCH B MAaTeMATHIeCKol (pH3TKe U
Teopun BepositHocTel [11], [14,15].

IToTpebHOCTH COBpeMeHHONH MATEMATHKH, 0COBCIIIIO MAaTeMAaTHIECKONH (PU3UKH,
noTpeboBaan CO3MaHNA TayOepoBO Teopun A1 0600INEeHHBIX (DYHKIINA, HE TOJIHKO
OJIHO, HO W MHOI'MX [IEPEMEHHBIX, BKJIKOUas 0000meHHbIEe (DyHKIUA CO 3HAUEHUAMU
B QYHKIHOHATBHBIX TOMOJOTHYECKUX TPOCTPAHCTBAX, U JAJbHENIIero pacuimpesus
ACUMIITOTHYECKON TKAJbI. MccreaoBanna B 9TOM HAINPABJACHUN BEJIUCh B OTIE/IE
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MaremaTnueckoit ¢pusnkn B Maremarmaeckom uacTuTyTe nM. B. A. Crekniosa, Ha-
urHadg ¢ u3BecTHON mmonepckoit paborsr H.H. Boromwobosa, B. C. Baaguvmuposa
u A.H. Tasxemuaze (1972 r.) mo TeopermaeckoMy 0BLACICHMIO HAGTIOIAEMOTO HA
SKCIIEPUMEHTE ABTOMOIEIBLHOIO MOBEIEHN BEJIMUNH, ONMCHIBAKONAX [JIyHOKO — He-
VIPYTroe JIENTOH — HYKJIOHHOE PAacCesHre B PaMKaX aKCHOMAaTHYIECKON KBaHTOBOH
Teopun mosaA [17].

HekoTopsre u3 pe3ysibTaToB 3TOH eATeIbHOCTH, B TOM YHCJIE W [OJIyIYEHHBIX B
nocnenane roapl [16], mamaraoTca B macToamett craThe.

Hanomuum HekoTopbie (hakThl U3 Teopun 0DOOIIEHHBIX (DYHKIIH.

Crangaprroe npocrpancTso Cobonesa—Illsapua 6eckoneuno guddeperuupy-
eMbIX OBICTPO yOBIBarOmIX (PYHKIMI 0003HaYaeM KaK OOBIIHO Yepes S, Tak uro S’ —
TIPOCTPAHCTBO 060OINEHHBIX (PYHKIMHE MEIJIEHHOr0 pocTa. IIpocTparcTBo 0600IIeH-
HBbIX (hYHKIMA MeIeHHOro pocTa ¢ Hocurensamu Ha [0, +oo) oboznavaeTca yepes
S',. UYepes D obosiadacM OPOCTPAHCTBO OCHOBHBIX (pymkumii (GeckoHedno mud-
(epeHIIUpPYEMBIX ¢ KOMITAKTHBIM HOCHTENEM ), & D’ — MpoCTpaHCcTBO 0G0GIIEHHBIX
dbysKImi (DPOCTPAHCTBO THHEHHBIX HENpePHIBHBX (QYHKIMOHATOB Ha D). 3Haqe-
mue 0600menHol byHKImu [ Ha ocHoBHON dyHKUME ¢ obosHadaeMm (f,¢), a ee
CTAHIAPTHOE yCPenHeHue ¢ 370l DyHKImeH

L) = (£, o(50): 1)

Y

Kak 06prano, feCTb npeobpasosanue Pypoe f.

ITyctt F u L — mpOoM3BOSBHEIE JIOKAMBHO BBEIIYKJEIE TOMOJIOTHICCKHE MPOC-
tpanctea. Jepes L(F — L) ofozHadaeM MPOCTPAHCTBO BCEX JHUHEHHBIX HEMpe-
peiBHBIX oToGpaxkenntt n3 F B L. B wacraoctn, &' = L(S — C). Ecm £ —
MPOM3BOJBHOE JIOKATHLHO BBILYKJIOE MPOCTPAHCTBO, TO mpoctpancTio L(S — L)
MOZKHO TPAKTOBATh KAK IIPOCTPAHCTBO 0000IeHHBIX (DYHKIMHA HAL S CO 3HAYEHNI-
mua B L.

Mycrs p(k), k > 0 npacuavrio mensowaaca dbyukuua (em. [1]). Byzem ro-
BOpUTH, 4T0 0000menHas dyakuua f(t) € S’ obraanaeT xeasuacumnmomurol oT-
wHocurenbro dyuxmuu p(k), ecnm cymecTByeT

.1
Jm oy Tk e() =g, ¥olt) €8, (2)

Eciau npu niobeix ¢ € S

1 1 t
S U0, 0(0) =0(1) s m(f(g):@(t))zo(lﬁ k—foo, (3)

TO TOBOPAT, 9T0 [ KBA3UACUMNINOMUNECKU 02Panttena oTHocuTenbHO p(k) Ha Gec-
KOHEYHOCTH YIU B HyJie (COOTBETCTBEHHO ).
!
Iycrs f(t) € S, Torma ee mpeoGpasosanue Jlamtaca

F2) = (£(6),€™)
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— aHajuTHYeckad GYyHKIMA B BepxHeil Houymwiockoctu (z = x+iy, y > 0), yzosie-
TBOPSAIONIAA OIECHKE:

Fla,y)| < y%(l + Jz)? (4)

¢ HeKOTOPBIMHA a,b u C. Wmeer MecTO ciemyomas, MOJE3HAS B TPUIOKEHUSX,
reopema (cm. [9]).

!
TEOPEMA 1. ITyemwv obobuennan pynxyus f(t) € S'.. Tozda ona xeasu-
ACUMNIMOMUNECKY 02DANUNCHA HA GECKOHEUHOCTIUL OTNHOCUMENBHO NPAGUADHO ME-
narowetica gynryuu p(k), mo ecmo

1
—(f(kt), ()| < Cyp, k>1,Vges, (5)
p(k)
6 oM U TOABKO 6 TOM CAYYAE, ECAU
1 |~/x C
W‘f(%’%)‘gﬁ’ ?+yP=1,9y>0 k>1 (6)

das nexomopwoi C u b.

Ourmerum, 9ro eciu Ha f HaJOXeHO mobaBodHOE maybeposo yciaosue (Hampu-
Mep, [ ecTb MoJIoXKUTeNbHAasd Mepa, KaK B TeopeMe Xapau—J/IATTiAByAa, HMIH f(z)
nIMeeT HeOTPHIATENBHYI0 MHUMYIO 9acTh, cM. [9]), To ycnosue (6) ynpomaerca u
TPUHUMAET BT

y -
\p(l/y)ﬂy)\ <C, 0<y<l. (7)

MuoromepHsIit BapraHT TeopeMbl XapAu—J/[UTTIByZa BIEpBbLIE JOKA3aH B pa-
Gore [6], a MHOrOMepHBIH BapuaHT TeopeMsbl 1 MoxKHO HaliTh B [9]. Tam ke npuse-
JIeH paz MPUIIOKEHNH STHX M APYTuX TaybepoBBIX TEOPEM B PA3IMIHBIX 00JaCTAX
MaTeMATHUKH.

[lepedopmynupyem Teopemy 1 B HECKOIBKO APYrOM BUJE.

TEOPEMA 1'. ITycms f € 8, npuuem

fes,. (8)
u Ppynryua e € S maxosa, 4mo
ety =e", nput>0. (9)

Toz0a caedyrouue Yeaosus IKEUBALAEHTNHDL:

(1) f(x) K6a3UACUMNMOMUNECKU 02DAHUNERE & HYAE OTIHOCUMEADHO NPAGUAD-
no Mmenarouetca gynkyuu p(k), mo ecmo

ﬁ ‘(f(%)@(x))‘ <Cy,, k>1, Vges;

e(T Y\ o C

ol
Y

p(k)
daa uexomopmxr C u b.
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B sroit dhopmynupoeke yciaosud (8) u (9) BEIVIALAT BeCbMa 06pEeMEeHUTEIbHBIMA
(oHHE ¥ TOJBKO OHH cozepkaT npeobpasosanue Pypoe). Kax GyIeT HOKA3aHO jalee
OHHU ABJSFOTCA W3IAITHAMA.

Ha camom mesre TH W Apyrue CXOmHBbIE TMPOHIEMBI MOTYT OBITH PACCMOTPEHB
¢ Gosee oOmIeH mozUIMM, TAC KBA3HACUMIITOTHIECKHAE W APYTHE CBOMCTBA paccma-
TpUBaeMbIX (PYHKIMIH OMICHIBAIOTCA B TEPMUHAX MTPUHAJICKHOCTA HEKOTOPHIM 0a-
HAXOBBIM TIPOCTPAHCTBAM.

IMycrs f — o6o6mennas pyuknuda u3 S’ co 3HAYEHUAME B 6aI1aX0BOM IPOCTPAH-
ctBe B, TO ecTh nmHeiiHoe HenpepbiBHOE oToGpaxkenne n3 S B B (f € L(S — B)).
PacemoTpuM ee crasmapTHOE yCpenHeHHE L]f(x, y) € B ¢ HEKOTOPBIM (DUKCHPOBAH-
HEIM giapoM ¢ € §. Jlas Hero crnpapeIMBa OIeHKA, HA3bIBaeMas 00wet oyenKot
KAGCCA,

c
I3 ole < G+ )", eR y>0 (10)

¢ HekotopeMu a, b u C. Ilycrs B BI0XkeHO B HEKOTOPOE JIOKAJBHO BBIILYKJIOE TOIIO-
Jormyeckoe mpocTpancTBo L v f ecTh nuHeiHOe HenpepbIBHOE 0TOGpakeHne U3 S
B L, To ectb f € L(S — L£). Torgma ycaosue (10) MOKHO paccMaTpUBaTh KaK He0O-
xoaumMoe ycaosue npuHasgiexuoctu [ kiaccy L(S — B). Ilpencrasnsier uaTEpec
BBISICHUTBH HACKOJIBKO 9TO YCJIOBUE ABISETCH JOCTATOYHBIM. B Kakoil TO Mepe 0TBeT
HA 9TOT BONOPOC JAET CJIEAYIOIIAS

TEOPEMA 2. ITyemv B — 6anax060 1 L — 40K0ADHO SBINYKAOE NPOCTNPANUCTIGA,
npudem B saooiceno e L aunetino u nenpepvisno. Ilycmo danee f € IL(S — L',), wE
S, npuuem [ w(€)dE # 0, u nyemo LY (x,y) — usmepumasn npu (z,y) € R x (0,1]
Pynryus co snauenusmu 6 B u cywecmeyrom a,b u C, maxue wmo

Zlé};y”||13§c’(ﬂv=y)||[B <C(A+1x)? zeR (11)

Tocda (£(), 0(€)) € B, Vo € .

S3AMEYAHME. Teopema ocTaHeTcst CpaBe/INBOMH, €CJU IPOCTPAHCTBO S 3a-
MeHuTh Ha npocTpancTso D. Ilpn sroM cienyer TobKo yeaosue (11) 3ameHuTs Ha
ycaosue: st oboro d cymecrBytor b u C, Takue 9To

sup y*|L¢ (2. y)le < C mpu 2| <d. (12)
O<y<1

Samerum, 9TO YCIOBHE U3MEPHUMOCTH B TEOPEME He AB/ISeTCH SK30THIECKUM.
CymiecTByOT IPOCThIE NPUMEDPBI HEU3MEPUMBbIX (DyHKIuU €O 3HaYeHUsAMU B Oalra-
XOBBIX IIPOCTPAHCTBAX.

C moMOIIBH TEOPEMEI 2 HETPYAHO JOKA3ATh CICAYIOIIYIO TEOPEMY, ABJIAIOILY-
10ca 06001meHneM TeopemMel 1, 0 KOTOPOH rOBOPHIIOCH BHIIIE.

TEOPEMA 3. ITycmo p(k) npasusvho menaowaaca gynwyua, B 6anaxroso npo-
emparncmeo u w € 8, npusem [w(€)dE # 0. Tozda caedyrouue ycrosus sKeusa-
AEHINHDL:

(1) f KBA3UACUMNMOTNUMECKU 02DAHUMEHA 68 HYAE OTMHOCUMENDHO P, MO ECTND

s sl (7@l <o vees: 09)
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(2) cywecmeyrom A u d maxue, wmo

1 Ty A 2., .2
— |z (%% H <=, =1,y > 0. 14
e g |E Gl < e et et =10 (1)

Ormerum, uro onerky (13) n (14) MOXKHO NepeNHCAThH B BAJE

(I we)l) < voes

UGN <o et oo
B Y

e J9° () — dyukumonasn, onpeeeH bl Ha MHOXKECTBE HEOTPHITATETBHBIX H3MeP-
uMbix byskmuit u samasaembit bopmyott J5°() = supgsq(1/p(k)-). s npumo-
JKEeHUH BeCbMa BaxKHO Hapsaly ¢ Jo° pacemarpusaTh v apyrue pyHKUuoHaIbL. s
9TOI 1eJ I MBT BBOIIM CIENUAILHBIA KIace (PyHKIMOHAIO0E, KOTODPBIA HA3BIBAEM G6-
momodesvroimu. OH ABIAETCA €CTECTBEHHOR aCUMITOTHYECKOH IKAIOH s 3TOro
KDyTa 33739 W BKJIIOYAET B cebd cTaHgapTHHE (DYyHKIMOHAJBI THIA HOPM TIPOC-
TpasCTB LP ¢ IpaBHJIbHO MEHAIOIIAMUCS BECAMH.

ABTroMopenbHbIE (GYHKIMOHAJNLI. [IpocTpaHCTBO M3MEPUMBIX HEOTPHIA-
TesbHBIX (DYHKIHHA HA MOJ0KNTENbHOM motyocn obosHadaeMm M . Ilycrs J (p(k))
—pyurumonan #a M. co 3HaueHuaMu B [0, +00), IPUIEM €ro HOCHTEb MPUHA-
nexut [1,4+00) co smaverusavu B [0, +00]. Ilycrs 10T dDyHKIMOHAT TPUHAMAET
KOHCYHbIE 3HAYCHHSA HA OIDAHHYCHHBIX M3MEPHMBIX (DYHKIHAX ¢ KOMIAKTHBIM HO-
cureqeMm. [IpeamonoxuM, 9To oH obragaeT CBOACTBAMMU:

(1) cupasemmeo 060BIIEHHOE HEPABEHCTBO TPEYTONLHAKA:

3 ([ ethas) < [5Gtk

s moGoit HeoTpHIaTeapHoR namepuMoti mo (k, y) dbyaxmunm ¢(k, y);

(2) ommopommocTs: J(Ap) = AJ(¢), A > 0;

(3) monoroHHOCTE: ecau @1 (k) < w2(k) nouru Berony, To J(p1) < J(p2);

(4) cemn ga(k) 7 p(k) 152, 0 ) — J(g), m— 00

(5) cymecteyer @, Takoe uTo mya mwoboro £ > 0 cymectsyer mocrosaHag C
TaKas, 4TO

Cex*teJ(p(k)), ecom ¢ > 1

J((p(%k)) < { C’E%O‘%J(Sa(k))’ ecmu 3 < 1,

s moboit ¢ m3 M ¢ BocmTenem B [1, +00).

Herpusnanpasie pysxumonans:, ynosaersopamomue akcuomam (1)—(5) massr-
BaeM a6momodeavrvimy (PYHKIMOHATIAMH MOPSIKA (.
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Ha npaktuke mpoBepka 0H0OIIEHHON0 HEPABEHCTBA TPEYTOJIBHUKA HHOTIA OBI-
BAaeT 3aTPYIHUTEILHON, 3HAYMUTENHHO MPOINE MPOBEPUTH CAMO HEPABEHCTBO TpE-
yrosgpHuKa. 1losTOMy mpeacTaBIseT HHTEPEC HAllTH YCIOBUS IIPH KOTOPBIX B3 00LI-
YHOM BBIMYKJIOCTH (DYHKIMOHAIA BEITEKAIO ObI 0000IIeHHOE HEPABEHCTBO TPEYTO/Ib-
HUKA JIJIsl HErO.

IMycre miaa dyakumonana J{y) BHITOSHEHBI BCE AKCHOMBI aBTOMOJCIBHOTO
dbyHK-1Im-0HaIa KpoMe aKCHOMEL (1), & BMeCTO Hee BBIIOIHAETCH 0CIA0JIeHHOE YCIIO0-
BUHE:

J(p1 +92) <I(p1) + T(p2), 1,902 € M. (1)

Byaem ropoputs, uro dhyHKIHOHAT J(¢), 4dd KOTOPOro BbIIOJHEHb! ycaosud (1),
(2)—(5) ymosnerBopsier meopeme Jlebeza, ecmm m3 TOTO, UTO @nH(k) — w(k), n —
+00, n.B. m cymectByer @o(k) Takaa, aro ¢, (k) < wo(k), J{wo(k)) < oo, cnemyer,
yTOo

T (pn(k)) — Jp(k)).

n—oc

Herpyamo moka3aTh, YTO CIPaBeIIUBO CJIEIYIONIEES

YTBEPXKAEHUE 1. IHycmo dynruyuonaa J(¢) co ceoticmeamu (1), (2)—(5),
ydosaemsopaem meopeme Jlebeza. Tozda J — asmomodesvrniii pynryuonan.

ITPUMEPHBL. Hus 1 < p < oc TOTOXKIM:

0 1/p
IP(p) = </ sﬂ’ﬂ%) . I%(e) =eszf}1pw(k)- (15)

9ro aTOoMOnEmBHBIE DyHKIHOHATH Topaaka & = 0. @ysxmmonans JP () npu 1 <
p < oc ymosjeTBopaT Teopeme JleGera. Pymxumonan J(p) HE yOoBIETBOpSIET
Teopeme Jlebera, Ho TeM He MeHee IJIs HEro BBINOJIHAETCA 000OIIEHHOE HEPABEHCTRO
TPEYTOJBHUKA.

IIpusenem HEKOTOPBIE CBONWCTBA ABTOMOJEIbHBIX (DYHKIHOHANO0B. Henocpes-
CTBEHHO M3 akCHMOMEL (5) ciemyer, uro mja mwoboro £ > 0 cymecrsyer C., Tak
910

1

E%"“J((p(k)) < Jp(5k)), ecmm suppyg C [, +00).

3mech Gepercst 3HAK —, ecnd » > 1, u +, ecna » < 1. B gacrrocTy, ecnu s < 1 u
supp ¢ C [1,400), To pna moboro £ > 0 cymecreyet C,, Tak 910

Ci/amso(k)) < W (k) < Cos®T(o(k)).

Orcrona cremyer, 9T0 MOPIAAOK aBTOMOJIEABHOCTH (DYHKIMOHATA ¢ OTIPE/IEIIsT-
€TCA OJIHO3HAYHO.

Ormernm, uro ecu 3¢ > 1, To (5) BRImOMHSAETCH Hys mr0Goit ¢ € M.

Kax cnencreue akcuom (3) w (4) cnpasemms CIeIyIOMUHA AHAJIOr TEOPEMBI
Pary:
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YTBEPKAEHUE 2. ITyemv ¢n, € My u pn(k) — o(k), n = +oo, nowmu
scrody, mozda lim J(v,) = J(y).

n—oc
VYTBEPXKAEHUE 3. ITycmw p(k) npasuavho menaowaaca GyHryus nopaoka
8, a J(p(k)) asmomodesvrmii dynxyuonas nopsdka . Ioaoocum J1 (p(k)) =

J ﬁgp(k) . Tozda J1 — asmomodesvroiti pynxyuonan nopadxa o + 3.

s aproMonenbHbIX (PYHKIINOHAIOB CIIPABEIINBBI HEPABEHCTRBA THITA XAP/IH.

YTBEPXKAEHUE 4. ITycmv J(p) asmomodeavnuiti dynryuonar nopadka .
Tozda cywecmeyem nocmosnnas C, maxas 4mo

+oo
J<f w(z)%), npu ¢ <0
Cetk) = q

k
e —
1

dns mobot ¢ € M.

YTBEPKAEHUE 5. [Tycms J{p) — asmomodeavnutl Gynruuonas nopadxa o.
Tozda dasn mobol ¢ € My u das awoboeo € > 0 cywecmsyrom nocmosanunsie C u ¢

maKue, wmo
p(k) p(k)

I (S5 ) < Jek) < Cr=(21). (16)

Hapany c¢ aBromomenbaRiMu (PyHKIHOHAJaMA J yIOOHO paccMaTpHUBATH, CO-

OTBETCTBYIONWH emy dpyHkmmonan J, a mmenno, mycrs J(p(k)) —aBToMomenbHbIH

dysximonan. Torma mua noboii Y(y) € M, nonoxum
T@(w)) = I (1/k)). (17)

OugeBunHO, YTO 7 cocpenorouen Ha muTepsate (0,1), To ecTs j(¢) = 0, ecim
suppy C [1,+00).

3AMEYAHUWE. Ecam nopsaok aBTOMOZEIbHOrO (pyHKIHMOHAIA J GoMbime Hy s,
to u3 (16) crenyer, aro J(1/k?) < oc npm j > 0.

s npusIoKennii NpeacTaBIseT HHTEPEC PACCMOTPETh CJIEAYIONIAE BADHAHTHI
TeopeMHl 3, KOTOphIe TAKXKe HeTPYIHO JOKA3HBAIOTCA C TIOMOIIBI0 TeopeMsl 1.

TEOPEMA 4. ITyems p npasuavho menmouasca gynkyua, f € L(S — B), 2de
B fanaroso npocmparcmeo, w € S, [w(€)dE # 0 u emwnoanenv. ycaosus:

(1) 6 B cywecmeyem

kli)ﬂr-loc ﬁﬂ}’(% %) =c(z,y) npu(z,y) € Rx(0,1]; (18)

(2) cywecmeyrom A u b, maxue wmo
1 A
b

w(Z Y 2 2
sup —— | L (—,—)H < npu z° +y° =1. 19
k;lip(k)H TNk ke~ y P Y (19)
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Tozda f({£) obaadaem. keasuacumnmomuroil 6 nyae omuocumenvno p(k), mo ecmsw
daa a10001 ¢ € S cywecmsyem saemenm ¢, € B maxoi, wmo ¢ B cywecmsyem

tim - (7(2), @) = e (20)

k—rtoc p(k)

3AMEYAHUE. Teopema ocramerca cnpasenjusoit, ecmu sciony B LY(Z, %) m

f (%) 3aMEHUTL & Ha %, TO €CTh Ha CIydail KBa3sHaCHMITOTHKH Ha OECKOHEYHOCTH.

JJisi CIBUTOB CIpaBe/INBA CJIeAYIOIIAST

TEOPEMA 5. IIyems p npasuavho menaouwanca gynwyua, f € L(S — B), 2de
B 6anaxoso npocmpancmeo, w € S, [w(€)dE # 0 u swnoanenv ycaosus:

(1) 6 B cywecmsyem

Jin s (rerRw(2)) =) ve© (21)
(2) cywecmeyrom A u b, maxue wmo
ng(lmH(f(uk),w(g))HB < %, y e (0,1). (22)

Tozda f(£) obaadaem acumnmomuxoti no cdeuzam omuocumeavno p(k), mo ecmw
Oz a0000 ¢ € S cywecmeyem aaemenm c, € B marod, wmo 8 B cywecmsyem

FE+EK).9(8)) = cy. (23)

lim ——
o

3AMEYAHME. B ycnoBusx TeopeMer Heobxomumo ¢(y) =yc, tme c € B, a ¢, =

¢ fo(&)de.

Iloygennbie BBIMIE TEOPEMBI TPUMEHSAIOTCA I H3YICHHS ACUMIITOTHICCKUX
cBoOlicTB permnenuit 060bimennoi 3ana4ur Komu g1a ypaBHEHUsT TEILIONPOBOIHOCTH:

2u(a:t)—a—zu(act) r€eR,t>0
at 3 - am2 2 3 3 * (24)
tLiIJIrlo u(z,t) = f(2)(8S"), fed&,

B KJacce He OoJiee, 4eM MOJMHOMHUAIBHO PACTYIMUX IIPH TPUOIIKEHNN K TPAHUIE
dpyHKUMI, TO €CTh

1
|M%M<CEWW+MN+D

s HekoTopbix b, C w N, zapucamux oT 4. Kak H3BECTHO, B 3TOM KJacce CyI-
€CTBYET CJMHCTBCHHOC pemtenne 3a7a9u (24), maBacmoc (opmymnoit

1
e_(””_é)z/“) = LY(z.y), (25)

) = (16 =
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TEOPEMA 6. ITycmo p npacuavro mensowascs gyuxuyus. as mozo wmo-
oo navarvnan gynryua [ € S’ sadauu (24) obaadasa K6a3UACUMNMOMUKOT Ha
BECKONCUIOCTNIU OMHOCUMEADHO P, MO ECTND

1

i VO 0©) =2 ee Ve,

neobzrodumo u docmamouno, 4mobuvt pewenue sadavu (24) yooeaemeopsro Ycaosu-
AM:

(1) cywecmeyem npedea

(kz,kE*t) — wuo(z,t)

—u zeR,t>0;
p(k) koo

(2) cywecmsyrom A u d, maxue wmo

(ke K20)| <

7 npu a? +2 = 1.

1
(k)"

TEOPEMA 7. ITycmo p npasuabiio menanwaics Gynwkyud. Jas mozo wmobol
nauaavnan gynkyua f € 8’ zadavwu (24) obaadana acumnmomuxod no cdéuzam Ha
+oc ommnocumenvno p, Mo ecms

1

p(k) (f(§ + k)@(é)) k—)—+>oc Cps Yo e S,

neobrodumo u Jocmamoywno, 4mobs. peuwenue 3adavwu (24) ydosaemeopaio ycaosu-
AM:

(1) cywecmeyem npedea

Mu(a:,t) R e(t), t>0;

(2) matdymea A u d, maxue wmo

‘p(fv)

A
u(a:,t)‘ét—d npuxz>1, 0<t<l.

HokazaTeabcTBO TeopeM 6 w 7 HENOCPEACTBEHHO BBITEKAET w3 TeopeMm 4 w 5
COOTBETCTBEHHO.
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