
OEbE,Ul:f HEHHbU1 HHCTHTYT SlUEPHblX HCCJlE.nOBAHv!H 

nAEOPATOPVIS! TEOPETVl'-IECKOi::! ct>Vf3VIKVI 

C3~Y I~ 

e- l{ +-- [l.A. CnaBHOB 

K BOnPOCY 06 YCTPAHEHvH1 
Y nbTPA¢Y10flETOBblX PACX0.LU1MOCTEI1 

B KBAHTOBOI'.1 TEOPvB1 non5l 

AsTope¢epaT ilHCcepT8UHH, npeacTasneHH0H Ha C0HCK8HHe 

yqeHOH CTerreHH KBHAHAaTa ¢H3HKQ-MaTeMaTHqecKHX HayK 

Hc1yqHhIH pyK0B0AHTem, - ,,, 

H.H. 6oromo6os 

Ll11ccepTau1rn BhmonHeHa a MocKOBCKOM 

rocyaapcTBeHHOM YHIIBepcHTeTe IIM.Ni..B.noMOHOCOBa 

[ly6Ha 1963 



D..A. CnaaHoB 1293 

K BOTTPOCY OS YCTPAHEHHH 
Y JI6TPA¢VIOJIE TOBblX PACXOLIH M OCTEW 

B KBAHTOBO.vl TEOPHH noJI.H 

AaTope¢epaT aeccepTauee, npeacTaaneHHoA Ha coecKaHee 
~yqeHoA CTenette.KaHaeaaTa ¢H3HKO-MaTeMaTeqecKHX HayK 

H1:l.yqHbIA py-KoaoaHTenb -
8K/1!:(8MHK 

H.H. Soromo6oa 

.i--lHccepTamu1 BbITIOnHeHa B M·ocKOBCKOM 
rocyaapCTB8HHOM YHHB8pCHTeTe lfM.M.B.JloMOHOCOBa 

D.y6Ha l963 



ilaHHall'·pa6oTa 11oeaRr.ua\hell aonpoey HeK/IIO'<BHHSI paeXO/lHMOeTell 113 KBaH"

Toaol! iTe'opHH 110/Ill Ha. o·eiioae 11e110/Ib30B8Hllll Teop1111· o6o5meHHblX cj:,yHKIIHll. A1111apaT 

-feo\:lRii ·, o506111eHHblx°'cj:,yHKuRli · ye11e111Ho' 6hln 'a eaoe speMR npnMeH<!H llllll 11eK1IJO'<e-

'H.iisi paexon~~oeTell 113 MaTpH'<Hhlx' eneMBHTOB S -MaTpllUhl H.H. 6oron,06oai.1M 

C ' /1 ,2/ · - -
ll. 0. • napae!OKOM • 11M y /lBIIOeb IIOK838Tb, 'ITO, HeXO)lll ll3 TeOpllll '0606111eH-

HhlX cj:,yHKUllll II BBOllSI TaK H83bIB89MhlE! KOHTp'IIIeHbl, MOlKHO HenpOTIIBOp9'1l!BblM 06-

p830M noeTpOl!Tb M8Tp11'1Hb19_ 3/ISMeHTbl 

HOeTell. 

s -MaTpllllbl,' He C01leplKa11111e 6eeKoHeq-

K_OHTp'III0Hhl 1103BO/ISl!OT 11301\Bl!TbCSI -o, paCXO)lllMOCTell, HO' ll0)l'l8C oqeHb 3~-

' -rpy llHS!IqT, BhlKJ18/lKH ! ; KOT.opi,1e llpijXOflHTeSI )le1IaTb C: perynSip1130B8HHb!Mll MaTpllqHbI-

KOl"O nopS11lK!3 Te_opHH B03MymeH_llli, B CBSl3ll C 3THM 6bin0 Dbl KpallHe lK9/I8Te!lbHO 

. noeTpOHTb Me:,:'Oll perYII!'Pll38Ullll, B KOT ODOM y llBIIOCb 6i,1 H30elK8Tb BBe)leHHSI KOHTp

qneHOB, 

KaK ll3BeCTHO, oeHOBHblM MOM9HTOM npH 11enOJ1b30B8HIIII annapaTa 0606111eH

Hb!X cj:,yHKUllll .JlllSI uenel!_ perynsip1138UIIII SIB/IS!eTCSI' o'npe)le/IeHl!e. np0113BeJ:(:Hl!SI Hee-
. ' . . 

KOllbKIIX. 0606111eHHb!X cj:,yHKUllll B Ka'leeTae'·11HTel"pHpyeMoll 0606111eHHOl! cj:,yHKUIIII, 

B npei:xnaraeMcill pa6oTe Talioe oripe)leneHl!e. itaeTeR HI!. OeHOBe T8K H83b!BaeMO["O 

'ripellBJlbHOro npenctall/I9Hll!!'' caep-ro'i< oriepa-ropoB 110/ISI, CymHOCTb. 8TO!'O 11pe)l

e'i'aa11eHRSI ecit:-rci11T ·11 c·ne1ly10iueM, ·Bee ;:;aepTKH one·paTopoa nonSI /Jl/ISI npoeTOThl 'pao

eMaTpHBaJOTCll: itelicTBIIT9/IbHhl8 °CKa11}1pH1,ie • nonsi/_ 3Blll!CbIBB}'TeSI a Bllll9 enaooro 

npe.llE!na :oT maKc:iTophlX ·aanpephlBHb!X cj:,yHKuiiii 

: v'') ex> a 11m l') ex; P.>. 
µ-+ 0 

Ill 

1"1l8 /?/ 03HB'la8T 0/lHH ll3 Tpex 3HaqKOB: (-) , (+) , _(c) Henpepb!BHbie 

¢yH~llllH 
0 1'l.<'>'c,,·i /I-): ,:-~po.me ~eer~ noeTpOIITb, HeXO)lSI ll3 perymlpll38Ullll naynH-

'-' · :1si , -. • -- ' ·.-,.-.•--~, · -·-, 
B1<n11ape_a , ,;_ax, ~/ISi ,,t:;., .. (~_; µ)_ MO>KHO HanRcaTb 

/2/ 

CooTBE>TcTaeaiio, ·6y Jle-r· -ror.lla BhlI'IISI.lleTb ene.llyJOIUHM o6paaoM; 
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l 01
(x;µ.)=-1-J dke

1
>r I 

(2,r)• 

c, (µ.) 

m 2 lll (µ.J-•k' 
I 

/3/ 

;. !" .. 

OpiP<eM aenH'IHHhl 

Tpe6oaaHHitM/*/; 

CI (µ.) ll lll, (µ.) LlOnlKHbl yLtoaneTaOpHTb cne.o.ylOWHM 

ace C
1 

(µ.) orpaHH'leHhl, ace lll 1 (µ.) np11 µ. ➔ 0-

cTpeMl!TcH· K 6ecKoHe'IHOCTH, 11'.pOMe lll
0 

(µ. J , KOTOpoe CTpeMHTCl! It eL1BHll1le. 

'-ho6bl !:. (x;µ.) 6binll Henpep&IaHblMH, aenH'lllHbl C 
1 

(µ.) II lll, (µ.) LlOJt>K-

Hbl T8KlKe y .o.oaneTaopHTb ypaaaeHHl!M 

I a 
C 1 (µ.) lll, (µ.) aO a•0;1. 

/4/ 

Hcnonb3Yll 'npeLtenbaoe npe.o.cTaaneHHe•1 nerKo aaTb .onpeaenea11e npoHsae-

aeH!Ill OTpHnaTellbHO- /nonOlKHTEllbH0-1 '18CTOTHblX qacTell caepTOK onepaTopoa nonH. 

HMeHHo: MOlKHO onpe.o.enHTb II Dr+J(""J ( x --i: J .Kall'. cna6b1ll npeaen npoHsae-
. I. I+)(-) I I 

!:, (x
1

--x/µ.J; T,e. 1 ecllH g (i:
1 

,, .. , xnJ -aeHHll COOTaeTCTayIOWHX 

LlOCTaTO'lHD rnaaKal! ll 6btCTp0 y6htl!8!0W8ll Ha 6ecKDHe'IHOCTll DCHOaHall cj,yHKllllll, TO 

fdx 1 ... dx g( x
1 

, ... , x J II rf'J (x
1 

-•x
1

) • 
n n l,J· 

= Iim f dx 
1 

dx g (x 
I 

x J II t:.''' ( x -•x ; µ. ) , 
( ➔ 

0 
• • n ••• n l,J I J IJ 

/J- 1.,,./J-N) 

/5/ 

nocKOllbKY 'npeaenbHDe niteacTaaneH11e' no cj,opMe aaanorH'IHO perynap11sauHH 

nayn11-B11nnapca, TO nerKD ITOKa3aTb, 'ITO a TOM c"nyqae, KOrD.8 /? / 03HaqaeT OLlHll 

!13 LlBYX 3H8'lKOa (-) • (+) • /5/ onpeaem,eT HenpepblaHbtll Ill!Hel!Hblll; cj,yHK-

UllDHan. )Jm, 9TOro LlDCTaTO'IHO noaTopHTb COOTaeTcTay10Ul11e paccyJKaeHHII D.1111 

peryn11pIIsauHH naynH-B11nnapca
141

._ 4>opMyna /5/ nerKO pacnpocTpas11eTc11 sa 

cnyqali npO!I3BeaeHHH xpoHonor11qecKHX caepTOK, ecn11 OCHOaHall cj,yHKUHII 

g ( X l , .. , X n ) HMeeT Hyn11 LlOCTSTO'IHO ablCOKoro nOp!!LlK8 np11 coanaLteHHII 

n106ol! napbl apryMeHTOB, 

B a11ccepTaUHI! npe.o.naraeTCII pacw11p11Tb Knacc OCHOaHbl~ cj,yHKllHll, Ha 11'.0TO

p_OM cj,opMyna /5/ ·aaeT onpeaenea11e npoaaaeaeaa11 xpoaonoraqecxax caepTOlt, 

HMeaao; npeanaraeTc11 c'l11TaTb, 'ITO /5/ cnpaaean11aa an11 xposonor11qecx11x caep

TOK npll OCHOaHblX cj,yHJtllH"!IX, Re 06pawa10w11xc11 a Hynb. np11 co11naaes1111 apryMeH-

Toa. Hcao, 'ITO npH Bbl'IHCneHHH npeaenoB no µ. a /5/ Mb!, aoo6we roaopa, 

6yaeM nonyqaTb paCXOLlHWHeCH BblpalKeHHH. Oaaar.:o, lt8K BblHCHeHO B a11ccepTa1lHH, 

npll HeKOTOpb!X LlDUOilHHTellbHblX ycnoaHHX Ha 

6yayT cywecTBOBaTb, 

c, II lll, STH npeaenbl-

Op11aeaeHHbtli B rnaae III LlllCCepTSUIIR pacqeT HeCltOilbKRX MaTpH'IHblX sne-

M0HTOB s -MaTpHUbl a H113WHX nOp!!LlKSX TeOpHH a03MYW8HHli nOK83blaaeT, 'ITO 
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l 

~J 
;t I 

-~ 

-~ 

it 

I 
} 

i 

Ha ocaoae· onpeLteneHHH /5/ LlnH aTHX MaTpll'IHblX aneMeHToa MOJKeT 6b!Tb n_onyqe-

Ho· 11aTerp11pyeMoe ablpalKeHHe, ecn11 

Tl!Il8 

c, 

lim 
I'. .. 0 

a /3 lll I c, (µ.) lll I (µ.) tn I(µ.) 

II lll, 

Aa/3 

r.o.e Aa/3 orpaHH'leHbl, a * 0, J /3 a, J, 2, 3,,, 

non'IRH8IDTCH ycnoBHHM 

16/ 

0D.H81t0 LlM uenel! KBSHTOBOl!. TeOpllll nom, a_03MO>KHOCTb nocTp00Hlllt OTaenb

HblX airrerp11pyeMblX MaTpH'IHblX aneMeHTOa ewe He D.OCT8TO'IH8, He06XOLlllMO, 'IT06bl 

S_TII MaTpH'IHble sneMeHThl 06paaoablaana coaoxynsocTb,, COOTaeTcTay10wy10 yH~TapHOll 

H_npH'IHHHOll s -MaTpHne. 3TO HaKnaLtblaaeT aononHHTenbHOe Tpe6oaam,e HS 

npeLtenbHblll nepeXOD. no µ. • OK43bIBS8TCSI, 'IT0 JlnR Toro ,'llT05bI S -MaTpllU8 ,,., 
6blna npB'IIIHHOll H YHHT8pHoll, 388K . ( µ. r •••• , µ. N) ➔ 0 a /5/ LlOITJKeH 03H8'l8Tb 

/7/ 
lim P ( µ. 

1 
, .. , . µ.,,)tim • , • _ lim 

(IJ.t,· •• , µ.N) ➔ O µ1 ➔ o µN ➔ o 

rae p - onepaTop nonHoll c11MMeTpHaau1111. B rnaae II_T aTo npoaepeao Ha np11-

Mepe OTaen&HblX npocTellw11x MSTPH'IHblX aneMeHTOa, 

B 'leTaepTOII rnaae noK83blaaeTCII, '!TO 88 OCHOae /5/ MOlKeT .6btTb nocTpOeH 

cao5Q.asblll OT p8CXOLlllMOCTell M8TpH'IHblli sneMeHT n106oro nop!!J'.lK8 no KOHCTSHTe 

ca11s11. TaK,_Llnll Teop1111 C narp8HlKH8HOM a38HMO!lellcTal!!I. 

!e (xJ • e: ,f,
4

(i:J;: 
/8/ 

rLte ,f, (x) aellcTa11Te11bHOe CKan11pHo<l none, cnpaaean11aa cneay10wa11 TeopeMa. 

TeopeMa 

Bb!-iRcneHEe n106oro MaTpR'IHoro sneMeHTa s -MaTpR!lbl ao n -ro nop11a-

lt8 T80pllll B03MYW8HHft,Bll'.nlO'IHT8nbHO,Ll8eT KOHe'IHQe 3HS'leHHe Llllll 3Toro sneMeHTa, 

coanaLt8lOW88 co 3Ha'l8HlleM cooTaeTCTBYIOWero MaTpll'IHOrO eneM8HTa, nonyqeHHblM 

8 M8TOLle Soron106oaa nocne np 088Ll8Hll!I peryll!!pH381lllll /npHMeHeHH!I 

pallRltl, 8Cllll ablnOIIH8Hbl cneay10w11e ycnOBH!I: 

R - one-

1/ Bee xpoHonor11'lecK11e caepTll'.H nonea 11MeIOT a11a, aaaaeMblli 'npeaenhHhIM npea

cTaanesaeM' /cj,opMynhl /1/,/3//, 

2. npo11aaeaeH1111 xpoHonorR'lecKHX caepTOK nonell ,onpeaen1110Tc11 cj,opMynaMH 

/5/ B /7/, 

3. Benz'IHHbl c, R lll, noa'IHR!llOTCII ycnoaH!IM / * / {,M. CTp.4) 11 /4/. 

4. BblllonR!IIOTCII COOTHOW8HH!I 
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fim i c (µJ e,;a-, lll· (µ.J :,;,. A.· 
µ ➔ o I I I. oa~·1 

·,, :ie1···· 

lim 

IL,.➔ o 

r .o. e a = 1, 2, ... , n . 

r, c;'(µJlll,(µJl'ndlllJ~J 
I 

c• ,.: -- :, -

A,a 

.,.> /5/·"''· 
noMHMO )l0Ka3aTenb_CT,Ba• _3TOll TeopeMbI .' ICM, Ta.K~e .c-;:aTblO· ; ·/, ... ~,.Bep,aH 

rnaBa co.oep>KHT .OOK83~T0!lhCTBO aen_poT~~ope~UH30.CTij ace_x. yc~O~Hli,_; Ha_~n~..gbI~~~-

MbIX Ha CI II _m, .... ,np1I'l9M .• UOKa3_bIB/leTc,H, '!TO B. ycnoBl!HX /9(;,B03MO- .. 

)KSH_ npe.nenbahlli nepexort . n ... _ ,oo ~ 

Tax1u. . .( ·oopaaoM, Ha ocaoae 'npea~nbaoro ·npe.nCTaaneHHstr 'Mo>KeT 5·biTb· rro-

cTpoeaa perynnp11aaUHH1 3KB11BaneHTHaH npoueaype, paapaooTaaaoll H.H. BoronIO

ooBbIM " O.C. napaCIOKO!V1 / R -onepau,rn/ .' B 0TnR'l11e OT R - orrepauH11 

B npeano>KeH!rnll perynsip,rnauHH 

cnaDbil\ CHMMeTpH30:laHHbill 

np0!<a»eaeHHe CBepTOJ: 

npeaen OT npOH3B8,0.0HHSI 

onpe.aeneao Ka K 

annpOKCHMHPYIOIUHX 

· HenpepbIBHbIX cpyHKUHll, HanoMH'IIM,'" "1To » R - · onepauHlr npo1rnBeaeHHe 

xpoHonor11'!eCKJ1X cBepTOK onpeaeniJHo · KaK .. cnaob\ll npeaen nporiaiieaeHHH cooTBeT-

· cTBYIOlllllX HenpepbIBHbIX cpyHKu11li, H3 KOToporo. BbI'IT9Ha HeKoT9pasi 1toM61111au11si 

KOHTp'!neHOB, BBllJlY OTCYTCT1'11H K_OHTp'lneH01' 1' .. cnoco5e perynHp1!3aJlJIH, OCHO~aa

HOM Ha "'npeaenbHOM npe.ocTaane1n1H_' 1 B_blpamea~e_ .nnst pery/~RP.H~?~al!.~o_ro ;dB'!-

pHqaoro aneMeHTa s -MaTpRUhl BhII'llH.llRT aaaqHTenbHO npome, tteM B MeTo-

ae R ".'onepau11n, C apyroli cTopqHhI,, · l'lbl'IHCneane npeaenoB no µ. , He-

_o6xo.a,HM_oe .a nepa_o~ MeTo.oe, cnomHee, qeM Bht'lJHCneH11e· tJ:neHoB pSI.ll.a _Teitn~pa, 

HeODXO)l!IMOe I) R -onepauna, 

npeano>KeHHblll M9T0Jl perynsipH3aUIIII MO>KeT DbITb pacnp&i;:TpaHeH Ha' TeopllR 

,. c narpaH>K11aaoM a~aHMO.r:tellc:T»Hst, OTnll_'IHbIM _r;,TJ8/ ,. 8TOT: »_9npo~ 0 pac_C¥0TpeH a 

,USITOli -rnaBe )l!ICcepTaUHll. npn. llBe)leH;<II. B,,T~OpRIO_..He_cKOnb~~x '. p_a?l:"':'8:~"·- pon:ll 

I He o6SI:38T8JlhH,0 CKB~SipHbI~/ ,· 18CT_8CT~;E;!.H~01'.; ·l3?_~~H.KS8T IJ.8'?~"1--~~HM9CT~h ,B~_e_<?'.1'~!1 •rrpe

aellb.HOe npei:icTaBneHHe~ ansi ,c»epT9';t BC9"c 9'.lllt'Y;PllPY.K1_1UHX no_ueli1 . s:rn ._np<;~cT~»

neHllH cTpOHTCSI no aHanorHH c cp0P!V1Yna,1!,11I ,/,~ 1-:-1.31. ,CooT~~T_C:_T_~,e_HHfl '· )l~H _ii.~'l?_"

HOCTR MaTplI'tlHbIX sneMeHTOB OK83bIBaeTCR aeoOxo.ll,HMblM HaKna.abtaaTh ycnOBHSI 

THna /6/ Ha BC9 CI ll lll, ; q;~ry~H~;~~~~ ~ '•c;~~..-nbHb!X 'i,pe'~cTa'ane-

HlISIX. caepTOK pa3nH"qHbIX no nett. 0.llHBKO, noCK~~~KY ~TH .. YClI:OaH'g ;;;g '"p';J·JJ~·am 

• • • • • • • : •, •' '..: ; '• ~; r, ) , •• • • :, .\ •_. 
nonea OKS3bIB8IOTCR He3aBHCHMbIMH .opyr OT .apyra, TO HHKBKHX cywecTBeHHbIX 

ycno:m.aeHH:A: 9TO He BHOCHT .. ., 
TaKOS nonomeHHe 6y.lleT coxpaHSITbCSI .uo•··Tex nap, 

. r • • · ·•~- • 
IIOK8 Mht HMeeM .ael.(o C 

nepeHOpMl!pyeMb!Mll TeOp!IHMII, np!I nepexoae"i{''aerlepeHOpMlipyeMbIM 'l"eopl!HM ll 
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,, 

, ... 

YCJIOBiiHX /6/ npnx·o.aaTCH cqHT8Tb, qTo 

/0 n 1/, a npo6eraeT pHJl 0,1,3, ... , 

a He orpaHH'lJSH? .ll.BYMSI 3H8l.{9HHSIMH 

np!I pOCTe IlOpSl)lKa TeOp!IH ll03My1Ue-

HIil! r HeorpaH11qeHHO pacTeT. 3aecb Mb!' CTanKH1'aeMcst C O0bI'IHOll TpYJlH0CTblO, 

xapaKTepHoil ansi. HenepeHopM11pyeMbIX Te'.>pllil. B HameM cnyqae oHa Bbipa>KaeTcst B 

TOM, l.{TO npH t ➔ 0Q ycnOBIISI /6/ BpHJl nll OKa>KYTCH C01'MeCTHbIMI!, C apyroli 

CTOpOHLI, ecnH orpaHHl.{HB8TbCSi KOHe'l{HbIM rtOpR.llKOM TeopHH B03MYLU8HH'1:, TO t 

5yaeT KOH9'1HbIM, ll ycnollHSIM /6/ YJlO",n9TllOpl!Tb MO>KHO, TaKHM oopaaoM, anH He

nepeHopMHpyeMbIX T90pllii CHTyamrn 3)leCb TaKast >Ke, KaK ll perynHpll36UllR, npea

noJKeHHOli H9)la1'HO TellnopoM 
161 • noMHMO 11ano>KeHHb!X TOnbKO '!TO aonpoco1', 1' 

rnaae V )ll!CcepTaUllll UOKa3bJBa9TCSI, '!TO cpopMyna /5/ onpeaenHeT nHHellH~lll 

HeIIp9pbI_BHblfi !pyHKUHOHan, ecnH orpaHHl.{HB8TbCR T011bKO TaKHMH npOH3Be,ll0HHRMH 

D (C) , . KOTOpbie B03HHKaioT rrpu aarnrc&HUH M8TpH't1HbIX aneMeHTOB S -MaTpJIUbI B 

nepeaopM11pyeMoli TeopHH. 

HaKoueu. B_ wecToif rn8:Be ~HccepTau~H paCCM8TpHB8FOTCSI H9KOTOpbI8 aorrpocbl, 

CBSl3aHHbie C o5o5meHHb!M xapaK;repOM onepaTopoa nong H »eKTOpoa COCTOS!Hllll, 

OopamaeTCH aa11MaHI<e aa cneay101UHll cpaKT, nycTb </, (x} - orrepaTop nonH, 

,[lellcTay,i Ha KaKoll-11116yJlb aeKTOp rnm,5epToaa npocTpaHCTlla aeKTOp0B C0CTOsi-

HHli, aanpHMep Ha aaKyyM / !l > 

Mblfi 

, OH_ nepeBO.llHT $TOT B9KT0p B HeHopMHpye-

</, (x} In > ~ / </, ( X} > /10/ 

11, cne)lOBaTenbHO, r1111b6epTOBY npoCTpaHcTay He npHl!a)lne>Ka!UHll. B paMKax rllnb-

oepTOBa npOCTpaHCTlla onepaTop </, (X} /cooTaeTCTB9HHO, B9KT0pb! THna / <f,(x} > / 

MOM.BT 6blTb orrpe.ueneH IlHlllb K8K '!pacnpe,a.eneHHe• HllH, HlihIMH cnoaaMH, o6o6IUeH

HblH cinepaTop /coOTBeTCT1'9HHO, o5o5meHH09 COCTOHHRel. np!I ael!CTlllIII C 3TllMII 

B0JlH'lJHH8MH ..uonmeH yirn:TbIB8TbCSI RX o6o6m0HHhli-i xapaKTep. B 1:18CTHOCTH, HY2K.a.a

IOTCSI B LtOIIOnHHTenbHOM orrpe:neneHHH•TaKne B8nlPIHHbl, KBK npo.e:aae.lleHHe H0CK01Ib

KHX onepaTopoB nonH, npDH3B0.llH8SI OT orrepaTopa nong HnH B0KTOpa COCTOSIHHSI. 

lfToohI y'!eCTb o5o5meHHbiil xapaKTep BeKTopoB cocTostHHll II · onepaTopoa nonH, 

npennaraeTCH .llJlH 3THX aenHqua T8K)Ke aaeCTH •npeaenbHOe rrpe.o.cTaanea11e• /cM. 

Ha 3TY TeMy CTaTbl0/7/ /. HanpnMep, onepaTopbl nonsi npe)lCTallnSIIOTCSI 1' Bll)l9 

<f,(x)slim <f,(x;µ}, 

µ. ➔ 0 

r.ne Jim OIHITb HM00T CMbICJI cna6oro npe.a.ena. CooTB0TCTB0HHO, npon:3B0.ll0HH0 

µ ➔ 0 \ 

H0CKOJibKHX onepaTOpOB rronH orrpe.a.enseTCSI KSK cna6bIA npeJ.len OT COOTBSTCTBYIO-

mero .rrpoH3BeaeaHst </, ( x ; µ J . To )Ke caMoe 11enaeTca npH orrpe.ueneHHH 

UpOll3BOJlHOll. np!I 3TOM C BenH'll!HaMJI </, (x; µ } Mom.ao o6pamaTbCSI y"me, KaK 

c co6cTBeHHbIMll onepaTopaMH rHITb6epTOBa npocTpaHCTBa. 

7 



Ha OCHOBE:l Hcnonb3OBaHHR "'npeaenbHoro npeJJ.cTaBneHHst"' .an51 onepaTopoa 

nonH H sexTopoB cocTOHHH8 B rnase Yl nonyqeHo ypaBHeH11e WpenHHrepa: 

ilim 4-- I •fl,(µ)= Iim ll(r; µ) 14>, (µ) > 
(µ) ➔ o'" . µ ➔ o 

/12/ 

3nec& /4>, (µ) > 
B MOM8HT Bp9M8HH 

- "'npe.oenbHOe np9JJ.CTSBneHHe"' aeKTopa COCTOHHHR CHCT8Mhl 

a 

II (r; µ J = - f d x f (r, x; µ) , /13/ 

rne f ( x ; µ ) - .. ,npe.aen0aoe npe.o.cTaaneHHe"' narpaH>KHaHa aaaHMO.lleficT-

BIIH, Oco5eHHOCTblO ypaBHeH11S1 /12/ HBnHeTCSI TO,· qTo B HeM He cj:mryp11py10T KOHTp-
. .· 

qneHbI. 3To, ao-rrepBbIX, IIO3BOnsteT lt3t5emaTb .. ynbTpa(pHOJI8TOBblX .. paCXO.OHMOCT':tt 

B ypaBHeHIIII llipen11Hrepa np11 onHOBp.eMeHHOM IICKn,oqeHIIII TBKIIX pacxon11MOCTe8 

lt3 Mt9:Tpift{HbIX aneMeHTOB s -MaTpllllbl, '!TO He ynaeTCSI cnenaT& npyr11M11 

cnoco5aMII, Bo-BTOpblX,, OTCyTCTBlle KOHTpqneHOB np11son11T K TOMy, '!TO B ypasiie

H1tH Wpe.O.HHrepa ae· nostannIOTcSI TaK Ha3bIBaeMbte .,noeepxHoCTHbte• pacxo.QHMOCTH. 

3TH nsa cj:,aKTa noasonHIOT cnenaT& BbIBon, qTo annapaT ypasHeHIIH Wpen11H-

repa B KB8HTOBOtt TeopHH nona COBM8CT9H C annapaToM s -MaTpllUbl, T.e. MO-

lKeT 5b!Tb nocTpOeHa TaKal! CXeMa, B KOJOpoa llJllpOKO pacnpOCTpaHeHHOe MHeH11~ 0 

cyllleCTB0BaH1111 csoeo5paaHoro. np11Hu11na nononHHTen&HOCTII /n115o S -MaTp11ua, 

nH5o ypaBHeH11e Wpen11Hrepa conep>KaT 5ecxoHeqHocT11/ He cnpasenn11so. 
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