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Pemenns 3a /a4 U3 IIPOIIJILIX BbIITIYCKOB

B ckobkax mociie yciaoBus 3aJadyM yKa3aH €€ aBTOpP, & IMOCJe PEIeHUs —

aBTOp peIleHus.
2.8. YCJIOBUE. BbIsicHUTB, CXOUTCsI 11 pAaBHOMEPHO Ha orpeske [0, 1] psi

o0
" .
—_— A. Jl. Conosnés
n=0
PEMIEHUE. IlokazkeM, 9TO OTBET IIOJIOXKUTEJILHBIM.
Sfcno, 9To yKa3aHHBIN DA CXOAUTCH IPUA & = 1 1, KpoMe TOro, JjIs Joboro
00 n .
e > 0 MaxKopupyercst psAjoM »_>° o ™, KOTOPbIil pABHOMEPHO CXOJUTCS Ha OT-
peske [0, 1 — ¢]. [osTomy JocTaTovHO paccMOTperh Cilydail, KOIja & JIeKUT

B IIPOMU3BOJILHO MaJIoi OKPEeCTHOCTHU €IMHUIIbI.
Ham Ha/10 ITOKa3aTb, 9YTO IIPpU JOCTATOYHO oospinx K BemunHa

oo
xn
S
n=K

CTaHOBUTCA CKOJIb YyI'OOHO MaAaJIOM.

Sadurcupyem § > 0 U PacCMOTPUM CYMMBI

n>K: x">40

OHE MaxKOPUPYIOTCS CyMMAMU CXOJIATIETOCS PSIa

oo

1
= (1+9)

1 IIOTOMY PaBHOMEPHO MaJlbl.
ZLHH penenuda 3aJa49u JOCTaTOYHO JOKa3aTbhb, YTO IIPU BCEX JOCTATOYTHO

oosibinx K BesmunHa .
T
sup E —_—
I+azm)
* n>K( )
<o

MaTemaTtuueckoe npoceelieHne, cep. 3, Bbin. 18, 2014(259-269)
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CTAHOBUTCSL CKOJIb yrofuo Mauoil. Ilomoxkum M = —1/Inz. Yciaosue " < §
o3HayaetT, yro n > —M In 4.
Haiinén Taxoe ny = n(z), aro 2™*) ~ 1/n(x). A uMenHO, TOIOKIM

ny = [M(In M + In1n M)].

Torna

ny (:U”l — nll) —0 upu M — oo (1.e. upu x — 1).

Temepb 3aMeTnM, 9TO

o]
" 1 0 1 2
> (It ~ M Zo‘” ~ MIn M1 —exp(_1/M)) "M’
n=

n=n(x)

[Tocnemnee HEPABEHCTBO BBINOJHEHO MPH BCEX JOCTATOMHO Gosbimmx M, mo-
ckosbky 1 —exp(—1/M) ~ 1/M, xorga 1/M 6mmsko k 0. [TosTomy psiz

> T
o) (14 zm)n

paBHOMepHO cxoauTcst Ha unTepBase z € (0, 1). CyMMupysl BbIIIeCKAa3aHHOE,

MMeeM, UTO [IPU PACCMOTPEHHMU YACTHBIX CYMM MOYKHO OIDAHUYIUTHLCS MHIIEKCA-

mu 1 € N, yrosiersopsitomumu vepaserctsaM M |In 6| <n < M (In M +1n In M).
Pa306béM 0Tpe30K HATYPAJILHOIO PsIia, COMCPKAITUNCT B

(MIné], M(In M +1Inln M))
Ha TaKWe Y9IacTKH, 9TOOBI /s BeeX 1 € [\ — 1, A] BBIIOJIHSAINCH YCJIOBUSI:

" [)\—1 /\]

ni ni

A mmenno, mycrb A-if yIaCTOK HAYMHHAETCS C
In A
ny =ny(z) = [nl + m} =[n1 — MlIn )}

ITpu sTom A € 1,0 - ny).
Ko/m1ecTBO 4I€HOB psijia, OTBEUYAIONUX A\-MYy Y9IaCTKY, PABHO

ny —Nx_1 = Mln(l + —i) ~ —1/\4 .
A
nx ~ —2&
Kpome Toro, mockoabKy Vin i O

D ep(A(1 )
A +tamym M P mM+Innd)’)

rje 6 — BenuunHa, G6JU3Kas K €IUHUIE TIPU MAJBIX A/n, OHa Beerja Ojm3Ka
K €JIUHUIIE [IPU MAJIbIX 0.
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[TosTomMy BkJIaJ y4acTKa ¢ HOMEPOM A B OOIIYIO CyMMY MOYKHO OIEHUTD

BeJIMINHO ) .
n
OMWiar 'eXp(_/\(l - 1nM+1n1nM>9)’

rie sesmaunel O(1) u 6 He 3aBHUCAT OT 2.
Hawm ocraérest ycraHOBUTH paBHOMEpPHYIO (ecsm  Majio, a M 1ocTaTo<dHo
BEJINKO) MAJIOCTh CyMMBI

OM In M 1 In A
n
; lnM‘eXp(_A(l_lnM—FlnlnM)e)
JIA CYMM
MIn M ] In A
_ . VSR P
S1 = ; In M eXp( /\(1 1nM+1n1nM)0>
"
OM In M 1 "
_ . (1 Imr
Sz = Z In M eXp( A(1 1nM+lnlnM>0)'
A=V M In M

Cymma S OTIeHUBAETCST BETMTUHOMN

M In M

1 A ;
; waroP(-3) < M(1 = exp(=1/3))"

KOTOpasi paBHOMEPHO MaJjia — nbo M U3HAYAJIBHO MOYXKHO CUMTATH OOJIBIIIM
JI0OOr0 HaIlepé T 3a/IAHHOI0 HATYPAJIBHOIO YHCJIA.
Cymma S OIEeHUBAETCS BETUIUHOMN

OM In M [eS)
So < Z 1 'exp<—)\ [In 9] ): 1 ~exp<—@>'2t”,

In M 10In M In M 10v/1In M
A=vMIn M 0vin n=0
‘= In 4| 0
rie —exp<—101nM). TCIOHA
1 ( vM|1n<5|) 1
So < —— -exp| — .
In M 10vIn M

|In §|
1- exp(— 10v/In M)
e (_\/M|1n5|)_ 11 .Xp(__x/Mlhaél>
In M 10vIn M/ 3ol §lin 6] 10vVin M/’

[Tocnenuss BemYnHa CTPEMHUTCS K HYys0 1ipu M — oo.

(A. Kaneav-Benos)
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3.5. YCJIOBUE. lan mpou3BOJIbHBII MHOIOYJIEH ¢ KOMILIEKCHBIMU K03 du-
nueHTaMu. /lokasaTh, ITO KOPHU €0 MPOU3BOIHON JIEXKAT BHYTPH BBIIYKJION
060JIOIKM KOPHEIl caMOr0 MHOTOJICHA. (Teopema T'aycca — Jhoka)

PEIMIEHUE. Ham 6yaer ymob6HO HOJIB30BATHCS CASAYIONIUM KPUTEPUEM BbI-
IIYKJIOCTH:

MmuoxectBo M SBISIETCST 8biNYKAbLM, €CJIH JII00as TOYKA BHE €ro OTIe/eHa
OT Hero npsiMoit. Beimykias oboouka MHOXKecTBa, M eCcTh IepecedeHne moJry-
IJIOCKOCTeH, comepxKammx M.

Ecin KopeHnb mpon3BOAHONM He MPUHAIJIEXKUT BBIIYKJIONH 000JI0YKe KOPHE
MHOI'OYJIEHA, TO Uepe3 Hero MOYKHO IMPOBECTH TaKyIo IPSMYI0, 9TO BCe KOPHU
MHOTOYJIEHA JIEXKaT 10 OJHY CTOPOHY oT Heé. Takmm obpas3om, I0CTATOYHO
[I0Ka3aTh, YTO €CJIM BCe KOPHU MHOIOWIeHa P mpuHa/JIeX)aTr MoJIyII0CKOCTH,
TO Ha eé rpaHuIle MPOU3BOAHAsA MHOrowIeHa P’ B HOJIbL He obpalaercs.

Paccmorpum mozgctanoBky 2z — A - 2 + b u Bocnosibayemcs TeM pakToM, ITO
J1I000# TOBOPOT U JII000# TapaJsiIebHBIA MePeHOC IIJIOCKOCTH PEean3yeTcss KaK
npeobpazoBanue Buja z — A - 2z + b. IIpu Takoit nmomcranoske Bce kKopuu P,
a Takzke Bce KOpHH P’ mpeobpasyioTcs 0JIuHAKOBBIM 00pa3oM, nbo

(PA-z+0b) =X-P'(X\-z+Db).

(Ecrm z —xopenb P, To A™1(2 — b) ects kopenn P(A - z + b).) Slcno, 4o
CYIIECTBYeT IBUKEHME (IOBOPOT WJIM IIEPEHOC), IIEPEBOJSIIIEe IPOU3BOJIBHYIO
IOJIYIUIOCKOCTH B BEPXHIOKO MOJIYIJIOCKOCTH Im(z) > 0.

Urak, 3a/a9a CBesach K CJIEAYIONIEMY YTBEPIK ICHUIO:

Ecau sce xopru mmozounena P aestcam 6 sepxmeti noaynasockocmu, mo
mmozounen P sewecmeennvir xopret ne umeem.

[ycrs R(z) = P'(z)/P(z) — norapudmnueckas npoussoguas P. ITo Teope-
me bBesy

P(z) = ap [ J(z = 21),
k
[Jie a) €CTh KPATHOCTD KOPHS zg. OTCIoma CleayeT, ITo

R =Y 7
k

I BCe UHCIIA Q) — HaTypasbible. OcTaéres mokasaTh, IT0 MYHKIUA » . Zi—kzk
HE MMeeT BeIeCTBeHHBIX KOPHEN.

B camowm fere, mpu BENTECTBEHHOM Z BCE BEKTODBI 2 — Zk JIEXKAT B HUZKHE
MOJIYILJIOCKOCTH, & BEKTOPBI Zﬁ—’“% — B BepxHeil. flcHo, YTO cymMMa BEKTOPOB
C TIOJIOYKUTEJIbHON MHUMOM 9acThIO HE PABHA HY.JIIO. (A. Kaneav-Beaos)
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4.12. YCJI0BUE. C MHOrowieHaMu OT JIByX HEPEMEHHBIX MOXKHO JI€JIaTh
CJIEJIYTOIIME OTlepalIiuu BbIBoMa. 1lycTh MaHbI WM yKe BBIBEIEHBI MHOTO'JIEHBI
Py, Py. Torma BBIBOIATCS CJIEAYIONINE MHOTOYICHB:

)\Ph P1+P27 Pl(R(-’L'),R(?j)),

rje R — npou3BOJILHBI MHOTOWIEH OT OJIHOf II€PEMEHHOIA.

a) Bepwno s, uro sobast cucreMa MHOMOWIEHOB [¢ KOMILIEKCHBIME K03 dhu-
[[UEHTaMHE| BBIBOJUTCS U3 KOHEIHOI MOCHCTEMBI?

6) Tor 2Ke BOIPOC Jyisi MHOIOYJIEHOB C IeIbIMU KoadhduImenTamu, KoTopbie
MOKHO YMHOYKATh TOJIbKO Ha, I[eJIble YUCIIA. (B. Inexm)

PEHMIEHUE. Beeném 6ostee obiree monsTue svigodumocmu. Ilycrs nana HeKo-
Topasi cucreMa npeobpasoanuii (Hanpumep, auddepeniposanmii). Bymem
CYUTATH MHOTOUWIEH 6bi600UMbBLM U3 HEKOTOPO CHCTEMbBI MHOTOUYJIEHOB, €CJIH
€ro MOYKHO IIOJIyYUTb U3 3TOH CHCTEMBI pUMeHEeHUneM (OBITh MOYKET HEOIHO-
KpaTHBIM) 9THX TpeobpaszoBanuii. CrcTeMy MHOTOWICHOB HA30BEM KOHEUHO
6asupyemoti, eCJIu OHa BBIBOJUTCS M3 HEKOTOPOH KOHEYHOW CHCTEMBI.

4.12a). OTBET: xa.

ITokaxkeM, 4TO cucTeMa MHOIOUIECHOB OT 7 IEPEMEHHBIX X1, . . . , Ly, KOHEUHO
fasupyema OTHOCHTEJILHO CUCTEMBI HOJICTAaHOBOK P(x;) — x; (Iipu KOTOPBIX X;
samenstercst Ha P(z;)), tae P(z) — MHOrowIeH OT OJ{HOM IIepeMEHHO, I B3 THs
JIMHEHHBIX KoMOunaruit. Mbr 6yeM paccMaTpuBaTh MHOTOUIEHBI ¢ KOMILIEKC-
HBIMU KO3 DUImeHTaMn, HO JOKA3aTeThCTBO IIPOXOJUT HAJ, JIIOOBIM IIOJIEM
xapakTepuctuxn 0.

[Ton duggepenyuposaruem kosbiia R MOHUMAETCs JIMHEWHBIH OLEPATOP
D: R — R, ynoBJieTBOpsIIONIuii mostcdecmey Jletibnuua:

D(uv) = D(u)v + uD(v).

JuddepenrupoBanue 0IHO3HATHO OIPEIE/ISAETCS CBOUME 00pa3aMu Ha 00pa3y-
fonux kosibiia R. Hampumep, ecin R = Kz, ..., Ty, TO 1151 siro6oro Habopa
9JIEMEHTOB ¥; CYIIECTBYeT OJHO3HAYHO onpejencnnoe auddepenmuposanne D
takoe, 4to D(x;) =y; npu Bcex i =1, ..., n. B najbreiimem, Korja Mbl TOBOPHM,
410 § ecThb oneparop auddepeHnupoBanysi, u IperbsisiaseM 0(z;), i =1,...,n,
TO MBI TEM CAMBIM JIaéM OIpeJiesIeHIe ornepaTopa § (Tak HUYKE ONPEIesIAIOTCs
onepaTopbl Ok, Oy, Oy, )-

Bepuémes k mameit 3amade. Kaxapiit muorowren P(x) onpe/essier onepa-
Top auddepeniupoBanus Jp, s koroporo Op(x;) = P(x;), i=1,...,n.

IIlaz 1. Ceeném 3aj1a9y K KOHEYHON OA3UPYEMOCTH OTHOCHTEBHO B3sITUSI
JIMHEHHbIX KoMOuHaImii u orneparopos juddepeHnupoBanus Bujga Op st
BCEBO3MOXKHBIX MHOroueHoB P. Beibepem muorowien Sy(x) = z(1 + AP(z)).
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Paccmorpum npousBosibublilt Muorowren @) € Kz, ..., x,] u ero obpas
S\ (Q) upu nojcraHoBKE
SA(a:,) = :Ei(l + )\P(a:,)) — I

(omHOBpEMEHHO 110 BeeM ). Muorousen Sy (()) MOXKHO IIpe/ICTaBUTh B BUJIE

deg Q

S\(P) = Y NQy,
k=0
e Qo = Q, Q1 = 9p(Q).

JlokazaTeIbCTBO CAEAYIONIEH JeMMbBI MBI IIPEJIOCTABIAEM YUTATEIIO:!

JIEMMA 1. ITyecmv A1, ..., Ap — NONGPHO PABAUNHDIE HEHYAEBDIE YUCAA,
- — r n—1 \k = — . e
€1, ..., En —6exmopol, f;=> 1" A€y Tozda ece €}, codeporcamca 6 sunetinot
oboaouke cucmemvt f;.

B kauecrBe BeKTOPOB €}, BO3bMEM MHOro4wiIeHbl Q. IIpumenus jeMmy 1,
IIOJIY“IIM, 9TO MHOTOWIeH Op(()) IpUHAJIEXKUT JnHelHoN KoMbunanun Sy, (Q),
i=1,...,deg @Q; \; # \; upu ¢ # j. IlockonpKy Hama cucrema S 3aMKHYTa
OTHOCHTEJILHO B3ATHUS JUHEHHBIX KOMOUHAIMI, moIydaeM, 9To ecan @ € S, To

Ip(Q) € 5.

SAMEYAHUE. Kazkmas noacraHoBKa OIpeesisieT 3HI0MOP@MU3M KOJIbIIa MHO-
roueHoB. QaKTUIECKH MBI IIEPENIN OT AeHCTBUS IOTYIPYIIIBLL SHIOMOP(MU3MOB
K JeHCTBUIO «MH(MPUHATE3NMAJIBHBIXY W «OECKOHEYHO OJIM3KUX K TOXK/IECTBEH-
HOMY» SHIOMOPMU3MOB, T. €. K €€ xacamesvrol areebpe JIu — MHOXKECTBY aud-
depennupopanuii Op. Takue 06bEKTHI YCTPOEHBI LIPOLIE, U 9TOT IIPUEM BEChMa
pacapocTpanés B anarebpe u auddepeHnnaabHoil reomerpun. B mogoskuTepHOM
XapaKTEePUCTUKE TOT MOJX0J paboraer ropasio xyxe (cM. 3amaay 4.126).

Llaz 2. Ton peayasproti xonewnot 6a3upyemocmsio CACTEMBI S OTHOCUTE/Ib-
HO cemeficTBa oneparTopoB R; GyneM NmoHMMAaTh HaJIMYME KOHEIHOro Habopa
PELYAAPHBIT 00PA3YIOUWUT, T. €. OJHOPOTHBIX MHOTOWIEHOB {Si,...,8:} C S
TaKUX, 9TO JIId JII0O0ro § € S CymecTByIOT KOHCTAHTHI «j; € C, myis KoTopeIx
s = ;; @i Ri(s;), n upu sTom Vi deg(R;(s;)) < deg s.

B nanbueiiiem (B permeHuu 1. a)) moj KoHeuHol 6a3upyemocmpbio BCeria
MOHUMAETCS PE2YAAPHAAL KOHEuHas basupyemocmsb. Tlon obpasyroujumu BCeraa
[OHUMAIOTCSI PE2YAAPHBIE 00Pa3YOULUE OTHOCUTEILHO PACCMATPUBAEMOI cucTe-
MBI OIIEPATOPOB.

st ocyIecTBIeHUsT UHAYKIIMN HaM OylIeT yI00HO JI0Ka3aTh HECKOJIHKO
boJstee ob1Init

®Pakt: Cucmema mrozourenos Clry, ..., Ty, Tpy1, ..., Tm| PE2YAAPHO KO-
HeWHO Ba3UPYEMA OMHOCUMEALHO AMUHETHBLL Jelicmeull, YMHOINCEHUS HA MHO-
eouneno, us Clxy, ..., xy] u onepamopos duddepenyuposarui O, 2de k > 1,
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onpedesérHHbir PaBEHCEAMU

0 mopmi <,
ak,r(xi> =

k
Z;

pu @ > 7.

Hlaz 3. Basol undykyuu cayKuT ciaydail 7 = m. Torma oneparopst Oy,
OTCYTCTBYIOT, HO UMEECTCsI OTlepallsl YMHOXKECHIS Ha ITPOU3BOJILHBIN MHOTOYJICH.
B sTom ciydae marre yTBepKIAeHUE PEJACTABISET COO0M KIACCUIECKYIO TEO-
pemy I'mabpbepra o 6a3uce: Jobas cucmema MHO204AEHOE OM NEPEMEHHHLT
Tly ...y Ty, BAMKHYMAA OMHOCUMENDHO ONEPAUUL CAOHCEHUA U YMHOHCEHUSA
HA NPOU3BOALHBIT MHO204AEH, BBIBOOUMCA U3 KOHEUHO20 HAOOPE MHO2OUAEHOG.

(Cm. «Maremaruveckoe npocsenieHues, BbiiL. 11, 3amaua 11.12.)

YIPAYKHEHUE. BreBenure Teopemy 'minbepra 0 6a3nce u3 CJieLyIomnero
daxTa: B mouku nososcumesvroti YyeAouUCAeHHoT T-MePHOTl pewémru cma-
eam npooicexmopst. IIpoocexmop oceeusaem nosoxcumenvrvil <okmanmy. 3a-
NPEULALMCA CMABUMD NPOHCEKMOP 6 ocsew,énnyto obaacmo. Toeda npouecc
Paccmanosku npodtcexmopos doastcer ocmanosumocsa. (Touke ¢ KoopuHaTaMu
k1, ..., k, oTBEIAET MOHOM xlfl ook

Hlaz 4. Undyxyuonnoi nepexod. Ionamue wupurs. Ecau muOTOWIEH Q)
OJIHOPOZIEH CTENEHU N [0 Tyt1, - - ., Lm, TO 01 ,(Q) = mQ). Hazosém wupunot
Wide(P) muorowiena P ero cyMMapHYIO CTENEHb 10 Typil, - .., Tmy. LIpexie
BCEr0 MOKAXKEM, UTO IPU PACCMOTPEHUH JIEHOB HAUOOJIBINENH TUPUHBI MOXKHO
orpaHIYUThCA nuddepenupoBanuamu Oy ., Tae k = 2.

B camom jene, myctb cucreMa S KOHEUHO Oa3mpyeMa OTHOCHTEBHO OIle-
paTopoB Ok, Tae k = 1, u mycTh Si,...,5; —eé obpasyiomue, s € S, 5, —
KOMIIOHEHTa B §; MaKCUMAaJIbHOI mupunbl. Ilpu srom 0 ,(s;) = Wide(s;)s-.

Torma /g Kakux-To KoaddunuenTos o, , € C BeIOIHACTCS PaBEHCTBO:

§ = § an,Tan,r§T+ 5 al,’ralﬂ’gT'
n>2;T T
CremoBaTe/bHO,
Wide(s D DT T Wide(57)5T> < Wide(s)
n>2; T T

U JIeJIO 3aBepITaeT WHYKIIAS 110 IITUPUHE cTapiinero wieHa. Takum obpa3oM, ore-
paTop 01, MOXKHO 0TOpocHTh. ChOPMyIIpyeM Teleph 0CHOGHYI0 AEMMY:

JIEMMA 2. W3 xoneunoti 6asupyemocmu cucmem muozouseros us Clxy, ...,

Ty, Tpgly .-, T OMHOCUMENLHO CEMETCTNEA ONEPATNOPOE Op r i1 U YMHOICE-
Hutl Ha muozousenv, ud Clry, ..., ry41] soimexaem xonewnas basupyemocmo
cucmem m1oz2ounenos u3 Clry, ..., Ty, Tri1, ..., Ty] oOMHOCUMENLHO cemeli-

cmea onepamopos Oy, y U ymrodtcenuts na mrozowserv, ud Clry, ..., Tyry1]



266 Perrernmst 3a1a9 U3 MPOMIIBIX BBIITYCKOB

JOKA3ATEJ/IBCTBO. Ilycts cucrema S KoHedHO Oa3upyemMa OTHOCHUTEIHHO
onepaTopos Oy, ., n = 2. Torna nys 000§l cuCTEMBI MHOT'OYJICHOB S CYIIECTBYIOT
Takue e€ perysspHble 00Pa3yIolue S, , ITO JJisi JIIOO0ro s € S BBIIOIHSIETCS

PaBE€HCTBO:
s = E ak,Tak,rsT

k>2; 1
Ipu HEKOTOPHIX ay, r € C.
Jlerko BusieTH, 9TO €c/in HE BCe 3TU KOIMDDUIUEHTHI PABHBI HYJIIO, TO

Wide(s — Z ak77-ak7r+157—) < Wide(s),
k>2; T

160 onepaTopsl Ok, 1 Of 41 TPUBOJAT K IIOSBJICHUIO OJTHUX M TEX YK€ WJICHOB
HanboJbLel mupuusl. Jlesio 3apepiiaeT HHAYKIN 110 mupune. Vtax, ochostas
AEMMA 00KA3AHG,. O

[Tepeiiém k perrenuro 3anaqm 4.12 a). Beejém JonosHuTebHbIE IEPE-

MeHHbIe i3 j =7+ 1,...,m, onepatopsi quddepennuposanus 0y, u 0y
0 upu i < 7, 0 upu i # j,
(i) = . O, (i) = .
niT; TpUm T > T, ;T 1pU 1 =7

U CHCTEMY JOMOJHUTEBHBIX MOACTAHOBOK Dp: R(x;)p; — p; ¥ i. fdcHo, aro

O = i Oy

i=r+1
ITockompKy 10601t oneparop O, HOJydaeTcd IIyTEM IpAMeHeHns Jy, 1 oIle-

paropa D_r ¢ mocieayionieit cruenuanusanuet pu; — 1, 13 KoHEeIHON 6as3upye-
MocTu cucreMsl Jy,(S) BbITEKaeT KOHeUHAsT Ga3UPYeMOCTh CHCTEMBI S.

JIEMMA 3. Konewnas basupyemocmo ecex cucmem euda 0,(S) svmeraem
u3 Koneunot basupyemocmu scex cucmem 6uda 0y, (S) dan ecexi=r+1,..., m.

JIOKABATENIBLCTBO. Ilycrs cucrema 0,,(S) koHe4HO 6asupyema OTHOCH-
TEJILHO HOBOM CHCTEMBI OTIepaTopoB. Torma CyImecTBYIOT TaKue e€ pery ispHbIe
obpazyrompue, 9To Jijis 11060ro s € S npu HeKOTOPbIX i, € C BoInonHgercs
PABEHCTBO

ap.i(s) = Z ak7TRk(8#¢(ST))‘

k>2;
Jlerko BUIIETDH, 9TO TOTJIA

s = Ou(s) — Z g R (0, (57))

k=25 p
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HE COJIEPXKUT KOMIIOHEHTHI C [4;, 1 OCTAJIOCH JTOKa3aTh KOHEUHYIO 6a3UpPyeMOCTh
cucremsr S, mopox éuuoil snemenramu suga s9, rie s € S. Jlokasareaberso
JIEMMBI 3aBepINaeTcs UHIYKIE M0 I1C/Iy KOMIIOHEHT. O

Wrak, Bcé cBesIoch K JI0Ka3aTe/IbCTBY KOHeUHOl basupyemoctu cucreM Oy, (S).
MozkHo cunrarh, uro i = r + 1 (ciyuan Gosbinero i anajorudsbi). [Ipu srom
onepaTopel D JEHCTBYIOT yMHOXKEHUSIMA HA R(Zy41), TAK 9TO [T WHIYKIU-
OHHOTI'O TIEPEX0/ia, PEIIAIONIEro 3a/1a4y, OCTAéTCs IIPUMEHUTH OCHOBHYIO JIEMMY.

Bagaqa 4.12a) perrena.

4.126). OTBET: Her.

[TIycrs p — npocroe guciio. [Tokazkem, 4o cucrema MHOrOWIEHOB Qk (x, y) =
=(z— y)a:pk*1 ¢ koapurmentamu B Z, deckoneuno bazupyema. JlocraToano
TI0Ka3aTh, YTO OHA GECKOHEYHO GasmpyeMa Mo MO0 MHorowrena (x — y)2.

[Momoxxum 7 = ¢ — y, Torma Qp = TP 1, PaccmorpuM mpon3BosIbHBIM
muorowiex suga 7H (). Ilpumennm k memy nogcranosry R(z) — z; R(y) — .
B pesysbrare nosmyauntcs muorouten TR (z)H(R(x)), mockombky 72 = 0.

Paccmorpum 3ameny

R(x) = Z et =z, R'(z)T — T,
j=1

rae s > 1 u pg i Beex iy # 0 — Heonpe e IéHHbIe KOHCTAHTEI (BMECTO KOTO-
PBIX TIOTOM TIOJICTABJISIIOTC uncia). [Ipumenum eé Kk muorowieny suga 7H (x).
PesynwpraTom Oyner BbiparkeHue Bua

7'2,[1,31‘1 ol (Z agmk>.
J k

Kosddumment >, ayr® npn npoussenennn p1f ... pl* 6ynem naspisath pe-
ayavmamom deticmeus wa TH () sepbasvrozo onepamopa nopsinka (ji, ..., Js)
or (x%, ..., 2%). (Paccy)aenusi ¢ BepOATBHBIME OTIEPATOPAME AHAJOTHIHET
paccyxKJieHusiM ¢ nipuMenernem JjiemMbl 1.) Koneunast 6a3upyemMocTb OTHOCH-
TEJILHO HAIMX TOJCTAHOBOK PABHOCUJIbHA KOHEYHON 0a3upyeMOCTH OTHOCH-
TEJIHLHO BepOABbHBIX OIEPATOPOB.

Onmmmem feficTBre BepOaTbHBIX OMEPaTopoB (ji, ..., js) oT (zf, ... x%)
Ha muorowieH Qi(z,y) = (z — y)a:”k_l. Pesyabrar mosydaercs, ecim KaxK-
70 BXOKJIEHIE T (BCEro Takux BXOxKueHmi p* — 1) 3aMeHHTDH Ha BXOXKICHIE
x| a BXOXKJICHWE T 3aMEHHUTDb Ha i, 2" 7; m = 1, ..., s. [Ipu 9T0M POBHO Jn,

(m = ]., ey S) pa3 IPpOUCXO/JUT 3aM€CHa, CBsAASaHHAasd C Ttm (TOIII)KO TaK BOSHHUKaET

). feno, |ro S dm = D"

3aHyMepyeM BXOXKJIEHUsI [TEPEMEHHBIX B () cjeBa HarpaBo. OTmeTnM, 910
3aMeHEl & — T, TIPH JIeHCTBAN BepOaIbHOro olepaTopa Ha (Qj, MOYKHO CTPYIIIH-
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poBaTh 110 IMKJAaM. Pe3ysbrar meiicTBust BepOaJIbHOIO OLEPATOPa €CTh PE3YIlb-
TaT CyMMUPOBAHUSI 10 TAKUM IUKIaM. KarKIblil UK COCTOUT JINOO U3 OIHOIO
s/1eMenTa, 60 u3 pF semenTos.

s mro6oro Habopa MeJIbIX HEOTPHUIATEILHBIX YHCEI MMEET MECTO PABEHCTBO:

(xm)/xrg . m'l"k + (.TTQ)/$T3 . x’l"kx’l"l + (xrk)/xrl o :[;rkil _ ‘F|$|F|71 (1)

(|| obosHawaer ) rj, cTemenu ¢ IMEPECTABIAIOTCA IO IUKILY. )

Crenenp 110 x 06pasa BepbaIBLHOIO OIIEPATOPA PABHA Y | iqjq (& 110 T OHA
ocTaéTCs eIMHUIEH ). 3aMeTUM, YTO PA3HOCTDb CTeneHell (i IpU pasandHbIX k
nesurest Ha p. [TosTomy ecm npuMeHUTh K () BepOasibHBIN omepaTop ¢ § > 1
(¢ pasubiMH 7 ), TO KO3 duUIMEHT npu MEHOrOWIeHe (), Te | > k, OKayKkeTcst B CU-
ay paseHcrBa (1) messtnpumcst Ha |7, T.e. paBHbIM Hys0. Ecim e npumeHuThH
3aMeHy, OTBEYAIOIILYIO MOJCTAHOBKE T — 27, TO Jyls MOJIydeHus (; CTeleHb
noKHa yBeanuuthea B plF pas, u Torma j = p!=F. Ilpu stom T mepeitaér

l—k
Bp kP "1y = 0 mpu | — k > 0. Orciofa HENOCPEeICTBEHHO BBITEKAET

JIEMMA 4. Ecau Y, _, igji deaumca wa p, mo pesyivmam O0elcmeus
sepbanvrozo onepamopa nopadka (ji, ..., Js) (8 =2) om (", ..., x%) nysesod.

Kpome Toro sicHO, 4TO pe3yabTaT AeHCTBUS olepaTopa
TR (z)H(R(z)) — 7H ()

HyJs1eBoit, eciin R(x) = P(xP™), ubo rorga R (x) =0. Ilosromy u3 JaHHON JIeMMBbI
BBITEKAET

CHEICTBUE. Henyaesoli ekaad 6 koapuuyuermo, npu P, noayvarowsu-
ecsa npu nodcmanoske u3 npedvldyuezo caedcmeus, daom YAeHdl, 6 KOTOPbLx
He npucymemeyem npouseedenue taflg npu o # 3. Onu omeevarom nodcma-
noskam 6uda fix* — T, pprt T — 1.

Ecau npu omom i, deaumes na p, mo pe3yavmam coomeemcmsyrouweti
nodCMaro8KY HYAeB01.

[TycTh mojcTaHOBKA IpUMEHsieTcss K Q) M eé pe3ysbraT He paBeH HYJIO.
Torma coryIacHO CJIEJCTBUIO B TIOJIyYEHHOM MHOTOYWJIEHE HET YJIEHOB ¢ MOKa3aTe-
ssivu, KparabiME pl, rie | > k. TTosToMy HIKakoi MHOTOWIEH @, HE MOKET GBITH
BBIBe/IeH 3 cucteMel {Q; }i<q 1, TaKIM 00pa3oM, cucrema { @ }7° | GeckoHeTHO
basupyema.

Kommenrapumn. [lox mootcdecmeom B anrebpe A (oupejeserne ajarebpb
Has noseM oM. Bumnbepe 3. B. Kypc anre6psr. M.: MITHMO, 2011. C. 38)
[OHUMAETCS MHOIOWIEH, TOXKIECCTBEHHO 00pallaionuiics B HOJIb B ajarebpe A.
Hampumep, B anrebpe marTpuil BTOPOrO MOPSIKA BBIOJJHSIETCS TOXKIECTBO
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Xonna [[z,y)?, z] = 0 (cm. 3amady 3.1). Toxkaectso f cieyer ns Habopa TOXK-
nects {g;}, ecam Be3ie, rjie BBIIOIHSIETCsT HAOOD TOXKIECTB { g; }, ABTOMATHIECKH
BBITIOJTHSIETCST TOXKAeCTBO f. IIpobaema IlInexma 3ByanuT Tak: BEPHO JIX, 9TO JIIO-
bast cucTeMa TOXKJIECTB CJIeAyeT U3 KOHEUHOU mojcucreMbl! B xapakrepucruke
Hysb (kaK eé nonnmas cam Illmexr) eé pemmn A. P. Kemep, B mosioxuresnb-
HOIl XapaKTepUCTUKE KOHTPIIPUMEPHI ITOJIyYusI aBTop, no3anee — A. B. ['pummun
u B. B. luroses. Ilyukr a) nanHoii 3aga4n nepegaér uieo A. B. I'purnna pe-
mennst npobsiembl [1lnexra B HyseBoit xapakrepucruke. (Paccmorpum maTpuiibt
My, k=1,...,s, Takue 9TO IIpH ¢ < j B IEPECEUEHUN -1 CTPOKHU C j-M CTOJIOIIOM
MaTpuilbl My, cTouT repeMeHHad azfj, a pu j > ¢ crout 0. Ecim paccmoTperh
MHOTOYJIEHBI OT 9THX MaTpwuil, To nojgcranoBkam P (M) — Mj, 6ymyr coorser-
crBoBaTh ofcranoskn P(zF) — z¥ B komwne K([z¥].) Tlpu sTom, npasna, emd
TpebyeTcst BeCbMa, crieluduyaeckoe puMenenne jieMMbl Aptuna — Pucca, ngest
KOTOpOro ObuTa Briepsble npeytoxkena A. ¢1. Berossim. Samaua 4.126) orpakaer
MJIEI0 TIOCTPOEHUsI KOHTpIpuMepoB B mpobsieme Illnexra B moj0KUTETBHOI
xapakrepucTuke. Mcropuio Bonpoca cm. Beaos A. 5. JlokanbHast KoHedHast
6a3UpyeMoCTb U JIOKAJIbHAsT IPEJICTaBUMOCTh MHOTOOOPa3Uii aCCOIMaTHBHBLIX
kouter] // Mze. PAH. Cep. Marem. 2010. T.74, Ne1. C. 3-134.

(A. Kaneav-Benos)

16.1. YCJIOBUE. HaiiTu nepBoobpasnyio

2
/ 2 du . (D@onvk.aop)

(z sin(z) + cos(z))?

PEIIEHUE. TlompiaTerpabaoe BeIparkeHue — JIpoOb, Y KOTOPOil 3HAMEHa~
Testb — KBagpat. [lonpobyeM mpencTaBuTh €€ Kak IPOu3BoaHYyIo apobu. Torma
B UUCJIATE]IE JOJIKHBI CTOSITh & SiN & + COS & U ero MPOU3BOIHAS T COS L, YMHO-
JKEHHBIe Ha KaKHe-TO BbIpazkenus. Kak momyanTs orciona 22? ITompobyem mpe-

cTaBuThb ero Kax 2 cos? x + 2 sin? &, uro-to 06aBUTH U BLIYECTh. IloTydTaem:

2% = (x sin x + cos x)z sin = + x cos x(x cos x — sin z),

npu 9ToM z sin x = (sinx — x cos x)’. Orciona

2 . .
z? dx sinz —zcosz _ sinx —xcosz
/ :/d = +C

(z sin x 4 cos x)? xsinz+cosx  xsinx 4+ cosz




