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ONCKPETHAA YHUBEPCAJIBHOCTb
L-®YHKUNW SNINNTUYHECKUX KPUBbLIX

B. T'ap6ansiyckene, M. Tennc, A. JlaypuHumkac

AnnoTtanus. Ilonydyena quckperHasi yHUBepcaJibHasi TeopeMa Tuna Boponuna gjis L-
byHKIUI 3N THYeCKUX KpUuBbIX. Vcnosb3osad mar h > 0 Takoii, 94To exp{%} npu
HekoTopoM k # 0 panmonasbuo. B 10Ka3aTebCTBE OCHOBHYIO POJIb UTPAET MPEIeIbHA
TeopeMa B IIPOCTPAHCTBE aHAJIUTUIECKUX (DYHKIIHIA.

KuroueBble cioBa: suIMnTHYecKast Kpusas, L-yHKIus, npeaeabHas TeOpeMa, Bepo-
STHOCTHasl Mepa, CJIyYalHbIil 3JIEMEHT, IIPOCTPAHCTBO aHAJUTHUYECKUX (DYHKIUMA, YHU-
BEPCAJIbHOCTD, C1abasl CXOAUMOCTb.

1. BBeaeune

Cumponamu N, Z, Q, R, C 6ymem ob03Ha9aTh MHOXKECTBA BCEX IEJIBIX ITOJIO-
JKATEJIbHBIX, IIEJIbIX, PAIMOHAJBHBIX, BEIIECTBEHHBIX U KOMILJIEKCHBIX YHCEJI COOT-
BeTcTBeHHO. IlycTh F — symmmnTudecKast KpuBas, 3a/1aBaeMast ypaBHeHneM Beitep-
nrrpacca

v =a2+ax+0b, abel.
IIpeamonozkim, 9To aucKpuMuHaRT A = —16(4a® + 27b%) kpusoit E HeHyIeBoii.
Torma m3BecTHO, UTO KpuBasg F HECHHTY/IsIPHA.
st Kazk70ro mpocToro p 0603HadnM Yepe3 v(p) YUCIO0 PelIeHuit CPaBHEHMUSI

v =2 far +b (modp)
u nonoxkum A(p) = p — v(p). Knaccudeckuit pesynbrar Xacce yTBepzKaaer, 4ro
IA(p) < 2v/p. (1)

[Iycts s = 0 + it — KomILIeKcHas nepemennas. Torga L-dbyuxius Lg(s) swmnru-
4yecKol KpuBoii F oupegieinsercs Jjist o > 3/2 npou3BeeHreM

e T(37) Q32 )

plA ptA

Beuny (1) sanatomee Lg(s) npoussesieHne CXOAUTCS PABHOMEPHO HA KOMITAKTHBIX
noxMHOXKecTBax nosyminockoct {s € C : o > 3/2} u onpejiensier TaM aHAIUTH-
yeckyio dyuknuio. Kpowme roro, nemasho 6buta jgokasana [1| runoreza lumypsr,

Pabora Tpernero aBropa BBIIIOJHEHA IPU TOJIepXKKe JIuToBCcKOro hoH1a BhICIIEro 06pa3oBa-
HUS U HAYKH.
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Tanusvbr u Beitnst 06 aHaIuTHIeCKOM MPOJOIKEHNN U (DYHKIIMOHAJIHLHOM ypaBHe-
aun i Ly (s). Tem cambim crasio mssectHO, uto dyHKIms Lg(s) aHammTuaeckn
IPOJI0JIKAaEeMa, JI0 1eJ10i (DYHKITUH U YJIOBJIETBOPSET (DYHKIIMOHAILHOMY YPABHEHUIO

VN\? VN
— | I'(s)Lg(s) = | —
( 27 (5)Lp(s) 2w
rme N — Bemymwmii moxynb kpusoit E u T'(s), kak obbrano, ramma-dyaknus. O6
9TUX U APYIruX (PAKTaX TEOPHUU JLIUITUIECKUX KPUBBIX CM., HAIpuMmep, [2].
B [3] momyuena yrusepcambrocts bynkmm L (s), k € N. Iycrs meas{A} —
Mmepa Jlebera mamepumoro muokectBa A C R.

) 7SF(2 —s)Lg(2 —s),

Teopema 1 [3|. Ilycts K — kommakTHOe moaMHOKecTBO 1os10chl D = {s €
C:l<o< %}, obuiaiaroree CBsI3HbIM JlonoJHeHueM, U [($) — HempepbIBHAs He
umerorras Hyeit ¢pyukinus B K, anamnrudeckas saytpu K. Torpa ais smoboro € > 0

1
lim inf — meas{7 € [0,7] : sup|L’§(s +it) — f(s)] <e} > 0.
T—oo T seK

Hast k = 1 ara TeopeMa ciiejiyeT TakKe M3 OCHOBHOTO pe3ysibrara B [4].

Ecin cupasemius anasor runore3sl Pumana mjist Lg(s), T. e. Bce HETPUBUAIIb-
uele Hyim Lg(s) jexar Ha Kpurtnaeckol upsimoii o = 1, 1o [3] dyuKIms Lgk(s),
k € N, Takke yHUBEpCAJIbHA B CMBIC/IE T€OPeMbI 1.

Hanomuum, uro C. M. Boponun sokazain [5] yHuBepcaibHOCTD j3era-byHKIun
Pumana ((s). Muorue maremaruku, cpeau Koropbix Peiix, l'onex, Barau, Marcymo-
to, Creymuar, [IIsapr, Mumy, Baysp, lapyakimruc, Chexsasudyene, Kaunnckaiite,
lenuc u ap., yaydmaan u 0606iaim reopeMmy BopoHuHa JjIst IPYIUX KIACCUIECKIX
n3era~-QYHKIMI 1 HEKOTOPBIX KJ1accoB psiyioB Jlupuxie. ['mnoresa Jlunauka — VGpa-
TUMOBA, COCTOUT B TOM, 4TO Jii0bast (hyHKIMs, 3a/1aHHast psajgoM Jupuxiie B HEKOTOPOii
MOJIYIIJIOCKOCTH, aHAJTUTHIECKH TTPOJIOJIXKAEMasl BJIEBO OT MOJIYTIIOCKOCTHA aDCOTIOT-
HOI CXOJIMMOCTH U yJIOBJIETBOPSIIONIAsi HEKOTOPBIM €CTECTBEHHBIM YCJIOBUSIM POCTA,
YHHUBEpcaJbHa B CMbIciie BoponnHa.

Huckpernast yauBepcaabHocTh hyHKmu Lg(s) noaydena B [6]. Haa N € N
TTOJIOYKUM

1
UN\ ... ) =
() N+1
rJie BMECTO MHOTOTOYHS 3aIINCHIBACTCS YCIOBHE, KOTOPOMY yIoBaeTBopseT m. 1lycts
h > 0 — durcupoBaHHOE UUCJIO.

f{o<m<N:...},

Teopema 2 [6]. IIycrp exp {Q;T—Lk} uppanuoHaabHo s oboro k € 7\ {0}.
Iycre K u f(s), kax B Teopeme 1. Torma mst sio6oro € > 0

liminf px (sup |Le(s+imh) — f(s)] <e) > 0.
N —oc0 seK

Tax kak 10 Teopeme dpmurta — Jlungemana e*| k € Z\ {0}, upparmonasibho, B
TeopeMe 2 MOXKHO B3sTh, Hampumep, h = 2.

B sroit pabore Mbl paccmoTpuM obmmit caydait s b, e exp{%} MOZKET
ObITH PAIMOHAIBHBIM sl HEKOTOPbIX 3Hadenuil k € Z \ {0}.

Teopema 3. IIpemonoxmm, ato cymectByer neaoe k # 0 Takoe, aro exp{ 22—’“}
panuonaibuo. Ilycrs K u f(s), kak B reopeme 2. Torua aist no6oro € > 0

liminf py (sup |Lg(s +imh) — f(s)| <e) > 0.
N —o0 sEK

3AMEYAHUE. AHajlorndHas TeopeMa TeM YKe METOJIOM MOXKET ObITh JIOKA3aHaA
st L-dyuxiuit HoBbIX HopMm.
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2. IlpenenbHas Teopema

JlokazaTeaLCTBO TeopeMbl 3 OCHOBAHO Ha INpeJebHOil TeopeMe s (PyHKIUU
Lg(s) B upocrpancrse anamurudeckux Gyaknuii. OnHako IucKpeTHas npeje/bHast
TeopeMa ¢ h, yIOBJIETBOPSIONINM YCJIOBUSM TEOPEMEI 3, B YIIOMSHYTOM IPOCTPAHCTEE
st byskiyun L (s) nenssecTHA.

E 27k k 0

C/TM eXpqy =~ | PAIMOHAIBHO /il HEKOTOporo k # 0, J0CTaTOYHO PaccMoT-
peThb JIMIIb MOJOXKHUTEJIbHbIe Kk C yKa3aHHBIM cBoiicTBoM. IlycTh kg — HauMeHb-
mee u3 Takux unces. B [7] ormedeno, uro apyrue k cyrb KparHble kg. Ilosoxum

2mkog __ mo o
exp{—h } =72 cmo,no €N, (mg,ng) = 1.

BosbMeM equaranyio okpyzkHOCTh v C C 1 onpemenM 6eCKOHETHOMEPHBIH TOP

Q= H'Vzn
p

Izie yp = 7y AJid Becex mpocThiX p. C Tomosiorneit Mpon3BeIeHus 1 Ollepaliueli moToded-
HOTO TIePEeMHOYXKeHUs ) SBJIsTeTCS KOMIIAKTHON TOIOJIOIMIECKOi abeieBoil IpyImoii.
IIycts w(p) — mpoeknus w € ) Ha KOOPAMHATHOE IPOCTPAHCTBO 7p. it m € N
TOJIO?KAM

_ a

p*||m

riae p%||m osmauaer, uto p® | m, wo p®"t { m. Taxum o6paszom, w(m) — BrHOHE
MyJbTHIIAKaTHBHAS DyHKIWM, 1 [w(m)| = 1.

O6o3HaumM yepes A(S) knacc GopeseBCKAX MHOMKECTB IIPOCTPAHCTBA S.

IMonoxnm Qp, = {w € 0 : w(mgy) = w(ng)}. Torma ), — 3aMKHYTas TOArPyIIIA
B {), II09TOMY OHa TaKzKe KOMIIAKTHAs TOIoJIorndeckas rpymma u ua (Qp, B(Q)) mo-
2KeT ObITD OIpe/ie/ieHa BEPOSITHOCTHAST Mepa Xaapa my . 1loydaeM BEpOSITHOCTHOE
npoctparcTBo (Qp, B(Qn), mpm).

ITycre Do ={s € C:0>1} u yyist s € Dy, wp, € Qp,

Li(s,on) =[] (1 - WO@) 10 (1 @) | wz@))—l |

S s 2s—1
pIA p pIA p p

st obsact G B KOMIUIEKCHOI 1L10cKoCcTH 0603Ha4uuM depe3 H(G) upocrpan-
CTBO aHajuTUYecKuxX (pyHKIui Ha G ¢ TOHOJIOrHeil paBHOMEPHON CXOIMMOCTU Ha
KOMITAKTaX.

IIpengoxxenne 1. Pynaknus Ly (s,wy) npeacrasisier coboii H(Dg)-3HaqHbI}
CJIyYJalHBIH 9JIEMEHT Ha BEPOSITHOCTHOM 1ipoctpaHcTse (2, B(Q), mum).

JOKABATEJIBLCTBO. Ob6o3HauMM 4Yepe3 mjy BEPOSATHOCTHYIO Mepy Xaapa Ha
(Q,28()). Llycts pry, - .., Dr, — DPOU3BOJIBHBLA KOHEUHBIH HAOOP MPOCTHIX YHCEIT U
Ap oo A, € B(y). Tycrs g+ Q@ — Q) — usMmepumas GyHKIUS, OIpejieeHHast B
[7, c. 342]. HamomuumM, uro eciu P — BeposaTHOCTHasA Mepa Ha (S, #(S)), To mobas
usMepumag GyHKIug u : S — S| MOPOKIAET €IUHCTBEHHYIO BEPOATHOCTHYIO MEpy
Pu~!, onpenenennyio pasenctsom Pu~1(A) = P(u=tA), A € $(S;). Oboznaunm
Iepes g, ee CyzKeHne Ha KOOPAUHATHOE IPOCTPAHCTBO Y,. Tak Kak {w(p)} — mocie-
JIOBATEIHHOCTD HE3ABUCHMBIX CJIy9aliHBIX BEJIMIMH HA BEPOATHOCTHOM ITPOCTPAHCTBE

(Q,B(Q),mg) u mpg = mgg~ ', nmeem
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th(wh S Qh : o.)h(prl) S Arl,' .. ,o.)h(prk) c Ark)
=mug Hwn € Wt wn(pry) € Arpye o wn(pr,) € Ary)

=mp(we:wlp,)E gl;llA,.],...,w(prk) € g;;Am)
=mpy(weQ:w(p,) € gp_,.llATl) cooomp(weQ:wpy,) € gp_iArk)
ES th(wh cQy: wh(prl) c Arl) ot th(wh cQy: wh(prk) c Ark)~

Takum obpazom, {wp(p)} — HOCIEIO0BATEIBHOCTD HE3ABUCUMBIX CJIyYafHBIX BeJiH-
IMH, OIIPe/IeJIEHHBIX Ha BePOSITHOCTHOM npoctpadcTse (Qp, B(Q), mup).
JJ1st toKa3aTebeTBa MIPEIJIOXKEHNS JOCTATOYHO I0KA3aTh, YTO IPOU3BE/ICHIE

1 (1 M) | wi@))‘l

S 2s—1
DA p p

CXOAUTCA PaBHOMEPHO Ha KOMIIAKTHBIX ITOAMHOXKECTBaX ITOJIYIIJIOCKOCTHU -DO II049YTHU
HaBepHOE. ,ZLTIH 9TOro, O4Y€BHUIHO, JOCTATOYHO IIOJIYYUTDH IIOYTH HaBEPHOE CXOIU-
MOCTDH Ha KOMIIaAKTHBIX IIOJIMHOZKECTBaX ITOJJIYIIJIOCKOCTU DO PAI0B

Zmp(s,wh), (2)
PIA

e
A(p)wn(p)

P
O6o3naunm depes EE maremaTndeckoe OKUJaHMe CIIydaifHOTo dj1emenTa . OdgeBus-
Ho, uTto Ewp(p) = 0, mosromy Exp(s,wp) = 0 mna xaxzoro mpocroro p. Kpome
TOrO,

zp(s,wp) =

Elp(s,wn)|* <

— 20

u BBuy (1)

Z E|x,(s,ws)|* < 0o

ptA

s s € Dy. CuretoBaTeIbHO, COIIACHO H3BECTHOIT Teopeme (cM. |9, Teopema 1.2.11])
pax (2) CXOIUTCs OYTH HABEPHOE JJIsl KaxK1oro dukcupoBaHHoro s € Dy. B cuiy
cnencreus 2.1.3 u3 [9] psg (2) cxoaurest paBHOMEPHO Ha KOMIAKTHBIX ITOJMHOKE-
crBax B Dy nys mouru BcexX wy € () OTHOCHTEBHO Mepbl Mmpp. llpeijoxkenue
JIOKA3aHO.

CdopmymupyeM IpeiesIbHYI0 TeopeMy B IIPOCTPAHCTBE aHAJIUTUICCKAX (DYHK-
it st Lg(s).

Teopema 4. Ilyctp h, kak B Teopeme 3. Torzma BeposiTHOCTHAS Mepa
Pn(A) “un (Lp(s +imh) € A), A e B(H(Dy)),

mpu N — 00 ¢1ab0 CXOMUTCST K PACHPENeJCHHIO CIydaiHoro aaementa Ly (s, wy).

JOKA3BATE/ILCTBO TEOPEMBI 4 HAYHEM C TPEJIETLHBIX TEOPEM JIJIS IIOJTMHOMOB
Hupuxne. 1lyctn

n
pn(s) = Z amm™ %, am €C,

m=1
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— mousimaoM Jupuxie. O6Go3HaYMM Yepe3 pi, ..., P, PAIUIHBIE MPOCTHIE UHCIIA,
n

JeJidnpe Ipoun3BeaeHue H m, U IIOJIOZKUM
m=1

T
Q. = H Vpj»
=1

e vy, =y A j = 1,...,r. Ipexmonoxmm, uro n > max(mo,no). Kak n B caygae
Q, MmoxHO onpeesuts w(m) g w € §),.. Kpome Toro, mosokmm

Qpr = {w € Q1 w(mo) = w(no)}
u Ha (., B(.)) oupesesuM BepOATHOCTHYIO MePY

QhN(A) _ MN((pgnLh’ o 7pjn’mh) € A)

Jlemma 1. BepositHoctHast mepa Qpn npu N — 00 c1abo CXOAUTCSI K Mepe
Xaapa mp, va (Qpyr, B(Qnir))-

JIOKA3ATEJILCTBO JIEMMBI JaHo B |7, memMa 3.

IIycts g(m), m € N, — Buosne mynbruiuinkarusHasg dysknusd, |g(m)| = 1,
g(mo) = g(no) n

n
Pn(s,9) = Y amg(m)m™".
m=1

Onpenennm ua (H(Dg), B(H(Dy))) BEPOSITHOCTHBIE MEPHI
Pnp, (A) = pn(pn(s +imh) € A), - Py, o(A) = pn(pa(s +imh, g) € A).
Teopema 5. Beposrrocrasie Mepsl Py, 1 Py . o ¢12800 cxonarcsa npan N —
00 K oaHO# u Toii ke BepostHOocTHOI Mepe Ha (H(Dy), (H (Dy))).

JIOKA3ATEJIBCTBO. Pacemorpum dyukmmio u : 2. — H(Dy), 3aganayto dop-
MyJI0i1

n
_ -1
u(xl,...,xr):Zamm 5 H (xj”) , (1, x) € Q.
m=1 P 7 lim,
i<j<r

OueBnHO, u HenpepbiBHA HA {2,., KPOME TOTO,
. . imh imh
pn(s +imh) = u(p™, ..., pi"™").
U3 3T0ro paBeHCTBA, HEMPEPBIBHOCTH U, JIEMMBI 1 M CBOMCTB ¢1a60i cxoquMocT (CM.
[8, Teopema 5.1]) BhITeKaer, uro Mepa Py, = Qpnu~! ciabo cxogures K mpu”
npu N — oo.
Amnajyiornano, nojarast

U(‘Tla s 7337’) - Z ammis H (x?jgiaj (pj))il ’ (xla s >$r) € Qr7

HaXoJuM, 49To Mepa Py, o npu N — 00 cjaabo cxomurcs K mprv L

v(x1, . xe) = ur (1, ), (X1, -0, Ty) € Q. THE

Onnako

ur(@1,. .o @) = (@197 (1), - 2eg ™ (0r))-
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W3 naBapuaHTHOCTA MEPHI Xaapa My, OTHOCUTEJHHO CIABUIOB Ha 3JIEMEHTHI U3 (.
BBITEKAET, YTO

mpv F = mhr(u(ul)f1 = (thul_l)u71 = mp,u

Teopema nmokazaHa.
Cuteryromuii mar JioKa3aTebCTBa TeopeMbl 4 COCTOUT U3 MpeJesIbHOIM Teope-

MbI B TIPOCTPAHCTBE AHAJTUTUICCKUX (DYHKIUN JJIsT aOCOMIOTHO CXOJSIIIXCS PsIJIOB
Hupuxne. st o1 > 1/2 u n € N nosoxum

eat) = 3 e - (2)")

m=1

Lgn(s,wrn) = i Wexp{— (%)Jl}, wp, € Q.

3aech koadbdurmentor A(m) onpeesores upu o > 3/2 paBeHCTBOM

mS

m=1

U3 onenku (1) ciegyer onenka A(m) < mzd(m), tae d(m) — byaxuust gemureneii.
U3 [7, c. 347, 348] BbiTekaer, 4to psusl Lg p(s) u Lg p(s,wp,) cxoxarcs abcomoTHO
upu o > 1. Onpegnenum va (H (Do), B(H(Dy))) BEPOSITHOCTHBIE MEPHI

(

PNyn(A) = /JN(LE,n( -+ zmh) c A) PNn A) = MN(LE,n(S + z'mh7wh) S A)
Teopema 6. Beposarnocrasie meprl Py, 1 ﬁN,n ci1abo cxomsrest npu N — 0o
K OJIHOH H TOit >Ke BeposTHOCTHOI mepe P, ua (H(Dy), (H (Dy))).

JIOKA3BATEJ/ILCTBO. PazobheM g0Ka3aTebCTBO Ha TaKWe 2Ke IMard, Kak JI0-
Ka3aTeJLCTBO TeopeMbl 6 B 7], B KOTOpOIi MOJIy9eHbI aHAJIOTUYHBIE yTBEPKICHUS
JIUTsl BEPOSITHOCTHBIX MEp Ha KOMILIEKCHOl Tiockoctu. Tak Kak mpocrpanctsa C u
H(Dy) oTIM4amoTes 0JiHO OT JIPYyTOro UCHOJB3YEMOI TOIOJIOTHElH, TpeGyeTcs IPons3-
BECTH HEKOTODBIE M3MEHEHHUSI.

Nssecrro (cM., nanpumep, [9, gemma 1.7.1] mu [10]), aro cymecrByer mocie-
JA0BaTEJIbHOCTH {Kn} KOMITaKTHBIX IIOJIMHO2KECTB IIOJIYIIJIOCKOCTHU DO TaKagd, 9TO

Do = U K,
n=1

u MuOXKecTBa K, MOryT GbITh BHIGpaHbl Tak, uro K, C K, 1 u eciu K KOMIAKTHO
u K C Dy, ro K C K,, nia uexkoroporo n. s f,g € H(Dy) nonoxum

—n Pa(f,9)
22 1+ pn fv)

rie pn(f,9) = sup |f(s) — g(s)|- Torma p — merpuka na H(Dy), naaymupyromast
seKn

TOIIOJIOTUIO paBHOMepHOﬁ CXOAMMOCTH Ha KOMITaKTaX.

Hnst M € N nycrs

Lomarls) = 30 20 oy £ ()7
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M A(m m\ o1
LEnM swh Z exp{f (g) }, wp, € Q.

m=1

Oupenenum ua (H(Dg), B(H(Dy))) BepOATHOCTHBIE MEPbI
Py nm(A) = un(Lgn (s +imh) € A),
ﬁN,n,M(A) = un(Lgnm(s+imh,wp) € A).

ITo Teopeme 5 Mepsl Py, p 1 ﬁN,n, M crabo cxomgrces mpu N — 00 K OJHON U TOit
’Ke Mepe, nycTb P, 7. IIpexkie Bcero mpoBepHM, UTO CEMEHCTBO BEPOSITHOCTHBIX
Mep { Py, p } IIOTHO npH (QUKCHPOBAHHOM 7.

[Iyctb O — caydaiinas BeJMYWHA, OIpee/IeHHAsT Ha HEKOTOPOM BEPOSITHOCT-

HOM TPOCTPAHCTBE (Q,Q(Q,P)) U npuHuUMaoas 3Hadenus mh, m = 0,1,..., N,
" 1

POy = mh =0,1,...,N.

POy =mh) = 5=, ™
Torna, monarag Xy n a(s) = Lgn,m(s+i0y), mo Teopeme 5 nmeeM

2
XN,n,M(S) — Xn,M(S)a (3)
N—oo

rae X, m(s) — H(Do)-3uadHbIN CIy<IaiiHblil 971eMeHT ¢ pacnpenenenueM P,y u
2 ..
—— O03HaYaeT CXOIMMOCTD 110 pacipeaeaernio. CorracHo HepaBeHCTBY UeObIméBa
st My > 0 numeem

N

1
P(sup | Xnn,m(s)] > M) < sup |Lg n,m(s +imh)|, 4
(sup IXnnas(9)] > M) < (g D s [Lanarls-+imbl, (@)

rjae {Kl} — OIIpedeJICHHasd BBIIIE IT0C/I€JOBATE/IbHOCTD KOMITIAKTHBIX MHOXKECTB. TaK
Kak psag st Ly ,(s) cxogurest abeomrorHo Ha Do, TO

N
1
sup hmsupi Z sup |Lgnm(s+imh)| < R < oo. (5)
M>1 N—oo N +1 = ck
Bosemem M; = Rlszl, rie € > 0 mpoussosibHO. U3 (4) u (5) s | € N Berekaer, 4To
. €
limsup P(sup |Xn,na(s)] > M;) < o (6)
N—oo seK)

QOyukuus u : H(Dg) — R, sagannas dbopmynoit u(f) = sup |f(s)|, f € H(Do),
seK;
HelpepbIBHA, [09TOMY BBUIY (3)

17
sup | Xy, (s)] — sup [Xna(s)l].
sEK; N—oo ek,

U3 sroit cxomumoctr u (6) mosydaeM, 4To

€
P(sup | Xp m(s)| > M) < o (7)
seK;
Iyers H. = {f € H(Dy) : sup |f(s)|] < M;, I € N}. Torga no npuHmuily Kom-
seK)
nakraoctu (reopeme Monresst, cm. [9, Teopema 5.5.2]) H. KOMIAKTHO U B CHJLY
(7)
P(X,m(s) € H)>1—¢
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st gioboro M € N, nin
Pn,M(He) Z 1—¢

quist moboro M € N. Otcrofa mosydaeM, ITo ceMeficTBO BeposTHOCTHBIX Mep { Py, as }
wiorHo. ITo reopeme IIpoxoposa (cM. [8]) OHO OTHOCHTEIBHO KOMIIAKTHO.
ITo ompenenenuio Ly, p(S) 1 Lg,(s) mpu o > 1 nmeem

Jim L (s) = L n(s),

1 Tak Kak pan Lp ., (s) cxomurcess abCOMIOTHO, CXOAUMOCTD PABHOMEPHA Ha KOMITAKT-
HBIX noamHOXkKecTBax B Dg. Torma mist aoboro € > 0

lim limsup un(p(LEn,m(s+imh), Ly, (s +imh)) > ¢€)

M—oo N_oo

Z P(LE (s +imh), Lg (s +imh)) = 0.

m=0

< lim i —_—
= Mo %n_?;lop (N +1)e

Orcrona, nonarasg Xn ,(s) = Lgn(s+ ifn), nonyaum

lim limsupP(p(Xnnm(s), Xnn(s)) >e) =0. (8)
—00 N—oo
Iycrs { P, M, } — noamocnenosarenbrocts { P, a}, cnabo cxonsamasics npu My —
o0, ckaxeM, K P,,. Torna

Xn,Ml ﬁ) Pn (9)

M;—o0

Ipocrpancrso H(Dy) cenapabensuo. ITosromy (3), (8), (9) u Teopema 4.2 u3 [8]

TOKA3BIBAIOT, YTO
XN,n i) Pn7 (10)
N—oo
T. e. Mepa Py, crabo cxomnres nupu N — oo K P,. Kpowme toro, u3 (10) BbrTeka-
er, 4T0 Mepa P, He 3aBucutr or BbIGOpa moxnocienoBarenbHocT { P, ar, b Takum
06pas3oM,

2

[IpoBosist aHaIOTUYHBIE PACCYKICHUST JIJIsT CJTyIANHBIX JIEMEHTOB
XNnm(s,wn) = Lenm(s+i0n,wn), Xnn(s,wn) = Len(s+ibn,wh),
BBuy (11) mosy<mM, 9TO BepOSTHOCTHas Mepa Py, Takxke ciaabo mpu N — oo

cxomutea K P,. Teopema 6 mokazana.

Hnsa mokasarenscrsa TeopeMbl 4 ocrasoch mepefitu or dyurmun Lg,(s)
Lg(s). Hus sroro norpebyercs npubimkenne B cpeaeM dyukuuit Lg(s) u Lg(s,wy,)
dbyukuuavu Lg ,(s) 1 Lg (s, wp,) cCOOTBETCTBEHHO.

JlemMma 2. IIycte K — koMmakTHOE MOJMHOXKECTBO moJryiiockocta Dy. Toraa

N

lim limsu sup |Lg(s +imh) — Lg (s +imh)| = 0.
i imup (=5 7 sup (s +imh) — Lo+ im)|

JIOKA3ATENBLCTBO. U3 [1] u [4, c. 79] BeITeKaer, uro dbyukuus Lg(s) npu
o > 1 uMeeT KOHEUYHBIH MOPSJIOK, T. €.

Lg(o+it) < [t]%, [t| >t >0, a>0, (12)
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u cpejHee KBajparuieckoe Lg(s) mig o > 1 orpanudeHo:

1 NP

T |Lg(oc+it)|“dt <1, T — 0. (13)
Ucnonnsys dopmyny Komu, uz (13) BeiBoguM, uro npu o > 1

L it)|? d T

T |Lg (o +dt)|“ dt < 1, — 00.

Aror daxr, (13) u semma Tamraxepa (em. [11, nemma 1.4]) mokasbBaroT, 9TO HpU
o>1

N
1
NI > |Le(o +imh+ir)P <147, N — oo, (14)
m=0

Herpyauo Bunmers, aro st o > 1

o1+1i00
1 dz
LEm(s):% / LE(erz)ln(z)?,
01 —100

rae I, (s) = 2 F( )n Wsmenum KoHTYD B mocsieineM uHTerpase. Ilycts o9 > 1 n
o9 < 0. TaK KaK HO,IH)IHTel"paIH)HaSI bYHKIMS UMeeT MPoCTOoil MOJIIOC B TOYKe 2 = 1,
TeopeMa 0 Bbruerax Bmecre ¢ (12) maer
0o —0-+100
1 dz
Lgn(s)=-— Lp(s+ z)ln(z)7 + Lg(s). (15)

271,
0o —0—100

[Iycrs 3aMKHYyTHII KOHTYD L B D 0OXBaThIBaeT MHOXKECTBO K, M IyCTh 0 — paccTo-
aune or L mo muoxkectsa K. Ilo unrerpasnpaoit popmyste Ko

1

sup |Lg(s+ imh) — Lg (s +imh)| < 95 / |Lg(z +imh) — Lg n(z + imh)||dz|.

seK T
L

Torna mjst mocrarodro Gosbioro N

sup |Lg(s + itmh) — Lg (s + imh
NHZ@@ (s imh) ~ L (s + imh)

N
1 / . )
E — [ |Lg(z +imh) — Lg (2 + imh)||dz|
N +1 4= 276

L
< N‘+|1 216112 Z |Lg(o +imh) — Lg n(0 +imh)|, (16)

rpe |L| — mmuna L. Corvtacuo (15)

Lg(o +imh) — Lg n(0 + imh) < / |Lg (o2 + imh + i7)||l, (02 — o +i7)| dT.

—0o0
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IMosromy B cuity (14) maxomum, 4ro

2N
1
——— ) |Lg(o +imh) — Lgn(o +imh))|
N+1 m=0

o0 2N 2
1
< / [l (02 — 0 +iT)| <N+1 Z |Lg (o +imh+i7-)|2> dr
oo m=0

<</|ln(02—a+i7)|(1+|7'|)d7'. (17)

MoxKHO BBIOpaTh d U 09 TaK, YTOOLI BBINOJHSINCH HEPABEHCTBA 09 — 0 < —c¢ < 0.
Torna

lim sup /|ln(0+i7)\(1+|7|)d7:0.
— 00

n—00 ;< ¢

Orciona, uz (16) u (17) BbITeKaeT yTBEPKIACHUE JIEMMBI.
Jlemma 3. Ilycte K — koMmakTHOE MOJMHOXKECTBO moJryiiockocta Dy. Torna

N

1
lim limsup —— Z sup |Lg(s + imh,wy) — L n(s +imh,wp)| =0
n—oo N oo N +1 m—o SEK

JUIST I B. Wp, € $y,.

JIOKA3ATENBCTBO. ITockonbky {wp(m)} — mocsienoBaTe bHOCTh MOAPHO Op-
TOrOHAJBHBIX CJIydaiiHbIX BesnunH (eM. |7, c. 342]), ¢ ncnosnb3oBanneM Teopembl Pa-
JleMaxepa O PsJIaX IIONAPHO OPTOIOHAJBHBIX CAYYaNHBIX BeJUUUH (CM., HAIPUMED,

1
[12, c. 458]) u onenku A\(m) < m2d(m) DOIyIUM, ITO P

i A(m)wn (m)

m
m=1

JJIS T B. wp, € {) CXOAUTCS pABHOMEPHO HA KOMIIAKTHBIX ITOJMHOXKECTBAX MOJIYILIOC-
Koctu Dy. U3 nokasarebcTBa IpejiozKeHus: 1 BBITEKaeT, YTO IPOU3BEIECHUE

I (1 B A(p)wh(m)‘l 1 (1 M) | w§<p>)1
o

S S
oA p PiA p

TaK>Ke CXOIUTCs PAaBHOMEPHO HA KOMITAKTHBIX MOJAMHOXKeCTBax Dy JJIs II. B. wp €
Q. Tak xak s o > 3/2 umeem

X A(m)wn(m) CA@wnp)\ CAPwn(p) | @i\
;1 ™ H<1 P’ >p+11(1 P +1)23—1)’

B CHJIy aHAJMUTUYECKOTO IIPOJIOJIZKEHUSI 3TO PABEHCTBO OCTAETCS BBIIIOJIHEHHBIM JIJIs
I. B. wp € Qp B nosymwiockoctu ¢ > 1. 3Haunt, no semme 9 u3 [7] BbITEKaeT, 4TO

mpu o > 1
N

Z |Lg(o +imh,ws)|> < N, N — o0, (18)

m=0
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s 1. B. wp, € Qp. OrmeruMm, yro B semme 9 u3 [7] paccmarpuBaercs mupokuit
kJacc pszos Jdupuxie, Brinodatomuii Gyuximio Lg(s).

Teneps BBULy (18) 10KA3ATENBCTBO JIEMMBI COBIIAIAET C JOKA3ATEIbCTBOM JIEM-
MBI 2.

JIOKABATE/ILCTBO TEOPEMHI 4. CHauaja 3aMeTHM, 9TO BEPOATHOCTHBIE Me-
pet Py 1 Py(A) = pn(Le(s + imh,wp) € A), A € B(H(Dy)), c1abo cxomsares npu
N — o0 K ozHOlT 1 TOi ke BeposiTHOCTHOI Mepe P na (H(D), #B(H(D))). Heitcteu-
TeJBHO, IPUHAMAs BO BHUMAaHUE TeopeMmy 6 M JeMMBI 2, 3, MOXKHO IIOJyYUTH 3TO C
MIOMOIIBIO PACCYZKJICHUH, aHAJOIMYHBIX IIPUBEICHHBIM IIPU JOKA3ATEILCTBE TEOpe-
Mbl 6. B arom cirygae pacemorpum H (Do )-3Hadublit corydaiinbii snement Xy, (s) =
Lg (s +ify) BMecto Xy, a(8) U corydaiinstii smement Yy (s) = Lg(s + i0n) BMe-
cro Xpy,,. Ilomobmble 3aMeHEBI HCIONL3YIOTCS TaKkKe MU CIyYaiiHbIX JIEMEHTOB
XN,n,M(S; wh) u XN’n(S, wh).

SIBHBIN BUI TpeeNbHON Mephl HOJIydYaeM CTaHJApTHBIM METOJOM. BozbMeM
MHOKeCTBO HenpepbiBHOCTH A Mepnr P. Torma BBuLy MepBOil 9acTh J0KA3aTEIbLCTBA

A}im pun (Lp(s+ imh,wy) € A) = P(A). (19)

Dukcupyem MHOKECTBO A, u ycrb 6 — coyuaiinas Besmauna ua (€, B(Qn), mum),

3aJaHHAsS PABEHCTBOM
1, ecau Lg(s,wp) € A,

O(wn) =
0, ecmu Lg(s,wn) € A.

Torna
Ef = /Hdth =mpg (wp € Q2 Lp(s,wr) € A) = P, (4), (20)
Qp

rie Pr,(A) — pacupejernenue ciydaiiHoro snementa Lg(s,wy).

[ycts ap, = {p~™ : p npocroe}. Omnpemesmm mpeobpasoBanue f;, MHOXKECTBA
Qp, B3aB f,(wp) = apwp, 1ag wy, € Q. Torpa f, — u3MepumMoe coxpassiomee Mepy
upeobpaszosanue Ha (Q,, B(Q), mpm). B [7, temma 7| nokasano, 4ro npeobpasosa-
Hue fp, sproaudno. 3 sToro daxTa U KIaccHueckoil TeopeMbl Bupkroda BhITeKaer,
4TO

N R e
J\}gnoomng]g(fh (Wh)> = Eo (21)

s 1. B. wp, € Qp. OmHako ompejesieHus: § u fj IOKa3bIBAIOT, YTO JieBas 9acThb B
(21) pasua
pun(Le(s +imh,wp) € A).

ITosTomy BBUIY (20) 1 (21)
Jim pn(Le(s+ imh,wy) € A) = Pr, (A)

st . B wp.  Orciona n u3 (19) caenyer, uro P(A) = Pr,(A) nis mo6oro
MHOX)KecTBa HenpepbiBHocTn Mepbl P. 3uauur, P(A) = P, (A) mius awoboro A €
#(H(Dy)).
IIycts M > 0 npou3BOJILHO U
Dy={seC:1<0<3/2, |t|<M}.
Ouesugno, uro Dy; C Dy, nosromy Lg(s,wp) Takxke Oyner H (D jr)-3Ha9HbIM CILy-

YafiHBIM JIEMEHTOM Ha BEPOATHOCTHOM mpoctpancrse (2, B(2,), mpm). O6osHa-
9HUM ero pacupesesenne depes Pr . af.
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CaenctBue 1. BeposiTHOCTHAST Mepa
/LN(LE(S+’Lmh) EA), AE%(H(DM)),

ciabo cxomures npu N — 00 K Pr .

JIOKABATEJBCTBO. Tak kak dbyuxiua f : H(Dy) — H(Dys), 3amannas pa-
BerctBoM f(g) = g(s)|sepy, 9 € H(Dy), HenpepbIBHA, CIIEICTBUE JIETKO BBITEKAET
u3 teopemsl 4 u Teopemsr 5.1 B [8].

3. /loka3aTeqbCTBO TeopeMbl 3

Jia moKasaTebeTBa TeopeMbl 3 HaJIo MoKa3aTh, YTO HOCHTeaeM Mepbl Pr .
SABJISIETCS MHOYKECTBO

Sy={g9€ H(Dy):9(s) #0wmm g(s) =0ma Dy}

Haxmenm ¢ omHOrO yTBep:KaeHus o miaotHoctu. Ilycrs nms a, € vy

—log(1— Lgla"), eci plA,

fp(saap) = (22)

—log(l—MJr a’%) ec pt A
p* pB-1)s p .

JIemma 4. MHOKeCTBO BeeX CXOAAIUXCS paoB » | fp(s, ap) mroruo B H(Dyy).
P

JIOKA3ATEJILCTBO. JIjist KaxK10ro (pUKCHPOBAHHOIO Pg JOKAZKEM, ITO MHOKE-
CTBO BCEX CXOJSAIIMXCS PSJIOB
Z fo(s;Dap, ap €7, (23)
p>po
wiorao B H (D). Husa kparkocru 0603Ha4uM
fp(s,1), ecnu p > po,
0, eciu p < pg.

fp(‘S? 1) -

Beuay (1) mua p > po umeem

ol ) = 22 1)

¢ 1p(s) < pt729, mosromy psz Y 7,(s) CXOAUTCH PABHOMEPHO Ha KOMIAKTHBIX HOJI-
P

MHOXKecTBax B Dys. asee, mpu qoKa3aTeIbCTBE MPEJIOKEHNS 1 YCTAHOBJIECHO, UTO

Ap)wn(p) D
sz Y e CXO/IUTCSI PABHOMEPHO HA KOMMIAKTHBIX MOAMHOXKeCTBaxX B D) i
P
. B. wp € {2}, OTHOCUTETHLHO Mepbl My . CONIacHO 9TOMY 3aMEYAHUIO CYIIECTBYET

HOCJIEJI0BATENLHOCTD {4y, : G) € Y} TaKas, 4TO psij
pr(s,l)dp (24)
P

cxopurest 8 H(Dyy).

IIycrs gy(s) = fp(s,1)a,. s mokasarenbcTsa IIOTHOCTH MHOXKECTBA BCEX
cxonamuxcs psiioB (23), OU9eBWJIHO, JOCTATOYHO TOJIYYATH IIOTHOCTH MHOZKECTBA
BCEX CXOJSIUXCS PSAIOB

E gp(s)ap, ap €7, (25)

p
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B H(D)s). Hus sroro npumenum reopemy 6.3.10 u3 [9].
IIycrs 1 — xomiuiekcHas 6opesesckas Mepa Ha (C, #(C)) ¢ KOMIAKTHBIM HO-
curesieM, cojepxkammmes B Dy, Takast, 4T0

>

p

e du‘ <. (26)
C

Iycts hy(s) = %. Torna, oueBunmo, pan » | |gy(s) —hy(s)| cxonures paBHOMEpHO
P

Ha KOMIIAKTHBIX HoaMHOXKecTBax B Dyy. ITosromy us (26) BbITeKaer, 9T0

>

/hp(s) du‘ < 00,
C

OTKYyZa

prn\ R (27)
p C

IIpeobpasyem Teneps obmacts Dy, Hyers Dy — {seC:1/2 <o < 1},
u(s) = s —1/2 u pu='(A) = p(u=tA), A € B(C). Torma pu~' — KommiekcHas
GopesieBCKasl Mepa ¢ KOMIIAKTHBIM HOCUTEJIEM, comepzKanmmest B Dy, u Beumy (27)

> MllE(logp)| < o, (28)

p

e Ay = A(p)p~ 2 u
k(z) = /e_sz dpu~(s), ze€C.
C

ITpumennm Teopemy Beprmireitna (cm. [9, Teopema 6.4.12]) k dynkmun k(z).
CHaygaJa OTMETUM, 9TO JJIs HOJOKHUTEILHOTO

)] < M [ [dpu (o)
C

Orcrona

lim sup <M,

Yy—00

log |[k(+y)|
y

[0TOMY YCJOBHE a) YIIOMSIHYTON TeopeMbl BBIIOJHEHO ¢ & = M. BosbMmem mosio-
kurespHoe 3, 5 < /M, n oupesesuM MHOXKECTBO

A={meN:Ire((m—1/4)8,(m+1/4)8], k(r) <e "}

IIycts 0, 0 < 8 < 1, pukcupoBano. Yepes Py 0003HATNM MHOXKECTBO ITPOCTHIX YUCET
Takux, 4to |Ap| > 6. Torma (28) Buewer

> |k(logp)| < <. (29)
pEPy

Kpowme Toro,

3 Ikllogp) = 32 3 fkllogp)l = 3 37 - (30)

pE Py me¢A me¢A
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/
rje Zp O3HAYAET CyMMHPOBAHUE 110 BCEM MPOCTHIM P € Py TakuMm, 9TO

(m—1/4)8 <logp < (m + 1/4)8.

Iycrs a = exp{(m—1/4)8} u b = exp{(m+1/4)8}. Torma (29) u (30) noxkasbiBaioT,

970 1
Y Y - <. (31)
m¢gA PEPg, p
a<p<b
ITosraras
mo(z) = > 1,
p<wz,
pEPy

110 oupeeseHnio A, u (1) Haxomum, 4ro mist a < u < b

SRS Y 1 Y 1= () o) () O (n(w) ~ 7(a), (32)
a<p§u a<p<u, a<p<u,
p€EPy p& Py
rie, Kak oobrano, w(z) = > 1.
p<a
Cornacuo runorese [lumypor, Tanusvbr u Beitst, nokazannoit yactuano B [13]
u nosHocrbio B (1], dyuknus Lg(s) coBuagaer ¢ L-dyHkuumell HEKOTOPOH HOBOI
dopmer Beca 2 syt mekoTopoit moarpymmbl Lekke. ITostomy m3 [14, Teopema 8.4]
CJIeJlyeT, ITOo

1
lim —— Y A2 = 1.
roe () L

[Tycts § — Masias nojiokuTeabHas Koucranta u u > a(l + 4). Torga orciona u (32)
BBIBOJIUM, 4TO IIPU 1M — 0O

1—6?

(ro(w) = mofa) > (T=gz + o)) () = (o))

Dr1or GaKT U CYMMUPOBAHUE IO YACTAM BJIEKYT, UTO MIPU 11 — OO
b

5[ () [492 (1200) ®

PEPy, p a(1+8)<p<b

a<p<b
(33)

U3 knaccuaeckoit hopMyIIb

1
Z = —loglogx +¢; +O(e™ V7)), z — o0,
p<z
HOJIy9aeM, YTO TIPU 1M — 0O
1 1 log(l+46)1 1
I L Y (R
2 B8 m m?2
a(1+48)<p<b
Orciona u u3 (33) upu m — 0O IPUXOJUM K HEPABEHCTBY

1. 1-62/1 log(l+d)\ 1 1
Sy AL N
Z p 44— 02 <2 8 )erO(mz)

pEPy,
a<p<b
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Taxum o6pasom, BBy (31) JyIst TOCTATOUHO MAJIOrO § UMeeM

> <o (34)

mgA
IMycre A = {am}, tae a; < az < .... Torma (34) mokaseiBaer, 4TO
lim 2™ =1, (35)

ITo onpenesenno MHOKECTBA A CyIIECTBYET MOCIEN0BATEIBHOCTD { &,y } TaKast, 1To
(am - 1/4)ﬂ <&m < (am + 1/4)/8 (36)

1 |k(&n)| < et Orcrona B cuty (35)

lim 22 — 3 (37)

<-1. (38)
m—0o0 m
Coornomenue (37) npencrasisger coboit ycaosue ¢) teopemsl 6.4.12 u3 [9]. Kpome
Toro, 1o (36)
&m — &nl = lam — an|B — B/2 > c3lm —nl.
ITostomy ycmosre b) Teopemst 6.4.12 u3 [9] Takske BbinosHeno. CiejoBaTesbHO, U3
nocsenteii TeopeMsl u (38) BLITEKAET, ITO

log |k
lim sup M < —1. (39)
r—o00 r
Opnmako o jgemme 6.4.10 u3 [9] ecam k(z) # 0, To
1
lim sup M > —1,
r—00 T

uro nporusopeunt (39). Orcrona k(z) = 0, u, quddepeHnupysi, HAXOAUM, UTO
/srd,uufl(s) =0, r=0,1,2,....
C

Dror haxT U onpeseenne pu ! MOKA3LIBAIOT, UTO TAKIKE

/srd,u(s):(), r=20,1,2,....

C

M1 mokasanm BeIIOSMHEHME yeaosust a) teopembl 6.3.10 u3 [9]. Kpowme Toro,
COIVIACHO OIIPEJIETICHUIO ¢, ($) pan Y gp(s) cxomures B H(Djy), 1 118 KasK10ro KOM-
P

MaKTHOrO nojMHokecTBa K B D)y

Z sup |g,(s)|* < o0.
P

seK

3HAUT, IOCIIEIOBATENBHOCTD { g, ($) } yIOBIETBOPSIET BCeM yCI0BHsSIM TeopeMsl 6.3.10
u3 [9]. Orciona MHOXKECTBO Beex cxoadmuxces psios (25) mioruo B H(Dyy).
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Temepb HETPYIHO 3aBEPIIUTDH T0KA3ATEILCTBO JeMMbI 4. ITycth K — KommaxT-
Hoe moaMHOXKeCTBO B Dy, x(s) € H(Dys) u € > 0 npoussosbao. Pukcupyem po

TaK, ITO
|A( €
o(X ol e 0

p>po k=2

GGK

B cuity mioTHOCTH BCeX CXOAAINUXCS PsiioB (23) HallIeTcs IOC/IeJ0BATEIBHOCTD {4y,
a, € 7y} Takasi, 9TO

- €
sup |z Z fo(s,1) — Z fp(s,l)ap‘ <3 (41)
sek P=<po P>Po

[Tostoxkum
1, ecmm p < po,
ap =4 .
Qap, €CJ P > Po.

Torna BBy (40) u (41) umeem

sup |z pr s, ap ‘ < sup‘ - Z fp(s,1) — Z fp(s,l)dp’

s P<po P>po
+sup‘ E fo(s, 1)ay E fo(s,ap)| < = +2sup <e
P>po P>po SER \p>po k=2

Jlemma mokazama.
Paccmorpum nocutesib Mepsl Pr, .

Jlemma 5. Hocuresnem meper Pr, ap sIBJIsIeTCS MHOXKeCTBO Sy .

JIOKA3ATEJILCTBO. [lokasbiBas npejgioxkenue 1, Ml Bugean, 9to {wp(p)} —
[I0CJIe/JOBATEIBHOCTh HE3aBUCUMBIX CJIyYafiHbIX BEJMYMH Ha BEPOSITHOCTHOM IIPO-
crpanctse (Qp, B(Q), mpg). Orciona, coxpanss oboznadenus (22), moaydaeM, 4ro
{fp(s,wn(p))} — mocmemoBarensuocTs HezaBuCHMBIX H (D jy)-3HAMHBIX CIIy<IaltHBIX
ssemeHToB Ha (Qh, B(Q), mpm). Hocurenem cayuaitnoro smementa fp(s,wn(p))
SIBJISIETCA MHOYKECTBO

{9 € H(Dn) : g(s) = fp(s,a), a € v}

CreznoBaresbHo, o Teopeme 1.7.10 uz [9] Hocurens H(Djs)-3HAYHOrO CIIydaitHOrO
3JIeMEHTA

log Lg(s,wn) E fp(s,wr(p
pecTaBiIsieT coboil 3aMbIKaHIE MHOXKECTBA, BCEX CXOISIIIXCS PSII0B

pr(s,ap), ap € 7.
P

ITo nemme 4 mocnenuee MHOXKecTBO 110THO B H (D). OTobpaskenne u : H(Dyr) —
H(Dyy), sanannoe dbopmynoit u(g) = e9, g € H(Dyy), siBisiercst HENPepHIBHON
dbyuxpmeii, nepesonsimeit log Li(s,wp,) Ha Lp(s,wy) u H(Dyy) Ha Spy \ {0}. Takum
obpasomM, Hocurenb Lg(s,wy) comepxkur MHOXKecTBO Spr \ {0}. Opnaxo mocurens
caryuaiinoro snementa Lg (s, wy) — 3aMkHyTOE MHOXKecTBO. Torma no teopeme I'yp-
Bura (cM. [9, jemma 6.5.6]) m = Sy u, caenoBaresbHo, HOocuTeNb L g (s, wp)
conepkuT MHOKeCTBO Spir. C apyroit croponbl, L (s, wp,) sIBISIETCSI IOUTH HABEPHOE
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CXOJISIIIIIMCS IIPOU3BEIEHUEM HEHYJIEBBIX MHOXKHUTEE, T03TOMY 110 Teopeme ['ypBu-
[[a OlATH II0JIydaeM, 4To HocuTedb Lp(s,wp) comepxurcs B Sy 1OYTH HABEPHOE.
DT1oT (haKT BMECTE CO CJEJAHHBIMU BBIIIE 3aMEeYaHUsIMU JOKA3bIBAET JIEMMY.

JIOKA3ATEJILCTBO TEOPEMBI 3. OueBumano, cymecrsyer anciao M > 0 Takoe,
9TO KOMITAKTHOE MHOXKecTBO K comep:xkutca B Djyy. Ilpeamonmoxxum cHavasa, 9TO
dbyuxmust f(s) umeer HeHyJeBoe aHATIMTHUECKOE TTpojoizKerne B Dyy. Ilyers G —
MHOXKecTBO dhyHKIWMi g € H(D)s) Takux, 9ro

sup |g(s) — f(s)] <e.

seK
MHuoxkectBo G OTKPBITO 1 110 jteMMe 5 dbyHKIus f(8) COmepKUTCS B HOCUTETE CIIy-
vaiiHoro semenTa Ly (s, wy). Ilosromy us caenersus 1, cBoiicTs c1aboit cXoquMocTi
BEPOSITHOCTHBIX Mep 1 TeopeMbl 1.1.8 u3 [9] BITEKAET, YTO

liminf pn (sup [Lg(s +imh) — f(s)| < &) > Pr, m(G) > 0. (42)
N—o0 seK
ITycrs Teneps f(s) yaoBieTsopsieT yeiaousiM Teopembl 3. Torma no teopeme Mep-
rensHa (cM., HanpuMmep, [15]) cymecTByer MEOrOUIEH Py (S), pn(s) # 0 Ha K, Takoii,
9TO0

sup [f(s) — pn(s)| <e/4. (43)
seK

Tak Kak MHOXKeCTBO HyJleil MHOrodeHa p,(s) KoHewdHo, Haiijercs obiactb Gp co
CBSI3HBIM JIONOJIHeHNEM Takasi, uro K C G1 u p,(s) # 0 va G;. CuenosarennHo,
CyIIeCTBYeT HeIpephIBHAsi BETBb 10g pp,(s) Ha G, aHazmruyueckast Buytpu Gi. Ilo
TeopeMe MeprejisiHia BHOBb MOJIYYaeM CyIIECTBOBAHUE MHOIOWIEHA ¢, (S) Takoro,
97O

sup [pn(s) — e (9] < e/4.
seK
Aror dakT u (43) MOKA3BIBAIOT, ITO

sup | f(s) — eI )| < g/2. (44)
seK

Ogmako €4 (%) £ 0. Tlosromy u3 (42) BBIBOIMM, UTO

lim inf gy (sup |Lg(s + imh) — e? )| < £/2) > 0.
N—oo seK

Orciona u u3 (44) nosydaem yTBEpPXKICHUE TEOPEMBDIL.
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