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MHXAUJ IIJIEMOBUY BUPMAH
(x 75-7IeTHIO CO AHA POMKAECHUS)

© BYCNAEB B. C., CONOMAK M. 3., AGAEB 1. P.

17 sisuBaps 2003 rofa ucnonHUAOCH 75 JeT BbIAapLieMycs MaTeMaTHKy Muxauay Ilise-
MoBuuy Bupmany. EMy npuHajsexar MHOTHe OCHOBOINOJAraoLi¥e pe3ysbTaThl B 06llei
CNeKTPaJbHONH TeOpPHUH OIepaTOpPOB W B CIEKTPasbHONH TeOpHH IM((epeHIlMalbHLIX Onepa-
TOPOB, KaK OOBIKHOBEHHBIX TaK M C YaCTHHIMH NPOH3BOAHBIMU. OH BHeC KpYMHHIA BKJIal U
BO MHOTHe [pyrue pasfiesbl aHajK3a: B TeOPHI0 (DYHKIMOHAJIbLHLIX NPOCTPAHCTB, TEOPHIO
IPUOMMIKEH U, TEOPHI0O MHTerpajbHBEIX ONepaTopoB, U T.IN.

[ToxpoGubiit 0630p HayUHBIX AOCTHXKEHH I0OUJApa, MOJyUYeHHBIX B mepuop o 1998 r.,
naH B craTtbe [1*], cM. Takxe [3*]. [loaToMy B HacTosilllell 3aMeTKe Mbl OTpaHHUHBaeMCs
ONKCaHKHEM ero pesyJabTaToB, NOJayueHHBIX Nocse 1998 r., ToNbKO B c/lyyae HEOGXOLMMOCTH
yrnomuHas 6oJiee paHHHE paGOTH.

M. III. u Tenepb coxpaHsieT 3aBUJHYIO TBOPUECKYI0 aKTHBHOCTh. Ero HOBble Pe3ysbTaThl
OTHOCHITCS, B OCHOBHOM, K ABYM o6JacTsaM: 1. JIHCKpeTHBIE CIIeKTP BO3MYILLEHHOTO orepa-
TOpa, BO3HHKAWILMH B JaKyHAX HEBO3MYLLEHHOTO, ¥ MOPOToBLle 3(deKThl BOJIU3H KpaeB
JaKyHbl, 2. AGcoO/IOTHas HeNpepLBHOCTb CMEeKTpa MepHOAMYECKHX ONepaTOPoB MaTeMaTi-
yeckol ¢usMkH. [Ipexxae yeM nepefiTH K aHaJU3y 3THX Pe3yJIbTaToOB, Mbl XOTeJU Gbl OTMe-
THTb XapaKTEPHYI0 0COOEHHOCThL BCero HayyHoro TBopyecTBa M. III. — ymeHue cmoTpeTh
Ha BO3HHKaIOI¥e KOHKpPeTHble 3aa4uM Kak Obl “C BBICOTHI IITHYBEro ToJera”: 06061as HH-
IMBHYya/ibHEE OCOOEHHOCTH 3aflaud, OH (opMyJupyeT obliylo npobJeMy, BKJAKUAOLLYO
ee (M MHOrMe JApyrHe 3allaud) Kak 4YacTHBIH cayuail. [lajee, OH uccaenyeT 3ty oGlLiyi0
npoGJeMy B aGCTPAKTHHIX TepMHHaX. DTO JUGO TPUBOAUT K aBTOMATHUECKOMY peLIeHHI0
NepBoHaYaILHON 3afaud, JHO60 — B 6ojee CJOXKHBIX CAydasix — yKasblBaeT Te BOIPOCHE
aHaMUTHYECKOTO XapaKTepa, Ha KOTophle He06X04¥MO OTBETHTb [/isl ee pelleHHMs.

3aBeplualoILUil JaHHBIH TEKCT CMHCOK JIMTEpPaTYphl COCTOMT M3 ABYX yacTed. B meppoii
NlaHbl CCBIIKM HA YXKe YIOMHHaBLIHecss craThd [1*, 3*] W Ha chucok [2*] nyGuaukauuii
M. 1. 3a tor xe nepHox. Kpome Toro, ciofa BKJIOUEHH MATb PaboT W3 cmucka [2*],
CCHUJIKM Ha& KOTOpble N0 pasHhIM NPHYMHAM He OblLIU MOJHEL. DTH paGoThl UAYT NOA TeMH
Xe HOMepaMH , 4TO H B clHcKe [2*], Ho Temepb Ha HHX JaHBl MOJHBE CCHLIIKH. Bropas
YacTb COAEPXKUT IlepeueHb nocjefyowux nyonykauuil M. I11. HoMepa cchlIoK Ha nmepBbli
CIUCOK MOMeYeHHl 3HaUKoM *. B TekcTe BeTpewaioTesl M cchlkM THna [110*], koTopble
OTCYTCTBYIOT B 0GeHX yacTaxX crnucka. Takas ccelika 03HayaeT, UTo pedb HJET O paboTe,
¢urypupyrouleir non HomepoM [110] B mpexectByoeM crucke [2*].
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§1. CniekTp 8 nakyHax. lNoporoBble atpthekTbl

Ilycte A ~— caMoconpsikeHHbIH omepaTop, CNeKTp KOTOPOro MMeeT JakKyHy (A_,A.).
IocileHee 03HauaeT, UTO MPOMEXKYTOK (A_, A;) CBOGOLEH OT CMEKTPa, 4 ero Kpast IpuHajl-
JleXat ClieKTpy (MaK Jexar Ha GeckoHeuHocTH). [lyeth 3aman xpyroit onepatop V (“Boamy-
lleHHe”), 1) onpefe]eHHOCTH MpefnonoxuM, uto V > 0. ObosHauum Ai(a) = AF aV.
Ecnu onepatop V' B noaxopsileM cMuic/e MOAYKHEH omepaTopy A, TO npH Jio6oM o > 0
cnexTp onepatopa A.(a) B MaKyHe MYCT, JIKGO COCTOMT U3 KOHEYHOTO MJIM CUETHOTO MHO-
KecTBa COOCTBEHHBIX 3HauyeHHEt (C YueTOM KPaTHOCTH), ¢ eIMHCTBEHHOH BO3MOMKHOH TOU-
KOH HakolIeHusl A. BoJee Toro, ¢ pocToM o coGCTBeHHEIe 3HaueHHs onepatopa Ay (a)
(onepatopa A_{«)) caBurawoTcs BaeBo (BIpaBo).

[TpennonioxxuM, yto BeIGpaHa TouKa A BHYTPH JakyHb (“Touka HaGuiogenusn”). O6o-
3HauuM uyepe3 Ni(A, A,V a) KonuuecTBO cOGCTBEHHBIX 3HAUeHUH ornepartopa A.(t), mpo-
WeJIIUX Yepe3 TOUKY X Mpu Bo3pacTaHud t oT 0 10 «. DTO ompeleseHHe eCTECTBEHHBIM
06pa3oM pacnpocTpaHsieTcsi Ha cayuyadh A = AL (NpH YCJIOBHH, UTO A4 # =oo). 3ajaua
COCTOUT B M3y4eHMH ToBefeHUs dyHKUUH Ny (A A, V, ) py a — oo.

Ecau onepaTop A nojyorpaHHueH CHH3Y M Ay — €ro HHXKHSISE TOUKA CIEKTPa, TO AJs
A€ Ay uneno Ny (A A, V,a) coBnafaer ¢ KOJIUYECTBOM COGCTBEHHBIX 3HaUEHUH oreparto-
pa Ai(a), nexamux nesee ToUKd A. Tak o6CTOUT feno, HaNpUMep, [/ XOPOLIO HCCHAENO-
BaHHOro cayuasi, Koria A = —A (Jlaniacuan B R%), a V npescraBiser co6oii onepatop
YMHOXeHUs Ha GdYHKUMIO — moTeHUuMas. B paccmaTpuBaemom cayuae Ay = 0. M. 1L
caM BHeC KpPYyMHBIH BKJal B 5TH HCCIeOBAHUS Ha Gojee paHHUX 3Tanax CBOEro TBOP-
yectBa. [Ipexne Bcero, 3To 3HaMeHHUTHIH abcTpakTHbM “npuHuMn bBupmana-IlIBrHrepa”,
yctaHoBseHHblH M. 1. ele B paGote [15*], ony6aukoBaHHO# B 1959r. MHorouuc/eHHble
no3aHei e paGoThl N0 AaHHOH MpoGJeMaTHKe, BEIOJHEHHbE IecsiTKaMy MaTeMaTHKOB U
(hM3HKOB, OCHOBAHbI HA MCMOJNb30BAHHH 3TOTO MPHHIMIIA.

Buijio, B 4acTHOCTH, BHISICHEHO, UTO B Pa3MepPHOCTAX d = 3 B MOBeAeHUU (QYHKLUH
Ni(\ —A,V, ) BO3MOXHE IBe NPUHIMNHKANLHO PasNHuHble CHTyauuH: ecain V € L4/2,
TO NpH J06oM BLIGOpe TOUKH HaOJMoneHUs A < 0 Ans 9To#l (hYHKLUH BbINOJIHEHA acHMII-
TOTHUecKasi QopMyJa BefiJeBcKoro tvma. TakuM o6pas3oM, acUMITOTHKa ycTOHYMBa MO
OTHOLUEHUIO K BHIGOPY A WM coXpaHseTcs MpH BhIXOAe Ha Kpal JlakyHbl, T.e. pd A = 0.
Eciu V ¢ L2 (no cnektp onepaTopoB A, () neBee HyAsi ellle NMCKpeTeH IpH JIOGOM
a > 0), To acumnTotTvka Ny (A, —A,V,a) npu pasauuHbix A < 0, BooOlle roBops, pas-
anuHa. [Ipy A = 0 Bo3MOXKHO, uTO N4 = co AAS BeeX «v. BO3MOXKHO TaKXe, UTO BeHUHHA
N, (0,—A,V,a) KoHeuHa, HO pacteT Gbictpee, Hexenn Ny (A, —A,V,a) npu A < 0, Ha-
npuMep Npd A = —1: HMEHHO, /ISl HEKOTOPOro q > d/2 BHITIONHEHO

N_|_(0, _Aa V; a) = O(aq)a

Ni(-1,-4,V,a) = o(a?). M

Bee 310 yKashlBaeT Ha HeyCTOMUHBOCTb TaKUX aCHMMTOTHK.

M. III. npeasioxua Ha3kIBaTh aCHMINTOTHKY NEPBOrO THIMA (K COOTBETCTBYIOLLKE BOSMY-
HIeHHsI) peryJ/spHeIMH, a BTOPOTO THIA — HeperyaspHeIMH. OH pa3BHJI TOUKY 3peHHs, uTo
3Ta KJacCH(DUKALMS HMeeT oflllee sHaueHWe W MpHMeHMMa W K Apyrum 3ajadam. [lronot-
BOPHOCTb 3TOH TOUKH 3peHHsl yGeNuTenbHO MOATBEP:XKAEHA MM B CepHH paboT, HauMHas C
1991 r.
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B cratbe [110*] npoGneMa peryJspHOCTH MOCTaBJjeHa X HCCAefOBaHa B abCTPAKTHBIX
TepMHHAX A5 oOLiero cuaydasi, KOTAa B clleKTpe HeBO3MYLIEHHOro orepatopa UMeTcs
JakyHel. Haiitensl ofuiue yc/ioBHs, obecrieudBalollde Pery/fpHOCTh aCHMOTOTHUYECKOTO
nosefedus GyHKUHA Ny, BaxKHo, UTO 9TH yC/JI0BUA NO3BOJAIOT He TOJNLKO CIBHMaTh TOUYKY
A\ BHYTpU OLHOM JIaKyHbI, HO W IlepeMellaTh ee H3 OJHOH JaKyHbl B Apyrywo. Bosee roro,
yKasaHbl YCJIOBUS, NPY KOTOPBIX aCHMITOTHKA QyHKUMH Ni He TOJBKO He MeHsieTcsl NpH
CABHTe TOUKH HabJI0[eHHs], HO W COXpaHsieTCs MpH 3aMeHe HEBO3MYIUEHHOro oneparopa A
Ha JIpyro# omepatop, GIM3KUi K HEMYy B cMBIC/Ie KBaApaTHUYHLIX (QOPM.

PesynbraThl paGoTsl [110*] Hauwty MHOrouxciaeHHble npuMeHeHus. [lepBrle Takue Mpu-
MeHEHHs [laHbl yXKe B caMOM 3Toit cratbe (NepHofuyeckde onepaTophl BTOPOro MOpPS-
Ka, BO3MYILUEHHbIe YOLIBAIOLIUM NOTEHIIMAJOM; BO3MYLIEHUS Ol1epaToOpOB BLICLIEro NopsliKa
AuddepenHiiaibHEIM ONepaTopoM BTOPOro MopsiiKa), a Takke B MpUMBIKaomuX K [110%]
pabotax [111*, 135*] (BosMylieHHe MarHWTHoro onepatopa Hlpénuurepa u ero ncesjpope-
JATHBHCTCKOTO aHajora). {

OcHoBHBIe pe3ynbTaThl cTaThd {110*] oTHOCATCS K Caydal, KOTa TOUKa HaGJMIOfeHUs A
JIEXXUT BHYTPH JaKyHbl. Kak npaBuso, BHIXOA Ha Kpail JIaKyHbl TpebyeT Gosiee NOAPOOHLIX
CBefleHUH 0 HeBO3MYIlleHHOM onepartope. {51 npuMeHeHU 0COOEHHO BaXKeH CJyyai, KOrna
HEeBO3MYIIeHHLIH onepaTop A — 3To nepuoaryeckuii oneparop LHpénunrepa. Heobxonumas
HH(DOPMALIHA O HEeBO3MYILIEHHOM OlepaTope JaeTcs B 3TOM ciyuae TeopHeit Piioke.

JetanpHoe usydyeHde mnoBeneHus (yHKuui Ni(A, A, V,a) niaa takux omeparopos A
npoeefeHo M. II. B 1Byx BaxubX padortax [135% 134*]. PaGora [135*] (cM. Takxe 06-
30p [128*]) nocesieHa cayyaw d > 3 W NOTeHLHA/bHHIM BO3MYLIEHHSIM MU YCJOBHH
V € L2, Mokasano, 4To TaKve BO3MYILEHHS OCTAIOTCA PeryJsipHbLIMM M B Caydae, eciy
A JIeXKHT Ha Kpalo JIaKyHbl, NPH JONOJHUTENbHOM TPENTIONOXKEeHHH, YTO 30HHBIE (QYHK-
uun Ej(k) (rne k oGo3HayaeT KBasMHMMNYJbC) UMEWOT “NpaBuUsibHOEe MoBegeHHe” BOIH3H
COOTBETCTBYIOLLEro Kpasi aKyHEL.

HeperyasipHble acCHMITOTHKH TpYAHee AJs U3YUYeHHS, B YACTHOCTH [OTOMY, UTO MpH-
UMHBl HeperyJspHOCTH MOTYT GbiTh BecbMa pasiuvHbl. OnHa U3 BOSMOXKHBEIX NPUUHH (MPH
d > 3) — Hapywenue ycnoBus V € L%2. Jlpyras BosMmoXHas NpPUYHMHA siBAsETCS 60-
Jlee TOHKO#. VIMeHHo, peryssipHocTh Boamywenuit V € L%?(R%) npu d > 3 okasuiBaercs
TeCHO CBA3aHHOM C BLINOJHEHHeM KJaccHuyeckoro HepaseHcTBa Xapmd, [ |z]|=2|uf?dr <
C(d) [|Vul’dz mas dyuxuuit v € CP(RY). TIpy d = 2 3TO HepaBeHCTBO HAPYILAETCSH
Ha “pafnanpHoOM ToanpocTpaHcTse” GyHKIMI u(zx) = ¢(|z]). DTO Toxe MOXKeT BEI3bIBATH
HEperyasipHoCTL aCHMNTOTHK. YToGH pasiu4aTh 5TY ABa THIIA HEPETYJISPHOCTH, Mbl Gylem
TOBOPUTD 3/1€Ch COOTBETCTBEHHO O HeperynspHbX Bo3MyileHusx 1-ro u 2-ro pomos.

B cratee {134*] M. 1. ananusupyer HeperyaspHbie BosMymienus 1-ro poga. HeBoamy-
LeHHBIH orepaTop — 3TO CHOBA MepHofHyeckuil oneparop [Upénuxrepa npu d > 3. Yeno-
BHA Ha BO3MYLUeHHe V HaK/a[blBAlOTCA B TePMUHAX MoBefeHus QYHKUHH Ny (A, —A )V, «a)
A5 “o6biyHoro” onepatopa lpénuurepa. Bosee TOUHO, NMpennonaraeTcs, YTO BhITOMHEHb
ynoMsHyToe -Bbillle YesioBHe (1). PaccmaTpuBaetcs ciayuaii, Korja Touka A JEXHT Ha Kpaio
nakyHol. IIpH npeXxHeM NpeinoJoXeHUH O MPaBHJILHOCTH MOBEJEHHS 30HHBIX (YHKUHMIA
Ey(k) B61u3n TOUKM A, CTPOUTCS HEKOTOPEIE “MOZG/LHBIH" N hepeHLHANbHELl ONepaTop.
Ipy6o roBopst, oH mpenctaBasieT co6oit BEKTOPHLIH onepatop UlpénuHrepa ¢ MaTpUUHbLIM
noTeHuuaoM. BekTopHas pasMepHOCTb 3TOro ofepartopa, a TakxKe MOTeHIHan orpefe-
JSI0TCA 1o pasjoxennio DJioke B SBHHIX TepMUHax. B uwactHocTH, pasmepHocTb paBHa
KONHYeCTBY 30HHBIX QYHKILHH, 3aJaI0MWUX Kpal JaKyHb.
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Jl1s1 nocTpoeHHOro oneparopa ycijoeHe Thia (1) BHIIONHEHO, B CHIIY HCXOMHOTO YCJ/IOBHS
Ha V. OcHOBHOi#l pe3y/ibTaT COCTOMT B TOM, YTO aCHMOTOTHYECKOe TNoBefleHHe (QYHKUHH
Ni(As, A, V,a) — Takoe e, KaKk NOBefieHHe aHAJOTHUHOH (GYHKUMU IS NOCTPOEHHOrO
MOJeJIbHOTO OflepaTopa.

KayecTBeHHbI#I CMbICS 3TOTO pesyJibTaTa — B TOM, YTO acCHMOTOTHKA QyHKUMH Ni (A A,
V, o) onpepensieTcsl B3auMOflefiCTBHEM MeXAy noTeHuuanoMm V u naHHeiMu Dioke B CKOMb
YIOIHO MaJioff OKpecTHOCTH Toukd A. [loaToMy mMeeT cMBICH TOBOPHTbH O “NOPOFOBOM
s¢dexTe” BOMU3U TOUKU A, KOTOpPas B paccMaTpUBAEMOM Cllyyae JIEXUT Ha Kpalo JaKyHBI.

ITepBoiii NPHHUKNHANLHBIN Pe3YNbTAT O HEPeryJASipHLIX acCUMITOTHKaX 2-To poja moJy-
yeH B padore {130*], noceawenHol AByMepHoMy onepatopy [lpénunrepa (A= —A, V —
noTeHuHas). JlakyHa B clieKTpe HeBO3MYLIEHHOTO OlepaTopa — OTpUliaTesibHas Toayoch.
Tlpu HekoTopoM ycioud Ra V (Bkjiouenne V € L' = L2 npu d = 2 uepocratou-
HO) Beil/IeBCKasi acHMNTOTHKA AAA YHKUMH Ny (A, —A,V, &) coxpaHsercsi npu nwo6oM
A < 0. OnHako, oHa MoXeT HapywaTbesi npd A = 0. [lag Toro uToObl ONMCaTh MOBe-
Ienne ¢yukuud N4 (0,—A,V, «), Tpebyercsi pacCMOTPETh HEKOTOpHI BCMOMOTaTebHBIH
oneparop LlIpénunrepa Ha mosyocd. drot onepatop (06o3HauuMm ero A’(w)) mopoxnaaer-
csl CyKeHHeM KBaApaTHuHo# (opMal onepaTtopa A, (a) Ha MOANPOCTPAHCTBO PafiHa/bHBIX
dyukuui. [py6o roops, acHMNTOTHKA OYHKUHH Ny(A, —A,V,a) npu A = 0 moxeT ObITh
3allMCaHa KaK CyMMa BeilJIeBCKOrO uJjieHa M acUMNTOTHKM st Ny (0, A’(a)). 21oT addekT
MOXKHO MCTOJIKOBATh KaK BO3HHKHOBEHHe HOBOro “KaHaJja”, Jlaiollero He3aBUCHMBIi BKJal
B aCUMNTOTHUKY MpH BEIXOZEe A HA Kpail JakyHbl. TakuM o6pa3oM, 3[ech Mbl HMeeM JeJo ¢
HeCKOJIbKO HHOH peasiu3alidefi noporoBoro sgdexra.

HMnorpa ¢yukuus N (0, A'(e)) pacTeT MeinieHHee BefiJleBCKOroO ujieHa H He CKa3blBa-
eTcsl Ha HTOrOBOI acUMNTOTHKe. B Ipyrux cayuasix, HanpoTHB, AONOJHHTE/bHLIH uJieH
nojaBJsieT BeHJeBCKYIO cocTapasolyo. HakoHel, BO3MoXHa cHTyaLusi, Koraa oba caara-
eMbIX MMEIOT ONMHAKOBEIN NOPAAOK, U TorAa dyHKUHA N4 (0, =A, V, a) uMeeT BeilneBcKuil
nopaok O(a), HO He-BelJeBCKUE Ko (HULHEHT B aCUMIITOTHKE.

B paGote [3] aHasorvyHbl#l pe3ysbTaT NOJy4YeH AJA caydyas, KOTLa HeBO3MYLUEHHBEH
onepatop A — 3TO IByMepHbIH MepHonudeckuil onepatop Llpénunrepa, a Touka Habio-
IeHHsl A\ JIEKHT Ha 1paBOM Kpaio J0GoH (He o6sizaTesbHO MOJYGECKOHEUHO) JaKyHBL.
[onnas ¢opMyaMPORKA BBITIAAMT 3HAUWTENLHO CJIOXKHEe, ueM B NpeiblAylueM “MoneJb-
HOM” cJyyae, TaK Kak [OCTpPOeHHe BCroMoratesipHOro onepatropa A’, mofo6Ho ciaydaio
Hepery/spHblX BO3MYIIeHH# 1-ro popa, TpebyeT neTalbHOH MH(OPMALHHM O PAa3NOXKeHHH
®noke nas A. B crarbe [5] paccMoTpeHBl onepaTopsl BOJIHOBOAHOrO THNA (pa3MepHOCTb —
M06ast, NepuoJHUHOCTb BAOMb OHOM M3 KOOpAHHATHBIX oceit). OxHako, B [d] o6cyxKnaeTcs
JIULIb aCHMITOTHKA BOJIM3H JIEBOTO Kpas CrekTpa.

Takum o6pasoM, aHaius mosefedns dyukuuit Ni(0,A,V,a) B cayuae, korna A —
nepuonrueckuil oneparop LlpénuHrepa, Ans1 HeperyJspHBIX BOSMYIUEGHHH OGOHX THIOB
TpeGyeT nofpo0HOrC aHaMM3a CeKTPasNbHOrO Pas/IOXKeHHA HeBO3MYILEHHOro ofeparopa B
OKDECTHOCTH KpaeB JakKyHbl. Tak e OGCTOMT JieJlo H B cllydae, KOIJa HEeBO3MYILEHHbIH
omepaTop — 3TO IlepHoanueckhii oneparop [laynu, 1160 Kakoi-1u6o Apyro# nepHopuyec-
KM orepaTop MaTeMaTHuecKoil (uankH. Bo Bcex 3THX ciyyasix MPOSB/SIOTCS MOPOroBbie
a¢gdexTr BOMM3K Kpas JakyHbl. MayueHue TakHX adpdekToB caMo mo cebe mpeactaBJser
3HAUUTENBHBINR HHTepec IJIS MPUJIOXKEeHHH.

TexHuka uccnenoBaHUsl TIOPOroBhiX 3(P(eKTOB, paspaboTaHHas NpH aHa/iuse Nobefe-
Hus PyHkuult Np(0, A, V, o), okasajach no/esHoH B COBCeM MHOH 06J1acTH MNPUKJIALHOTO
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aHajn3a, a UMEHHO B TEOPHH yCpeflHeHU (N0 Apyroil TepMHHOJOTHH, B TEOPHH TOMOTeHH-
3alnK). TunuuHas 3ajaya TOH TEOPHU COCTOHUT B M3yUeHHM NpeNesbHOTO HOBefeHHs 110
napameTpy € — O ceMeiicTBa onepatopoB A. = — div g(z/c) grad, IeficTBYIOWHX B NPoOCT-
pancte L2(R%). 3nech g(z) — MONOXUTENBHO OIIpefieieHHast MaTpHila-PyHKIHs, Nepuo-
JHuecKas OTHOCHTeJIbHO CTaHAApTHOIH peleTkd. [lepuoauueckuii onepatop A; B paccmat-
pHBaeMOM cJiyuae MUMeeT CIeKTp, JeXaUlui Ha NOJNOXKHUTeNbHOH IONYOCH U copepXallui
Touky A = 0. MsBecTHo, yTo pesonbBeHTH (A + »2I)~! npu € — 0 cubHO cxomsATes K
pesoNbBEHTE HEKOTOPOTO He 3aBHCSIIEro oT € omepatopa Ap; B J0KasaTe/bCTBe CYILECT-
BOBAaHHUS TAKOI'O OIlepaTopa H ero NOCTPOEHHH M 3aKJI0uaeTcs Npolenypa ycpelHeHHs.

B paGote [2] nokasaHo, UTO BO3MOXXHOCTh YCpPe[HEHHs NpelcTaBiasieT coGOi OJHO W3
posiBJeHHU ToporoBoro 3¢deKTa 0KoJo JIeBOro Kpasi chekTpa omepatopa Aj. 3T0 OHLIO
clleNlaHO He TOJbKO AJI OMMCAaHHOH BLILIe 3afiauyd, HO AJS LUKMPOKOTo KJacca nepuopdyec-
KHX 3aJay MaTeMatuyeckoil ¢usuku. B HenaBHeit cratbe [138*] oGcyxknaercsi BO3MOX-
HOCTh yCpefHeHHsl BOJIM3H KpaeB BHYTPEHHHUX JaKyH. BbisicHeHO, UTO CHTyallUsi B 3TOM
cJlyyae yCJoXKHsieTcsl: [peflesibHOe NoBelleHHe pe30JibBeHT He BCera MoXeT ObiTh OlHUCaHo
B TepMHHaX “NOCTOSIHHOrO" MpefesbHOro omnepatopa. DTO BLI3BAHO TeM, UTO MOPOrOBble
3¢deKTsl Y KpaeB BHYTPeHHUX JNlaKyH 3HAYUTENBHO CJOXKHee, YeM OKOJIO JIeBOTO Kpaf
crieKTpa. ,

B TOT MOMEHT, KOTZla Mbl 3aBepLlIajy 3TY CTaThio, NOsIBUJICH Gosbliol 0630p [12], nocss-
LLleHHBI KaK pa3 cBA3AM MeXJy Hjieed MOPOToBHIX 3D(EKTOB U MAeel ycpeiHeHHs. DTOT
0030p MOXXHO paccMaTpHBaTh KaK Ba)KHOe pasBuUTHe paGoThl [2]. Mbl MoXKeM JHLIb KPaTKO
OCTAHOBUTLCS HA YKa3aHHON IYGJHMKaLMHU, KOTOpPas BHOCHT B OOLIMPHYIO 06JIacTb TEOPHH
ycpelHeHHH MHOTO HOBBIX MJeH H KOTOpasi, BEPOSTHO, HalJeT CyLieCTBEHHHIH OTKJIMK Y
CMeL{MaJIUCTOB 110 TEOPHUM YCpelHeHUH. 3HauMTeJbHOE U MO CYTH U 110 06beMy BHMMa-
HHe yjieneHo B 3ToH paboTe MOCTPOeHHIO abCTPaKTHOH cXeMbl, norjollawoulell GOJbIIYIO
YacTh MOCTPOEHHH, CBA3AHHHIX ¢ TIPUMeHEeHHsIMU K KOHKPeTHBIM Orneparopam MaTeMaTHuec-
Koit ¢HsHKK. Ho M NpH KOHKpPeTHOM aHa/M3e KaXKIOH YacTHOH MOAEJH MaTeMaTHYeCKOH
(H3MKH, KaK [1paBU/IO0, 0GHApYKHBalTCH crenuduueckre (akThl, KOTOpPbie CAEAYIOT H3
ofled cxeMbl, HO He JMKTYIOTCS elo npsmojuHefiHo. HauGosee opuruHaNbHEIMH B 3TOM
OTHOLIEHWH SABJSIOTCA PESYJbTATH, [OMyUeHHble /18 CHUCTeMbl ypaBHeHWil MakcBesa.

CxeMma B Lle/loM OPHEHTHPOBaHa Ha OGILHe NepHOAHYecKHe AU depeHiHalbHEe onepa-
Topel BUfa A = f(z)*b(D)*g(z)b(D)f(z) (c MaTPHUHOSHAUHBIMU KOMIOHEHTAaMH), AeficT-
BYIOIL[He Ha BeKTOP-OYHKLUMM Ha R™. DTu omepatophl, ¢ OJHOI CTOPOHH, JONYCKAKT ec-
TEeCTBEHHYI0 (akTopusalHio Bufa A = X*X, ¢ Apyroil CTOPoHbl, B CUJy NEpPHONUUHOCTH
KO3((PUUNEHTOB, UX MOXHO, KaK OOLIYHO, peanH3oBaThb B BHAE MPAMOro MHTerpana Mo
KBasHHMMYJbCYy k WX OrpaHHueHHl ( LOMOJHEHHBIX KBasHIEpPHOIWUYECKUMH paHHYHBIMH
YC/IOBMAIMH) Ha fiueHKy NepHOAMYHOCTH. TaKue orpaHMueHHsi IONMYCKAT (HaKTOPU3ALHIO,
MofoGHYI0 yKasaHHOH Bbillle, HO B OTJMYHME OT HCXOAHOTO ONepaTopa MMERT AHCKPETHHIN
cnekTp. A HUX pasBMBaeTCs BIIOJHe aGCTPaKTHasi cxeMa TEOPHHM BO3MYIIEHHH OTHOCH-
TeJIbHO Napamerpa t = |k| BOM3K Touyku 0. Jast ueseil naqbHeHLIMX TIpHMEHEHHE OKa-
3bIBaeTCS HEAOCTATOUHBIM OT'PAHUYHTHCS JIHLDb BeLYIHM TIOPAAKOM TEOPHH BO3MYLIEHHH.
Buaiaronaps Hanuuuio ynoMsiHyTo# (haKToOpH3alUMK 3Ta TeOpHsl BO3MYLLEHHH 0OHapyKHBaeT
MHOXECTBO cletu(HUecKHX CBOfiCTB. Takue cBOHCTBA MO3BOMSAIOT JETAJNbHO HCCJELOBaTh
NMoBejleHHe CTeKTPaJbHbBIX XapaKTepHCTHK omepatopa A B L? B6au3u TOuku O , HUMKHeN
rpaHHubl criekTpa. MoXHO cKa3aTb, B UACTHOCTH, YTO 3TO [aeT BO3MOXHOCTb SIBHO OIH-
CaTh CHHTYJISIPHOCTH Pe30JIbBEHTH! orepaTtopa A B6JM3M Touky 0. Mofesbio 11 onucanus



10 MUXAWJ LIJIEMOBUY BUPMAH

TaKUX CHHTYJSIPHOCTeH OKa3biBaeTcsl Pe3osibBeHTa ONMepaTopa, CXOLHOTO ¢ OIepaTopoM A,
HO onpejle/IsIeMOr0 B TePMHHaX HEKOTOpOi 3(h(eKTHBHOH nocTosiHHOH Martpuukl ¢° (B3a-
MeH TepBOHAYaJbHOH g), SIBHBI BUL KOTOPOH JAMKTYETCSl OMHCAHHON Bbllle TeopHeit BOs-
MylleHHit. DTa yacTb paGoThl, HalleNeHHas, B KOHEUHOM CUeTe, Ha MPUMEHEHHS K TeOpHH
ycpelHeHHH, ABJAETCA B TAKOM KOHTeKcTe abCOJIOTHO OpHTMHaJbHOH. MMest nomoGHBI
pesysbTaT, aBTOPH yXKe JOBOJBHO GHICTPO MPUXOAAT K OGOCHOBAHMIO MpOLENypH ycpes-
HeHUs. 3ac/yXMBaeT OTHEJNbHOTO YNOMHHAHHSI TOT (haKT, UTO YKasaHHas Bhillle MOAeb
MOXeT ObITh HCIO0Jb30BAHA AJS BbifeJeHHs BeAYLIMX CHHTYJSPHOCTEH PEe30JIbBEHTH Ofe-
partopa A B cTaHAApTHOI OMepaToOpHOH HOpME.

§2. ABconioTHas HempepbIBHOCTL chekTpa
nepuoauueckux onepaTopoB

O6parumMcst Tenepb K ONHCAHHIO HOBBIX PeayJ/bTaToB, nodydeHHsix M. III. B oTHouleHuu
a6COMOTHON HerpepulBHOCTH CIEKTpa NEepHOJHUYECKHX OIEpaTopOB MaTeMaTHuecKod (usu-
ku. Bee pesysibTaThl B 3TOM HanpaBJeHHH OblaH ycTaHoBJeHsl M. III. B coTpynHHuecTse C
T. A. CycnuHo#t.

IIpepuicTopus 2Toil TeMaTHKH TakoBa. XOpOLIO M3BeCTeH AABHUH KJacCHUeckuil (akr,
COPJIaCHO KOTOpOMY ornepaTtop XuJ/a (ofHoMepHblil oneparop Lllpénuurepa ¢ nepuognyec-
KHM TOTeHLHa oM Ha ocH) uMeer B L?(R) 1BYKpaTHBIH aGCOJIOTHO HeMpephIBHbIA CeKTp
, COCTOSIIIMEA U3, BoOOLIe roBops, GCKOHEUHOH CHCTeMBl MHTepBasoB. [lepBhiii pesysbrar
A5 MHOroMepHoro cqydast (aJs oneparopa HIpénunrepa ¢ nepHofMUecKUM MOTEHIHAJIOM
B L2(R?)) 6bi1 nosyuen B 1973 r. JI. TomacoM, KOTOpLIH MpH OMNpefefeHHEIX TPeANoo-
XeHHsX 0 NOTeHLHaJ/e 10Ka3aj, UTo CIIeKTP HTOr0 olepaTopa TaKxKe ABJSETCS aGCOMIOTHO
HelnpepbIBHLIM. BriociencTiM nonxon Tomaca W (akT aGCOMOTHON HENPEepLIBHOCTH ChieK-
Tpa OblJIM IepeHeceHsl Ha onepartop LpénuHrepa B NpoM3BOJILHBEIX pasMepHOCTSX d = 2.
Mbl ponXHB ocTaHOBUTbes Ha moxxofe Tomaca moppoGHee, MOCKONLKY B HEM HMeercs
HEKOTOpasl KOMIIOHeHTa, KOTopas COXpaHWJach MOYTH BO BCeX JafibHefilIHX HCCJefoBa-
HHAX CBOHCTBA abCOJIIOTHOH HENpPepBIBHOCTH CNeKTpa AH(¢epeHLHANbHLIX ONEPaTOpPoB C
NepHoJUYecKHUMH Ko3(hQHLUEHTAMH, B TOM Yucie ¥ B pabotax M. Il

DTa KOMIIOHEHTa COCTOHT B CJE[YIOLIEM: paccMaTpHBaeMblii omepatop A pasnaraercs
B NPAMOM MHTErpajl no KBasHUMITYJbCYy k, O KOTOPOM YyXKe FoBOpMJIOCH BhIlle. Kak yixke
FOBOPHJIOCH, BO3HUKAOLIMIL B 3TOM pasJioxKeHUH U 3aBUcAIHi oT k omepatop A(k) (ucxon-
HBIH M depeHManbHbIH ONepaTop, OTPAHMUEHHBIH Ha AUEHKY pellleTKH TepHOAHUHOCTH U
COTIPOBOXK/IAeMbIil COOTBETCTBYIOLIMMH YCAOBHAMH KBa3HMIEPHOAHUHOCTH) HMeeT IHUCKpeT-
Hblf crekTp. M3 onucaHHBIX KOHCTPYKIME CefyeT, UTO CIeKTp onepatopa A Bceraa vme-
eT 30HHBIH XapakTep. [/t IPOBEPKH aGCOMIOTHON HENpephlBHOCTH CIEKTpa AOMMKHO GhITh
LOKa3aHO, YTO He CYUIeCTBYeT 30H, BHIPOXKAAWUIMXCA B TOUKY. DTO pellalouilii MOMEHT
cXeMbl. [13 Hero HeMe[JIeHHO BBIBOZUTCSH a0COJIIOTHAS HEIIPEpLIBHOCTL CIIEKTPa HCXOLHOTO
olepaTopa. B MOTHBHPOBKe ONpee/NeHHYI0 PoJib UrpPaeT CBOHCTBO aHANHUTHUHOCTH YKa3aH-
HBIX COGCTBEHHBIX 3HaUeHUH B 3aBUCHMOCTH OT k. Baiarogapsi eMy J0CTaTOYHO YCTaHOBHTh
(haKT HeloCTOSIHCTBA COOCTBEHHLIX 3HAUEHUH TIpU GOJIbLIMX KOMILJEKCHBIX k. B cBowo oue-
penb, 3TO CTajio BO3MOXHBIM CeiaTh ¢ MOMOIIbIO TEOPHH BO3MYLIEeHHH, KOTopas NoKasasa
(B cayuae onepatopa Hlpénunrepa), 4To npu TakuX k BAMSHHMe MOTEHLHANA SBJSETCS Ma-
JIbIM.

[lpy nomeiTKax nepeHecTH ITOT MOAXCH Ha “MarHUTHHIN” TepHOJHUECKHH onepatop
lpénuurepa M = (%V — A(z))? + V(z) BHSACHUJOCH, OJHAKO, UTO OH OTKA3biBaeT B
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nocJefHeM NYHKTe: BAHSHHe TEPHOJMUECKOro MarHMTHOrO MOTeHIMajla He MOXeT ObTbh
POKOHTPOJIMPOBAHO C TIOMOLILIO TEOPHH BO3MylueHHil. B pa6Gote [131*] 3To 3aTpyane-
HHe OLIJIO NPEOROJEHO AJIs pasMepHOcTH d = 2; ObLIO M0KA3aHo, Y4TO B 3TOM cayyae
POJIb MATHUTHOTO MOTEHIHA/IA MOXeT ObIThb YUTeHa, B Ofpe/le/leHHOM CMBIC/e, fIBHO, Mocie
4ero poJib 3JEKTPHUeCKOro MOTeHIMala BHOBb MOXeT GhITh MPOKOHTPONHPOBAHA C MO-
MOLIbIO TeOpHH BoaMylneHHH. UTo6bl peainsoBaTb 3Ty HAe, Obll PacCMOTpPeH BCMOMO-
raTeJbHbl oneparop Mp = (%V — A(z))? + B(z), B(z) = 81A3 — 8, A;. Ero MoxHo
TOJKOBaTb KaK OJHH M3 GJOKOB AByMepHoro omeparopa [layanu. Oneparop Mp u co-
oTBeTcTBYIOWMH oneparop Mp(k) Ha suefike pelleTKH NEPUOIHYHOCTH JOMYCKAlOT $iB-
HYI0 (aKTOpH3alMi0 B MPOM3BelleHHEe NePHOJMUECKHX OlepaTopoB MepBOro mopsjka, Ko-
TOpbie MOT'YT GBITh SIBHO K3y4eHbl Y OLeHeHHl. Djarojaps 3TOMY 0Ka3a/oCh BO3MOXHBIM,
B YAaCTHOCTH, YCTaHOBHTb, UTO HopMa omepatopa Mp((u + iy)e1 + kez) ¢ pocToMm y pac-
TeT He MelJleHHee, ueM |y|. 31eck e; H ez - 6asuc [BOHCTBeHHOH pelUETKH MepHOAOB.
Ta oueHKa ABJAETCH KpHTHUYecKoil. C ee MOMOLIbIO POJib UCXOAHOTO MoTeHUMana V, xo-
TOpHIH Tenepb cJefyeT 3ameHuTb Ha V — B, BHOBbL OUEHHBAeTCs 10 TEOPHH BO3MYIlle-
HHH.

B crarbe [138*] pesyabTathl paGoThl [131*] 6uiiy 3aMeTHO ycuseHul. B [131*] npegn-
nosiarajoch, 4To NoTeHnMan A HernpepuiseH, a V € L2, Tenepb TOT e pesyabTar Gbli
pacmpocTpaHeH Ha ciydaii A € L™,r > 2 u V € LP,p > 1. Koneuno, nepexof K 3TUM
CBOGOIHLIM YCIOBUAM NOTpeGOoBaJ PeofoJieHHsl 3aMeTHBIX HOBHIX aHaJHUTHuYeCKHX TPYA-
HocTelt. O61as cXeMa MOAXOAA, OAHAKO, COXPaHUJIACh.

B crathe [141*] paccmaTpupaeTcs fanbHefilllee 0GoGlUEHHe, a HMEHHO, MarHUTHBLH
onepatop llpénuHrepa ¢ riepeMeHHOH TMOJNOXUTE/bHOA REpHOAMUECKOH MeTpukoi: M =
(—iV—A(z))*g(z)(~iV — A(z))+V(z). PaGoTa conepHT TakxkKe NMOJHbIH 0630p HaKOMHUB-
LIMXCA K 3TOMY BPeMeHH pe3ysibTaToB M0 aGCOJIIOTHOH HenpephlBHOCTH CIeKTpa oriepaTopa
IIpénunrepa (He TOJIbKO MAaHUTHOTO M He TONbKO COGCTBEHHBIX Pe3y/LTaToOB aBTOPOB).
[TouTn BO Bcex c/yuasix aBTOpb! YCHJAHMBAIOT 0OCYKAaeMble pe3ynbTaThl, YMeHblas 06beM
TIPeANoNoKeHHH 0 KoaddulineHTax onepatopoB. [IpouuTrpyeM 3aKI0UUTENbHLIE pPe3ylb-
TaThl. B uyacTHocTH, AN camoro nepuonnyeckoro oneparopa lllpénunrepa aGeontoTtHast
HemnpepbIBHOCTL creKTpa HMeeT MecTo npd V € L™, r > 1(d = 2); V € Lg/z,m,d = 3,4,
V € LY_; o(d > 5). 3nech ucrnonbsyloTes TaK HasbiBaeMble clabble LP-Kjacchl, KOTOphie
MOXKHO KDAaTKO OXapaKTepH3oBaThb KaK cjialbbie Ly oo - KJacchl ¥3 mKanbl JlopeHua Ly 4.
B csyuae MaruuTHOro oneparopa lpéanurepa aGcontoTHas HempepuLIBHOCThL CMEKTPa CO-
XpaHseTcs NpH TeX Xe [PeANOoNOXKeHUAX 06 3/eKTPHUeCKOM MOTeHlUHasle U CAefYLHX
JOTIONHUTE/IHBIX TIPEATIOJOXKEHHAX O MarHUTHOM ToTeHuuate A: A € L2 r > 1(d = 2);
A € C?3(d » 3). Tlpu d = 2 - 970 NOBTOpeHHe pPe3y.]bLTaTOB MpeblIyLIeHl PaGoTH,
npu d > 3 aBTOpH onuparTcs Ha pesyabTar paGotel A. B. CoGoneBa, B KoTopoii otieH-
KH De30/IbBEHTHl YHCTO MarHuTHoro onepartopa lIpénuHrepa GbIMM MOJMYUEHEl ¢ TOMOLLBIO
APYroA TeXHHKH, Ge3 HCMOJb30BaHWA HAell daxTopuaauuu. Uto Kacaercsi nepeMeHHO
METPHKH, B paboTe H3yyaeTcsl MeTpHKa CMeLMalbHOr0 BHAAa ¢ = w?a, Tlle w - H3Me-
puMasi nepuoauveckas (YHKUMSA, OrPaHHYeHHAs M OTrpaHHUeHHass OT 0 MOJOKHTENbHBIM
UHCJIOM, A a - TIOCTOSIHHAS MOJIOKHTEbHAA MaTpula. AGCOMIOTHAS HerNpepuiBHOCTL CreK-
Tpa YCTaHOBJIEHA MpPH YKa3aHHHIX Bbillle YCJOBHAX Ha Vi A W TpH CJeNyoIHX A0TON-
HUTENbHBIX YCIOBHAX Ha w: V, € L",r > 1(d = 2);V, € Lgyw,a = max{d/2,d - 2}
(d = 3).
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B nocrnenyiowelt paGote [4] Takxke paccMaTpuBaJcsi NBYMEPHLIH NepHOAMYECKHE Mar-
HUTHBIR onepaTop lllpénuHrepa ¢ mepeMeHHOH MeTpPHKOH, NpPUYEM 3JeKTPHUECKHE [10-
TeHLHA] Ha 3TOT Pa3 COCTOS M3 ABYX CJlaraeMblX: UJieHa, KOTOPHIH XapaKTepH3oBaJ-
CSl NPHBLIYHLIMH YCJOBHAMH H Je/bTa-()YHKUHMOHAJIBLHON KOMIIOHEHTbI, COCPedOTOUeHHOH
Ha cucTeMe Myiankux KpuBhIX. He ocraHas/iuBasich Ha nogpoGHOCTAX, OTMETHM, UTO AJA
3TOTO oMepatopa Takxe OhlJla yCTaHOBJeHa abGCOJIOTHAast HeNpephIBHOCTH chekTpa. Mo-
THBalMeH AN PacCMOTPeHHs! 3TOH MOJeNM CAYXHJH BO3MOXKHEE acCOLMALUH C Mpak-
THUECKMMH TDHMeHeHUSIMM, a TaKxXe MONBITKM 3KCIEPUMEHTOB C UeJbI0 TOHATh, Tae
MOXET JIeXaTh IpaHMlla, 3a KOTOPOH yTpauuBaeTcsl aGCOJIOTHAs HeMNpepblBHOCTL ClieK-
Tpa.

[omumo MarHuTHOro nepuofuueckoro onepatopa Lllpénunrepa B paGorax M. III. pac-
CMaTpUBaJMCh M ApYrHe NepHofUUYECKHe OMepaTophl MaTeMaTHUeCKOH (DU3HKH, B YACTHOC-
Td, oneparop Jupaka [140*] u oneparop Teopuu ynpyroctu [7]. Kaxabiii pas ocHoBHOl
npo6JieMoi OLIJIO MoJlyyeHHe OLleHKH Pe30JIbBEHTHl NPH GOMbLINX 3HAYEHUSX KBA3HHMITYJIb-
ca, KoTopasi TIOKa3biBaja Gbl, UTO y ONepaTopa Ha Auefike MEPHOAHYHOCTH He CYLIECTBYeT
CleKTpasibHBIX 30H, CJAHNAalLUXCs B ToukKy. CyllecTBeHHbIH HHTepec W 3fech NpeicTaB-
JIANI0 pacliupeHHe YCJOBUH Ha Kos(UUMeHTH ofepaTOpOB C TeM, YTOGH MOKMaTh BO3-
MOXHYIO T'DaHMLy abCONIOTHOH HelpepbiBHOCTH, MO3TOMY paGOThl B 3TOM HampaBJ/eHHH
SIBJIIOTCS TI04UaC BeCbMa TeXHHUYeCKH HaNpS KeHHBIMH. B HUX MOGMNHM30BaHO YHUKaJbHOE
GorarcTBo aHajuTHYeckoro omeita M. II. Hamy komMeHTapuu He GblIM Obl NOJHBIMH,
ecqi Obl Mbl He YNIOMSHYJHM HelaBHHi pesyabTaT ogHoro U3 ydyeruxkos M. L. H. [. du-
JIOHOBa, KOTOpbIlt paccMmorpen onepatop llpéxuurepa G6e3 MarHUTHOro moJs 4 Ge3 BHeli-
Hero MoTeHlHasa, HO C HErafkoil NepHOLMYecKOH MepeMeHHOH MeTpPUKOH, U Mokasad,
4TO NpU OINpejlefleHHOM BbLIOOpe METPUKH CIeKTp orepaTopa MOXeT W He ObITh abCOJMIOT-
HO HerpephiBHHIM, T.e. 30HbH B CIIEKTPe COOTBETCTBYIOLIErO ONepaTopa Ha siuefike MOTYT
BLIPOXJATECS B TOUKY.

Hecko/bko 0COGHSIKOM OT paGoT, KOTophble GBIJAW OTHECeHH! BhIlle K JBYM OCHOBHLIM
pasienaM, CTOMT 0630p MO ABOHUHLIM OMNEPaTOPHLIM MHTerpanaM. Teopusi ABOHHLIX onepa-
TOPHBIX MHTerpanoB Obljia ofHoli 13 TeM, Hax KotophiMu M. IH. akTuBHO paGoTan B 1960-x
— 70-x ropax. 3T UccneNoBaHUS MPOAONKAIOT BHI3LIBATh HHTEpeC CMELUaJUCTOB MO Te-
opuHM onepaTopoB. B yacTHOCTH, B nocsefHHe FOLbl NOSIBHJKCH HOBblE CTaTbH, B KOTOPBIX
pasJUYHble aclieKThl TEOPHH ONEepPaTOPHLIX WHTErpasioB IepeHocATcs Ha GaHaXOBbl [IPOCT-
paHcTBa. IosiBUIMCE TaKXKe HOBble NPUJIOKEHUS [/ cyyast THAbOGEPTOBBIX MPOCTPAHCTB.
B cBssu ¢ atum M. LI. Bmecte ¢ M. 3. CoslomsixoM Gblia ony6GavkoBaHa crated [13],
B KOTOpOH faH o6LIMA 0630p 3TOM TeopHH (B paMkax I'nis0epToBa MPOCTPAHCTBA) M ee
TIpHMEHeHH .

B saksioueHne oTmeruM, uto B npoweaumre rogsl M. I, xak u npexpe, npuHuMal
camMoe HepTUyYHOe U I[JIOLOTBOPHOE ydacTHe B paboTe ABYX HHCCEpPTALHOHHBIX COBETOB H
pefKOJIETHH XKypHaJoB ,Anre6pa H ananus“ U ,PyHKUHOHAJbHBIA aHAJU3 W ero fIpH/o-
XKeHus".
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