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A M,Bepmir

METATOHAJILHASA ¥ METAIUIEKTVYECKASl BECKOHEYHOMEPHHE I'PYIIH,
I. OBIME TOHATUA ¥ METATOHANEHASI TIPYTIIA

IepxaHne :

0. Beenenue.

I. OcHOBHO 2-KOmMKJ,

2, Km@dopmopa aaredpa ¥ CTPYKTypH B Helt,

3. PoroBCKOe mpencTaBlEHWE ¥ MeTAaroHalbHas anredpa Jn
B KOHEYHOMEDHOM cJyuae,

§ 4, BeckoHedHOMepHAA MeTATOHAJNBHAA TPYINA.

Jmreparypa.

Co,
§
§
§
§

§ 0. Beezenme

B aroft paGoTe MH MONPOGHO M3y4YAeM HECKOJBKO 3aMeYaTeJBHHX
0eCROHEeYHOMEPHHX I'DyNn M ux anredp Jw, u B nepByw odepemd GecRO-—
HEYHOMEDHYP M e TaTOHAa& X b HY O TIpymny ¥ anredpy Jm -
ONHOMEeDHOe NeHTpaJbHOe pACIMpeHHe T'pynmH (COOTBETCTBEHHO aiTeGpH
Jn) OpTOTOHAJNBHHX ONEpaTOPOB, y KOTODHX AHTAJBHe#HAd 4aCThH eCTh
oneparop I'masl6epra - liMEgTa. dTa rpynma, & Takxe napajulesbHas eit
MeTalneKTrdecKas rpymmna Ouym daxTrdecku oTkpeTH Y .CHrasom [I] n
nceaepopars J.leftiom [Qu Il Deftiom n &.Craftmcnpanrom [3]. Mocxe aTo-
TO DAX Hccaenomareteit, B nepByn ouepens A,.Belinp [4] JeTaJbHO
U3yYMIM KOHEYHOMEDHYD MeTalUleKTWdecKyp rpymnmy, Jdepe [5] , Koc-
ranr [6], Tuftemun m Crepudepr [7] Bekpem TayGoKEe CBASE ee C
Teopuelt muddepeHNMANBHEX OmepaToOpoB, WHHEEKCOM MacioBa, KBaHTOBa-—
HEeM B Jp. DBeCROHeYHOMepHas MeTAIJIEKTAYECKasd IPyNna X ee aHa-
JIOT, KOTOPHE MH HA3BAJM MeTATOHANbHOH# Trpymmoff, ocTapajymuChk KO IO-
CJle[Her0 BPeMeHH IUIOXO MOHATHMA, BclJeCcK WHTepeca K HUWM BOSHMK
nocje TOTo, KAk OHJA OmeHeHA MX DOJb B TeOpHN TaK HASHBAEMHX aj-
reép Kama-Myn@. A mMeHHO, IOYTH ONHOBPEMEHHO ¥ HesaBwcumo Kam-—
llerepcon [8], ®perrens [9], Mupa » mp. [I0], T.Curan [II], a rax-
xe gyTh nHAYe DefirmH n Oywe [12] (nna anreSps Bapacopo) IOHIM,
YTO HamboJee eCTEeCTBEHHAA MOJeJb TaK HasHBaeMoro yHIamMeHTaJE—
HOT'O MomyJAa — mpocTefimero mpeicraBieHnd aaredp Kama-Myms - na-
eTC B TepMPHAX CIWHODHOTO IpefcTaBlenusa (Gojee TOYHO, IpelCcTaB-
JICHUS MeTATOHAJBHOR TPYNIH) ¥ UTO NePBOHAYAJLHAA MONEJs B GO30H—
HOM QIOKOBCKOM IMpPOCTPaHCTBe JIEIIOBCKOTO — BuibcoHa [13] , Kama »
zmp. [I4 , I5] - Gonee rpomosmka. T'.Curax [II] m @pemkens [9]
OCOSHaJm BAXHOCTH ONHOBPEMEHHOTO CONOCTABJEHWS HTHX IBYX MoneJeil,
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KOTOpOe TPWBOJAT K W3BecTHOMy (fusmram 6030H—e pMEOHHOMY COOTBET-
CTBWD, ¥ K DANY KOMOPHATODHHX TOXIECTB. llocie sroro, padoru Dei-
Ja u CrajrcnpyHra [2,3], Tre OWM JUIL B CaMHX odumx geprax OmM-
CaHH YNOMEHABIMECH IPYNMH, CHOBA CTAMM NPEIMETOM BHUMAHEA, HO
y®e B IPYTOM KOHTEKCTe, O 4eM MH CKaxeM HECKOJBKO CJOB,

lnpoko M3BeCTeH MeXAHASM INOSBIECHWA TPOEKTWBHOCTA yHWTADHHX
upencTaBieHnlt, cBAsaHHH} ¢ rpynmoit TefiseHGepra; WMeHHO, oH BO3-
HEKaeT B NPOCTEMmNX MONeJAX KBAHTOBAHWA,C NEDEXONOM K meHTpasbHO-
My pacIVpDeHWl KAK pas U CBASAHO NOABIEHWe IOCTOAHHOH ILiamka, Ins
GeCKOHeYHOMEpHHX TPYNI, B YACTHOCTH, I'PYNN TOKOB, Tako#f cmocod
TIOJy49eHn MPOeKTWBHHX INpeNCTaBIeHH) MCIOJIL30BSH B [16] CcTp.333
gopmyna (2); om cBasaH ¢ obmeft dopmynoft Apaxm - Bymca (cM. a7
A faxropnsyemMux omepaTopoB, COBeplEHHO HOBHM SBHJOCH TO 0GCTO-
ATEJBCTBO, 4TO 3PPexTUBHHM HCTOYHVKOM IDOEKTHBHHX IIpejCTaBJEHuUM
(¢ mempepHBHNM HEHTDOM, HO YXe TOJBKO B GeCKOHeUHOMEeDHOM CIydae
MOTYT CJHYXUTH I'DYUIH ABTOMODPM3MOB KAHOHMYECKHX KOMMY TAI¥OHHHX
¥ aHTYKOMMY TAIMOHHHX COOTHOWeHW#, T,e, MeT aNnaA eXKTHn d9e -
CKag W MeTaroOHaAaJAbHAafd TPYINIH,

B wacTHOCTH, NPOEKTHBHOE NpelcTeBleRWe TDyNOH B alreSpH To-
KOB OKpymHOCTH (T.e. NpelncTapieHue anredpn Kanma-Mymu) Hexbss ec—
TeCTBEHHHM 06Dpa3oM, KaK NpeJmoJaraloch HEKOTODHME aBTOpaMA "mpo-
nycTATH" uepes rpynny IlefiseHGepra, HeOOXOIUMO HCIOJBSOBATH ONHY
73 "merarpymm". HoBuif MexaHusm ClefmyeT HOmyaspHoft aireSpauveckoit
cXeMe: eCim MMeeTCA IpyIIa apToMOopiusMoB anredpu (manmpumep, aj-
re6pi KmdPopna) wom rpymme (manpumep, rpymm leftsenGepra), u
917 aBTOMOD{MSMH I€DEeBONAT HeKOTopoe HpercTamienve (foroBckoe
depMrOHHOe maM GO30HHOE) B cels, TO B NDOCTPAHCTBE MpeNCTABIEHNR
BOSHHEKAET IIPOeKTHBHOe, Boolme TOBODA, HpeNCTaBJeHWe 9TO} IDYIIH
aBTOMODIM3MOB.

HamommmM, 9T0 B KOHEYHOMeDHO!l CHTyam@X IPOEKTHBHOe IPENCTaB-
JIeHVe. OPTOTOHANEHO# TpymmH aBToMopfusmMamy KmddopmoBoit anreSpH
npuseso Kaprama (I9I3) K OTRPHTHD CIUHODHO# T'pymmH, CHMHODHOe
npeliCTaBleHre CBASHBAETCA B MaTevaThke C HMeHamE Bpayspa - T'.
Befins, B ¢usmke - opmama - Burhepa - llayim, CIMHODHAA Ipymnma
IBYJXIHNCTHO Hak[HBaeT OPTOrOHAJBHYD Ipymmy. lopasmo mos-
xe W,Curan [I], T.Maxkz » np. oGHADYXWM HBYJECTHOE HAKPHTHE CHM—
IVIEKTAYeCKOo}i TPYNIH — TPYNOH aBToMopdusmoB rpynmH I'efiseHepra.
A.Betns ([4]), oOpampumit BHUMAaHKe Ha ee poXb B apuiMeTmKe, pac-
cMaTpUBaeT -HAKDHTHe CHEMIJIERTHYeCKO#l TDyNIH, HASHBAeT ee
MeTanJadeKTuIecCKOTH u moxasHeaer CBOFEMOCTB S—
-paciwperus K 7 o - lodemy-To aTOfi TpANAIME (paccmaTpuBaTh g
-pacImpeHre) He GHJIO LA OPTOTOHAaNBHOR TDymmH; BTO S -pacimpe—
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HUe, PeIyuupybmeeci K COWHODHO rpymmne, MH HAsHBaeM M e T a —
ToHaaxbsHO® Tpymoh ¥/,

B aToft cTaThe MH NOKASHBAaEeM, KAk B GeCROHEYHOMepHOR CHTya-
P HEYCTPaHWMHM 06pasOoM NOSBIAETCH S ! ~HBKDHTEE CUMILIEKTHYEC—
KO# ¥ OpTOTOHaJNBHOA TpynmH. Ham miaH COCTOMT B TOM, YTO yXe B
KOHEYHOMEePHOM Clydae 3arOTABRINBADTCA TPRBRAJIMSYEMHe, HO He TpH-
BRAJIbHHE S ~PacmUpeHnsi COOTBETCTEYRIMX TDYNI, KOTODHE IpH
# —= ©O© [epeXOIAT YXe B HeTDUBAQIN3YeMHe ~pacivpeRns:
MeTanjekTAYecKyn B MeTATOHAJBHYD IDYyNNH. BOmpocy O TOM, Kak oTH
TPyNIH ACTIONBSYOTCA JJIA MOJNYYEHBS MEHTPANBHEX pacuMpeHuft Tpymm
TOKOB ¢ Ip. OYZeT TIOCBAMEHA npyrad padoTa.

Jis HaTVIAMHOCTY TpMBENEM CXeMy:

MerarornasbHas rpynna MeTamnekTrideckas rpymma

MO (2w, R) Mp(w, R
U U
. CovHOpHas rpymmna 1 CnmHCRMINIEKTHIeCKas I'DyIna
5| SpindnR) § Sp, (%> B)
y/A -
R |
S0¢im, R) Sp 4, R)

OpToTOHAJNBHAS TPYTIA CGuMmiexTrveckas rpymma -

B GeckOHeYHOMEDHOM cJiy4ae

MOCHY < GL;(H) = MycH)
{

0,y = Udh = 5 W,

J - omeparop xommiekcHo# CTDYKTYpH. -

%) ) Befurs mamer: "Xors s'rog' pesynsTar (peIyLmpyeMocTh MeTa—
IJeKTAYecKko#t rpynmH k 7., - A.B,) Ham He mQHamOOWTCH, OH SBJIAET-
CA OTBETOM HA CTOJNb eCTeCTBEHHH{#t BONpoCc, YTO HAM MOKA3aJOCh He-
BO3MO ero omycTaTh". HeCKONBRO CNOB O TepmmHOJOIMH, [Ipemcras-
JeHne (MPOEKTWBHOE) CHMILIEKTHdeCKol rp{'unu VHOTT2 Ha3HBaoT -
CTaBJIEHUEM %.Beﬁ.nﬂ. Heroropue apropu (I'miteMsn - CrepHGepTr ltgf,
KogTanT i’f:] Ha3HBAWT MeTallleKTvdecKoit rpynmoft meynucTHoe (4 He
Ngy npaxpuTde S, . Jepe [5] mnpmmepmuBaeTca TepMuHOMOTHR A.Beftna.

H TaKXe COXpAHAeM 3TOT TEDMHH IJIA —paclWpeHRs; O, Zg -pacim—
peHne IaraeM HA3HBATH CHMHCHMIJIERTAYECKO# oft (cp. B.Ko-
cTanT . "CaMmeRTRYeCKue cimHOpH" [6]. Cm,Takxe .



SameTnM eme, TO pAn apropos (Ilmmer [I9],Jle-na-Xapn [20]
[21] ¥ JNp.) H3y4aym COGCTBEHHO GeCROHEUYHOMEPHYD CHEHODHYD TDYINy.
Ona onpenefeRa KR8k Z,;-pacnmpeme OPTOTOHAJIBHO# IpymnH "ejmHW-
na WmwC AnepHut anepaTop”. Ho 8T0 pacimpenme mpencTaBAfeT MeHb-
mrit mHTEpPEC, TAK KaK He npomoixaerca (kak Zw—pacmnperme) Io
TPy "eJWHANA IUINC I'MJIbGEPT —IMWATOBCKUE omepaTop?. UeTKoe mO-
HAMAHUEe T'eOMeTDHM HYXHOTO DACIMpDEHHS M DPACCJOEHWS HMeeTCS B BaX-
Ho#t padore I'.Cmrama [22] .HoBoe, uTO, HA Ham B3TVIAN, COTEPRATCH B
Hacrosme® craree, 5TO, BO-IEDBHX, ANNPOKCUMALMOHHAA MONENb, Npo-
FACHSADWAA CMHCJI KOHETHOMEPHOTO MDe[CTABJISHHAA I JADNAS NOJHOe OmR-
camme reomerpmn paccioermmst : MOCH) - 0; (Hy

(8§ 3,4) m, Bo-BTODHX, CHCTEMATHYECKAS TEODUA 3aMEYATENHHOTO -
-KOIMKJA o , CBA3AHHOTO C KOMIUIEKCHHM IBJIBGEPTOBHM IIPOCTpaH-
cteom (81I). Bamsyo poxs curpano Hadmomenwe apTopoB [I0] 06 yHi-
BepcaJlbHOCTH IR anrelp Kana-Myms sToro Komurjia B HeROTOPOHk
KOHKpeTHO Mozesm (OROJONMATOHANBEHX MATDAN)., BHIMMO, BCe MBBeCT-
HHe ceflyac NMpPOERTMBHHE INpPEeACTaBIEHUA GECKOHEYHOMEeDHHX Ipymn Ipo-
mycKapTca JWMGo 4Yepes rpyuny leltsendepra, Jm6o, YTO OCOGEHHO HMH—
TepeCHO, dYepe3 MeTATOHAJNBHYD WM MeTAIUIeKTHYeCKyb Ipymny. MHave
TOBODH, 4 ~KOINMKJI O ABJIAETCA YHWBEDPCAJBHHM IV MAPOKOTO KJIac-
ca rpymi. Hama Teopus NOJHOCTHD OXBATHBAET ¥ CHMILIEKTHYeCKRit
cayvait, ONHAKO B OCTANbHHX Haparpafax MH COCPeNOTAUMBAEM BHEMA—
Hie JWIb HA OPTOTOHANBHO# Tpymne, HAaNeACH ONMCATH CTOJNH Xe NON-
POGHO MeramsiekTMuecKult caygalkk ocodo,

B pasHoe BpeMa aBTOp OGCYXIAN BONPOCH, CBABAHHHE C ajredpa-
MZ TOKOB ¥ NEHTPaJBHHMA pacImpeHusmi ¢ V.®penresem, I.Qyxcom,
B.2ettrunum, V,Bepumrefinom, M.CemeHOBHM~TaH-llanckuM, Bcem uM —~
GIarofApHOCTE aBTODA.

§ I. OcromHO# 2~KOmMKJ Ha auredpe J nouTy JWHEeHHHX
OnepaTopoB

I. T'pymmH » anreSps Ju, Iycrs ]H - KOMILIEKCHOe TIuabdep—
TOBO HPOCTPAHCTBO KOHEWHO# mJm cYeTHO# pasMepHOCTH. Yepes HR=H
0603HAUNM er0 OBemecCTBJIeHne, Ifycts £- » *> - CKaJfipHOe Npou3Bele-
HIe B |H , <%y "R’=R"’<' R .>’<.,.>I=Im<.,.>.¢l>opma <, .>R
IIpeBpamaeT H* s BeleCTBEHHOe TEALGEPTOBO (SBRIMAOBO) ITPOCTpaH-
CTBO, @ <°,*>p — B CHMIIEKTHYECKOe NIPOCTPAHCTBO, INOCKONBKY
<:5 +> - NOJOXWTEJHHO ONpelieieHA, & <° 5 * P — KOCOCHMMeE TpHU-
na » memupoxzera 3 H¥ , .

06osnaunm vepes O(H)  oproromamsEyn rpymyy, a SP(H) -
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CHMIUIEKTHYECKYD TDYINy B H - mx sxementa ects odpaTEMHe JEWHefl-
HHe TDeoGpasOBaHRS H . coxpamaomme cooTBercTBynmze dopmu. Ec—
m dimg H=n , 0 O(H)=0ctn,R), §p(H)=5p(H)

OTMeTHEM ,49TO

0CH) n SpcHy = UKy

Tfie CpaBa CTOAT YHATADHAR TPyNNa KOMILIEKCHOTo mpocTpancTsa |H
(B roHewHoMepHOM cayuae - ()N S’P(M =~ U ). JleftcTeu-
TEJBHO, DJEMEHTH TEPECEUeHHS B TOJLKO OHE COXDAHADT CKAJAPHOE
NpOBBBENicEHe <-,+> , [lycTs  J - OmepaTop YMHOXEREA HA MHEMYD
emmmy B (H (omeparop xommrercro#t crpyrrypn), J e U(H) .
3ameTEM, trro<)(,%>I=<)(,.T9>‘a , J*=-T4d . flcwo, 4TO

9JeMeHTH U(IH) KOMMyTHDYOT ¢ J ; OGpaTHO, BCHKEH SAEMEHT
0CH) wm Sy(H) . xomyrupyomast ¢ J - mpusamrexur UCH)
NOCKOJIBKY 3JIEMEHT, KOMMyTApyommit ¢ J  ecTs RoMmieKcHO-JmEefiHOE
npecGpas3oBaHMe, COXpaHAwmmee OmHy @3 fopMm, a CilemoBaTeNbHO, I BTO-
Pypo, T.e. BCe CKaJApHHE OpOM3BENeHHs, KaKk BumHo E3 opMmysm.

06osnaumm vepes Gli(H) TPyIIy BCeX BemecTBEHHO-JMHel-
HHX omepaTopoB, a G—L(IH) - KOMIIEKCHO-JmHel#tEHX (MH GymeM
HA3HBATH AX NpOCTO JMHeftnumz). Torna

GLCH)={ geGLcH) : g7 = Ty} .

Haroren, GL'( H), GL'(H) , GLYCH) - NONTPYIIH
B GL(H) , cocrosmue m3 omepatopoB BBlaAld +a ., tmele €
1 O COOTBETCTBEHHO KOHEYHOMepHHY, ANOpHAR AAM FRABCSPT- )
IMEXTOB %aeparop B H . Coo'nae'rcgnenno oGosravanrca rpymms Y,
U* .8 , e O'=0cH) n Gl 1=0,1,2.

OCHOBHYD DOJIb JJIA HAC HIPapT BemecTBEHHO-JMHefiHHe ONepaTopH,
"nouTE" COXpaHAWIMe KOMIVIEKCHYD CTPYKTYDY, T.€. NOYTH KOMMYTEPYD-
me ¢ J . HosesHo pasmyaTh TpM CTelleHH MAJIOCTH KOMMYyTaTOopa:

Gl (W ={ geGlcH; gJ“g“J’éGL"'}

i=0,1,2 (c™, Bume). ,
v

K TeM Xe Tpymam NIpUBOIMT YCJIOBUE [g, J ] ey ,THe
L, 1 - ;mEefsm#i koMMyTaTOp, & r" ,4¥=0,1,% - mneax roHeYHO-
MEpHHX, SNEePHHX, TWJIbGepT-IMANTOBCKAX oneparopon.i’lleﬂcmmenbno,
QJ—J&=(~9\T9"J“'-—I)‘TQ n T.K. 4 - Bfeal, TO
CKOGKN IpaBOfl YacTh JEXaT B 3&*' , T.€. 939"' JeGL
OGo3HavmM TaKxe



01"=G'L;‘n°, ghg G'Ll.;ns ) L=0,¢,2.

Hamdonee Bamwue rpymms Gl 0@ B SP o OdosHATIM GL;— ,
07 ¢t ) SP;(H) 7 Ha30BeM TPYINAMH I[OYTAJIVHeHRHHX omeparo-
TOB.

Masmms GyKBaMM —O(H), 5P(H) ¥ T.0. OyIOyT 0603HAYATHCA
anre6ps Jm (BooGme TOBOpS, HEOrpaHWYEHHHX ONEPATODPOB), COOTBET-
CTByOIZe BCEM »TUM TIpymmnaM. TomoJorusm — cJadHe B OGHYHOH IBOft-
CTBeHHOCTH .

Teopua NpelCTABIeHM} TPyIm G—L‘, 0°, u® n np. (omm oGoz-
Hauapres Takze Gli(oo), 0¢oe), U(oo) ¥ T.0.), T.e. BHIYKTAB-
HHX NpefeJOB JOKAIBbHO-KOMIAKTHHX TIDyIN, CcefdYac WHTeHCEBHO pas-
BEBAETCA; W3BECTHH IJIA PANS W3 HUX CIACKYM XapaKTepOoB, DeaJm3alny
farTOp-IIpeIC TABJCGHMY ‘W T.X. CM,, HAIDWMED, [23, 24, 25],. HanGoxee
coflepkaTelbHHE B3 HEX IIPONONRANTCH, KK NMpABAIO, HA COOTBETCTBYKD-
IpWe ANEpHHe TPymmH - GL ,()1,()1 7 7.0, Beskoe nansHefimee mpoOmOJ-
XEeHVe, eCJ¥ He TOBODHTHL O TEH3ODHHX IpefCTABJEHNAX, DPACIpOCTpaHf-
DIFXCA Ha TPYIINY BCEX OGPATAMHX ONepaTopoB (YHETADHHX, eCJ peds
nneT o6 YHATADHHX IIpefCcTAaBJEHNAX) BCerNa CBA38HO C HeTDUBHAJBHOK
sapadeit,

llpenMeToM HacTosmei# CTATHE, B YACTHOCTH, ABJIAETCA SABHOE IO-
CTpOeHHe TAKOTO NpEJCTABJEHWA, KQTOPOe, XOTA ¥ KAK MDOEKTUBHOe,
nponommaercs ¢ rpymme 0w Sp  ma rpymm 0; (H) MS'P] (H)
COOTBETCTBEHHO,

2. PasnoxeHre omepaTOpOB Ha JWMHefiHy®w W anTWmMHeiHyD 4acTh,

OCHOBHO# K .

,0nepa'ropi s qC(H) __ HAsHBAeTCHA AHTHMHefHHM, ecJm
AT=-T& , .. A\ =AfW , Tre heH, \eC .

YTBEPEJEHVE I.I. Junefinoe mpoctparcteo (0CH) ecTh mpA-
Mag cyMma JMHefNHX TpOCTPAHCTB C}f,(IH) —JMHeMHHX q&a(l-l)
—aHTIJMEeiHHX OllepaTOPOB,

Paznoxenre

gty = gbH) @ gba CH)
3anaeT OJC(H) CTDYKTYDY 2.,,-rpamyuposannott arecps In. |

JOKARATEIECTBO. IlyeTs #eqgbc H).
Torgpa

A=3A-TAD +4(A+ TAD),
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mpr arow J(A-TAT)Y=JA+ AT=(A-TADT.

lrax, omepaTop A-JAJ - KOMMyTUDYeT ¢ J ¥, CJeNOBATENHHO,
mreen, a A+ JAT - BHTUKOMMyTHDYeT ¢ J , T.e., AHTAJMHEeH.
Ianee, ?C(H) ecTh mojanredpa Jn 4 %(H) (mopcTu-
Jsups monianredpa), paceworpnv rpamywporky 0—qb(H)
14— (g,eu( H) 3 TOTZAa, OYEeBILIHO, q,t(H) OTHOCHUTEJBHO 3TO I'pa-—
JIYVYPOBKN 00pasyeT Z”—I'pamposanm aaredpy Ju, OCHYHHM oGpa-
30M, MORHO BBeCTV Telepb CTDYRTYDPYy CylepaJyreSpH Jn B gC( H ) ,
HO HaM He NOHaUOOUTCA.
B KOHEYHOMEPHOM CJydYae 3To ajredpa Cepum Q(n) (em, EZS]).

ByZeM 060BHadYaTh ONepaTopH -%-(A.,.J'AJ') = A, %(A_JAJ‘)=A° ,
mpoektops A — Aw , A—A. : uepes Py

P, - coorsercTBenHo.
YTBEPEIEHVE I.2.

) PGEA,B]=[Ac:Bw]+[Ach]
2) Pg [A,B]= [Aa,Ba]‘*[AwBe]
N[N, TT=24J.

JOKASATEIECTBO.

1’2/) [A,B:I= [\ﬁc,Bp,]+ [Aq ;Bc]‘i'[Aa:Bq] +[Ac:Bc]

npy 3TOM IepBHe OBA CJATAEMHX - QHTWIVHefiHH, & BTOpHe - JUHe#HH.
Hanpnmep,

\T[A@,BJ=JA¢,BG— JBcA¢= - AaB.T'f BCA@'T =

== [Ao,; Bo] J . ,
3) [A,J-] =[AcaJ]"'[ Aa,’J—]= AaJ_J Aw= ZAwI'

PaccMoTpuM COOTHOWMEHMA, CBABAHHHE CO CJENOM,
YTBEPEJEHVE I.3, Ina andoro omepartopa Ae r' IMEenT Me—
cro fopmyaH:

Dt AT=1vA, T

2) t“lr AaJ'= 0.

IOKABATENECTBO. Tax xax Ty AT = ta(Ag+ Ae)d
TO HOCTATOYHO YCTAQHOBUTE BTOpPOe COOTHOmEHWE . Nmveem:

AWJ-=‘IA“9 HQ -t’LAq,J—_—WJ—A“, T.K, Aaexi.
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HoaTomy'HA“J=%h(A(J+ JAx) =%%(\TAQ,-~TA a)=0.

COTVIAIIEHVE, YmoGHO CUMTATE, YTO t‘l«CJ BCETIA, KOTIA
C anmwmneeH, maxe, ecxw (- He ANepHuii, 5TO ONPABIAHO

yTBep®neHnem I.3.

3AMEYAHVE. Ecim H — OBEMeCTBJEHNe KOMIJIEKCHOTO IPOCTPAHCT-—
el = J' - omepaTop yMHomeEus Ha ¢ (kax Bemec'raemmﬁ one-
paTop), TO A KOMIUIEKCHO-JMHERHOTO omeparopa Ae 3‘ Meer
wecro dopmyaa Ty AT= 414 ImA , Toe Im A - vmvan
vacTh KOMIIEKCHO-JMHEEHHOT'0 OllepaTopa A=ReA+iImA . Jeticr-
BUTEJNBHO, I8 OJHOMEPHOTO KOMIJIEKCHOT'O NMPOCTPAHCTBE 3TO TaK:

1—1 0) A=(2"2), Az=(a+6;)z, 2eC.

Torma t“b AI=—% = ZI‘MWA . Ilo JmuefiHOCTH, COOTHO-
lleHne IPOXOJEAETCA Ha BCe 1 . A XOCOSPMITOBHX ONEPATODPORB,

(mns xoropsx Im ty A= T A ) momno mamcats FyAJ=-itwA.
YTBEPEIEHAE I.4. Tiyers A,Be ‘gf(H’ nAg,By € r".

Torma d(A:B)EW[Aa;Bw]J= ZWAQ,BQJ-T—WA[B,J] =
=hB[T,A].

Ecow mpn atom A Beyz' , TO IOMOJHATEJHHO
a(ABy=1[AB]T=10[A,B],T.
JOKABATEJECTBO. IIOCKOIBKY AMBWG r , TO [A a:Ba]e y -
TloaTOMy CJeiH B IepBOil TPyIlle DAaBEHCTB CYWECTBYWT. lajee, T.K.
AaT—-Thy .m0
t‘lr [AQ,BQ] J=‘bl'( A q,Ra,J- Ba,A“J) =R(A“B“J-+ B“J’Aa) =

=14 A B + T4 B JA =T A BT + ThABoT= 11vA.B T .

[lo yTBepEIeHAD 2 U 3) WMeeM, YUBTHBAA COTJAlEHWe,

t‘V A [B,J]=2/t$ AB¢J=ZMA¢B@J+ z-b'era’Ba/J—= Zt't Aa,Ba,\T
t‘lB [J, A]=thJA [V Z‘PPB“IA“= Zt‘(r Aq, Ba, J

llycts A,B € rz , TOTHa IO yTBepxEIeHuaM 3 U I umeeMm

10



W([AB] JBW[A,B]J = WAs:BalT+ WiAB.17,

HO, ecam G,@efb v10 WCI=NAC . (om0 cremyer ns
COBIAJNICRMA HENPEPHBHENX JmHefHux fyekmmomanos X —=— W CX 1
X—— tXC HA BCHIY ILIOTHOM B MHORECTBE ANEPHHX Olle—
patopoB ( ¥ H3 OTPAHRYEHHOCTY MX HA 3*2' ).

ngTowh[Ao,Bo]J'=tw AcB.J - B AT =
=%A°BQJ - EBGJA¢.=TA«A¢'B¢,J“ WAch J=°

YTBepXIcHNE IOJHOCTED IOKAS8HO.
BAYHOE 3AMEYAHVE, Jlnf DpOASBOJBHHX ONEpATODPOB IOCHefHEe pPa-
BEHCTBO yTBepxIeHns 4, BoOoGme TOBODA, HeBEepHO

WlABIT=+ WA[R,T].

Iaxe ecom ofe YacT¥ KOHeWHH, lipmumma sToro B ToM, uto P4 ABT
n v BAT MOTYT GHTH GECKORGUHH WJM HeONpefiefieHH B, B TO xe
BpeMA, DABHOCTH X — KOHeUHA ¥ He DaBHA NpaBofi 9acTs.

Anredpy Im g&,( H) , BBeJleHHYD B n.I, MOXHO paccmaT—
DHBATH KAK [OIMHORSCTBO (H)

gy (= { Aegtih; Agogs}”

'TEOPEMA—OIEPEDFJIEEME I.I. OroGpaxenre
o by () x gfs () — B,
onpejyieNicEHOe (ODMyJaM yTBeDRIEeHAS 4:

&(A’B)=t’t[Aa,Bq,]J = ,..

saligeT HeNpPePHBHHI BelleCTBeHHH} 2-KOmMMKJ Ha aJjirebpe Jn
MOYTH JMHe#HHX OnepaToOpOB.

9TOT KOIURI

I) OGpamgeTcs B HyJ b Ha g{( H

%) ManooTs aETWMHeHHO YACTH B ompenenerzax @l;(H)i=0,1,4,
HANOMEHAeT AHAJOTWYHYD MAJOCTh MHEMofi 9acTs B ompefelemnax reo-
WZ HeCaMOCONDAXeHHWX ONepATOPOB; BTA CBASH NPOCIEXWBASTCH JAJee
CM, 3aMeuaHme HUEe).
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2) KOTOMOJIOTYYeH HyJn Ha r' -airedpe Ju ApepHHX ONepaTO—
DOB;

3) HeKOroMOJOTHYeH HyJo Ha r"-a.nrecspe J¥ BCeXx omepaTOpoB
TwasGepra - Ivmnra; (Aim H=o0)

4) HeKOTOMOJIOTWYEH HyJo Ha Yo (H) -anrespe Iz Bcex ome-
PaToOpOB C KOHeYHOMEDHOX aHTWINHEHHOE 4acThi;

5) KoromorornueH Hymo, eco dimH<oo |

JOKABATEILCTBO, KoppeKTHOCTh 3ameHNs, GHIVHEHRHOCT: W KOCC-
CUMMETDRYHOCTE 06 BHTEKaeT U3 yYTBEDXNEHNA 4:

d(A,B)-_:zhAuBuJ-:_ %ﬁAwJBw=—ZuB@A¢J=d(B,A) .
KOonvK/m9YHOCTH, T.€. TOXMNECTBO

«(A,[B,c]) +«(B,[c,Al) + «(C,[A,B])= 0

IpOBEepHAETCH HeNOCDeNCTBEHHO NO JopMynam mns o ¥ yTBeDRISHAAM
I n 3, BnpoueM, OHO MO®eT GHTBH HPOBEPEHO HENOCPEICTBEHHO NIA
A,B,(}er1 I Jajee MPONOJKEHO MO HENPEePHBHOCTH .

Janee; ecmt A mm B xovmrexcro mmmemm, mo A, wm By
ects uyms 7 o(A,B)=0 . Iycms A,Be r' , TOTHA 1O yTBEDX—
nenno 4

«(AB)—14[A,B] T 4L s([4,B]),

rre B(C) = tCT , B - omperelero Ha r' .

Taxum olpasom, £ ©ecTb Komems ( smrefmuit fyHKOUOHAN Ha
arespe Im ' ) m a'=19p . (Samernm, uTo B He ompenieen
Ha r" ). 9rum norRasaHH HyEKTH 1), 2). Jlig morasaTenscTa 3),
4) HeOGXOIMO 3aMeTATB, UTO ECIN OH o= 0f ma p* wm GbocH)
TO OT'paHWdYeHue ‘&. Ha r‘ HOJIXKHO OHTH MJIeHKO# mm{d B, CJe-
BOBATEJNEBHO, p —§ ecm Jmuefinnit fyHROYOHAN, HA r , aHHme-”
pyomit Bce CKOGKH [A,B] ; eIMHCTBeHEH{l Taxoft {yHROVOHAN -'111

o p-Hrer=Ac, reR

Fo =t eCAI-0) .

Ho mmraxoft fyHKumonan ﬁ' TAKOTO BAJR He JONMycCKaeT HelPePHBHO-

TO TIPONONXEHNs HA OATeCDH, YUOMAHyTHe B n.3 ¥ 4), Teopema Noxasa-
Ha.

BAMEYAHVE, My BmapMm, 94T0 ©& eCTh (JopManbHAs KOTpaHmua Mg

£ . mHO § cymecreyer (r.e. KOHe4eH) He HA BCeft anredpe. Orci-

12



Ia BANHO, 9TO O, — KOMMKJI, ¥ BUIHO, YTO TPHBHAJMSYWIAS MJEHRS
ncqesae‘r Ipn nepexofie OT AUEPHHX ONEPaTOPOB K GOJiee UMPOKOH
a.nredpe. Jasee MH yBUIMM, KaR 5TO MPOABJAETCH DA AMIPOKCEMALRH

TPyII KOHeYHOMEDEHMHE.

CuTyanms mOROGHOTO "BCYe3SHOBeHWS" (TOWHee, pAasSpHBA) ILTEHKH
XapaKTepHa i TeODAM KOTOMOJNOTHE GeCKOHeYHOMeDHHX TPYIN X aj—
Telp Jn.

OnpenesuM C mOMOmBM KOIPKJA of ONHOMeDHOe IEeHTpaJbHOe pac-
mupeEde anredpH Jn (QCJ :

({I'Z.T: ?6 QR:

CKROOKa ollpejliejieRa COOTHOmEHnEeM

[ A Ay, B, il = (A, B],oc(A B).

TEOPEMA 2. AureGpa Jn A& ecTb He'rpnnna.umoe LeHTpaIb-
HOe paclmpeHyue ge . Ero orpanmexme r qg(H) 30—
MOpPJHO IpAMOMY nponane,ne}mn coo'rBe'rcTBy'nmeﬁ a.urecSpn mma R ,a
OoTpaHW4eHne Ha ‘r" U Ha (ﬂ - He ®30MODPHO IPAMOMy IpPOE3Beje-
HYD,
JlokasaTeJECTBO CBOJMTCA K CCHJKe HA TeopeMy I ¥ Ha HSBeCT-
HHe CBA3E pacmmpeHnft anredp Ju Tpynnm ¥ BTOPHX Koromosorwit (om.,
HanpuMep, Cemmuap "Codyc Jm", M, I969),
. A
AnrelpH OJ SP.T (q ¢ CYTH OTpAHEYEHWS DACINpeHusS (5,\&
ma Oy , SPJ‘ , (9 o COOTBETCTBEHHO,
) . Konven o wHBapMaHTeH OTHOCHUTEJNBHO I'PYINIH KOMII-
JIEKCHO-JIAHe HHX ONepaTopOB.

JTettcenrensro, ecm ¢& Gl (M) , TO ot(gAg‘ gb")=
=AgAG G Ag )0 T=0trgho Bog'T= 2’WAo, g
' ‘—uﬂAa,Ba-T* o(A,B).

A

HosToMy B pacmmpeHnn %&J neficreyer rpymma GL(H) .

IIpomosrEmM HANY aHANOMAD C TeOpHeff HeCaMOCONDAXEHHHX OnlepaTo-
DOB ¥ BBeLeM JIoGONHTHY aireCpy J ¥ ee NeHTpaZrHOe pacu@penwe,
BUJUMO, He paccmaTpUBaBlieecHd paHee.

Iiycrs U( IH) anredpa 1 KOCO®DMUTOBHX OIIepATOPOB ¥ J -
ONepaTop COIPAREHNUA B ﬂ-l , T.e. BelleCTBEHHO JWHeilHH} omepaTop,
onpenenfaeMHil yciaoBUeM

<o pyr=<xy>
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HETPYZHO TPOBEPUTH, YTO BCAKUA KOCOBPMATOB OnepaTop AHTMKOMMYTA-
pyer ¢ }

<Aj X ,X>=<Jyx , A*x >=-<}x"&Ax>=_<x’jix> =—<ij,x> ,

OGosHauuM uepes MY ; anredpy JIn JmMHe!HHEX onepaTopoB ¢ TUIABGEPTO-
M ITOBCKO# BellleC TBeHHO# 49acTho:

Uj= {veqblh :'Revsr"} .

Beenev Ha sTolt anrefpe 2-KOUMKJ 0

Bcvow) =T (Rev :Rew-ﬂ)
nJm

Bevw) =Fin[Rev, Rew]jl . |

9TO — KONUKJI, OH TPUBHAJEH HAa T1 , HO He TpUBHaJEH nax" H Ha
u} . OH ompeZeiseT moJie3HOe LEHTPANBHOe DACIMpeHMe ajireCpH NOoY—
TH KOCOSPMUTOBHX OIepaTOpOB W, COOTBeTCTBEHHO, I'DYNIH IIOYTH YHH-—
TApHHX ONEepaTopoB. MH paccMOTpEM STy Ipynmy ocoo B APyIOM MeCTe.
Kar samerua B.J.Qefirun, npuem, cocTosmyit B OGpaSOBAHAN 2-KOMUKJIA
3 CHTyanuu, CBABaHHOA ¢ oneparopamum IuisGepra-liMmara GIM3OK K
omuo#t padore M.I.Kpefira n U.lI.T'oxGepra.

Uro6H ommcaTh LeHTpaJibHOe DacilpeHde I'Tym, OTBedamiee IIO—
CTPOEHHHM HaM¥ ajxredpaM, MH IIOCTYIMM ClemybimM o6pasoM, MH oma-
lleM MpefiCTaBleHne 5Toft TpymmH (@ anrrelpu). Takoft MyTe OTBedaeT
OCWENPVHATOMY IIOCTPOEHNN CIMHODHOR W MeTalleKTRYeCKOff TDYIIH.
[lomuepkHeM eme pas, 4YTO Halle NOCTPOeHFe NpEBeJileT K HOBOf GeCKo-
HeuHOMepHOft Tpymne.

§ 2. Kmdbopmosa anredpa  CTOYKTYDH B Heft

Teopna rmdPopmorHx anrelp, BRIDYEA U GeCKOHEUHOMeDHHE Ipo-
CTDSHCTBA, UBJIOXEeHA BO MHOTMX y4YeCHNMKAX M DYKOBOACTBAX. VX pOJB
B K-Teopun crana scmoft mocse padors ATeM - Borra - llamapo [2'7]
Ins uymn maremaTmueckolf qwanmkm TpeCyeTCA HeCKOJBKO MEHBNAS HH-
dopmammg o mwx, 4eM mia K —reopum; cM, [27,28], 7,K. JOCTATOYHO
OTPAHVYNTECA UeTHOMEDHHME KBANDATAYHEME dopmamm map modem ( .
Mu OpvBefileM KpaTKO HyxHHe (axkTH B HECKOJBRO M3MeHeHHO#, IO cpaB-
HeHWD C OOH4HO#, fopme.
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1. Kmddopnrosa anredpa. Iycrs | - BemecTBeEHOe TmIBGep-

TOBO NIPOCTPAHCTBO YeTHoff Wym cdeTHO# pasmMepHOCTH., Bmelem B H
CEMILIEKTNYECKYD CTDYKTYDY, T.€. 3aUaj¥M HeBHDOXIESHHYD KOCOCHM-—
MeTprYecKyw OuauHelinyn fopMy () . [JOCKONBRY CRaJADHOe NPOM3Be-
,nerme, B H nossonser oroxmecterts H ® compamemHOe mpocTpamcT-
8o H'= Hom;( H; R) , fopma W 3amaer aBTOMOpPDWEM
TiH—H, wiuy = <X Jy> Ovesnmeo, J%=-Id . Byzew
cumtaTs, 4To J - usoMerpuA. Torma  J ompeleiseT KOMIUIGKCHYD
CTPYKTYDY Ha H . Onmuaxo, NOCKOJNBKY B NaJibHefieM OymeT Gmrypu-—
poBath kommaercudmrarmma H , r.e. H® , TO MH OyleM paccmMaTpn—
Bars  J Kak omepaTop CHMIIEKTHueCKoft, a He KOMIIEKCHOH CTpYK-
Typu ¥/,

BBefleM HopMmpoBaHHyb aaredpy Z(H) mag ( ¢ wHBOMONMeit
B empHune#t, nopoxmaemyp Hanm { cBomm mommpocTpamcTeoM H(H)
A30MeTPUYHHM THALGEPTOBY MpOCTpaHCTBY H , Ope aToM, GyleM cum—
TATh BHIOJHEHHHMA COOTHOUEHWSA

D4 =8t  heH
2) b 8chy) + By B =<hi iy >T .

HeTpymHo mpoBepuTh, 4TO OTOGpaxeHHe 6: H—> G(H) eCcTh B
neiCTBATeNLHOCTH MOHOMODPUSM HA o6pas, T.e. UTO COOTHOUEHEe 2)
He IpUBOIAT K Qaxropmsammr H .

BemecTBeHHAA 4acTh 5TOf ajiredpH ecTs B TOoUHOCTH (mo ompeme-
nernp) xmdbopmosa arredpa C(H) , mopommeHHAs KBAXDATHIHHM
npocrparcTeoM (H, <, >) , cama Xe KoOMIekcHas anrespa BS(H)
ecTs wmddopmoBa anredpa, oTBevawmas KOMIJIEKCHEuKanny : C(H¢)

CO CKAaJADHHM IPON 3BeJeHVeM:

<«< 11,1+ Vhy, §i+ 48, »>=< Wody > 1<ty fo>+ 1 &y, 5> —< W8, >)

%) Oouuyno B TEOPUF KAHOHWYECKNX aHTUKOMMYTAIMOHHHX COOTHO-
meHnit cumTapT, 94T0 H  eCTh KOMILIEKCHOe TUJIEGeDTOBA IDOCTPAHCTBO
CO CTPYKTypoilt, sagaBaemoit oneparopoM J . CrajfpHOe IpOM3Bele-
Hue ompenelseTcs QopMyJsoi

<x,y>e = <X, By>+ ¥<x, Py y>,
rre P, - mpoekrop ma npavym § Az ek} . BameTHM, 4TO JI-

OHe JBe W3 TpeX CTPYKTYD - 9SBKINIOBA, KOMILJIEKCHAsA, CUMILIEKTHdYe-
CKas — ONHOBHAYHO OIIpeneifivT TPeThD.
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3aMeTHM, 4YTO OCHYHO Kym@popmoBa ajireépa CTPOMICHA IO CHIM-
Hefino#t (mwm xBampaTnuHO#t), a He moiyTopaymEeftHO# dopme. OmHaro
Z1 omepaTopoB @, @' (cM.maree) ymOORO cralApHOe MpomSBeXeHHe.
OTMeTuM TaKEe, UTO NOKA MH He NOXb30BaJMCH crpykrypot J B H .

Axrecpa B(H) ABisiercd 7 ,~TDAJYHpOBAHHOR aireSpo#t; rpa-
IYADOBKA 3aJReTCA YCJIOBUEM, KODDEKTHOCTH KOTOPOTO JETKO IpOBe-
pars: degC =10 , =1 , momomu or B(fy) crememm K

(c yueToM COOTHOmeHMs 2)) mMepT rpaxyuposky K . Ecom 3 H

mudpars Gasec {§,} , To mmmemnmi casmc ma;x € B Hy
o6pasywT MOHOMH BHNA

by )bk ). .. tchy, )

1'l1<.b*<l"<'$k, k=1’2510 °

Inuettnyo (mam € ) oSomoury MoHOMOB cremerm K (T.e, K -Toe
TOJNPOC TPAHCTBO OTHOCHTENLHO I'PAIYUDOBKR) 0GO3HAYMM l(H)K .
JinGoft OpTOTOHANBHWI omeparop B TpocTpaHCTBe H  3amaer amTOMOp-
gmsm F(H) K&K HODMHDOBAHHOR % —ayreGp ¢ MHBOJINOHed;
9TH aBTOMOpIU3MH HA3HBANT aBToMOpdw3Mamp Boroswdopa. OGo3HAYNM
rpymny Beex Taxux apromopimsmos Bog 3(H) ; OHA M3OMODDHA
rpyme O(H) ; JETKO BUJETh, YTO STE (W TONBKO STH) &BTO-
MOPJ¥3MH COXDAHADT TPAIYWPOBKY ¥ TelicTBynT B i(H), = Hc =
=H+iH Eax BemecTBeHHHe yHMTApDHHe OmepATODH.

B ROHewWHOMepHOM caydae (cM,Zatee) airedpa &( H) 130-
opiua arredpe Mgw € , Tre w=-1—d4'¢m H (namoMERM, 9TO
dimH - uerna); cm.[3%,48] . Uveercs mmoTo Momereft mim
&(H) . Jlerro moxaswBaeTcH

TEMMA, Ecm H=H, @ Hy . mo

3CH) = 3H,) ® 3(H,)

(TeHsopHOe mpomBBelieHWe TDPAIYHDPOBAHHHX airep ¢ BHBOJDOWER Hax
¢ .

Ilo Teopeme lleBasure ( cM. E??])TeHsOpnue IPOR3BENECHNA MOXHO
NOHUMATEH KaK IpOnBBeleHne 2, -rpamynposanmux anredp (cymep-
anredp).

ma. Tyers dimg H=1% , rorma &(H)=M, C .

IOKABATEIRCTBO. Ecim € , €, - 6asmc B § , To comoctas-
i8R g, MATDULY (? 3) R (3 %) MH YZOBJIETBODUM
cootHomermn &f + fe — <f,e>T, ¢,§ — €,8y (cm.m.3).

CIEICTBAE 1/ dimH

) TER B(H) = ? Mg,c .
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Ipyras MoneJmS(H ) CBA38HA CO CTPYKTypoi#f CKpeleHHOTO
[IpOu3BeNleHUs I'PYyNnoBoft ajreSpH TPyNIH q  ©CTeCTBEHHO,nefi-
cTBypmelt aBToMopdmsMaMu Ha KomMyraTnBHOR anredpe C ( n Z,,).

Mz He ocTaHABJMBAEeMCE HA STOM NOXPOGHO.

Omepatop J BHocnr B H(H) HOBYy D CTPYRTYDY 7
mpebpamaeT $(H) B TaK HasuBaeMyn anredpy KaHOHWYECKEX AHTH-
KOMMY TEIIMOHHHX cooTHomermit (KAC); a MMeHHO, OH MO3BOJAET pasCWThH
aa TapH ONepATOPH M3 b= H #, TeM CaMuM, ONpeleJMThH B
H —S(Hh ONepaTopH DOXRNEHNA ¥ YHWUTORCHHA, LOJNOXAM I
raxmoro peH

a<h>=§f(e(u>-¢chu))eH°= FcH),

Mh)*=71—;.(6<h)+¢6<1h)) :

YTBEPEJEHUE, Cucrema siemeHTOB G(-) a()* HOpORTaeT ¥CH
kax anredpy Ham ( , OpY STOM BHNOJHEHH COOTHONEHHA:

s ach) + o) ety =
adwath)*+ et ¥ ach) = <<h,i'>>

rme <<+, +>>  cransproe mpoussezerme 38 HC .
JOKASATENIECTBO, 3aMeTuM, 4YTO IJIA

th) ==:;7 (&t +ath®
&Th) =—J’7 (- ach) -

CoorHomenus (0) moJsydanTCA npaAMoft mpoBepkoii. OGpaTnM BHUMA-
HHe Ha COOTHOUEHRS

' M.Tu)—-——(é(Jh) t6<J°h))— (6(11)+~é(1h) =
=iath)
a( T = -iadn”

Vlgaue roBopd, hn—u a(h) OCymeCTBJIAET M30MODHUBM IIPOCTPAH-
crea H cnaoxeanoro KoMOJaIeKcCHOIf CrTpykTypod J ,
n ero oopasa 3 H®, a %+ ath)* 10 me ormocmTessHO CTDYHRTY-
m =] .
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nements @ (h)* B npemcraBnemnn maswBantcs omeparopamm
pornerms, a & (W) - ymuromemus. OGosmawmm JH (H) C BBeleH-
HOR cTpyKTYpol B (H , 3') . Besxmlt OpPTOTOHANBHNH aBTOMODHMEM
(H, J) (r.e. ymmTapHu#t omepatop B mpocTpeEcTBe H , HameleH-
HOM KOMILIEKCHO# CTpyKTypo#l) mpomoimaeTcs IO aBTOMOpYH3Ma
- BTO COGCTBEHHAA YaCTh TPYIIH Bm} ) (H) .
SAMEYAHVE I, Moxmo paccMorpers (™ —060JI0YKy ajreCpH
> (H) , OOHYHO ee HASHBANT a.uredpo? KAC. Hmuto He MemaeT B
TaJbHelleM OGXOATECA Ge3 monouHemuh ¥/,
2. Nipr sanmamEom H MHOmecTBO Beex cTpy®TYp J  (OproroHaib-
HO-CIMIIEKTIYECKUAX WM KOMIUIKCHHX) eCTh OHODOZHOE IIpOCTDPAHCTEO
O(H)/U(H) . Pasymeercst, Bce crpyrryps $(H,J) mnpu pas-

HHX J E30MODIHH, HO STOT M30MODHWEM He BCETHA IPOJONKAETCH Ha
npercTasieHEsd D ( H) % 9TO OGCTOATENHCTBO CYMECTBEHHO NIA NAJb-
Hejtwero.
3, AareGpa ;‘b (H) mveer 2. 9 -Tpamyupoeky (ueTHOCTH B
Z +—rpa.1mpomce), KOTOpas IpeBpamaeT OCHYHHM oGpasoM }(H)
B cCynepaaredpy. Momg‘o 'rpamona'rsé(H KaxK
TrpaccMaHOBY anrelpy HC U3BeCTHOH aageﬂoﬁ YMHORE-
K
HUSl Ha BHelliee yMHOXeHVe,. lIpu sTOM %(H K=/\ H - K-mag
BHeIHAA CTeleHb, ke Z‘.., .
4, litepMep sameTWJy, YTO IIpU dim H= oo  yeTHasg mogaxredpa
8 &b (H) usomopira H (H). 310 mossoaser BBecTn B 3 (H)
Tpamyuposky mo > 7 5 » KOTOpYD, BAIEMO, He DACCNMATDHBAIM.
5. Bumenenne 8 H omeparopa T COUPAXEHNS OTHOCHTEJNBHO
(BHGOD JIaTpaHEeBa NMONIPOCTPAHCTBA) $MECHpyeT B 3 (H) no-
Byn nEBommmn (cm.§ 3).

2. CrmeopHag rpymna. HKiaccuuecknit cnocod mOCTDOEHMS CIH-
HopHO# Tpymmu (¥ CXOZHHM 06pasoM, MeTalleKTHIeCKo#) CocTOMT B
YKA3aHUY ee Kak NOATDYNIH, Jexameit B xmdopmosoft anredpe. ITOT
e CIIOCOS HCIIONB3YeTCHA W B CJydae GeCKOHeYHOMepDHHX airelp. A
IMeHHO, TyCTh & ( H) - wmpdopnosa asredpa vax ([ , mocrtpo-
enHad Bume, Iiycts H ( H 4 -~ TOMNPOCTDAHCTBO TI'DAAYZPOBKT I,
T.e. MHORECTBO }\%(l«,)} ,AeC .heH . Torm rpymma, ma-
TaHyTad Ha saeméHTH & (H),  emmumuno#t Hopvm, (omm oSparmvm
B cumiy cooTHomemmit Ha b (h) ) oSosmauaetcs n ) , a ee

wernan acts - Spin (H) = pm(H) n ;‘5-6 (H ) —

crwHopHasA Tpymma (sTO CBASHAS KOMIOHEHTA eIVHUIH B P-m (H) ).

— *
%) Ymeetcs ocmngnaﬂ JuTepaTypa Ho C -anredpe KAC, ymomsaHeM
31eCh pacoTH [29 , 30], TIe HMeeTcA CIUCOK JMTEDATYDH.
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CM, [28]. TIOCROJIBKY W17 W € Sptn(H)aBTomomnsm b, b x =

u,acw"', me}v (H) COXpaHfieT TpaIyUpoOBKY, TO OH €CTh YHMTAD~
mHl# omepaTop (BemecTBeHHHR, T.k. coxpanger mmpomommp) 3 H € .
Bosee T0ro, b, ecTh mByMepHoe Bpametme 8 H , u moromy Tpym-
na, marmuyras va By, 3 H , ects SO (200) (06osnauenme

S0 (2e0) momepruBaer, wro €CTh CHMIIEKTEYECKOe (uim
KOMIIEKCHOE ) IPOCTPAHCTBO OTHOCHTENEHO o ), .T.e. IDylma BCEX
KOHEYHOMEDHHY BpameHuit H ¢ onpemeautedem I, lIpu sTOM AHpO oTO-
opaxenns W — B, cocronr us [e,—e} , Te€.

e — Z, —=Spin (H)—=S0 (Rec)—e

TOYHAA NOCJAENOBATENFHOCTE .,

SAMEYAHVE, PaccioeRue SPLw—> SO He aBnsercs TpuBE-
ampEMM, T.K. Spin - omocBasua, a S0 (200) - mer. Ommaxo
ono TpmerANbEO Han moxrpymiof U (es) € SO (2e0) omepatopos,KoM~
vymupyomex_c¢ ) (ymamapmx B (H,J ). Vmeetca pan pador

[19,20,211 , Tlle MOXPOCHO HCCAeIyWTCA IIPONOJKEHNHS 3TOTO paccoe—
HUS Ha ONEPATOPH BAJA "eIMHUI IIKC AmepHHH", Takoe mpomoskeHme
BOSMO.HO, TaK Kak IOCJENHUE ONEePATODH CONEPEATCA B C*~o60-
JIOUKe 3) (H) (reopema BaarTHepa). OmHako, mansHeliiee mpONOIXeHHeE,
HYRHOe HaM, TaKk TOJYYNThH HeJb3d: HeOOXOIUMO W3MeHNTh NeflcTBhe —
cm, § 3.

Paccmorpam asnredpy Jiu, acconnipoBaHHYD C &) (H) . Komrmo-
Henta oD (H)z ABJAETCA ee mojaareSpoit JIU ; OHa oTBedaeT ai-
Tebpe Jlu rpynm San H umu SO H) 3 9TO JNOKas3HBaETCA B TOY-
HOCTH TAK e, Kak B caydae dim H < oo BaMeTUM, 9TO

B (H), = HEAHE.

s paneHelillero HaAM HYRHH ClelynIMe COOTHOMEHMA: IyCTh

d«lmq:H =Yb(=2 K)
Uy e 0 (2n) Z2 Spin(2n) € F (H)=M,.C
Y

U(eo)c O (Zm)ASPLW (H) c £ (H)

llocaerHee COOTHOUleHWe eCTh B eCTeCTBEHHOM CMHCJIe IpelleJIbHOe IO

n ms sroxemii: U(n) G U (n+1), 0@n) G 0 (2n+2),
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SPLn(Q-n)C Sp'on(2n+2,) = Spi,n 2n)® 1 . Tocremiee mro-
XeHWe eCTh OTpAHMYEHZe BJIOKEHNS M wCcM n@@ M L= M

!L+1
('reﬂsopnoe YVHOREeHVe Ha elWHNYHYD ManImY BTOpOI‘O nopﬂmca)

§ 3. ®oroBCKOE IopeJicTaBleHle ¥ MeTaroHaJpHasa ajredpa Ju
B_KOHEYHOMEDHOM cJydae

B sroMm maparpafie MH JAI¥M KOHEUYHOMEDHH} BapWaHT OCHOBHOf KO-
HCTPYKUEF IIOCTPOEHWS NPOEKTWBHQIO IpeNCTaBIEHNS,

I. QoxoBCcKOe mpoCTpaHCTBO. Kmdpoprosa amredpa > ( H)
i dimv H=2k=n ecrs, Kax Mu BUgesm, oK « C , a doxos-
CKOe IpefiCTaBieHie — 5TO eIMHCTBeHHOe (C (TOUHOCTEO INIO SKBHBATEH-
THOCTE) NpeICTaBieHWe 5TOft aareGpH B Q:?' . llosTomMy maTpmu-
Haa peasnmsamnsa RinddopmoBoit axreSpH maert @oxoncxoe NpelC TaBjleHne,
Mu ocTaHOBEMCS H8 HeKOTOpHX opMyJax, HYRHHX B JaJbHeimeMm,

llpexze BCero, BHmMmeM Bioxerne H B Sé(H) M kC .
Hanomamm, 4TO H CHaG®eHO CUMILIeKTNYeCKOi c'rpy'nrypoﬁ J .
BuGepeM JIaTpaHXeBO IIOMIIPOC TPAHC TBO H4C ,» T.€. MAKCHMAJBLHOE
IOJNIPOC TPAHCTBO, THe fopma <] x, ‘j) odpamaeTca B HyJh, OHO WMe—
eT pasMepHOCTh, paBHyp K . Torma H= H,GB J H ; MYCTH
€, .. €] _— OpTOHOPMEDOBAHHH} Gasnc B H4 ; TPWCOEeIMHUB
K HeMy BEKTOpH e Ie » M TIOJyYuM OPTOHOPMUDOBAHHHA Gasuc B

ConocTaBnM 'renepr, aneuen'ry €, varpuy B

%(e,)=50... 05005 ©5®...85,

( K - commomurenett), a amementy Ie.z =€ ., - varpmy
v (Je,)=5,®...©5,85,@5,®...85,

MaTpAIH 54 n 52 CTOAT Ha ¢ —=M MeCTe; 3IeCh

_[1 o {0 4 0 v _[1 0
& (0 4>>E4-<4 °>7 52(4’ °)) g (O -

marpuie llaym, .

KommiekcHast JIIAHeﬁHaH odosgrxa Si(ey), v=1,. &N ecrs on-
npoctparcteo 2 B (H); = HE¢ IIpoaepRa coo'momeunﬁ (cm.
§ 2; y nac uepes 5" (arTuUecKu 0603HAUEHO %’ ) crommTcs K
OPOBEPES IO OXHOMY GOMHOXATEMD, TeCo I Mz(D BCE MATDMIH - BD-
smrops, n [T(Cs), SU (e+)]y =% Tew camum, mocTpoena
sHo warpuanan peamsama 3 (H) ; ee oopas ects zen My € .
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® D (H)«

K

OTMETHM, YTO i(H)= KZZ
dim o (3 (H))

[ToCKOJBKY B H (@ 3 H ) nveerca cuvmrexuecxas CTPYKTYD2,
TO MOXHO BBECTW OIEDPATODH a*na

0 1
azw=71§53® . ..® 530 (0 0)@5003...@‘60

0

1 00
b= 75O .- @58 (] 0)® BB O F,

OGo3raumM JMHe#HYD OGOJIOUKY OIEepaTOpPOBR a, yepes A ’ a one-
patopos Qs uepes A v={ ..k, oLum. A="dim A+_ K ._—2‘.
[ipavass npoBepKa NOKABHBAET

YTBEPEJREI-ME 3.1, Marpumn, COOTBETCTBYRIME H , ABIANTCH
spvmrosaMa; v H - xocospvmromsvm, H 2t v H, - CHMMeTDPRYECKH—
wa, JH + vWJH - KOCOCHMe TPRUECKIMA , A - BeDXHeTDeyTONEHHM,

— HUEHeTpeyTONBHEMY, H 4~ SDMATOBHMI CHMMeTDHYECKUM: W

7.0, [Ipn 3ameHe H, Ha QpyToe JATPAHREBO TOJNIPOCTPAHCTEBO U3Me—
HNTCA TOHATME CUMMeTphuHocTE (HO He spMprTOoBOCTV). TakEM o6pa—
30M, fUKCaumMs H4 (nnw, wHaYe, ONMEDATODA CHMIUIEKTHIECKOTO CONpPH-
xemm) durcupyeT B D (H ZBTOpon mmo.ummm - TPaHCIOHWDOBAaHME,

" 0603HaYMM A Kparxoc'msl » sumernv B Hexoro-
pait BekTOp S “52“—1 Hasoaem H xex D (H) -vomyme

(HOKOBCKUM (@epmnonﬁnm Roneqnomepmim) TIPOCTPAHC TBOM, & -
BaxyymoMm, CHaGmmm K,/ TPaIyUPOBKO

H={\e, \eC}, ®=AR,, ... W, =R, 2=tk

YTBEPEIEHVE 3.2. Iommpoc TpascTBO 3&2, TIONIADHO oprorona.nb—
HH B CMHCJIe OGHYHOTO CKAJIAPHOTO MPON3BeIeHUA B ¥ oumJC.z,‘C
IOKABATENHCTBO, 3amernm, uro A, Q = 0 ew=1...K , 1.x.

(?} 33)(:)):(8)-0»5. BHIe; )

VmMeeM

<af;1\“a,;tg,Q>=<a,:2’.“a.%52. , Ay R D=0

%) Eoqw cumtaTh, 4TO B Cx QurcupopaH Gasuc, B KOTODPOM BHIIA-
CaHH Ma'rpnuu Hame 70 & C TOUHOCTHE IO MHOKATENA ONpelieleH Ofi-
HozHawHo: Q2 = (1,0, . 0) VrBapranTHu# cmocol cM,lzjee,
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OTKyIla CJiellyeT OPTOTOHAJBHOCTE }ﬂ S . Amanoruuro, Rtl;e.tf

npy t +‘t W3 cooTHOWeHMH (o) crenyeT $opmysna s pasmMepHO-
cTH.

Y,nodno [IpelC TABJATH cele 3’& KaK MOJHYyN BHENHOD CTeleHb

4 - CyMMy BHeWHUX CTemeHel 3{ =H, +iHy | osparmm

BHUMaHNe, 9TO JIMIbF HaJM4YWe OlepaTopa J TI03BOJIAET IIOCTDOUTH
(4uepe3 omepaTopH DORIEHNA) TPAIyUPOBKY B 3’£ . Pasme J on-
pemensoT pasmunde (Ho maomopdHHe) TPayUpPOBKA, B GeCKOHEUHOMep- -
HOM cJuydae wkcanms J  raxme Bumenser $OKOBCKOe NpeIcTaBIeHNE,
Ip¥ STOM DASJFAYHHM OTBEUAWT HesKBUBAJeHTHHe (BooGme TOBOpA) mpel-
CTaBJEHUA; OHM HASHBAWTCA KBA3UCBOCONHHMU, (CM. [29] ).

Kmmdpopmopa anredpa CoueprUT aireSpy Ju OpTOTOHANBHOM I'pym-
m SO (2K) B kavectse mompoctpancrea & (H), — cm.§ 2. 0do-
3HaUAM KaHOHWYECKOe BJIOREHNE

% 150 (2k) —= & (H),

(MozHO mOKasaTh, 4TO $ (H )2,. €CTb B TOMHOCTH KOMILIeKCHuKa-

mA odépasa GU (SO (2.K)) IpoBepKa_ Xopomo maBecTHa, (cM., Ha-

npumep, [3I]). OKCTIOHEHTA, anreGpH i (SO (2K)) ecTr rpynna
Spum (2x), comeprurca 8 B (H) 4 nmeer npepcranremme B

PachOTpMM 9JIEMEHT ge Spm (2 K) n apToMopdusm X ——
—gx -1 om ocraBaser REBApASHTHMN (H)4 = onpenens-
eT YHATApHHE BemeCTBeHHHil onepaTop B H (manomumm, 4TO 3TOT
romomopdmam Spin (2K) — SO (2 k) onpemesser  Z -HakxpuTEe

SO (2.

YTBEPEIEHVE 3.3. Bomuwii azewent g& Spin, (2K) , gema-
mi#t » mpoodpase U(k) ¢ O (%K) , ommocnrensro mpoexumn
Spin (2. K) — SO0 (2K)  » TOmBKO TaKof siemMeHT, neficTByeT B
(OKOBCKOM IIpOC TDAHCTBE, COXPAHAA TPAIYMPOBKY.

JOKARATENECTBO, IlycTs W - YHUTADHH{E OmepaTop B H (r.e.
wd=Jw ). Torma B, A+) At = BwA = A (cm.o603HaueHRS

paHee), IOCKOJBKY
VZ & (a,(h)_w(/é(n)ﬂﬂdm) =& (uh)+ b (k)=
=4 (wh) + id (Th) =VZ a (uk).

liyets W Jesur B mpoodpase W € U (K) , Toria W =Au R
T.K.
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{CQ. }=Q kez a(h) , W (kera(h)=keza (uh),

a Torma

Ea)’(h)SZ,:af(wM.Q. ,

T.€. u %1=R4 U T

O6paTHO, ecm uJ;é Ju , TO cyyec'rnye'r- TaKoit BeKTOD he H ,

wa (Wyuw! h Afwt+ A*

970 #Fa(uh) 2w w'# , & TOTHa 7
wX,#%,.

CIEICTBIE.I)BakyyMHH{i BEKTOD C TOYHOCTHOD IO MHOEATENS Ofl—
HOBHAYHO ONpefeJAeTCA KaK WHBAPUAHTHHE BEKTOD B H  orHocmTens-
wo U (k) c Sp'ow (2k) , rme U (K) - mpoospas U (k) ormo-
CUTEJBHO TPOSKIAY Sme(lK)—» SO (RK).

2) Orpamnuenue pacclOeHRS SPLn,(Q«K) 2y SO(QK) Ha TOATDyT-
nmy U (K) ecrs mpamoe mponsBeneHue

U (K):U(K) x ZZ, .

. IeficTBuTensHO, mofairedpa I, orBeuawmas U (Kg B%(H)z
nopormaer 3 &b (H) rpymmy (nozrpymmy rpynm Spin 2K))
He coliepxaumyno sJjemeHTa -I, B camom mesne, ecm VE V. (K) , TO

‘.T'l/,(V) R=8 n

(v—(ﬁL(V)SZ)Sa))I =0
Torza [e:np{v- (%(V)S?.,SZ)}}Q = & , T.e. cpe-

I DKCIIOHEHT HeT aJjeMeHTa -I1. HamommmM, 9TO mpoodpas ajeMeHTa
e € 50 (2K) ecms Lt‘l}eSp'un/ (2K) n B cnay crasHOCTS

SF'm, 2 K CymecTBYyOT NONTDPYNIH, COmepamme -1, HO OHM BXONAT
B U(x). -
3AMEYAHVE, Iyets VE U (K) , BHIle MH TOKa3aJM, 4TO

VR =A(V)Q,
oTCna

AMy)y=(v&, ).

3ToT QYHKIMOHAJ WTpPaeT JaJjee RIDUEBYyD DOJb.
2. IpoexTusHoe npemcrasienve S0 (2 K) » MeTaromasrHag

rpynna. B 3TOM IyHKTe MH C [OMOmbI BBeJEHHOTO BHIle (yHKIUORaJa
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A\ ONpeNeiMM IPOSKTUBHOE IDEACTABJICHME a.nredpﬁ I sc(RK).
TEOPEMA 2. Tiyets v e 3b(H), =spin (2k) =50 (2K)

Imeer mecTo fopmyama (  GU ~ $OROBCKOe mpelcTaBJeHHe,
KyyMHHE BeKTOD).

Avy=<ew)Q, &) =itev]. ()

- Bg~

JOKASATENECTBO. Pasnomum meficteue VB H1 B CymMMy HBYyMEp—
HuX (BelleCTBEHHHX) WHBADWAHTHHX NONIDPOCTDPAHCTB. B cuJiy JmHe#HO-
cTH (*) , JOCTaTOYHO NPOBepuTh: QOpMysy A HBYMEPHOTO NONIIPOCT—
PaHCTBA. B 3TOM ciyvyae BemMeCTBeHHHH 6asic B IBYMeDHOM KOMILIEKC-—
HOM IOPOCTDAHCTBe H = odosrauum 61)22=]e1 = i,e1 5 ez,
ey =]e3 :—.i,e3 . (Ma u3meHMJIE IIA yHOGCTBA HOMepa BIEMEHTOB Ga-
37ca; B OCO3HAUeHWAX Havasa naparpafa ]e4=e3 , & He 32 ).

Ecom V= (thz V3 V4 ) — BeKTOp, TO OTpaxeHWe OT ILIOCKOCTH, OD-
TOTOHAJIBHON eMy (B CMHCJle BemeCTBEHHOH 9BKJIMIOBOft CTDYKTYDH),eCcTh
aaeMeHT SO (2K) =50 (l4), roropowy orpesaer TL(V) - arement
;b( H): Mq C ; 7erxo momcUMTATE, YTO B NDAHATOM Gasuce

0 V1 +v Vz VS + LVq 0

q7 - . .
(V) = VW, 0 0 —Vytivy
Vb- OV" 0 0 V1+ ‘IVL
0 Vpruy  Vymivg, 0

Iycts Ea.js —~ I'eHepaTop BpalleHUsI B IBYMEPHOH BelleC TBEeHHOM
naockoeTs (&,B), ot, =42 3 L . Paccwarpupas CARSRICAR:
TIONIAPHO IePeMHOXAA WX, NOJYYNM CJaefyolie MaTDUIH

~ v ooo 0 0 0 -1
O LooO 0O 014 0
T‘/(Ew_)"' 0 0-tL 0 , ‘T(«(Eﬁ): 0o-{ 0 0
0 00U 1 0 0 0
0 0 0-t 0 0 0-i
0O 0oto “(E) 0 0-v 0
o - . = .
J"(EA' o tool, ¥\ 0 -t 0o
L 0 00
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0 o

0 1 -v 0 0 0
0o 0 1 0 0-L 0 O

% (E J= T (E, )= .
T ( zq) 0 -1 00 L ( 3‘0) 0 0 L 0
-1 0 0 0 0 0 0

TloaToMy, <‘JL(E°LP>SB. , SZ> ={“b Edg,=E3,z,, Es,h

0 B ocTamBHHX CJydYasx
(mamomuyM, 9TO Q<=(3, 0,0,0 ). Bumo, wuTO JUIb BpameHNs
B KOMIUIEKCHO# IJIOCKOCTA (B CMHCJe KOMILIEKCHO% CTDYKTYDH J ) na-
0T HeHyJeBOl BKJAL B paccMaTpUBaeMoe cocTosHMe, C NpYyrofi CTODOHH,

1t Edﬁj= I E¢9=E127 E34 )

0 B OCTAJIBHHX CJyYaiX ,
010 0
TOCKONBKY J={1 00 0 ; CM, 3amevaHue K yTBepxIeHnw I.3.
o001
0 0-1 0

CoBnanerHne OTBeTOB IOKA3HBAaeT TeOpeMy.

SAMEYAHVE, 3 BHYMCJEHBA BHOHO, YTO ®) He HABJXSA-
eTcd VHBAPUAHTOM WA GL ( w (K)) , & JIUUb COGCTBEHHHM BeK-
TODOM; COOTBETCTBYbIee COGCTBEHHOE YUCJO DPaBHO itev J .

" QIPEIRIEHVE, MeTarToHAJBHHM NpelCTaBJIEHWEM HA30BEM NDOeKTHB-
HOe mpepcTaBieHue SO (2 K) B CZK , onpenendemoe $opmyraod

w': so (2K)—+M2K¢=%(H),
T M=AV)-<TV)Q, 2T,

roe U (V) - joxoscroe (crmEOpHOe) mpencTaBleHZe, & & - Ba-
KyyVEH#t BekTOD (T.e. - eIWHCTBEHHH# COGCTBEHHH{! BEKTOD A BCei
o T . an
anrespu L (W (K) ), | - emvrmasmti onepatop 3 C* .
YTBEPEJEHVE 3.4, IpencraBrerme T sBiseTCA MPOEKTHBHHM Ha
anre6pe Jn SO (2 K) ; cooTBeTCTBymMT R~KOMAKT

&(A,B) =t [A,B]I

STOT KOMMEJM KOTOMONOTYeH Hyan, IieHKa ectb komemb: Crnt2CJ
Koupra ol coBmamaeT ¢ KOLUKJIOM Ma§I. Jloka3a TesbC TBO

([ A8])-[5(W7(®)]=-m((A )22 L=t [AB]]

(D
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SAMEYAHUA I. ECJm A - anTwmEeiEnit omepatop B H , T.€,

AT=-T A, o d (A)_JL(A) rk. T2 AT=0 (cu.yrseprme-
noe I1.3),
2. Ecium A ~ KOCOSPMHETOB OIEpaTop, TO

G/ (A) =AY +it AT

nocxomsry e AT = =1 ‘t‘cc A s raxex (kommrexcHo smHeli-
HHX) ONepaTopoB, HamomHuM, 9TO cieq CJleBa GepeTcA B BeIeCTBEHHON
npocrpancTse, B wacthocrs, ecm A€ su (K) |, roGi(A)T N .

TEQ EMA 3. OrpaHmuerve mpeICcTaBIeHUA TJi° B IPOCTPAHCTBE

=C Ha momaaredpy W (K) C SO (2K)  cosmamaer ¢

TIOJHOJ BHemHeft CTeNeHBl HATYDPAJBHOTO HpeJICTaBJleHIdH.

JIOKABATE'JIBCTBO My y®e ormewamu, 4ro 9 (w(k )) coXpanfer
rpamynposky B 3 =A* ¥, . ersve W(k) » v= 2: EL K+,
rme E. v k+b TeHepaTop BpaIIIeHVJH B U-Toft KOMILIEKCHOM% l'IpFIMOﬁ.
Hafinem BHpaxeHne mig U (v) IIpexne BCETO,’

9 (V)Q)—JL(V)S?. GV R, QL =KTL(vV)X, 51>51_
=% (v) 'Q',R >R2=0. nocxomxy T(vV)R=\(v) & . Hosromy & -

g/ 5%
uHBapuaHT mpercraBrenns 9 Ha w(k) (no me G !), Homcuutaem
Teneph CIeKTp qu’ (v) B OFHOYACTHYHOM IIOIIPOC TPAHCTBE }(’/4 .

Hyc'rblfbseH svi =N e . Tor,na(‘]((E- .)a,*-h)a*(h« Y=
s = Ns s Li+i @ (1), §

=<(53®,~~-®63®%®1’)¢(@,¢@>={]’ W Ls

31eCh J_ - eIVHUMYHH}I OnepaTop B COOTBETCTBYHMEM IIPOCTPAHCTBE,
[loaTomy

<o) 07 () a(l)y= AR (E) (), o (k)=
==\, + A —-Z":)\ |

e, qi (v) o (g = (v) & (hs) - < (V) R, @) (g

——Z)\ a*(h)+ I X =Aga” (k) Cre

51 (v) neﬁc'rsye'r B }e | Tex®e Kax V B H . JlanvHejimas mpoBep-

Ka aHAJOTWVHA, CHEKTPH B }8,( COBIAJIA0T CO CHEKTPaMy BHENHHX
cTemneHelt., MH He oCTaHABIMBAEMCA Ha 3TOM,
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CIENCTBUE. [pencTannerne ‘JT// ymHefHo (T.e. He MPOEKTWBHO)
ra W(K),

9TO MORHO YCMOTDETh U HeNOCpelCTBEHHO, T.K.(‘JT([V,W] 2,820
eCTh XapakTep aureCpH Jiu Lb(K)+ {3\ I} . HamommmM, wto LG/
ma W (k) cm. Beme. B 70 Xe Bpews, XOTA Ha aNTWIMHeNHO# wacTa

s0 (2 k) mpexcramsremna U u A’ coBnazanT, B meaom i’ mpo-

eKTHBHO,

OIPEJEIEHIE, MeTaronansholt anreSpoft Jn ni0 (2 k) rasopem
auaredpy Jn, sBismomefica Xak JwHeilHOe IPOCTPAHCTBO CyMMOit S0 (2 k)

1 {)\I; Ae R} CO CKOOKOR
L, i ]=(Iv.v'], 42 [v,v17).

/I3 npemHIymero BHTeRAEeT Teopema,

TEOPEMA 4. [IpexcTaBnenue G ecrr mnetinoe IIpeXic TaBleHRe
mo (2K) 3 C*K,

%' (1)=I, @’(V)=31(V)+<‘E(v)g},) T, veso (2%

OIPEIEJEHVE, MeraromanbHof#t —rpymmoft Mo (2. K) Ha30BeM SKC-
nowermy T’ (mo0 (2K)) B mpencrapremwn A’ .

YTBEPEIEHVE 3.5. MeTaroHanpHas I'DyIna eCTh HEeHTPAABHOE pac—
mperme SO (2 k) c nemrpom S ; Meraromamsmas airespa In
eCThb OfHOMepHOe (BelleCTBeHHOe) HEHTPANbHOEe PACIMpEHNe JreSpH
In so (2K), ,

JIOKABATEIECTBO, Ouesnmma caasmocts MO (2 k) , HO TAaK KaK
-1 4e MO (2k), o mentp me ects , CJeIOBATENBHO, OH eCTh

S* . 1
VIBEPEIFHVE 3.6, Paccioemme MO (2K) —— §0 (2K)
peryuupyerca (B TomOKOrWIecKoM cyucie) x 2. P

JleficTBY TENIBHO, ¥MeeM BKJIOYEHNSA,

Spin(@x) < MO @K
i

S
Z,
S0 (2k)

3 KOTODHX CJlefyeT, UTO DACCJOEHWEe EMeeT NBYNUCTHOE CeueHIe.
Odosnaq,w wepes SO (2 K) p6pas anreGpH SO~( 2 K) py
siogerny JU° B Mo (2K). Mu yxe ynommnaum, uT0 SO (2K) - ne
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4
nomanreépa, Tak Kak 9 - JUNG WHLEKTWEHOe LpelCTapreHue, Io-
3TOMYy
so(3K) € mo (2K)

50{2x)
n §{) (Q, K) eCTh cedYeHVWe, He fBIAnmeecd nopaaredpcit, Ero cyme-
CTBEHHOCTH GyNeT BHIHA W3 TOTO, 4TO IpM W —» O  [pPAMOE CJA-
raemoe (mo (AK)=50(2K) + AT mcyesaeT, a cedeHle
) (2. K) - cXomiTcs K HEKOTOPOMy NpeXeny. OmHONapaMeTpHIec—
Kue NMOITPYNIH, oTBedaomie S50 (2K), He samxHyTH,BoOOmE TOBODS,
5 MO (2K) n sanommor top S* * ™ pewny miomso.

Ham w (K) ( U (K) , coorsercrsenno) paccioemms TpuBuaib—
mi M W(Kk)c 5w (2K) ects odpas romomoppasma U (k) Bmo (2k) .,
Tounee, St (2K)=SWU (2K), a nentps 3 LW (K) n W(K) BMO(2K)
ormuamTed, I[OHTORUM DesyJbTaTH § 3.

I. KoHeuHOMepHaA MeTaroHaJbHas aaredpa Jm mo (Z K) eCcTh
TpUBMAIMBYeMOe, HO HeTpUBMAJBHOE ONHOMEDHOE DACUMpEH:e OpPTOTO-
HaJbHOft asredpn Ju SO (2 K) .

2. MerarorasrHasa ajredpa JIu MMeeT KAHOHWYECKOE qu‘eﬁHoe
npeIcTaBlerne b B (okoBckoM mpocrparerse I=C*", aro
IpelcTaBieHne nojanredpu Ju SO (2 K) Cc mo (2- K) ABIAETCA IIPOEK—
TUBHEM ¥ O TJAIXYaeTCds OT CHUHODHOTO HaAa
mnemTpe yHWTapHO# aaxaTedpr L(K)CSO(2K),
a HA OpTOTOHAJBHOM JONOJHEHMA K DTOMy LEHTDY — COBNAIAeT CO CIM-
HopruM. Ero orpamuuenme ma W (K) ecTs nosHas BHeUHsA CTeNeHb
HEaTypanbHoTo mpefctaBiemns W (K) ; (a orpammdeHme CIMHOPHOTO
IpeJCTABNEHUA Ha UL (K) TeM CaMHM He ABJAETCA BHENHell CTeNeHBN
HATYPAJIBHOTO) ,

3. CooTBeTcTBYIIM# pacuMpeHMD 2-KOHMWKJ COBIAJNAeT C KOIUKJIOM,
BBegeHEsM B § I, ,

4. Metaromamsas rpyma Jn MO (2K)  ecrs S? —menrpamoe
pacmsperme rpymm SO (2K) , comepmamee rpymy Spin (2 k)

B KAUECTBe NBYMACTHOTO CEYeHWS S -paccioemns,

B caemywmem naparpafe Mu mepefimeM K Ipemedy 0 4 BO BBe-
IEHHHX 3JleCh TPyINax, aireGpax ¥ NpelcTABJEHUAX, NOJNYIMM yEe He-
TPUBMATUSYeMOe paclipeHue GeCKOHEYHOMEDHHX TPYNI W KPaTKO pac-—
CMOTDMM MX NDeJCTaBJeHMe,
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§ 4. &CI{OHG‘IHOMGQHBH MeTaToHaJbHAL TPYIMIS

Hcnonp3ys aHasm3 KOHEYHOMEDHOTO POKOBCKOTO IPOCTPAHCTBA U
[OC TpOEHHe MeTaTOHAJBHOE TDYINH, IpOBeXeHHHe B § 3, mepeiimem &
6eCKOHEYHOMEPHOMY CJIy4am.,

I. ®epmuoHHOe POROBCKOE NPOCTPAaHCTBO. MMeerca MHOTO MOme—
neft 9TOTO mMpoCcTpaHCTBA (IMOJNHAA BHEWHSAS CTeleH: ONHOYACTHYHOTO
IpOCTPAHCTBA, T.e. NONOJHEHHAs OeCKOHEYHOMEepHaf TpACCMaHOBA al-
redpa gopm; L% mo mpomakT-Mepe Ha mpowsBemeHUE mBoeTOumE W .u:pf))
HauGonee mpospauHHit cnocol HOJYYATH TAKOe IPOCTPAHCTBO — Nepeil-
TE K Opellelly B KOHEYHOMeDHO#! MomeJw,

PaccmoTpum mpamo#t mpenes KM@HOPZOBHX ajredp C“-"—’ M,xC=

3 n 2
=® Mz’x(ﬁ v nx Hempupommex_momyret €~ = ® ( c ecre-
CTBOHEEMA BIOReHUAWR: (L —>O® L B MepBOM 1 X —p X ® (1,0)

0
BO BTOpPOM cJydae. lIpemen a.nredp; ‘?M 2_«; ¥ "menoJsmoe" mo (on
HeflmaHy TeH30pHOe NIPON3BeleHNE ®¢’~ (¢ nprMEKaHBeM K BakyyM—
HOMYy BEKTODY 52.=(4,0) ®> ) - ebTh HCKOMHe aiTelpa ¥ ee MOLYJb.
Nononnerwe mo (C* -Hopme naeT C*-anrespy (amredpy KAC), roTO-
pas copmapaer ¢ C¥-odonoukott axredpy H (H) , dim H=o0o,
IIOCTPOeHHOR B § 2, a norxomenueo@ C* o rmascGepromoit HopMe,
paccMaTpuBaeMoe Kak D(H ) -MO}NJIB 7 eCTh GeCKOHEYHOMEDHDEe
PepmrorHpe HOKOBCKOE IIPOCTPAHCTBO . MM onpenesmm IpelcTaBie—
Hne GecKOHeUHOMepHoOft MeTaroHaapHOft anredp  Jn u. Me TATOHANBHOR
TpymmH B POKOBCKOM IIPOCTDAHC TBE,

Anvedpa Jn daxTHuecKN yEe ompefeNera B § I kax R -pacm-
perme airedp Jm O J - OmHaxo, MH elle pa3 BepHeMCHA K BTOMy BOI-
pPOCY ¥ TpPMEHUM AINIPOKCHUMAIWD.

2. HocTpoerue arreSpn mo(2 ee), # rpyms MO (2s0) .

[Ipexyie BCETO BJORWM aNreCpH ¥ TIPYLIH

mo (2k) C mo (2Kk+2)
Mo @x) c MO (2x+2) (* %)

Spin Rx) C Spin (2.K+2.)

B COOTBETCTBMM C BiIoReHWeM KimddopmoBux aJjredp. KoppeKTHOCTH
TIpoBepAeTCA HeNOoCDpeJCTBEHHO:

YTBEPEJIFHUE 4.I. BiomeHmst (s «) COIVAcOBAHH C BJOReHWeM Kimd-
$oprnoBux ajnredp, uHaye TOBOPA, CJelywIAd J@arpamva KOMMYTATHBHA

* cu. [33],
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MRJK G: _— M2K+4 ¢
U v

mo (2k) —> mo (2k+2)-

CIEICTBIE. OnpenesieHH UHIYKTEBHHE HpelesH MO (2. °°) ,

MO (2o0), Spl,n, (2. o) u ux JeficTBUs B OROBCKOM NPOCTPAHCT-
Be . -

Oneparops mng mo (2o0) 8 H  xomewnomepmn, a min
MO (2oc) » Spin(2o0)  umenT Bun: emmVNA WG KOHEWHOMeDHHT.

Anredpa Jm SO (R oc) Biomena B mo (o) kak momairecpa;
COOTBeTCTByWee NpelcTaBieHue B H, obosmawmm 9L: 50(2«9:—»}(H)
OHO eCTb Npefiell NpefcTaBreHnft 9l : SO (2.K)—,Mzk¢.

TEOPEMA 4.I. (BrarTHep, lein-Craimcnpunr), IpencTaBieHve
IponoJRaeTCA ¢ anrebpoft Jm SO (2 oe) Rax nojajireSps Ju omepa-
ropoB B H  Ha arreépy Im So' Hc X"i ANePHHX KOCOCHM—
MeTpIYeCKUX OlepaTopoB. TeM CamHM, CNWHODHOe NpefCTABJleHWe TDYI-—
i SO(2 o) (ounee, mpencrabremme $pin (2°°) ) mpomommaercs Ha
TDYIIy OPTOTOHAJNBHHX ONEpaTOpoB Bama L+~ .

_ JOKASATEIIECTBO. LocTaTodYHO MOKA3aTh, YTO CYMECTBYeT Ipenel
L"gvﬁg(ak) Q K » Dle (& K — BaKyyMHHfl BEKTOD B C?* ,a,KeSO(QK)
L - CIWHODHOE NpeXCTABIEHVE, ¥ L‘g‘maﬁa , Tne QU -simep-

muft: omepatop. Ho mo fopmyze (x) Teopems 2 § 3

(AL, =twa.

TeM camum, ecJm t’& QA cymecTByeT, TO ceprueckasa A ¥ upem-
cTaBleHVe ONpeflefleHH HA 3jeVeHTe A . OMcmoHeHTa SO ecTh
rpyma Spin' R oo).

3AMEUYAHVE, Hame mOKa3aTeJbCTBO KOHCTDPYKTMBHO U NOTOMY IIOKa—
3HBaeT, 9TO NpelcTaBleHme IU He ompelieJieHO, BooGlle T'OBODHA, HA
HefiIePHHX KOCOSPMWTOBHX OIepaTopax. ‘

SamMeuaTeNBHHM OGDA3@M, NpelesH JU° CymecTBYyOT B TOpasio 6o-
Jee mmpokoft odracTu. /

Byzmem paccMaTpuBaTh ‘JIK KaK IpelCTaBleHWe MO (2, K) , X
orpammuerma Ha SO (2K)- kax MpoeKTEBHHe MpelcTaBIEHUA.

TEOPEMA 4.2. lipemcraniemme Lim T  ects mpencrabierve
mo (2 oo ) (cooTs., mpoekTHBHOE SpencraBrerue S0 (Ree) );
OHO IIPONONXAETCHA 110 HEmPePHBHOCTH HA LEHTPAJBHOe paclimpeHVe ajre-—
6pa Jm O (H oM. § I, T.e. HA MeTaToOHAJBHY anrefpy mo(H).
OKCIIOHEHTa B3TOjl aiTreCpH eCTh S -lIIeHTPaJIbHOe paclmpeHve TPYTIH

03. (H) ( meraronansmas rpyma MO (H) ).
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JOKABATEJECTBO. Hamommmm, uro (§ 3)

' -

{’T’K (a’k)=%k (a’K)_ <%K (a“x) ‘Q’K ’ QK > L
IIpexne BCEro, eCJM aK — KOCO®DMHTOB, TO ’fi; eCTh IOJIHAA BHEl-
uaa creneds (§ 3) m moatomy 7 ompefieieN A JIGOTO KOCOIDMIA—
TOB/ oneparopa B H . Ilyets - aHTWIVHelHH#t omepaTop TOTHA
i (2) =9 ('ﬁ) (em.§ 3); noaromy, mpencrasierme L’ ompeme-
JIEHO TOJIIPOCTDAHCTBE HA TeX aHTUJMHelHHX OIepaTopoB, CKOGKA Jin-—
Oux EmByX 3 KoToporo (oHa yme - JmHeliHu#t omepaTop) momazaeT B
MHOXECTBO KOCOSPMATOBHX ONEPATOPOB U3 OGJACTY ONpemeJieHus Ipef—
cTaBNeHns U ; HO mocJemHee IO TeopeMe 4,1 ompenesieHo Ha fmep-
HHX ollepaTopax, CJEeNOBATeJPHO aHTWIWHeliHHe omepaTOpH U3 00JacTu
ompefieneHna Il - gBAANTCA omepaTopams I'manGepra-livmxnra.

CIEICTBME, OrpanndeHune TN wa JuHefiHy0 YacTs (KOCO3pMUTOBH
ONepaToOpH) eCTh NOJNHAA BHEMHAS CTelNeHb HATYPAJLbHOTO IHpelcTaBle—
HYS . )

SAVMEYAHVE, YTouneHWe TeopemH 4.I cocTouT, TakvM o6pasoM, B
TOM, YTO ¥ NpeACTaBlIeHNe U NPONONRAETCA HA AHTWIMHelHHe Omepa~
Topy I'manGepra - liMumTa; moaTOMy OGJNACTH 3amamus 9U — omepaTODH
BUIa "AnepHHEt KOcOspMMTOB (JMHelHHE) + T'HIBGePT-UMUITOBCKMII aHTH—
JnHeltunfi., A 3aBeplleHWs IOKA3aTeJbCTBA HYRHO 3aMeTUTBH, 4TO
LEHTp TPyNI MO (2 K) eCcTh S' 1,10 TOff ®e NpPWYMHE,IEHTD SKC—
TIOHEHTH aJreSpH MO (H) eCcTh S1 . Camo cymecTBOBaHUE B3KCIO-
HEHTH KaK MHORECTBA ONEPATODOB B J{ BHTEKAeT U3 KOHCTPYKTHBHOTO
omcamua anrepu mo (H) .

YTBEPEJEHVE 4.I, Anredpa m mo (H) He ABJIAETCA IDAMOfl CyM—
voit menTpa u mogaxredpu. Tpymma MO (H) xax ruasmoe paccioe-
ue co caoem 7 naln OI (H) He pejyumpyeTcs HW K Kakoit codcr-
BeHHoft mofrpyme 9 .

JOKASATEIECTBO, IlepBoe yTBEp®IEHUEe CBOIMTCA K JIOKA3aTEJhCTBY
HETpPWBRAJIBHOCTY KOIWKJA., HO 3TOT KONMWKJ, KaK MH BREeNV, COBIAXAET
¢ romuxaom ol m3 § I, ciemoBaTeNBHO JOCTATOMHO IPVMEHNTH TeOopeMy
I.1, maonyn nojHyn #HPODMAIMD O HETPUBHALLHOCTH KOpMKIa Ha pas-
mmEmx nopanredpax. Eem ou paccaoerme MO (H) S5 OJ (H)

PENyUUPOBAJIOCH K BaMKHYTO#l, # TeM CaMHM, KOHeYHOj COGCTBeHHO
HOATPYNINe, TO CYmMECTBOBAJO OH KOHEYHONWCTHOE CeYeHWe DACCJOEHMS,
ARJAKIeecd NOXTPyNo (CM.[28]), a rorma anredpa Jv Ouiaa OH mpA-
moit cymmoit, 1
YTBEPETFHIE 4.2, Paccaoerme MO (H)—S——— OJ(H) He BMeeT
HelpepHBHOTO ceueHns (T.e, HETDUBAAIBHO TONOJOTWYECKH),
JOKASATENECTBO. JlocTaToOYHO NOKA3aTh, YTO IPyNna HelpepHBHHX
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KOT'OMOJIOTH i Hfg%(OI(H); S‘) =0 , T,K, B BTOM CJydYae mn3 -Tpu-"

BEAJIBHOCTA PACCJOeHNS BHTeKasa OH TPUBWAJIBHOCTH DACIMPEHHS C NO-
MOIBRD HEIPEPHBHOTO 2-KOIMKIA, & IO yTBepxIeHuw 4.1 pacumpeHne
HeTpUBNANBbEO., ONHAKO, HOCTATOYHO 3aMETWTh, UTO DACCJIOEHWE TONO-
JIOTM9ECKE HETPUBMANBHO yRe npi orpammuemmy Ha 90 ("b) , T.K. .
COIEPRT CIMHOpHOe paccJoenne (co cnoem Z 2 ). MeTox BHYNCJIEHNS
Ha (G ) St ) yHOGeH IpH [OKA3aTeNECTBE HETPHBHAIBHOCTHA OT-
paHpdeHns HAWEro pACCJOEHWA Ha TDPYNIH TOKOB, HA 9€M MH OCTaHO-
BUMCH B IDyTOM MecCTe,

3AMEYAHVE, MomHO moKasaTh, YTO paCcCJOEHWEe He MMeeT Jaxe Ko-
HEYHOJMCTHHX HelPePHBHHX CedeHn#t (He 06A3aTeNBHO TDYNNOBHX). ,
3mech TORe YINOGHO BOCIOJB30BATBECH ammpoKcumanmneit MO(ZrL)—S—o
— 50 (2n).

Omnako, orpaHWdYeHme paccaoenms Hagm U (H) — TPWBWAJBHO, 2
san 01 (H) - nveer meymcHoe ceverme Spint (H) .

OTMeTnM eme ONHO JIOGOMHTHOE OGCTOSTENbCTBO, TaK KaK IO TeO—
peve Tane-lizapna [32] romoromrueckwit Tum 0= (H) (empumma
IUIOC KOMIAKTHHE omepaTtop) Takop xe kak u O (OO) (», xoHeuHo,
0" (H), O"(H)u r.1.), TO IA®e HaJ O”(H) n, TeM Goxee
mar Q% (H) , cymecTByer cmuHopHOe paccioerwe, OmHAKO OHO He
norpysaercs 8 MO (H) u, Gurs moxer, BoOOme He umeeT kak rpymma,
YEHTApHHX [pejCTaBIeHni,

VHTepeCHH{t IpUMEp TONMOJIOTMYECKN HEeTPWBNANBHOTO DACCJOSHNS,
ABIAOLETOCS O ~IIeHTPANBHHM pACIMpEHUEeM GeCKOHeTHOMEDHOR —

U (H) =S5 u(H) /5",

rme U (H) TDyUNa BCEX YHWTAPHHX ONEpPATOPOB TUIBCEPTOBA IPOCT-
paHcTBa, § - ee mentp. Ilo Teopeve Koifimepa [32 rpynna U (H)
CTATWBAEMA ¥ ,l03TOMy 3TO DACCJOeHMe S’ yimpepcansro, mpasza,
ero 6asa He ABIAETCH CW -xowmmzexcom.
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T.4.Turesscon
TIOYKOHEYHNE XAPAKTEPH TPYIIH U (oo)

I°. B padorax [I-5, 7-I2] msyuasacs Teopma mpencTaBeHwmil
xoKansHo-KoHeurHx rpymr B AF -axredp. B [2-5] mua aroro memons-
30BaNCA HOBHA MeTOX, OCHOBAHHH] Ha OpAMOM IpeNeJBHOM Mepexone
(sprommaeckuit MeTox). C HOMOmBED BTOTO METONA 38HOBO BHUMCHEHH
KOHeUHHe W NOAYKOHeUHHe Xapakrepd rpymmi © (o) [2,3] , morasa-
Ha NOJNHOTA CIMCRA KOHEUHHX Xapaxrepos rpymmi U(ee)[4] , mpuse-
mendoro padee B (II) (cM.raxxe [8]).

C momomsb TOTO Xe MeToza MH HoxydaeM B aToft padoTe CIMCOK
BCeX IOAYKOHeUHHX xapakTepoB U(ee). OTMeT:M, 4TO, €CJH HOJYEO-
HeuHHe XapakTep IpymmH 0(ec) momygamrcs RHIyMMpOBAHEEM XApAKTe-
pa I}L x I&,p ¢ noxrpymm §'(n)x6(=°) , To m1a U (e=) ounm
YCTPOEHH Ipome, & MMEHHO: Joéoe GaKTOD-NpeCTaBNeHme Ji THOA

Il .. pasnaraercs B TeH30pHOE TIpOM3BENEHME (aKTOP-IpenCTAaBIeHHi
mama 114 21 o .

20, HamomimM, 4TO I'pymma U(°°) oJy4aeTcs KaK HMHIYKTABHHA
mpenex Tpymx U (n) ¢ ecrecTsemnuM BiromemmeM. [DYNIOBYD axredpy
rpymm U(n) Oymem odosmauats L' (Un)); ¢* (U(n)) ects

C* - osonoma L'(U(n)) . o ompenenesm moxamm

CT(U(e=))=C"- lmind C*(UCL). ()

Korzma Mz GyneM r'OBODETH O CXOIMMOCTH XapaKTepoB, BCETHa IOmpasy-
MeBaeTcs IooMeMenTHAs cXommMocrs na rpymue. Xaparrep a C(U(e))
Ha3HBAeTCA NONYROHEUHHM, eCiW ero WIeax KOHEUHOCTH ILXQTEH B
C*(U (=)
(U (=) ,
Carmatypofl ,, /. HASHBADT MOCNENOBATENBHOCTE |l  HEBO3paC-
TanINX TEeJHX JHcex {,,LCLJ}}:” Wi OOyCKasd MHOeKc M,

nd=(Ly,da,....dy), dizdi+,Li€Z
Ecma 4.4,>0 , 10 y J HasuBapr mmarpammolt DHra. Ona 6ymer 0G03-
HavaThCA y Hac Oyreamu M,)... . UMCXO KXeTOR B K - CTpORe

CETHaTYpH u d  o603HaYaercs n*J.K. BecoM cmrEaTypH Ha3HBADT
ofmee UMCHO KAeTOR B Helt

n
|n°L|=Z—_‘{|°L~L|. (2)
L-
KnacemdecKue pesyxbTaTH Teopmm mpezcraBemmit rpymm U (n) mox-

HO Hafit® B [6] . 3HeCh OTMETEM caMoe IJiaBHOe. Mexny XaparTepamn
U(n) I CHTHaTypamm , oJ. CymecTBYeT B3aUMHOOFHO3HAYHOE COOT-
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BETCTBUE, UTO MO3BOJNAET WX OTORNECTRIATH. OIepamus CONpAREHRNA
XapaKTepOB COOTBeTCTEyeT maMexemmn curaatypd yod =(dLy , d,,
4,3,.. . ol,n) Ha ncL = ("J,n, "Jvn_1 e "J\,‘),

XapakTepoM BCerna NOHUMAETCS HEepasJoRMMHI Cier, IJA KoHed-
Horo cxydas Hopwmpyemuit yexosmem X (I d) =dim X.

Eeam eU(n) (COOTBETCTBEHHO %EC* (U(e=)) ), 0
1epes { ¥i3 f’=1 (cOOTBETCTBEHHO {%X‘L }T=1 ) o6o3HaUmM COG—
CTBEHHHe 4Yucja MaTpuuH % .

TlycTs Bo3pacTamuas MOCAENQBATENEHOCTH XApaKTepoB , X  Ipymn

U(n) crpemurcs x xapaxrepy X rpymm U(se). Torma [10]
NOJHHM WMHBApUAHTOM snpa xapakTepa X  ABaAeTCA mapa GeCKOHEYHHX
CHTHATYD {)(’W,,C Li:

X.W =(w1»w?.rw31"‘)1XL=(L1,L2,L3,....)

rre Wi ®m Lj onmpemexswrcs Rax mpeieH
Wa =bA"""' “,JIJ' ; Lj""‘b/mnobnﬂ—ti

(3)
Weo= dim W; Lw-&/{n L
4

3aMeTuM, 9To
WJEZU‘X’ LJG_ZU“‘"H
Wiz Wi 2Lja=lj ;
0G03HaYMM
tw = SUP{i: Wy===}, t =sup{j:Lj=-=} @

TaM, THe 9T0 He GyHeT BH3HBATEH HeIopasyMeHuit, MH GyIeM OOyCKaTh
WHzeRCH W,Q B X .

3°, Hamm CyuecTBeHHO CYAYT MCIONB30BAHH TEOPEMH, OTHOCSANHE-
ca k reopmn mpercramxesuft rpymm U (o) . [pmeenmem EX B caenyn-
meft dopme:

TEOPEMA o6 ammporcuMarmm (Bepmur, Kepos [4] ).

Besku#t momyroreunt#t xapakrep X rpymm [J(ee) Momer GHTH
moxyer Rak mpefiex xapakrepos , X rpym U (n)

TEOPEMA o uactotax (Bepmme, Kepos [5] , Bofwymecry [II] ,

Smpen [I3] ).
IIycTs maHa BO3pacTapbmas IOCAEeNOBATENBHOCTE XAPAKTEPOB

{nX}:=1 rpymm U (n) ¢ curmarypamm o d . Cxe-

37



IyouEe yCXOBEA SKBEBANCHTHH:
a) CymecTByeT Noxyomeumuft Xxapakrep X TPYIIH U(ee), wro
X = h{nnx
6) CymecTBYDT FoReTHNe mpemexH (IacTOTH):
ay = &nm.(‘nid +udx)/2n
ay "u"',"'(ln*nﬂ-xl “ndn+t-x)/ 2
*@f = M W*J'Q;K /YL
+ .
e = QA;{” Z nJ'L/"I

Vidi>0

6™ =lim T ndi/n

. woopd>o

K=1,2,...
Ecum X TOMy Xe msBectHO, ¥ro X KOHEUeH, TO
X (U) =exp(A\ sp(U-T)+\ Sp(U™-1)-
et i (Ll U-I)(T +*af (U - D))

i=t (I- ] (U-I)(I-a;(U™-1I) (6)

(5)

Tme a:f, *(l'ti, 0 _pexewrox B (5),a
AN =9t - Z(Qf +*al) - mamerc neerra.
L=
TEOPRMA o cmrearypax (Boftxymecky [II] , Boftep (8] ). Oyers
x - nOIyKOKem XapaKTep TPYNIH U(oo) , 8 {W, L,}
W =(Wi,W,... ), L=(Ly, Lo, ) - mapa ero GeCroHEd-
gux. ourHaTyp (cM. (3),(4)).
X sBaseTcs XaparrepoM TEIA
I) I, worma m womsko Torma, xorma Wi =Li.
2) Ty Torma @ Tomsxo Torma, KoTTA
W"tw+1 =W°o, L"LLH = L.,,,W‘ > Ly
3) 1. torma 7 romsro Torma, KOrzma
4) T .. rorma ® Tomsro Torja, KOTHA

Loo, _Wm # °°, W‘Lw+1 —Woe+Loa-L"f,L+1

49, Bajaua OmMCAHWs mOXYROHEUHHX XADAKTEPOB HOFHOCTED DEmAET-

cA crenyvwmuMa IBYMA TeopeMaMm.
0Go3SHAYMM depes sy(m,,m,_,. ...) = gynxmm Nypa marpaM-
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7 VA

TEOPEMA I. BesArmft moxyroHeumHit xapakrep X rpymm U (e<)
tona 1 ., mapamerpmsyeres tpoftwot (WY, M7, m) , rmeme 7 ,
a ', 7 - rmarpaws Drra. Tpz sToM

I) X“":"’}L"'m’x#*’o,o ® X«o,"k—’o ® XO,O,m

2) Xaparrepd X 0,0, X o ps0, Xo,0,m Samapres Jopuy-
Jlamme :

Xﬂ,o,o(%)=70,p,o(‘}) - 5}4,(%1?4 , %X”a, ..... ) ,
Xo,o,m(‘a)=det %m

CymecTsyeT mioTHHE B C*(U (o)) mmeax 1 Jt,u~ . Ha KOTOPOM
xapakTep /-u*, M7, m  KoHedeH.

SAMEYAHIE. B naapHe#imeM, jjd KpaTEROCTH, €CAH 3TO He GymeT
BHBHBATH HemopasyMeHmit, MH GymeM oGosHadaTh depes X JL XaparTep

xy.,o,o n uepes Xy, xaparrep X, ., . HyEmo, omsaro,

OOMHUTH, 9TO Wl  BCerja OGo3HAYAeT meyoe YMCAo, & M - mmarpam-
My Kura.

TEOPEMA 2. Ji1a mmwGoro NOTyKOHEeUHOTo xapakrepa X  THOA || oo
CcymecTBYeT eHMHCTBEHHOe Da3JOXeHMe ero B TeH3OpHOe HpPOH3BEleHme

X = XI ® X]l
TIe XI[ - KOHeWHHE xapaxTep TEmA || 4 , MMemumit Te Xe 9ACTOTH,
aro u* X (cM.(5)), a
XI = X Jﬁ ® Xﬂ_‘
npuIeM }Lt =Wyyti ~Woe, Mi=Lo-bLy+i  (em(3)).
5°, Il1a moKasaTeaBCTBA BTEX TeopeM HaM MOHamoGATCA IBEe JeM-
W.
JEMMA I (06 oTmeIJNIEHMM RIETKH), -
llyors BospacTammasn HocaefoBaTensRoCTs Xapaktepos {, X}~
rpymm U (n) c curHaTypamm ,d. yIOBEETBOpHET ONEOMY U3 SKBEBA-
JEeHTHHX yCcXOBE# TeopeMH 0 9acToTax # ompegeadeT Napy CeCKOHEYHHX
carmaryp {W,L} , mpmves 1y, Wee < o=,

W (oo, oo Wor i, Wl Woo g, W Wor. ),

Jo=C(pri, o, )~ mmaTpamua lara. -
TlycTs BospacTamuas IOCAENOBATEABHOCTh XAPAKTEPOB n\lf}n_N

WMeeT CHTHATYDH |, F, BHTA
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N it] )

nP"nJ."’(O 0,....0 1,0,....0)"51(0)0,...0,1,0, O)
‘ P

*

Ly

-§,(0,0,....0,1,0,0,...0),

opuaeM dy?m<xh'l’w<P£1’W m, K<Wooy 51;62’-‘011; El‘+82_$1
nto_n(li
Torna im 0(,1).
SAMEYAHVE, IpyruMm CaoBamu,CHTHaTypa , F‘ OOJydaercs u3 CHI-
HATYpH , J, XOCABNEHHEM ONHOX KAETRE K JmarpamMe }L 1 y6aBxe—

H7WeM, BO3MOXHO, WS GECKROHEYHO PacTymHMX CTPOR WM CTOJGHORE.
JOKABATENECTBO. a) &4 =1, €, =0.

Bocnossayemca dopMyxoit Beftns mna pasMepHOCTH XapaKTepa I'pDYIIH.
Omyckas mHEeKCH W ® X ¥ CHTHATYD, HOXYdUM
dimnx =T dy-dp=P-1 o dp —K+1+:J.Kj3
dim W t#p N -d -1+p—t ‘LP—-K+2+ dx-P
n P P

. d,t K + J«K
tg&x,P<J“t - K+t *x‘t) P+Pa"Ps

O4YeBHIHH OLEHRE '? <p, <
CaxemoBaTenrHO,

X
mn\y <PiPs

OneErM Py 7 Pg

%P4=Z L’*(‘*:LF.L—,,'-T,;-T) 2_ (1 m>

t<p

Z{%O dpti-dy+t- P)<2 +Z<'- )ézp ‘ﬁnnl

t>p
CHeZOBATEIBHO, Py = o(——)

Inp,= @n(i ’K+1+*0LK t) PR ACE;

t<*J,K t>*&

t#P
S E— - { _
= “dyirt *otx><’ 2 MQ *J-K’t)+t§;1,f/n(i+t_*ix> T

t#p
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I3 yCAOBRA CxeIyeT, 9TO *¢K~*a{-n+noa-rouy
(‘_*a-ﬁ-)n \ *Q,K'n 1
T~ 5 e g)de e § T (- ) de v
~[nn+{n(1—*a:)—{nn+ In*at =001y

TOXYIRIR n Pa < const

dimy,

d). €,| ‘O, €, =0
Tax Xe KaK X B a) HMeeM:
(ip"iﬁti Cdmodprp-med
J~p“1"aLt+t"P dm —dp+p-m+2

o(.m_ "J.t"'t—m - . .
dw —cl.t—i*t‘M) 515, 53

tft

Ho 5é < { , mosToMy
Py < 51

BamernM, 9TO Oy= Py , CaemomaremsHo, S = O(%—L) . C npyro#
CTODOHH,

Insy= 2 In(t+ gty ) S0 o)

t<m
m§-<JM’0+°L = ) Z h"(‘*am%)

OmATs BocHoXB3yeMcA yexoBueM (4): dy~ My N

S3=0(" =z dim X / dim oW = 0(5)

, CHENOBATENBHO,

B). fA’Ea“O
dimyX _ dp-di*t-p  _
dim W t#P(‘LP+1’°Lt+t P>_R

Tax xax R =Py
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CxemoBaTexsHo, MWW =0 (-:; ).

IEMMA 2. Tlycrs masa cmrmaTypa pd.=(di,d,,....dn) %
Xy = MWCHO TAKEX [ , 970 L =djy . Torma

n"m4~<2\]|u&|

JIORASATEIECTBO, Tlpe X, =0 x;emva ouepmmda. Ecma Xy =1
TO CymeCTByer i ramoe, 4ro dj=dj+4 . PaccMOTPEM CHTHATY-

v
ry I1"|°L=(°L11°L21“'1°Li¢)----°l-n) . Vueem I1=T.J_—1,
|| =] =1dil . CxemoBarexsso M -{-Xy =N -Ty,
DONYUMIE COyCK Mo X, . OTa penykmEs m MOKASHBAET JEMMY.

6°. IIOKABATENECTBO Teopems I. BHavuaxe mokaxeM pasjcKeHHme
Xpspom=Xpr ® Xp-0Xm,
a 3aTeM BHIACIIM X}L .

o TeopeMe o curHarype Il mwéof noayromeunuit xapaxrep Tm-

ma ] oo DOAy4aeTcs Kak Ipemexn xﬁﬁ}r,m=&mnxﬂ+ p5m s THE
n " :
p*  merpaest Dara, me Z , u xapaxrepy o X ut p-m

rpym U (n) orsesaer cmrmarypa
nd = (Mt g, map,, Mt o) - g P gy, )
3ameTEM cpasy, 4TO y, Xy,",}f,m* nxﬂw—,mnx o,om 1
nXo0,m (U)=detU™ UeU(n)
PaccMoTpuM IpomaBepeHue
M=y X 0,0 ®nXopmo, > pt|+| p7|
o TeopeMe O PASMOXEHMH TEH3OPHOTO IPOM3BENEHMS HEMPUBOMHA-
vuax xapaxrepo rpymma U (n) ( [6]1, § 77), moxywmm

M= 3 . Cy+y- nx\)",v’,o
NG

pUYeM Vosh, | -
|C~g+,\)“' < [ u*t+p ]t =001)
Bocooaesyemca JemMot 06 OTWEILNEHMH KjeTKM. B HameM caydae
€0=&1 =%w=1L-Uw=Lw=o

. {
n Xpt0,0 @ Xopo = n X wrpso* dim g Xt pwso 0(5)
Tlepexond k nmpenexy, HOXyINM
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= ®

Kot pr,07 ¥ 09 %5, 0

Temeps BHYHCIEM XAPaKTEp . C IOMOmED NEPeXoja K Openexy Bo
sropoft fopmyne Beitns.

OGosHawmM depes O - xapaxrep rpymm U(n) ¢ carmarypost
(K,0,0,-...0)
Torma ana Bcex U €U (n)

nﬁ’K(U—I)':K;o (UK1UKVQ_‘UKVVL '_1)

Z K=K
Oyers U Taroe, u9To

n Ok (U “I) = ; U-1x1‘u~1 $or .. -U~13~n
= K=
Pasmocrn rarax U nopoma;rr mean I, CC (U(n)) B rRagecTme
wieama xomewHocTn BospMeu Ly = UnIJL,nIyy “mmlw Y

JleficTpuTennno, mAA %eU "-IK MORHO ompenexuts fyHKImO
6'|<(%) &m 6"((%) Z mm %KAKZ

Z KL“K
7 CETOBATENSHO KA YEm Ty

Bu,(g). ... . .. Ouy+1-1(q)
jLX((})=%nXJL,0,0= }L(% d 1(%

6ﬂ£‘£+1(%)"' e .6J,l£(%)
-‘-SJL(%XWK@.......) (9)
DepeMHEOXaA DOAYYIUM o0myn GopMyry:
Xty m () = det% Syt (%Xq )S}L (%Ki %eIJpﬂ Iy-=

9r0 ¥ TPeGOBANOCE NOKA3aTE. JL e

SAMEYAHVE. Umean 1 *+ ).~ MOEHO DacmMpUTH, eCJW HOTpedoBaTh
JUmb, 9YTOCH BJIEMEHT g€ C*(U(n)) ymoBxeTBOpAn paBeRCTEY
(9).

JOKASATEILCTBO reopem 2, Ilo TeopeMe o cHrHarype, Bcaxmfi
Toxyromeunuf xapakrep X Ttmma 1| o rpymm U (eo) mMeer, ¢
TOYHOCTBED O COUDAXEHHS, BHJ KaK B YCJOBME JEMMH 06 OTHEILICHHH
KIETKH.

Oyers X = dim . X , rme X - xapaxrep rpymm U(n)
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C CHTHaTypo# pd . Ompememn xaparTep ’X'I[ ¢ cmrHarypoi y{I

—~ ndk, K>tw+d VK <y
ndg =

*
WJ'K’—.}LK-'V,W ) %W< K <1w*’t fk+=}‘r
Kar # B nmorasaTexscTBe Teopemu I, BOCIOJIB3YEMCSA TeopeMod
(61,8 77) o pasmomenmm TeHsopHOTO OPOUSBENGHNS XApaKTEPOB
nXputo0®n X = Z_ 4Cy “nXnp,0,0
nZ <nI5 £ 0‘-4‘(}‘11!‘:}.\'" M’O,....O,),u-ﬁn)
&
o reopeme o uactorax |y d|=0(n), mosrony mo xemme 2 wmcxo
CTYNeHeR B CHTHAType ,d He mpesocxomur 0(Yn') = sEamr wmc-

X0 cnaraemux He Goxsme, 2eM () (Yn') . BawermM rarme, wro Rax
1 B Teopeue I, Cy p = 0(1) . Cxemomatexsno mo xemue | :

nx‘ﬁ.®n’7\(j][ ‘nX*dimnX‘O('q%‘);
¥ IOepexond K mpegmexy mo N
X=Xpo 561[.
TouHO TakXe BHIEXAEM COMHOXATENH )—(j,__- . B pesyxsrare
X=Xr®oXg=Xu+®X,-0Xg

9ro ® TpeSoBamoChH JAORas3aTh.
OdvemmmAs TeopeMy O 9ACTOTAX H TeopeMmi I u II, mosxyamm yr-
BepxneHne:

TEOPEMA. IoxyxoHeusHZ xaparTep Tpymm U(ee) napamerpmsyer—
ca pocsmEproft (W5 M7, A7 A7 *aj *a™, A" A7), rae M* - marpen-
+ 1 { +
wi era, a* *a*e {,, N eR, =
x}"to_t,*ut’)\t = Xﬂf@X}[‘@ B(f@ BQ'QF*(p@ Fﬂka—Q RA*@ R)\"‘

rre Ry= e)‘SP(U_I) - xapakrep peryaapuof cepmt [JeU(=)

By =Mdet 1—_—0%(63-) - xapaxrep Gosommolt cepmr , JEU(eo)
Fa="det(+ax(U -1)) - xapaxrep depmmonmoft cepmzUc(Ke)

X}ﬁ Sﬂ(%ﬁ, %x*z,““ ) -~ XAapaKTep CepHr GeCKOHEeYHHX
TEH30POB , je I}L .
B sakmm9eHmE f X049y BHpA3uUTh GAaromAPHOCTH A_.M.Bepmnxy 3a
IOCTAHOBRY 38¥a4# M BHEMAaHHe K padore u C.B,Kepopa sa yrasaHHme
Ha omMOKY B HepBOHRYAJBHOM BApMAHTe TeopeMH I,
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C.U.Kapnymes

YCJIOBHO MOJNOYWTENEHO ONPELEJEHHHE ®YHKLJM HA JOKAJNBHO
KOMIIAKTHHX TPYIIIAX W Q0PMYJIA JIEBU-XMHYMHA

YCNOBHO TMONORMTENBHO ONpelieNieHHHe (YHKUMM MUPOKO MCIOJb3YWT-
cA B noclejHee BpeMa B paboTax MO TEOPUM KOIOMOJIOTHI CO 3HAUEHH-
AMM B YHUTADHHX NPEJCTABJEHNAX U TEOPUM MyNbTUIJIMKATMBHOTO MHTE-
rpaja npejncTapaeHuit (1-5] . BamHoit 3amaue#t ABAAETCA MONyUEHHE
MHTErpajibHOro NpeACTaBJIEHUA IJIA YCAOBHO NOJOXUTENbHO OfpefnelieH-
HHX (QyHKUMI, aHAJOPMUHOrO KJIACCHYECKOMy NpejcTaBleHun JleBu-XuHuM-
Ha. Pa3HuMM aBTOpaMM Takue NpPENCTABJEHHA GHUIM MOJYUeHH JJA clie-
LUAJbHHX KJACCOB IPYNI M YCJAOBHO NOJOXMTENbHO ONpeleieHHHX (yHK-
mut (6] , [7] . B arolt paGore npomosmaeTcA M3yueHHe KOHyca BCEX
YCROBHO NOJOXUTENbHO ONpefeseHHHX (yHxumit, Hauaroe B (5] B cBA3M
¢ Teopuelt xoroMosoruu. OCHOBHO} PE3yJbTAT COCTOMT B HOKa3aTelb-
cTBe 0606meHHON PopMmyJn Jlepn-XvHUMHA A8 YCJIOBHO NOJOXHUTENbHO OmN-
peleneHHux QyHkuu#t Ha rpynne Ju. Mu ucnonbsyem Teopun lioke gas
noJyuyeHus o6obmeHus Gopmyiu JeBu-XuHuMHa. BnepBHe Tako#t nomxon
ucnonb3opas HoraHcoH [8] JLJA TNOoXyueHHs Kiaccuueckolf dopmysn Je-
Bi-XuHuMHa (cM.mpuxomenue B [9)] ). B cBaAsu c Bormpocamu Teopum
MYJAbTHUILIMKATHBHOI'O MHTErpaja IeOMeTPHUECKHMit IOZXOJ NMpenJjoxeH
A M.Bepmmnxom.

Conepxanue paGoTH.

B § I cobpaHu npesnpapHTelbHHE CBeNEHWA M onpejeneHus. B § 2
nonpo6GHO M3yuaeTcd IeOMeTpPHA KOHyCa YCIOBHO MOJOXMTENbHO ornpele-
NEeHHHX (yHKUMA Ha Ppynnax, He MMENmMMX ANNMTHBHHX XapaKkTepoB M
IOKa3aHH OCHOBHHe Teopems (Teopemu I-3). B § 3 aTH pesyabrarTu
o6obmanTcA Ha CAyyall npousBoibHo# rpynnu Ju. B § 4 pasGupanrcs
NIpUMEPH, UaCTb M3 KOTODHX, BO3MOXHO, SBJIAETCA HOBHMH. B § 5 o6-
CYXIApTCA CBA3M TEOPUM YCJOBHO MOJOXMTENbHO ONpeleleHHHX (PyHKumHk
¢’ Teopuell TpeNCTABJEHMH. '

§ I. Cocrosuns u YCAOBHO TOJIOXMTEJbHO OnpejiejieHHHe QXEQHH.

Mycrts G ~ JIOKANbHO-KOMIIAKTHAA rpynna, 80((}) - MHOXECTBO
BCEX HENpEepHBHHX NOJOXUTENLHO ONpefeNeHHHX (rn.o.) GyHsnui
| @), 1
na s TAKUX, UTO q(e)4 cHaGxeHHoe caabo ( (G),L(G))
Tonoaorxei. MHOXeCTBO 8, (G) ABJNAETCH BHIIYKJHM KOMNEKTOM B CJIaGoi
ronoxorunu. 0603HAUMM uepes 8( ) nogMHOXECTBO B SO(G) cocrosHuii,
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T.e. n.0. QyHKuMil, HOPMUPOBAHHHX YCROBHEM ~q(e,).4 , a uepes ﬁ’=

(\X) - MHOXECTBO UMCTHX COCTOfIHMH#, T.€. COBOKYNHOCTb KpauHUX TO-
UeK KOMIaxTa 80(G)' oTaMUMHX OT Hyln. CnaGas Tonosorua Ha &(Q)
coBnanaeT C TOMNOJOIMei! paBHOMEDHO! CXONUMOCTHM He KOMNaKTax, KOTO-
pas HasuBaercs jajyee cuabHo#. [lonpoGHee cM. [IO] .

ONPEJENEHUE *I. HenpepusHas $yHKuus Y :G—+ ( nasupaercsa yc-
JIOBHO MOJOXMTENbHO onpenejexHo# (y.nm.o.), ecau (p(g): Wﬁu Ias
Jnéoro HaOOp% 94""’(3&‘6 G n c{,...,cned‘,, ‘Mc;‘ao BHITOJHAETCA
HEPaBEHCTEO =1°i, 0j ¢, g-v)zo.

Y.n.o. gyHxuup q) 6yneM Ha3HBATH HOpMMpOBaHHOR, ecam (Y (€)=0.
Myers ( - n.o. ¢ynxuma. Torpe dyHruma q(q)ﬂ.f(g)‘(f(e)annae'rcn
HODMMpPOBaHHOA y.m.o. QyHxuueit. QyHKmuM Texoro buna 6ymeMm Has3HBATH
TPUBMANBHHMK. JiMeeT MeCTO mpOCTO# KpPHUTEpHR TPMBMAJBPHOCTH y.N.O.
GyHxumH.

MPELIOKEHME I. [II] ¥V.n.o. dyHkuma spnseTca TpuBMaidbHO# TOr-
Ia ¥ TOJBKO TOrja, KOT'Ja OHA OrpaHMueHa. [lJA HoKasaTeabCTBa MO~
TpeGYNTCA CAEeLyNmUE JIeMMH .

JIEMMA I. [12] Mycrs (& nokambHO-KOMNaKTHAA rpymna e&(G),
[lpennosoxuM, uToO CymecTBYeT >0 , raxkoe, u'roRc(f(Q) 7/8 73 ik
scex el . Torpa B pasaoxeHuu GyHKUMK (¢ no uncTnM Lf* d
TpUBKaNbHAA QPyHKUMA 1(@)24 . UMeeT HeHyJNeBO! Bec, T.ejﬂ,(ﬁ)?Oﬂ’(G)
Lokasarenbcrso cM. B [I2] .

. JEMMA 2. Ilyers - y.n.o. ¢ynxuua. [lpennoisoxum, uro ()(9)=
mkn(%@‘h (qnq,eﬁ(ﬁ), }‘n_’“) n fynruma ¢ or'pa.l-wmeﬂg.).{J
Torzia, HaumHad c HekoToporo M , B pasjomeHuu (f,, no uMCTHM
({?“f drjb“, TpUBHaJbHAA QyHKIUA HMeeT HeHyJeBoll Bec.

FQUOKABATEIECTBO. Nyers Q()=Ay(qu(P-1)+dy(q), rae lim 4q=0.
Hauunas ¢ HexoToporo HoMepa W , QyHKuMA qn=1+* (‘{)"’Lv&t oTne-
JleHe, OT HyJnfi, T.e. cymecTByeT >0 raxoe, uro "’Reqn(Q) »6>0

(3€G) . Mo nemme T umeem }bn,(ﬂ)70-

JIOKASATEJECTBO [MPEIJIOKEHUA I. Heo6XomuMOoCTb YCJIOBMA OUEBMOHA.
liycrs ¢yHKUMA ql orpaHMueHa ({t=eﬂfpt(p . Torpa ¢yHruma (.ft
oTheJsieHe OT HyJA LJA BCEX u no semMe I B pasnomeHum (=) d jb
o KpaiHuM Touka 1 umeer HeHyJneBo# Bec, T.e. )\t= £({b70. %{I_{o—

Aa_ 4 . _ Q) -
Jlomm{a_;ft—ﬁt d{«]j‘«t. Torgaa qtt)‘t 1+(1-Ay) (f,c 4u q)-t-—o L
= Etlrg —t—t(q,:"-l) ' . OrmeruM, uTo QyHKUMA U{? HE COLEPXHT
B Pa3NOKEHHA MO uMCTHM. MomHo cuMrarh, uTo {cymec'raye'r npe-
nen t_’vgl. At*)‘ . Ect A#1 , 1o (P-(l-)\)&vg\/q ' ¥ rno JemMe 2
¢yHKUMA, ¢ HeorpaHMueHa, CIeNOBATENbHO, A=1 . Pa{ccxm'rpvm npexexn

. N 4,
{f_l;?g _ﬁ"‘f . Eciu Y=o, To fyHKUMA C[=£f,”5/ T‘(‘ft-l)ueorpa—
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HMUeHa 1o Jemme 2 X, cremosarenbHo, Y <00 . Taxum o6pasoMm uMe-
eM (= ]'(q—l) , Toe (f‘&m({t u f:&m‘_i
CIENCTBUE. B o6o3HaueHMAX mOKasaTelbCTBA npemomeuua I umeeMm

Py (h=1-7t +ochy.

HempephBHue y.[.0. QyHKuMM o6pasynT BHNYKJHI KOHYC, KOTODH
0003HauUMM uepes CL&. [logxoHyc HOPMMPOBAHHHX Y.N.0. (yHKuKMi
o6oanaumm uepes CL(G) . Konyen CL(Gyn GL(G) semmuyrs B
cunbHoO#t Tonosoruu. OCHOBHas pPOJb KOHyCa CL(G) BCKDHBAeTCA NpO-
CTEM TPENJOXEHHUEM.

[TPEJVICKEHKE 2. Konyc CL(G) ABNAETCA KacaTeJbHHM KOHYCOM
x npocrpaxctsy &(() B Touke 1.

LloxasaTenbCTBO CM. B [2] [5] .

CIELCTBHE. TpuBMajibHHE Y.N.0. QYHKUMM MIOTHH B CL(&).

Ham norpeGyercsa.

HPEBJIOH{E}ME 3. Ech (p € CL(G), TO BHIOJHANTCA HEPABEHCTBA

L |gk'-g@- qxh Y ¢ Re g Re gy
2. Re g+ Reg(ghy +2Re by ¢ Re gy
3. 19t <1 Q@ +1ghI+Reg g Re g

JlokasaTenbCcTBO CM. B [5] .
§ 2. HomnakTHO MOPOXNEHHHE IDYIIH.

ONPEAEIEHME 2. I'pynna G HA3HBAETCA KOMMAKTHO nopomennon
€CJH CymecTByeT KOMIaKTHOe MHOXECTBO KeG Takoe, uTO

B aToT KNacc rpynn BXOOAT BCE CBA3HHE JOKAJILHO KOMIGKTHHE
PpyNnH. B YaCTHOCTH, CBA3HHe rpynnu JlM, OUCKPETHHE T'PynnH € KOHE-
UHHM UMCJOM 00pasyomux ¥ Inpyrue. SafuxcupyeM xaxofi-imGo mnopoxnain-
mUit KOMIaxT Ke Momo CuUMTaTh, UTO Mepa Xaapa KOMIIGKTa

pasia 1 . [omomum {QG@L(G) (P(G)‘O RLS(P(Q) d/g "-l}
Jlerko BuneTh, uTO MHORECTBO Lo ABIAETCA ocnoaa:—meu KOHyca
CL(G) Cremyomas JemMa ABIAETCA OCHOBHOM.
~ JEMMA 3. [lyctb G KOMIaKTHO no&mxenu&a rpynna. CymecTByer

KOHCTaHTa N TaKag, uTO M‘IP Q(Q)l(

JloxasaTenbcTBO nuee'rca ’s [5]

Mopduam 'r : G-'R GylleM HasHBATh &INUTUBHHM XapaxTepoM. llanee
nos, (I monmmaerca ceassas rpynna JM MIM DMCKpeTHas Ppymna C KOHe-

UHHM UYMCJIOM 00pasynomux.
JEMMA 4. Ecam rpynna G He umeer 8IIUTUBHHX XapaKTepoB, TO
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CYmeCTBYEeT KOHCT&HTa M Takaf, 4To Mtf l%@(q)[‘M-

€ €
JIOKABATEJNECTBO. a) [yeTs G nuc‘fxpé"mﬂaa rpynna C KOHEUHHM
UHCJIOM 06pasynmux 94,...,%. [IpennonoxuM, uTO CymECTBYeT MOCIENO-
sarexsHocts (), €0, , Takas uro [ @ (g)1=M,~o0. Torga

ien
NoCAeNOBATENbHOCTh (yHKUMH LK OTHOCHTENBHO KOMIAXTa B GL(G) B

cuJy JeMMH 3, HEpPaBEHCTBA %W‘W\Q ¥ TpeTbero HepaBeH-
cTBa M3 npepjoxeHusa 3. CirenoBaTeNbHO, CYWMECTBYET NONMOCJ]ELOBa-
TeNbHOCTh JIKU , UMepmas npegeJ (p;,e CL(G) , OTJIWUHH® OT HyJH,
TaK Kak 4%\‘.&92,{;{1{3 Bcex K . QyHxuus (})o AIBIAACTCA UMCTO
$Lg

M .
MHUMOM, TaK KaK * lm’:\“( ) |s%‘[‘+0.m nemme 3, T.e.QHeTpHBH-
K

aJbHHM BIIMTUBHHA XapakTep Ha ( , UTO MPOTMBOPEUMT YCJOBMD.

6) lycrs G - cBA3Hag rpymna Ju, q)eC., u {-‘-Mq) .zTor',u.a U3
NPEIJOXKEHHA 3 M JeMMH 3 CHefyeT, uTo 1{(gh.)-f(g)- Iy éRw(q)qu(}qs
£ Ng' IaA BCeX q,keK . PaccmoTpum rpynny HQ(G)=ZQ(G)/ BY&)

BTOPHX KOIOMOJIOTM#t Ha G co 3HAUEHMAMM B ENMHMUHOM npencTaBJIeHUM
B R, rme Z"(G) (B"(G)) - rpynna (TPMBMANBHHX) 2 - KOLMKJOB
Ha (G CcO 3HAUEHUAMM B €IWHUUHOM NPEJNCTABJEHUM, CHAGKEHHAA TO-
noJorueit paBHOMEpPHOR cxomuMocTH Ha komnakrax (cm. [3] ). Masecr-
HO, UTO B 3TOM CIyuae Ipymnna HQ(G) KoHeuHomepHa (cM. [3] , crenm-
creue 7.3, cTp.R24) ¥ TONOJOTHMSA B ’Ht(&} ornemuma (Tam xe, npen-
nomenne 2.4, crp.I83). CremoBaTenbHO, MOIMPOCTPAHCTBO Bz(G)
3aMKHYTO B Z (@) . 3To osHauaeT, uTO KOrpaHWUHOE OTOGpaXeHWEe
5‘:{-» 5¥(g,k)=¥(qh.)—¥( )-—£(h) B3auMHO opHo3HauHo ( ( He ume-
eT aINUTUBHHX XapaKTepoB) M MMeeT 3aMKHYTH#t o6pa3. [lo Teopeme

06 OTKPHTOM OTOGpaxeHMH OrepaTop ) ofpaTuM, Tak KaKk NPOCTpaH-
creo Z°(@) mnomo u merpuayemo. CienoBaTesbHO, MOCKOJIbXY MHO-
XeCTBO {5’434‘%@,@6%} OTPaHUUEHO B Z"(G), TO U MHOXECTBO

{{: {.—.’_‘}mq,q)ec,} - OU'paHWueHo, T.e. CymecTByeT KOHCTaHTa

rakas, uro P mlmwﬂ““M-

CIELCTBUE. CymecrByeT orpaHMueHHas Ha KaxioM KOMIIaKTe B G
NMOJIOXUTENbHAA QyHKUMA 4, Takas, uTO LAA JOOR (o€ C. BunoaHser-
cA HepaBEHCTBO l{(g)l&&((p a8 J6oro geG-

B arom naparpajde mm GyneM cuuraTh, uTO Ipynna G He MMeeT
aJIMTUBHHX XapaKTepoB. B aToM ciyuae reoMeTpus KOHyca CL(G)
Haubonee npocras, Tak KaKk OH He COLEPEMT NpsMuX. BBenem B KoHyce
CL(G) HoByw Tomoxorum, koTOpyn GyIeM HasHBaTh caaGolt. Paccmo-

TDHM fpOCTpAHCTBA Le@={f: i@ dg <o} w L] (Gy=fhe
wup 0y <4"° . [IpocrpaHcTBo L‘.’;“(G) ABAAETCA CONpA-
XEHHHM K L;o(ﬁ) , ¥ CrnapuBaHMe 3anaeTcfi, Kak oOnuHo, (opMyJoit

4 3ak. Ne 2126 49



(*, h,7= S *((p I’L(g) d«ﬂ . Tlo cnencTsum U3 JeMMH 4 KOHYC CU&
- BKJAIHBAETCA B NMpPOCTPAHCTBO LTO(G) . Tonosorun Ha
CL(G) » TIOPOXTEHHY® NBOHCTBEHHOCTHD (E‘%,(G), u; (G))

6ynem HasuBaTb cJaboi. ~ °

NPEVICKEHUE 4. Konye CL(G) sammuyr B l:}o(ﬁ) B cnaGoii To-
nojaorum. JoxkasaTeabCTBO NPOBONUTCA TOUHO TaKke, Kak M OJf I1.0.
dyrxumit (cm., Harnpumep, B [5] , [8] ).

[IPELJIOKEHME 5. OchoBanue (. kommaxTHo B cnaGoit TOmoJOrMM.

JIOKASATEJBCTBO. JlecTBUTENBHO, MHOXECTBO Co BHIYKJIO M_orpa-
HHueHo. MHomecTBs Co cnabo 3aMKHYTO, Tak Kak QyHKuKOHaN (‘P)=
=RLSKQ(‘]) 9 uenpepusen, a ycaosue ((€)€0 axpuBaieHTHO AiA
y.n.o. QyHxkumuit ycaosuo Q€0 , rax xax Rz_,cp(g)sq(e). To
TeopeMe Banaxa MHOXeCTBO Co cnabo KOMIIAKTHO.

[IPEJJIOXEHME 6. Ha mHOXecTBe C, n CL(G) cnaban TONOJNOTUSA
9KBMBAJIEHTHA CMJBHOM.

JlokasareabcTso cM. B [5] .

TEOPEMA I. llyers (@ - cBgsHas rpynna JM, He MMenmas afiATHB-
HHX XxapakTepoB. Torga konyc CL(G) wumeer xomnakTHoe B caaGo#t To-
TNOJIOTUM OCHOB&HMUE.

JloKasaTenbCTBO NMPAMO CJENYeT U3 MpenJoxeHuft 5 u 6.

Y.n.o. dyHkumo Gynem HasuBaTb UMCTON, €CIM OHA JEXUT Ha 3K~
CTpEMalbHOM Jyue KOHyca

[TPEJJIOXEHAE 7. MHOXeCTBO UMCTHX TPUBMAJBHHX y.N.0. (QyHKuuit
ua (o, mnnoTHo B MHo®ecTBe €X Co Beex oKCTpeMaNbHHX Touek Co-

JOKASATENECTBO. [lo chrencTBU® M3 MpEJOXEHMA 2 TPUBUANIbHHE
y.n.o. dyHxkumu Bcony maoTHE B (, B cuabHOM, a 3HAauWT, M B CJaa-
6oit Tomosorun. CresoBaTeNbHO, 3aMHKaHWE BHIYKJIO# OGOJIOUKM TPUBHU
aJbHHX UYMCTHX Y.n.0. QyHmmit us Co COBIIaiaeT C C. . Orcopa y=ze
CIEeLyeT, UTO MHOXECTBO BCEX 3KCTPEMAJbHHX Touek U3 LU, JexuT B
3aMHKAHWM TPUBMAJBHHX BKCTPEMaJbHHX y.n.o. dyHxumit us C, (cm.

(13] erp.I3).

Cpemu uUMCTHX BKCTPEMAaNbHHX y.M.0. QyHRuu# U3 Co ects avms
0IHA He HOPMUPOBaHHAA QYHKUUA ‘Pa(q) s-1; BCe ocTambHHe JexaT B

Cl G) . U3 npepsoxennit 6 u 7 BuTeKaeT Clemyomaf TEOpeMa.

TEOPEMA 2. llycts (& - cBasHas rpynna Ju, He uMenmas XapaK-
TepoB. Torpa BcAKas uMcTas HETPUBHANBHAA Yy.N.0. (yHKuUA paBHOME-
HO Ha KOMITIAKTaX anmnpoKCHMUPYETCA UMCTHMM TPMBMEIbHHMM y.N1.0. QyH-
KUMAMA .,

lipumenaa TeopeMy lloke o pasnomenmu (cM. [I13] ) k ocHosanuo

Co , nomyuaem Teopemy. i

TEOPEMA 3. IlycTs G - cBasuas rpynna Jlu, He umevmas anmu-
THBHHX XapakTepos, u { € CL(G) . Torpa gyHxuua {¢ enuxcrseH-
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CTBEHHEM 06pa30M npefcTaBMMa B BUIE L\):(,po -\-(h , Tpuuem

I) cymecTsyeT KoHeuHas Mepa % » COCPeNOTOUEHHAA Ha MHOXECTBE
PG\ , raxas uto q)‘(Q)‘S (qup “Nppd vy , TIe
pigy= “‘éq(ﬂ) ﬂ\ , 2) g}mecmaye'r KOHeuHass mepa Yo

COCpPEefiOTOUEHHAaR Ha momec'rae HETDUBUAJBHHX JKCTPEMAJIbHHX TOUYEK
ocHopanus ( u npencrasasoman Yo Qynxkuma (), umeeT MHTEr-
pajibHOe MpencTaBlieHue (p,(g)=&m S(q((p-l) d,?w(‘.f) , rme { n}
Gaza oxpecTHocTelt Touxu 4 " ( ) {9} mnocregomarensnocTs
KOHEUHHX Mep, Takaf uTo MWPP Yy & Uy.

JOKASATEJIECTBO. MoxHo cuuTarTh, uTO QyHHIMA (p NPUHAIJIEKUT
ocHoBanup Us . Tlo Teopeme lloke [13] cymecreyer xoHeunas mepa Y ,
COCpeJloTOUeHHaa Ha exlo ¥ Takas, uro (P" Y . Dynxums q),(g)e-4
maee'r H Jxeaoﬁ BeC, Tax Kak GyHKUuA (f HOpMHpOBaHHasa. [lonomum

U | s mJ,e { - MHOXECTBO TDPMBHAJNbHHX Y.N.0. QyHKUMA

U3 %C ' B =ex (o \ B Ho.uomm 9;= §d«9 (i=4,2) . Ecim xGB“
T0 X(q) P(CY)((f((éP Du QG (G) Odoaﬂahvm uepea Y, npoekuun
MepH B Ha H(b) . Torza (V4=S €-hHp( dY; . 0603HaumM yepes

on ( 0) saum-ly'run BHITyKJIHY! KOH s NOPOXIEHHHA MHOXEeCTBOM B.,
(dyuxumn ua  Coy (Buasupantes cymecrsenso HeTpupmaibHumu). Torza
nas Jmw6o#k OKpeCTHOCTH Un rouku 1 (G) KOHYC Cm(Un), no-
poxuennnii Uy, comepmur kouyc Con(B,). JleficreurensHo, B cuiy
'reopemu 2 kamuas TOuKa U3 D, ABJIAETCA KacaTeJbHHM BEKTOPOM
K J(G) B Touke 1 . 3HauMT, OJIA BCAKOrO W cymecTByeT TDPHBH-
anbHas gynxuus (), Buza @n= S(([-l)dﬂw((() , KOTOpas anmpoKCH-
mupyer (, . Un

3AMEYAHUA. I. Teopema 2 o3HauaeT, UTO BCAKAA UKCTAA HETPUBMU-
anpHas y.n.o. QYyHKUMA eCTh NpOM3BOJHAA ceMeliCTBa UMCTHX COCTOA-
HKil, KOymuXx B 1. 370 noxasuaer runoreay A.M.Bepuuka (5] . Las
rpynn, UMEOmMX aNIUTHBHHE XapaKTepH aTo, Boobme roBops, He Tak.
2. Teopem I u 2 GuunM noxasaHH B [ 5] IJf BemeCTBEHHHX Y.M.O.
dyHKuMit Ha NPOM3BOJBLHOM KOMIAKTHO nopoxmeHHo# rpymnne. Teopema 3
(BMecTe C [OKA3aTeNBCTBOM) OCTAETCHA CNpaBefJMBOi [IJA BEMECTBEeH-
HHX y.n.0. QyHKUM# Ha NPOM3BOJNBLHOM KOMIIAKTHO MOPOXIEHHOR rpymnne.
[ns BemecTBeHHHX cPepuueckuX y.m.o. yHKuMit Ha noJynpocToit rpyn-
ne Jlu reopema 3 Gwna pmoxasana I'axrommu [7] npyrumu metomamm u
6e3 ykasaHus HopmupoBku P({) .

§ 3. 06o6meHHas dopmyna JeBu-XuHumHa,. O6muit cayuaii.

[lycTs G - TIpOM3BOJIbHAA CBA3HafA rpynna Ju. O6o3HauuMm uepes
A(G) nEoc'rpch'rBo aNAUTUBHHX XapaKTepoB G » T.e. MOp§uaMOB

X:G— MuomectBo (T,= {QGG X (§)=0y X'GA(G)}ﬂanneTcn 3aMKHY -
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THM HODMaJBHEM menuteneM B (1 . VmeeT mecTo TouHas nocregoBaTe-
apHoers 1= G,—~ G— R"™>0 , npuueM rpymna @, y®e He uMeer
AIIMTUBHHX XapakTepoB. BuGepem B mpoctpancree A(G) Gaswc Mw-;
%n ,0yers I - axrebpa Ju rpynmu G, a Y, - nopan-
refpa, COOTBETCTBYNMAA NONIpPyTIe G, . Bufepem B nonosHeHWM kK
0, B Y Gasme X,,.-.,An , meoftcTBeHHEEM K X,...., n, T.e.
Takoft, uTo xL(GMP X-)=8L . O6osxaumu uepes K ,nopomnexmupt xom-
nakr rpynme @, ¥ Oygem CumtaTh, uro Mepa Xaapa (OTHOCHTENBHO
G. ) xommakra K, pasua { . Torna muoxecrso K=K,U{mp‘bxv
tel0,d],irt,.,n}ecs nopomnaxmmtt xomnaxr mns G . Boxee Toro, mas
JOCTaTOUHO Gonpmux ML m-xonec'nio K ABJIAETCA KOMIAKTHOR OKpecT-

Hoctsp B O . Momoxmu !o((f)= %me(g)dg, gmw(exp{xi)dhsi(q)
(j=dieit) w C={g eCL(G):q@go, bo@)=-1, 5;(¢1=0, i=t,..., .

NIPE[JIOKEHME 8. Ecim (e CL(G), ﬁo cymeceywr uucaa N,eR(i=0,1,
...,N) raxme, uro gynmmma A, +inhk el o -

JOKASATEIECTBO. Jlocrarouo nosbmaTs ?\."‘%L'y(@)‘ H
A== (@) (i=dyeyn).

JIEMMA 5. CymecTByeT KOHCTaHTa M Takaf, UTo

m ml‘{!(qﬂi M.

JOKASATENECTBO. M3 nemv 3 ¥ 4 crnegyeT, uTO CymMeCTBYeT KOH—
cTaHTa Mo Takas, uTO 4o bgﬁ W(‘J)K o ., W3 paGoru Horanco
na (8] , rme ara nemma'moxasana mia G=R , caenyer, uro cymecTBy-
DT KOHCTaHTH Mi,'ranue, uro MW(&(P*:XL)H Mi . Ina 3aBepmeHUs

LOKA3ATeAbCTBA JOCTATOUHO NONOXMTs M= wp Mg .
0¢Lén
CIENCTBUE. CymecTByeT orpaHMueHHas Ha KamIQM KOMIaKTe G rno-

xuTeabHas QyHkuua 4, Takafd, uTO NJA JwGOH (pe CL(G) cymecTByeT
ceR  raxasm, uro 1q)(q)t404.(g) I BCeX ge(’x 1

w TOUHO TalkEE, KAK M B § 2_paccMoTpuM npoCTpaHCTBA L 40(3) n

L (G) M BBENeM B xor{ycf, CL(G) cjaafyo TOMNOJOTMD, NOPOXLEHHYD
ni?)ﬁc'raeﬂuoc-rm (L;‘(G),Lgd(G)) . Crepyomye yTBEpPENEHUS aHAJIOTMU-
HH npennoJoxenusM 4-7 us § 2. , .

TIPEJUIOKEHUE 9. Houye CL(G) cnaGo samxuyT B L{o(ﬁ) MHo-
xecTBO ( sABJAETCA CJAAGO BHITYKJIHM KOMIIAKTOM.

[IPEIOXEHUE I.O. MHOXECTBO SKCTPEMAJbHHX TOUEK M3 C BULA
(p(ﬁ)#\(q(g)-l-u%(g)) (QGS(G),xﬁﬂ(Gﬁnnomo B MHoxecTBe €xX(C
BCEX 3KCTpPEMAJbHHX TOueK B cJaboli Tonojoruu.

TEOPEMA 4. Jlyets (G - csassas rpyngp Ju. fimeer mecrTo pasio-
xerne konyca CL(G) B mpsmyo cymay CL(GY)=L®L,, rme xomyc
L, ecrecTsenHo M3OMOpdEH MPOCTDAHCTBY SIIUTUBHHX X&PAKTEPOB

A(Gy , a xonyc L, nmeer xomnaxtHoe B ciaGo#t Tomonorw ocHosa-
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HHe -

Tawxe, Kak U B § 2, NPUMEHAA K KOHYCY CL(G) reopemy lloxe,
NoJiyuaeM MHTErpajbHOe NpencTaBleHHe AJA y.N.0. QyHKuMi.

TEOPEMA 5. (o6omeHHas fopmyna lleBr-Xunumua) IlycTs G - cBas-
Has rpynna Ju u q)eCL(G) . Torpa gynrxuma () emMHCTBeHHHM oGpa-
30mM npefcTaBuma B Bume (=L t¢o+4y , npuuem I) XGA(G) n

Ny~ i)eC , 2) cymecTByeT KoHeuHam Mepa Y , COCpELOTOUEHHAS
Ha MHOXECTBe (G)_\ﬂ TaKaf, uTO (9)=§ [‘Wp‘i‘W(‘P:g)]P((f)dﬁ{((f),
rne P(q)al{/oﬂ—{)[ 1 , & x(q,q):gQQﬁqﬂl)xb(q),

3) CymecTBYeT KOHEWHaA Mepa, COCDSMOTOUEHHAS HA MHORECTBE HETPH-
BuanbHux Touek u3 (¥ npe c'ras'nmmaa o GyHKIMA @, monyckaer

npelcTaBieHue B BUIe %(g)= [‘Y(Q)-‘-W(‘(,@] d.?n,(‘-Y) , T'ne {Un]—

6asa oxpecTHocTed Touku 4 B @(Gﬁ« ﬁn} NocJenoBaTeIbHOCTD
KOHEUHHX Mep Takad, utro AAPP Yy c Uy, . Kaxnas HerpuBuanbHas
oKcTpeManbHan dynkuus u3 (  paBHOMEpHO AannNpOKCHMMMpyeTCH TpUBMA-

JBHHMA SKCTPEMAJbHEMA QYHKUMAMM BUIa q)(q)=[‘-f(‘])4°il:{x(&ﬁ)]P(‘f)-
c
H

m
n->0o

OBOBIEHME. MHBapuaHTHHE y.n.o. ¢yHkuuu. I[ycrs 3aMKHY -
Tag nogrpynna. ¥.n.o. QyHKuus na G HasuBaercs - cdepu-
ueckoit, eciu (pd\.‘qh,)#(g),u.m BCeX geG, h{,kfﬂ‘_ Konyc Bcex -
chepuueckux y.n.o. dyHxumit o6osHauuM uepea CL(G) . Y.n.o. dyn-
kuMa ()  HasHBaeTCA LEHTDAJNbHOM, ecNM OHa MOCTOAHHA Ha Kiaccax
CONPAKEHHHX B3JIEMEHTOB B G . Homyc Bcex JIeHTPaNbHHX y.n.0. $yH-
xumit o6ospaumm uepes CL (@ 06a xomyca CLy(Gyw CLo(G) sam-
KHYTH B CL(G) ¥ LJA HMX CnpaBelJUBH Bce pesyiabTaTh § 2. Bouee
TOro, B HEKOTODHX ClyuafX, 9TH pe3yNbTaTH OCTAKTCA BEepHHMU IJf
rpynn, He ABJAKMMXCA KOMIaKTHO NopomieHHwMu (cM.npumep 4 B § 4).

§ 4. Ipumepn

I. PaccmoTpum kiaccuueckuit ciayuait G=R [8] . UsBecTHO, uTO
uncTHe cocTosmMs Ha (I umewt Bug q,=e"™* (t,xeR) . Buamcans

nopmupyomue mHoxuremn  P(E) u sty |, momyumm t=|4- )S‘o%txdx}i__
Minindoe 20 Cost) ’ PRI )y Tk
n Sth=2 omn’cxdx- —f . Samernwm, %'ro npu t+0 pyoxBuBaNEHT-

1
HO 6—(—@;’—2 U S(*) OKBMBANEHTHO T 71 . 3aMeHuB B Teopeme 5

womuremn P u §() Ha oxeuarenpHme, n M, ]K/IACCHYECKYI0
dopmyay JIeB}E—XMHlMHa (f(X)= Lax- g + S‘f ’Se?glﬁé{%‘g) J—IT'i dvih
(aeR, $0) . Tayccosckas xomnoHenra  (J,(X)=~% Bum!acnge-rca u3
=0 oo itx y U
npensoxenus 10 kak mpenen %(x)—%m(((t()() { ‘”ng) o

n
2. Ecam G=R (n>l), TO UMCTHE COCTOSHHUA 3ananTcA GopMyJoi
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v<h,xy

g (X)=¢ , TIe ﬁxeR u <B,xy= 2{7 X, Hopuupymme m-xo "

Tenm Buqucnnmca Zame KaK U B npuuepe I. Momyuus p(&:\ﬁ l

u K 5= Ak m 3amenuB  P(O) u 8; (V) Ha axnusa.nenmue

m §-»0, no M KJacCHuec

: ”2"‘“ x _.,fynsq”.i?m bbbty g
on=i<a, S i T

rie aeR 0 ule

3. lyers G rpymna ,uamxeuuﬁ N - MEepHOro eBKAMLOBa NpOCTpa-
Hersa R (ml) n H= SO(n) - MOArpynna BpameHu# B . Tonyunm
MHTErpaibHoe rnpencTaBieHde ias  H - chepuueckux y.m.o. dyHxumi
na G . Jas mpocToTH paccmotpuM ciyuait W= . Bymem sanucuBaTh
9JIEMEHTH TI'DYMIH G ¢ nomomso yraios ditnepa 4= g(w,q,a), ruge 4-
yron noeopora, a 4 ¥ { - MONYNb ¥ &pryMEeHT BEKTOpa CHBUra [14].
Vlsaec-rﬂo, wro urcTHe chepuueckue dyHruMM 3apnalTcs GopMmynoit

t(‘))'z—is Ww‘»w q)d(t’ Yoty , rae AJ - dynxums Beccexs.
Hpoc'rpaﬁc'rao LBOMHHX KJACCOB CMEXHOCTH H\G/ Heers nyu {-(0,00),
a TMpOeKNKA MepH Xaapa Ha { paBHa 'vdf‘t Hopmuposxka p(i;) 3ana-
erca (opmyoit p({;) S (J,dv- Nadi~ tt nmpt 1=0 . Mo Teopeme 3
IJaf chepuyecknx y.m. %. dynyumit umeen npe CTaBJieHue

P@ =9 (D =-a1 +S(?f du-hErdvdh o

Qopmyubt JleBu-XuHuMHA ,qu ctbepuuecxux y.n.o. QyHkuuit Ha Kjac-
CHUUECKUX T'pynnax noiyueHH ['aHroJuM mpyrumu meromamu [7] .

4. PaccmoTpuM rpynmy Sw BceX (MHUTHHX NOACTAHOBOK HATypalb-
Horo psdAga. ['pymna 5 He fABAAETCH KOMIAKTHO nopomeﬂuon ONlHaKo,
MOXHO ONMCAaTh BCE LEHTpaJbHHE y.n.o. QyHKyuM Ha ,,, . llycte &=
By )y B=(Proos)y dyT gy B2 Po7-70, (‘* itp) €1 | UsBectHo,

uTo xamaﬁ se(lg_aanomuuaa ueH-rpaanaa n.o. (I)yﬂmma UMeeT BUJ
'I:
Q. }(5) vm, , TIe S,ﬁZJ» +H) Z}p U 4y (0)- umMcno uMkIOB

IJUHH N, B MNMOJCTaHOBKe 6 . [I5] . adop unces {"LMG’)} ABJIA-
eTCA eJMHCTBEHHHM MHBADUAHTOM KJacca COMPSKEHHHX DJEMEHTOB B Jg.
OTMeTHM, UTO BCe MHBOJOUMK 6 -(q) JexaT B ONHOM KJIacce CONpSXeH-
HHX OJEMEHTOB M MOPORNAOT rpymnmy S0 - PaccMoTpMM MHOKECTBO

‘llpe CL(S@) : (P(ifsj)"‘"] Jlerko BMZeTh, uTO MHOXeCTBO ( fB-
JNfeTCA OCHOBBHUEM B KOHycCe CLC(S )BCEX UEHTPaJbHHX y.Nm.0. gyH-
Kuuit Ha S . AHajor JjemMH 3 B 39TOM clyuae oueBu,ueH B kauecrse
dyHKIIMK 40 MOXHO B3ATb, Hanpumep, QyHKIU0 {(6’) n, , eciu 6 €

w\du-{ Tax Kak B 9TOM ciyuae momcTaHOBKYy 6 MOXHO Da3JIOXUTD
B Npou3BefieHUe MeHee N TpaHcnosuuuit. [Jas KoHyca CLC(S,)oc'ram—
CA BepHHMM Bce peayibTaThH § 2. B uacTHocTHM, Jerko noxasaTb, uTO
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~s
KOHYC CLO(S,) uMeeT efMHCTBEeHHH!, HeTPUBMAaNbHH 9KCTPEMaJbHH Jyd,
nopomneHHH QyHxume#t ¢, (6 ):-L;‘t,,(b')n - UKUCJO TNOJBUXHHX 3JIeMEH-
roB. Jopmyina-JleBu-XnHUMHA B OTOM Clyuae UMeeT BHJ L|)(6')=
=“0v§‘0n(5)'"'+ S(m,ﬂ)mr\dﬂdm , rie Y KoHeunas
Mepa, COCPelOTOYEHHaf Ha {itoxecTse HaGopos (4 p) Ges maccH B
rouke 4,=(1,0y..:), Pog(o,..‘,o,...).

§ 5. HouMkin co 3HAUEHMAMM B YHMTADHHX NpENCTABIEHUAX
¥_YCJOBHO MOJIOXMTEJLHO onpefesieHHHe V.

[lycts i - yHUTapHOe NpeiCTABJNEHWE IPYTIH G s PUIBGEPTOBOM
NpoCcTpaHCTBE H. OroGpaxenne p: T~ HaswBaeTcA | -KouuK-
nom, ecmn  P(G;9,)=pLG)+T(q)) p(4y) nna Bcex q‘,gzeﬁ . Kouuxims
BUIA ﬁ(g)xﬁ(g)h-h(he Ha3HBARTCA TpUBHabHEMM. (0603HauuM uepes
Z‘(G, ®) - rpynny { - xoumxnos Ha (G co 3HaueHusmm B T ,

a uepes B (Gr,®) - noarpynny TpMBMAILHHX KOLMKNOB. dakTOrpynna

H‘(G,ﬁ)=Z‘(G, R/ Bl(G,ﬁ) Ha3HBAETCA I'pYNnoft NepBHX KOI'OMO-
Joruil Ha co 3HaueHuamu B JU . Houuwn B: G »H Hasusaetcs To-
TaJIbHHM, €CJM MHOXeCTBO { }(Q), QGG} roramHo B H . IBa xouu-
wa By 1G—~H; (i=1,8) nasusanrca oxeupaienTHuMM, ecin cyme-
CTBYeT YHWUTapHHI onepaTop Ae H(ymG(H 1 H,) Takolt, uTo Ap1= B
lyers P G-H {- KOIMEN CO 3HAUEHUAMH B 9 . Jlerxo npoBepuTh,
urto QyHkuMa ( }(g)=-“£(3l ann%:rcn HODMMpOBaHHO% y.n.o. QyHkuweit,
a dyHKuus S_B(g,h)z 'Jm(P(g),P(h BIAETCA SPMUTOBHM 2-KOLMKJIOM Ha
G co sHaueHMsMM B eIMHKUHOM npejcTaBleHHU! B . llpegnoxo-
XV¥M, UTO R-KOUMKI S,P TpuBManeH (xoumKn ﬁ B 39TOM CJiyuae Ha3H-
BAETCHA NPABMJILHEM), T.€. CymecTByeT (QyHKUMA (G- TaKaf, uTO
s}(g,h):i(gh)-i(g)-kh). Torpa QyHxiMA qp“{’}”{} ABNAETCA Y.I.
0. QyHxumed. fnpo KOrpaHWUHOrO OTOGpaXeHMA J: {-» 54(Q,h)= ¥(gh)~
-{(l])- (k) COCTOMT M3 aNIMTUBHHX XapPAKTEepOB I'DYINH . Cyme-
CTByeT 3aMeuaTelibHOE COOTBETCTBUE MeXLy I-KOUMKIaMA Ha G co
3HQUEHUAMM B YHWTADHHX NMPEACTABJEHHAAX U Y.N.0. QYHKUIMAMM. .
TEOPEMA 6. CoorBercrcTBue R-> %Vbz} ABJIAETCA B3AMMHO Ofl-
HO3HAUHHM MEXLY KJacCeMU IKBUBAJIEHTHHX TOTAJBHHX IPaBMIbHHX I-
KOLMKJIOB ¥ HOPMMDOBAHHHMM y.N.O0. (YHKUMAMHM, onpefelieHHHMH C TOU-
HOCTBD IO aINUTHBHOIO XapakTepa. [[pM 2TOM TPUBHANBLHEM KOLMKJIAM
B HENpPUBOJMUMHX MpefCTaBAEHUAX - UMCTHE Y..0. GyHKIMK.
JokasaTenbcTBO MCMOJb3yeT o6ofmeHue KOHCTpYykumM ['enbdaHma-—
Hatfimaprxa-Curana. PaccMOTpUM BeKTOpHOE npdchanc'rBo JUCKPETHHX
Mep Ha G HyJNEeBO# MaccCH Ho= {jbt‘/at‘ﬁciﬁgi,qbeﬁ, °Lec,‘§0a‘q} o
CO CKaJfpHHM [POU3BefieHUeM, 3anaBaeMuM Gopmynon £ o j‘7y=z°5r°j ‘!’(ﬂjﬂi)
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(}L =2 Ci,sc“ , y«"‘ 2 GL'S 0 }L,}L'e Ho) . He#tcreue rpyn-
m G Ha H, mmeer sup 9y (%)8 =53‘}"4t , a QyHrumMa pw(%)=8'%—8'e
sBasercAd I-roumkaoM Ha G co sHaueHwsmu B Jy ¥ OTBeuaeT y.nm.o.
Gynrmu W (em. [3-5] ).

SAMEYAHME. HamGoXee npocTO BTO COOTBETCTBME BHIJIANUT IJS
BEMECTBEHHHX ]-XOLUMKJIOB, T.e. AJA KOTODHX SPEO . Bo mHormx Bo-
npocax TeOpPHM KOT'OMOJOruit NOCTATOUHO PaCCMATPHMBATH JIMMb BemecT-
BeHHwe xouuwm (em. (5] ).

Crenymmue yTBEDKIEHHA, MCNOJNb3YA COOTBETCTBHE, 3afaBaEMOe
Teopemoit 6, MPAMO CRELYDT M3 YKe NOKASAHHHX yTBEpAIeHMA § 1-3.
U3 npensoxenus I BHTekaeT XOpOmO M3BECTHHIl KPUTEpHH TPUBHAJIBHOC-
TH I-KOUMKJA CO 3HAUEHWAMM B YHWTapHOM mpexcrasneHmd [3] , [I6] ,

[11] .

MMPEJJIOKEHVE 1. Koumexa P:(}—»}{B YHUTAPHOM TpefCTaBieHuH Ir

TPHBHAJEH TOr'Ja M TOJbKO TOrZa, KOTAa OH Or'paHMueH, T.e.

SUP Ip(gl<oe .

3 Crepyomas BaxHAas B TEOPHM KOI'OMOJOTMI Teopema NpAMO clemyeT
¥3 Teopemu 2, BepHOR HJA BemMeCTBEHHHX Y.Nn.0. QyHKUMK Ha npous-
BOJBHON KOMNAKTHO nopoxueHHo# rpymne [5] .

TEOPEMA 6. ( [5] ) Mycrs P:G—’H- HEeTPUBMAJbHHA I-KOLMKI
Ha KOMNaKTHO nopoxpeHHo# rpynne (f co 3HAUEHWAMM B YHWUTADHOM
HenpuBonumoM npejcrasnexuu I . Torpa cymecrsyeT nociefoBaTesb-
HOCTb - TPMBMEJBHEX ~KOLMUKIOB f’n CO 3HAUEHHAMH B HENPUBOLHUMHX
npencrasieHusx J, , AeficTynmux B mpocrpaHcTBax Hy , Takas, uTo

Ipi=dim I (hw-hnl= dim Lpn(l ChueHa)
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A .M .BoGeHxo

YPABHEHUE JAHIAY-JIUGUMUA. TMPOLELYPA “OINEBAHMA".
SJIEMEHTAPHHE BO3BYRIEHHSA .

1. Ypamnenue Jlanpay-Judmuna
St‘[gxgxm] *[g" JS], si+55+ S5=1,

3=dw%(31,32,35), Ji<ly< 36

ONKCHBAET HEAMHEHHYD AMHAMMKY SHW3OTPONHOro (eppoMarHeTMxa B 0OT-
CyTCTPHE BHEMHEro MOJAf.

E.K.Cramumn [I] u A.E.Boposux [2] , Hesasmcumo mpyr or apy-
ra, ycraHoBmEs, uTo ypasHenue (I) mBAmETCA YCAOBMEM COBMECTHOC-
TH CHCTEMH NMHEMHEX ypaBHeHuMA:

2
“‘»a—t“"" U=-1 25 9w (W0,

(1)

’dac

V= 2iwi(W)Wa (W) Wa(W) Z 5.,L6.L (u) - ZWJ.(u)ﬁ' [5" 5&]

() w@h) (), e

(u,k) (w,k)
wi(u) = gsn(u g We(W=3 s?m(uu 5 Wa) =8 Sy

2~ {
ke 55, 9= 0T, wi-wh = - (3 T).

E.K.CxamiuH Taxxe noxasan, uro ypasHeHue (I) onucusaeTr mmox-
He MHTEerpMpyeMyD IaMUIbTOHOBY CHCTENY, ¥ BHUKCIMA GECKOHEUHYD
CepHUD KOMMYTHDYDEMX MHTErpanoB gpuwxeHus. OfHaxo, 10 nocAefHEro
BPEMEHM TOUHHE pemeHuA ypaBHeHus Jlannay-Judmwua ynasanoch mouy-
yaTh JMGO NPAMEMM METOLAMH, COBCEM HE MCNONb3YDHHMA QJrOpHTMA
MeToma ofparTHoR samauu [3, 4] » JTU60 METORAMH, HCIIOJb3YDUAMK
3TOT AATOPHTM JMNb YAaCTHUHO. UTO KacaeTcs MOCASHHEro, TO MH MME-
eM BBMLy paborty [5] , Te CTPOATCA MHOPOCOJMTOHHHE DemeHHUA ypas-
HeHun (1) no merony Xwporu M paGory [6] , TAe Te Xe pemeHH} Ha-
XOONATCA TPH NOMOMM TeopuM cBOGOAHHX PepMUOHHHX mnojelt.

TpynHocT# B nmpuMMeHeHMH MeToga oGpaTHo#f 3amaum K ypaBHEHHD
(I) OHNM CcBA3AHH C OTCYTCTBHEM TOUHOW NOCTAHOBKM TON MATpHUHOR
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sanaun PumaHa, xoTopas noaxHa Ouia OGH OTBEUaTh SANMNTHUCCKOMY
nyuky (2). TpeGyemas $opMyampopxa 3anaud Pumana Ouxa HalzeHa co-
pceM HepnaBHO A.B.Muxaftnomsu u uccaemomsaHa umm, a Taxxe D.A.Pogu-
uuM, B paborax [7] , [8] . B wactHocT, A.B.Muxaftnosum Gux mpen-
JIOXEH aATOPHTM MOJYUYEHMA CONMTOHHHX pemeHHR ypasHeHus JlaHnay-lud-
mHua.

B Hacrosme## paoTe MH, OTTaxKmBasch OT cdopmyamposaHHo# A.B.
MuxaftnoBuM 3agauu PuMaHa, pa3sBHB&EM AJNbTEPHATHBHYD, K NMPEAAOXEH-
Hokt B [7] , mponesypy "onesanma”. [lpeniaraeMuit Hamm MeTox, mpen-
craBaseT coGoft mepeHOC Ha cayvajt TOpa METONMKM, NEepPOHAYAXBHO
PaspaGoTaHHOR ANA DAUMOHAXBHMX myuxo B crarbsx (9] , [10] u or-
auuanmeitics, H& Ham B3ramn, Goapmo#t mpocToTOoR M HarasgHocTeD. OT-
METHM eme, UTO HAm NOAXOA NMO3BOAAET JEIKO BHIGAMTh M NPORAACCH-
duuMpoBaTh BCEe SJEMEHTADHHE BO3CYXNEHHA, OTBEUANMME NONHOCTLD
aHusoTponHoRk Momexm PeppomarHeruxa (I).

Kax u B pauMoHaXbHOM CIydae, NMPOLELYPA ONEBAHMA IXA DACCMAT-
pMBAeMORt HamM 3amauX PuMaHa TeCHO CBA3aH& C NPeo6pA30OBAHMAMK
Jep6y nas ypasHenus lanpay-ludmuna. OCmeit Teopum oTHX nmpeo6paso-
BaHMIl A SANMOTHUECKMX NYUKOB NOCBAMEHA HenaBHAA paGora H.B.Ye-
penuuxa [I1I] . Cymecrenoe oramume meromos paSors [II]or mpea-~
NATAEMOr0 HAMM SIEMEHTADHOr'O MOJXO4A COCTOMT B HETPMBHANLHOM ME-
NOXb3OBAHMK Miell axreGpawmueckoit reomerpur. [locaearee o6crosrean—
CTBO, ABAAACH GE3YCHOBHO BHMI'DMEHHM C OOmMETeOpeTHUEeCKO! TOURM
3peHHfl, CHABHO YCHOXHMET KOHKDETHHE BHUMCIECHNA DemeHMHt ypaBHEHMR
(I) no merony U.B.UepenHuxa.

2. Mu Hauvem ¢ dopMysmpoBxu peryaspHoft sanaum Pumana pas
ypasuenna (I).

TEOPEMA MMXAMIOBA. Hycrs Y (W) - neoaxonepwomuueckan ( 4K,

LiK'- nepuoms samunruueckux gynmumit fxoOm momyzs K ), romo-
smopdHaa BHe TOUEK {0} ({u} -{u,u+2|(,u,+ ai,K',u, +2K +2LK'})
ofparuMas MaTpuuHas QyHKUHA, ofiajapmas CIeAYDEMMM CBORCTBAMM:

Y(u) = (P+@ k™, )eap(-ikxby+2ik?t6,)  (3)

aCHMIITOTHUECKOE pasnoxeHWe mpu W~ 0 / k™! - noxaxpumit napaMeTp.
G W (u+2K)6,=W (W) (4)
6, W (U +20K)6 =W (u) (5)
det W (u) we sammcur or x u L. (6)

(OrMeTuM, uro M3 pepyxuuit (4-5) caepyer, uro fynEnus LV(u,) uMe-
eT cymecTBEHHME OCOGEHHOCTH BO BCEeX TOUKAX {0} ).
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Ha Tope 3anaHa cucTeMa KOHTYpoB | | ua'rbmm conpsmenna Gy (W),
Y (u)=Y, (u)GL(u)‘uel'-- sanava conpsmenmus Ha [, (7)
L

Konrypa [y » watpmuu G{(W) mommii OuTs nonoGpaHH Tax, uTOOH
yexosue (7) He nporuBopeunao peayxuusu (4-5).

__Torpa yexosuma (3-7) gyHxums Y onpeneaseTca omHo3HAUHO,
a S -(51, ©,,53) Traxoft, uro

Z 5.L6'4.=cp63q)—1: ®
ry

ABNAETCA pemeHWeM ypapBHenus Jlanpay-lufmuna (I). B rom cxyuae,
€CAM BHIOIHAGTCA eme M PefYKUMA

6, ¥ (1) 6,= W (W) (9)

BEKTOp ?5 HMeeT BEmeCTBEHHHE KOODIMHATH.

CopMyaupyem renepb NOCTAHOBKY 3anaud PuMaHa ¢ HyXaMmu *),. B
9TOM CAyuae JONyCKanTCs HYRH det IF(u) B $urcuposaHHHX (He 3aBM-
camux or X ¥ t ) Toukax Uq,..., UWgy » TpuueM PyHxuua qj(u) B
OKpPECTHOCTM |l HLOXEHA MMETb BMA:

W(u) ;wﬁi(u‘) <u'(’)'ui fi> Ci, (10)

A
roe Cj- o6parvmes warpuna, e sasucamaes or X, 1, U,Y(uU) romo-
mopdHa u oOpaTMa B OKpecTHOCTH Wi . Ycxosue (3) Temepp 3ameHs-
ercAa Ha TpeGoBanue

W(w) = (P+@ k™. Yexp(-ikxbyr2itk’sy)k", (11)

rapaHTHpynOmee paBEeHCTBO UMCla HyJefl ¥ MoJNCoB det yo..

3. Onumem meTon "opmesaHua". [lycTs y Hac cymecTByeT QyHEUMA
Y, (W), ymoszersopsmomas cmoficTeam (3-9) mmm (4-1I) (B pansHefmen
aro OypeT QyHKUMA ,

W, (W) - exp (- 1 Bpwa(iL) + 2L EWi()Wa(11)6 ),

oTBevuanmad 75 =(O, 0, 1) » XOTH NpejJaraeMuM MeTOROM MOXHO “ome-
BaTh" 1NGoe 3aTpaBouHoe pemeHue). Hosoe pemenue sgmaun (4-1I) Gy-
AeM HCKATb B BUIE \l! =¥(u,x,t)1llo s The ',t - MATPUYHO3HAYHAA
¢yHKUMA, YLOBJSTBOPALMAN NBYM YCIOBHUAM:

*) Haumnas c aroro mecra, MH nepecraeM ciemosaTh A.B.Muxait-
I0BYy M ofpamaeMcf K TpaKTOBKe Hyxel et Y xax "peryJispHHX 0COOeH~
nocrett W - dymiamm™ B nyxe padors [I0] .
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a) oHa ynomzersopseT penyxuusm (4-5, 9),

6) ee MATpWUHNE 3JEMEHTH HMEDT MOJDCA TOALKO B TOUKAX Cyme-
cTBeHHuX ocolenHocreft fymmmmu Y, , npuuem nomoca M -ro mopsas-
Ka.

OTH ycROBHA 3a1anT crenyomuit BUE GyHKUIUM f / M=1 / :
§ = (Lawy(w)6; +1Bw,(u)6, +Lewa(u)B,+d), (12)

rae 0,,3, ¢c u d - BEMECTBEHHO3HAuHHe QyHKuwM X M 1 , KO-
TOpHEe MH HalfleM M3 YCNOBMA BHNOXHeHMs cooTHomeHu#t (I0).
Ycnosue (I0) momHo mepemucars (cM. [IO-_‘ ) B Gonee ynoGHOM

o q’@ﬁ(;_) =0, (13)

rge Ci He 3aBucur oT X, t,u . Tenepb mocMOTpMM B KQKMX TOU-
KaX pacloJOXeHH HYau detW = det ¥ . [ycrs detql(uo)so s TOrZa

us pepykumit (4-5) caepyer, uTo {uo} - HYAH det Y Kpome roro,
npaMo u3 Buna (I2) caepyer, uTo et{ - yeTHas QyHxuMa nmo U
NOSTOMY {—uo - TaKEe Hyau et W . Taxme ofpa3oM, MH 3HaeM BCe
8 nyxeit gynrumn det W . Ins cnpasepameocTn pasmomennit (I0) B
TOUKAX {u,} ’ {_—uo} Heo6XonuMo NoTpe6oBaTh, UTOCH

Ll"('/‘«»)(‘L>=O, W(—uo)CB)-o. (14)

Cucrema (I4) npepcraBaseT coGoit AMHERHYD ONHOPOZHYD CHCTEMY
M3 UeTHpeX YpaBHEeHM# OTHOCMTENbHO UETHPEX HeM3BECTHHX - (L, 0,
c, . Panr aroit cucress, B cuay uetHocrn det ¥ paseH 3.
Tem camuM, cucrema (I4) moaHocTbD onpefenseT MHTEpECyDmUe HAC
rpu semmumn o/, §/d, ¢/d . Kouxpersue suuucaenns, ces-
saHHHe ¢ cHcTeMmoRt (I4), HRKaxoft mpoGiemu, pasymeercs, He mpef-
CTaBJIADT .

Y3 pasencTs (8) u (I2) cnenynT BHpameHHf OAA KOOPHMHAT BEKTO-
pa O :

g ._2¢a ¢ 28 . _c-at-B
TR SRR P N TR A I B (15)

OTMEeTHM, UTO Temepb HaM LAA MOXYYEHHA BHDaXEHud nis §(m,t)
He TpeSyeTca 3a6OTHTHCA O BMNOXHeHun yciosus (6), T.K. ero Bcer-
& MOXHO BHITOAHHTD npoc'ro_ﬁ._ nepeHopMHpPOBKO# Yoo fyHruMM, OTHO-
CHTeNbHO KOTOpOfl BeXTOp S WHBapHaHTeH.

Axa rToro, uroOH BnoaHanach penyruua (9), rapasrupyomas Be-
MeCTBEHHOCTh O , HEOGXOLMMO MOTPeGOBATH , UTOOH MHOKECTBO Hy-
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aep detly- (9)75,(¢] HMHBaApHaHTHO OTHOCHTEJNbHO KOMIUIEKCHOI'O0 COomnpsAxe-
HKA. JTO yciaoBHe NO3BOJAAET HaiTM BCe BO3MOXHHE [MOJOXEHHUA Hyneﬁ
(oTMeTHM cpasy, uTO B cayuae Jm Wo=0 Helb3s MOAYyuUTb BEmeCTBEH-
HHX @ ,6 c, d ).

Cayuait I.Imuy=K! K Wi(Uo)ER, Rew,(Uo) = ReWs (ko) =0.
1) Noxoxnu B=0,A=%ie®, geR . Hs pasencrs (I4, I5) no-

JydaeM xopomo M3BecTHwe (cM. [I] ) BHpameHus ANA CONMTOHR ¥ aH-
THCONMTOHA

aLWa(u-o) 52= ; ?-W1(u'0)

S5=% 373, ch(Bx-Tt-A)’ 13,73, ch(Bx-Tt-0)" (16)

Sy =th(Bx-Tt-1A), & = 2iwy(Us), T = Liwi(Uo)Wo(Uho).

2) A=iAg,B=1Bo; Ay,BoeR, AgBo<0.
B aTom clyuae rnojyuaem pemeHHe C HyJNIEeBHM MMIyJAbCOM, OMHCHBanmee
npouecc CTOJKHOBEHMS IBYX COJWTOHOB

S, -t 2D shT(t-t,)shE(x-xo)
T ShTE (- mo) +EF SshP (t-to)

_ 5 REchT(-t)sh B(x-x)
27 sh*B(x-mo) +E5+F 2 shir (t-1o) (17)

_ sh*B(@-xo) -E*-F2sh’c(t-10)
> sh’B(x-xo)rE+F P sk (t-1,)

rae Es-\\%//i(uo),ﬁb-l'ws( o), F = 2 Jo- 211 (uo)
3) A=1Ao,B=iBo; Agi Bo€R,AB >0
9TO CTOJNKHOBEHME COJMTOHA C aHTHCOJHTOHOl

o, =+ 2DchT(t-t)chE(x-zo)

FT T ch B (x-xo) + 2P+ FEsh i (t-1,)

S, -z 2EShT(h-to) chB(x-x,)
27T B (- ko) + D%+ F sk (t -to) (18)

. - Ch*B(e-xo)-D*F* sh’T (-1,
> ch®E(x-2o) + DM F T shiT (L-to)
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Pemennsa, oTBevammue OBYM ODYT'MM BO3MOXHHM NOXOXEHMAM Hyaei
Y - pynrumm, Gynyr Gpmaepamu. [IpuBeneM ANf HUX OKOHUATENbHHE

BHDAXEHHUA.
Cayuatt 1. Re Uy= K- K; Wi(Uo),Wa(Uo) € R, ReWs(Us) =0, AB={.

2H sinw (t-to)ch B (x-x0)

O IR (- H K (L)
. . 2Gwow(t-to)chB(x-t,)
& ck?‘§(x—x°)+H2+KZCO52Q(t-1_°)’ (19)

oo dBE-2)-H-K wstw(i-to)
> hTE (x-x0) HA K s’ (b -to)

rae Hva\f/‘:’(uo),G=;l’—\-lvv¥:(U_o),K 3, U' -"—V—vl(uo)

B =2iW53( W), W=4W,Wa(Uo).
Cayuait Il Re uo=0,2K;Rew;(Uo)=Rew,(U,)=
=Rew,(U,)=0, AB=-1.

2Lcosw) (t-to) sh B (@ -xo)
sh*E (x-xo) L2+ N* sin®w(t-to)’

84-’-"

_ 2Msinod(t-to) sh B (x-xo) (20)
2" eh¥E(x-xo)+ LA+ N sin®d(t -tg)

sh®B(x-20)- L2 -N® st (L -t o)
sh® ¥ (x-xo) +L2+N2sin’w0 (t-t,)

S, =

i - W,
rae L= (), M- 32 (u0), N - 13d, e (o),

B =20W,(Uo), W = LWy Wa( W)

4. Jlo cux nop Mu pacCMaTpPMBAJM OneBaHHWe, CBA3aHHOE C Ho6aB-
JNeHueM 8 Hyneit sanaunm PumaHa. QueBMEHO, €CAM MH XOTHM LOGaBUTH
8n Hyne#t, TO creayeT NPUMEHHUTb BHEEOMMCAHHYD NMPOUEAYPY (I pas3
¢ pasmussn Aq,..., Ay, By,..., By . Taxum o6paso, Mu cMomeM moay-
uMrh N - coauronHoe pemenue (ReA =By=0 k={,.,n ), a rax-
Xe pemeHHsi, ONMUCHBADMUE B3aUMOLENCTBHE DA3JAUUHHX IJNEMEHTAPHHIX
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BO36YyXfeHHt, PacCCMOTPEHHHX B m.3. OTMETHUM, UTO HYIH COOTBETCTBY-
omeit 3anaun PumaHa Helb3A BHOMpaTh NMPOU3BOJBHO, & BCE OHK JOMKHH
JexaTh Ha OMHMCAHHOM HaGope MpAMHX.

[locTpoeHne MHOXeCTBa Hyle#t, He pasOHMBammerocf Ha PaCCMOTPEH-
HHe B 1.3 NMOIMHOXECTBa BO3MOXHO NPH "IBYXCONUTOHHOM OfEBaHMH"
(cayuaft nomca 4? B {O} nopanka M =2 ). OcraHoBuMca Ha sTOM
appexTe nogpobHee. 3pech

Du,,b) =18, (aw, () + Bw, () wa(U)) + 16,cwy(u) +
dw,(u)w3(u))+ 183(eWa(U)+ fwy (W) Wo (W) + (% + hw§ ),

TpeGoBaHUe BEMECTBEHHOCTH Bcex (yHKuuit coxpaHsercs. CoxpaHseTcs
¥ YCIOBHE UETHOCTH det:f no U , M3 KOTOPOro CIEeAyeT, uTO

ab+cd+el-0. (22)

Torpa, ecau Wy, ¥ W, - OBa HyJIs 3anauM PuMana, To{u.} ,{ua},{-w},
{— U.a} Taxkxe Hyau - Bcero 16 Hyzne#t. Ycaosus

W(uy) ( ;\1);0, \P(u,)< ;a>=0, ‘{f(—u.')< 1B{>=0,W(-Mz)(;)'0(23)

rapasTupyor Ham Bun (I0) pas fynmumn W(U) B Hyxsx det W(u). Pe-
mag ypaBHeHMs (22-23) MH M MOJyuMM BHpaxeHus 1A QyHEuui 5, ,
{ , kb, u, rax caemcrewe, pasm

o(dnsbD) o 2@h-dl) o _ dtdLE
51"}‘1?5?{_:{1%2 ) 52 ka+¥a+dz+gz ,53 hz+£z+dz+8a (24)

Jns BHnozHeHus pepykuud (9) Heo6xonuMo, UTOGH MHOXECTBO HyJef
{u,},{ua},{—u.},{—ua} GHJIO MHBADHAHTHO OTHOCUTENLHO KOMIJIeK-
CHOTO CONMpSAEEHMA. STO NMPHBONMT JMGO K YCHOBMAM Ha Uy ¥ W, , KO-
TopHe Owny onuceHH B [1.3, auGo K paBeHCTBY

{ u.q}U{" u(} ={ua}u {" u.z} .

Jlerxo MOAYUMTh B MOCHAENHEM CJIyYae U OTPaHHUEHUA Ha Aq,Ae_, B“ Bz,
Hanpumep, ecau W,=U, , T A(A,=-1, B B=-1 . Takuu oG-
pasoM, noayuaemoe pemeHHe GyneT XapaKTepPH30BATHCA TPEMA NPOM3-—
BONbHHMM KOMILICKCHHMM napamerpaMu W, A{, By . Oueemgro, uro
BBHYy NPOM3BOXBHOCTH W4 , €r0 HeJNb3A NOJYUHTh RBYKPATHHM MpHMe-
HeHUeM "ogmeBanua®, onucanHoro B I1.3.

lloxaxeM Tenepb, Kak NOJYUUThL pemeHHe, OMMCHBammee OGpu3ep C
HeHyNeBHM MMIYJNbCOM. [IIA 2TOro ClefyeT NOJOXHTH, HAlpHMEp,

(21)
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u|=uo,uz=ao*2LK’, BQ_-‘-‘-B{“O, Aa="-ﬂ1.
Torga cucreMa ypapHeHuft (22-23) nacT creaymmue BHPAXEHUA OAA KO-
adduuenToB &,d,{ mh:

b=-wy(uneu-Wi(Uney,
d =1 (Wa(Wo) Bu—W,o (o) €),
{”eu_e-u(wb(uo)* WS(M‘O))) (25)

h= CWi(Uo) Wa (Uo) + Wi Ua) Wa (Wo) - e,u.-e—u.(wi(ut))wz(uo) t

+ Wg(uo)Wz(u-o)))(WB(uo) - Wa(uO) )-{7

roe eu= emP{' i/xW3(u.o)+ aLtW((u.o)Wa(u.o)-g —L‘P} .
Nopcraaas (25) B (24) MH ¥ MOXYUMM BHpaxeHHe NAA OGpU36pa C HEHY-
NEBHM MMIYJbCOM.

O6muit cxyuait B,+#0, B,#0 orTBeuser pemenun, onmcHBanmEMY
B3auMofieficTBMe gBYX GpU3EpOB.

5. Takxum o0pa3oM, MH PacCMOTpeNM BCe 3JEeMEHTapHHe BO3GYRNEHHMS,
¥ y HaC BOSHHMKAA HeKas MX xiaccuPurauus. CpaBHUM ee € NpefOmeH-
Hoft B paoTe I mxaccHfMranuelt no HyasM aHamMTHUECKOR GyHEIMM

a(uw) (ewm. [I]), pacnozomeHHnM B mpaMOyTOMbHUKE l—l={u,:0<
<Umu.<2K: O<Reu<2l<} . ConuToHy oTBeuaeT Homp U, QyHEuMH
a(u), xemamuht na mpauoft Jm Wo=K', a Gpusep xapaxrepusyercs na-
por Hyae#t ’

Wy o= ug.ti,9+LK', O<6<K', O<sug <2k,

!
DACMIONOXEHHHX CHMMETDMUHO OTHOCHTEXbHO mpsmoft Jm U =K.

Mu BO BCeX CAyUASX MOXYUMIK M SBHHe BHpaxeHna fas W - gyH-
KIMH, NODTOMY, ©CTECTBEHHO, HE COCTABIAET HMEAKOrO TPyAa BHUMCIE-

Hue xosdpummenra aL(W). [las ogHocoammronHoro pemenus (16) noxyuaem
clefynmee BHpaxeHue:

a(w) S_J (W (U)W ) (WD WACULs) WD Walke))
(W3 (L) + W3 (UaD)(Wa(Ul) Wy (o )+ Wr( U)Wy (Us))

Y sroit gynmmmu emuHCTBeHHuE mpocTo#t Hoas B Touke U €[l . Pemenm-
e (I7-20) orpeuawr npa Hyas: W=U,E[] g uze{-ua}n M, sHo B
cayuse IBYXCONMTOHHHX pemenuft (I7, I8) oHM pacnozoxeHH Ha mpsaMo#
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Imu=K' , & Aas G6pusepoB (I9, 20) OHM CMMMETDMUHH OTHOCHTENDb-
HO 9TO} mpamoit. Pemenue, omMcuBaemoe Gopmynamu (24, 25) sBasercs
GpU3EpOM C HEHYJEBHM WMIyAbcoM no kiaccufuxauun E.K.Crasmuxa, T.
K. coorBeTcTBynmuit koadduumeHT A (W) uUMeeT Hyam B TOuKax u@,II°+
+21K'eTl.

OTMeTHM, HaKOHel|, UTO 3Haf Hyau KoadpuLHeHTa a(tL), oTBEYaR-
mero pemeHuaM (I7-20, 24, 25), MH NEerko MOXEM BHUMCIMTH MMIYJIbC
u[aﬁeprnn 3THX pemeHu#t no opMynaM, KOTOpHE cComepxaTcs B paGoTe

I].

ABrop OnaromapeH A.P.Mrcy 3a nmocTaHOBKY 3anau¥ M PYKOBOLCTBO
paSoroit ¥ A.B.Muxaltnosy sa coofmeHue MOJYUEHHHX MM Pe3yAbTaTOB
0O UX nyGauKaiuu.
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n.0.Kymmm, A.T.PeitMan
PAMMILTOHOBA CTPYKTYPA TIOJVHOMMAJIEHHX IIYYKOB

NlosmHOMPMANBEHHM ITYYKOM MH HasHBaem JmHelHH# omepaTop
£ = a/aoc - W(ac, A , B KOTOPOM MATPMYHHA IOTEHIHAN

Wi :r,,/\) - NOJMHOM MO ) C Ko3JdummenTaMu, 3aBUCANMME OT X

Wix,hy = {;‘ WK(W)AK . C omepatopoM o CBA3aHa Cepna 5BO—
JIOIAOHHHX YpaBHEHRmit, HaXOmAIMXCA B MHBOJOOUM IPYT C IPYr'oM. OTH
YDPaBHEHNA 3aNUCHBaRTCH KaK YCJOBHE KOMMYTATUBHOCTE (YyCJOBME HyJe—
BO}t KDHBWBHH) [,I,,.M]=0 , tne M =4/0F — Vix, )y . Marpuunuin
noTeHnman | Takke NOJMHOMMAmeH No ) W BHpaxaerca uepes Y .

B pame HemaBHUX pPacdor [1—3,6] HUCCNenoBasacs IraMWIbTOHOBA
CTPYKTYpa TaKUX ypaBHeHmi. MH XOTMM NONYEPKHYTEH, YTO CBA3AHHHII C
HYMI TaMIIBTOHOB fopManmsM CONEDRNTCA B TEODETHKO-IDPYNIOBOH CXe-
ve, OpemnomeHHoR A.T.Peftmanom u M.A.CemeHoBuM-Tar-llanckum [4,7] .
B nmanmHOft 3amMerke MH, B peyAX MONyJaapu3anuy STofl CXeMH, M3Jjaraem
ee Ha IpUMepe NOJMHOMUAJIBHHX NIYYKOB, HE CTPEMACH K MoJHOX o6mHOC—
TR M IO BO3MORHOCTM M36eras amredpandeckux ToHKocTeii. Ilokasano,
YTO YNOMAHYTas TaMANBTOHOBA CTPYKTYpa 3alaeTcs CKoOkoft Kupmirosa
Ha opSmTax KONPHCOEMMHEHHOTo jeiicTeud noxxonsmel @yHKnmoHasbHOM
anredpd Jin. IIpernbapineH HaGop MHBApPMAHTOB, C NOMOUWEBD KOTOPHX BH-
YUCAARTCA BTV OPOMTH. B 3aKmwueHre IPMBORMTCA BHBON odueit dopmy-
JH 1A ,M - oneparopoB, nosaydeHHoft J.A.TaxTamkaHoM 1 JI.JI.Panmee—
BHM [8] .

Beomy B maseHeldimeM monm "op6uToi#f" mompasymeBaeTcs opduTa Ko-—
IpNCoenMHeHHOTo nejticTBuA. Ilpenmosaraerca, 4To YATATENE MMEET He-—
KOTOpoe IpencTaBjyeHre O TaMIIBTOHOBO# MeXaHWKe Ha oplmrax.

BHUYeT B TOUKE A = 0 odosuavaercs Be¢ . Bce nmoreHnuasH .nme-
PHOIMYHH IO X C IepnmomoM I; COOTBETCTBEHHO, BCE MHTETPAJH IIO

% Gepyrcs mo orpesky [0,I] .

I. JlocTpoeHne MHTErPUPYEMHX YDaBHeHu#

OCHOBHHE MOMEHTH TEeOpeTHKO~I'PYIIOBOH# MHTEpIperanny ypaBHe-
mmit 3axaposa-lladaTa, mpemmoxenHo# B [7]. , cocToaT B cremywmem.

I. YcaoBme HymeBo#f KpMBH3HH — IaMIIBTOHOBO ypaBHEHME IO CKOOG-
ke BepesmnHa-Kupnirona.

2. ®azoBO€ IPOCTPAHCTBO CHCTEMH—-OPOUTA.

3. TaMmipTOHMAHH — MHBAPMAHTH KoNprcoenuHeHHoro (T.e. Ka~
JMGPOBOHOTO) HeltcTBMA.

4, PemeHwe ypaBHeHm# CBOIWTCA K pemeHwmn 3amavm faxTopusammn
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(3amaum Pmmana).

HanmomenMm odmy®n cxeMmy, Ciaemys padoTre [4]

*

Nyers G - rpymna In, (g - ee amredpa n, { - mpocr-
PaHCTBO, CONPAXEHHOE K q s Ad* (ad;* — KOIPUCOEINHEeHHOe
mpencraBrenne rpynmH (G (axredpu ) B .

NpennosnoxnuM, 4TO axredpa Q}« KaK BEeKTOPHOE ‘IPOCTPAHCTBO (HO
He Kar aixredpa Jlu) sBxsercs npsmoﬁ cymoﬁ IBYX CBOHX no,na.nredp
G= 4.+ G- - Tornag— @1-9 03_ ,rne(h= q_'
TIycts G-,._ ~ CBA3HHe IONTPYINH, OTBedYamume momanrespam 9:

Ha @ nmeercs ecrecrmenHas croGka llyaccona - croGka Bepe—
3nHa-Kuprourosa. Beemem Ha * BTOPY® CKOGKY IlyaccoHa, IOJIOXUB
ee paBHO#l pasHOCTM CKOGOK bepesmHa-Kupmirosa mias * x ’_" .
OGosnawum 1(¢)  amrespy Ad* - mimapmamrmux gyswumt ma g .

TEOPEMA I. I) Oyurmmm z3 I(g) HaXOIATCSH B MEBOJONUA OTHO—
curensHo ofemx CKoGOK IlyaccoHa Ha

2) Iycrs Fel (q) . Tlomoxmm M(L)— vy, Mcb) =

*
=M+— M_, Mie%:, be(g . YpabHeHWA NBHEXEHNA, 3aJaBaeMHe TaMIIbTO-
AmaHoM [ oTHocmTesBHO BTOPO# CrOGKM IlyaccoHa Ha (4* , HMEnT
BUTL '

L—adM L=ad™_-L

3) IycTts WPtM(I.l)—%.‘t)g—(t) rme 91 (h) - rramzme
dyHEUEM CO 3HAYEHMAMA B NOAIPYNIAX G':t . PemeHne yra3aHHHX ypaB-
HeHuit IBUXEHVS WMeeT BUI

Lty = Ad¥g, - L= Ad/*g._(%-b .

Bropyw cro6ky IIyaccona B * voxmo CY3HTh Ha OpPOMTH, ABAAD~

mpecs IPAMHM ITpOM3BeNeHHeM OpCHUT Nomanredsp 91 B (h . OpSuTH
— WHBapHMaHTHHE MHOT0O6pasnsd TaMMIbTOHOBHX ypaBHEHHH.
TorkaxeM, KaK B paMKaX H3JOREHHO! CXeMH DeaymsyoTCs ypaBHe-
HWA C NOJMHOMHANBHHM IIy9KOM., He CTpeMACE K OGmMHOCTH, IOJIOXEM
=gf(#,C) . OGosHaumM anrecpy Jn ~3HAYHHX
Tnagrrx yHRUME Ha OKDYEHOCTH , llapameTpusoBaHHO# OTPE3KOM
[0,I] . myers ‘-,'j anxredpa Jin fopMasbHEX DANOB JIopaHa ¢ Koaddn-
meenramn w3 ¢° : e 'Y , ecm U= Y w@A® . Lma ro-

~so5KENW) )
T0, YTOOH OIEepaTop o,d, , 3ajaommift ypaBHeHWs IBHXEeHHd, COLEPXAX
mnddepeHRnupoBaHne N0 % , OPOM3BENEM HEHTPAJIBHOEe pacmEpeHme aj—
Tedpy Y . PurcupyeM mesoe YHCAO P 1 HONOEEM IA %, Ve'y

W V)P Res AP 1)"[‘» Uex, HVx,Ardoo - (1)
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lleHTpasmBHOE pacCmHpeHune '-9 3amaeTca HOBo#t ckodkoit Jm
_ d
[%,V]P = [WVI+ (4, V) C, (2)

rre (- reHeparop menrpa.
mep}gi mponasenerue (1) HO3BOJAET OTOXNECTBHTH ‘ﬂ*
cY ,a c'YeC . Npz sroM nDBORCTBEHHHME IpYT IPYTY

Sk ) A p-k
OKa3HBaprcA MOINIPOCTPaHCTBa AA u (g . KompucoenuneHn-
HOe meficTeme anredpH ‘ﬂ B ‘;‘j* ¥MeeT BHT

* d
wViheo) =co-V+ [V4], ceC, (3
TaMIIBTOHMAHH ~ MHBAPMAHTH 3TOT'O IeficTBNs ~ ABNANTCA MHBApUaHTa-
MZ MaTpEOH MOHOIPOMHE olepaTopa 3/ 320 -U.

Jlanee, ykaxeM pasdmenve aireSp Y Ha mee momasredpH. OHo
onpeneNAeTca CACIYLIMM Da3CmeHneM ayreSpy Y= Y, + G .

K
=1 K§Ouk)‘ by Y= K%%,AK} .
CranspHoe mpomssemenne (I) mO3BOAAET OTOXIECTBUTH ‘ﬂ: c

{ x WKAK} , e { 2 Wy AK} . BummmeM cro6xy IIyaccora
K<p k>p

ma YE . Im Ve o6oanaumm V, (x) muediryn dyrxomo ot
U, b = Veem () = T4 (Vi) .
Torna

{WW%W‘PFULW]M_P @) dlx-1y) + cT‘»MW)%,,‘(’ . @

B manpHefimeM Gyzem cUmTaTh, UTQ c=1 .

IleftcTere meHTpa axredpH Y 3‘9* TpuBRanNbHO. IloaTOMy 3ama-—
vy darropmsanmu (OyHET 3 TeopemH I) IOCTATOYHO pemaTs B Tpymne,
orpevdammedl aareépe Y , T.e. B rpymne G MaTprYHO3HAUHHX FyHK-
mit §(X,A) TramEuxX DO 9 7 AHAJMTRYECKUX O A mpu \=£ 0
C YCJOBHEM deb g(oc,A) =41 . Temeps MH MoxeM HepefOpMyMMPOBATH
TeopeMy I B IOpUMEHeHWH K IOJMHOMRAJBHOMY ITyUKY.

TEOPEMA T . Tiyers W semar 3 4% W=KE e A"
>

I) GyHxumoHamH, ompemeieHHHe KaK MHBApHAHTH MATDAOH MOHOIDPO—
MRE omepaTopa SC=3/ ox - W , HAXomATCA B MHBOJIOMME IIO CROCKEe
Tlyaccona (4).

2) Miycrs [ - raro#t dynrmmonax, M(#)=VF4),
Mw) = M.._— M_, Mt € "3._,: . YpaBHeHns IBHREHAS s Al
sazaBaeMie TAMANBTOHZAHOM F , MMenT BET
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T Y= M + [M«o-, u’]
3) Mycts e.'r,p,t M(u) ng’g. (13) - pemeHne samaum PumaHa B

rpynome TokoB & . Pemenme ypapHeHmi#t IBMEEHWS HoxydaeTcs "omeBa-
HneM" ¢ HOMOWBD gj__d;)

wh) = 3% 4. Mg, I+ g g, b

MATH

OcHOBOft BHUYMCJIEHMA OpPOCHUT CJYRAT Creayomas xemMa (5Ta jgemva
cymmupyer paccyxmerms m3 [9] ).

JEMMA I. OycTs A — KOMMyTaTMBHas anredpa C HeBHpoxmeHHoﬁ
PHBApUaHTHOR GwiuHefiHo#t GopMolt: (4H,c) — (a., %o) . OrommecT—
BUM C IOMOIBD 3TO# (OpMH IPOCTPAHCTBO (qu) C c} ® A . Torna,
ecim F- NHBADNAHTHH TOJMHOM Ha ff , F'A —~ IOJMHOM Ha

*® A , moryvabumiics m3 ' pacHMpeHMeM KOJXBLA CKAXAPOB 1O
A, ro Fy - mupapmanren,

Tlepefinem K oplmTam, OTBEYALMNM LO Honma.nmomy nyuKy. Kompm—
coemmHeHHoe neficTBme Nomairesp ‘ﬂi B J% . no:ryqaerca us (3)
IIpUMEHEHWeM ONepammu OpOeKTHpoBaEMa Py u3 %Y  ma ‘Ut

AiV-U= 2 (LY + [V-4]).
Honnpoc'rpaﬂc'rsa ‘HN {E uA uke(“ npu N’P "
{ Y %A e € (g} pn N>-4-p uHBapmanTsy u pacmamanT-

p<k=p+N
ca Ha opﬁﬁﬁf Mu paccmorpmm caydaft p=-1 , OH 3ameuaTeNeH TemM,
aro Py Yy =0 , 7 TO3TOMY

ad X Voth = Po([V, 4]) .

COOTBETCTBEHHO, B CROGKe (4) mCdYe3aeT BTOpOE CJaraeMoe.
3meck 4 BXOIUT Kak llapaMeTp, 7 3afada CBejachk K ONperesNeHVn
KOHS‘!HOMGpHHx OpOuT anreSp MaTPUYHHX nomomon%,—{zuk). Uy Q}} )

(}_ == { Z', “’x A Uy € 4 } B nonnpoc'rpanc-raax

qt { § <t %k)\" u,Keg}

TIpuMeHuM K aToff samade Jxe “1 Ins :a‘ror'oN 3ameTnM, uTo sdfiekTRE~
HO B Yy mefficrBymT (dakTOp-aiTeSpH 90 , Tme

A= cia/aerny, AN —)\“C[A"I/ e,

Tlprm 3TOM 0} (q@AN o m momafaeM B YCIOBWA JEMMH; OCTa-
JIOCE HOpEembABATH HEBHDORIEHHYD MHBAPHAHTHYO QopMy Ha At :
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(a,)ﬁ)t = Rea( A’r” ab) - . Temeps MH MoxeM mepedopMmympo—
BaTh JeMMy 1 TIPUMEHWTENBHO, K MATPUYHHM IIOJMHOMAM:

I 17, TIycTe f' - mommoMmamsuuf VHBAPHAHT MATDHIH.
pasmommt F(U\A*Y)  no crenmenan

Fcwechat™) —2‘. P amA®

Tornma IONMHOMH F‘ npn K<N - mmBapmanTH B a

F," mpz K> - N ~ JMHBApWAHTH B (}E

Kpome Toro, B (gv_" AHBADMAHTOM SBJAETCA Takke crapmmit Koad-
GunmerT Wy ,

3. IIpumepH
B :a'rom paanene 9_60(2,0) llycrs p=-1 , Torma
{ 2 ﬂk ﬁ Wi /\K m CKoOka (4), sammcaH-

Has B KoomeHa'rax{‘h ewf } u{_(?" 1? ) uMeeT BU

{ho, g pl= A 001,

{‘w (%), f}(y)}—-lfw § (%) d'(x—»y.),

{a @, fupl=Hh et () TCX-4).
OcranpHHe CKOGKH paBHH HYJm,

BummmeM ypaBHeHNsd, 3ajavmue OpouTH. KoJBmo MHBADHAHTOB ay—
TeGpH A IMOPOXIEHO IOJMHOMOM F<w)=—¢etw . Ecomm

uc/\)—(:&*”_;dx’) o- defucy=tch+ echscly - Torma 3

PA3JIOKEHAN — OJFMA)-'EF'(MAK mpr K<—N (k2 N) IIOJIMHO~
i F - mipapmanTu B ‘3" (s YN ).

Hampnvep, mpu ue'ﬂ_" ,wh=g A" 2u,KA" (Hamovsmm,

qTo 1& -y TOCTOAHEH Ha op6ute), W3 yCAOBMHE F'K(u)= OK_NgoarywnM
CUCTeMY DEeKYDPDEHTHHX ypaBHeHWi#

hn 1= 1, 2“N—z= Op-g >

o by

N-1-¢ On-i-t ( N-{-K N f+k-0  TN-4X u-m:-c):
KOTOpHE IO3BOJADT BHpaSElTB IMATOHANEHHE BIEMEHTH W(A) dUepes
BHENMATOHANBHHE W WMABAPUAHTH ODOMTH,

Crodkn IlyaccoHa @yﬂicmﬁ{hi’,%,f&} Ha opluTe Te Xe, UTO I
BO BCEM npoc'rpanc'rae Yy -

Opéura B ¥* , mpoxomsmas wepes touxy A\ + B , CO—

(5)
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cromt u3 Martpun UM=AA+B+% , rme W=[A,V] . Hono-
xns A=g; , B=0 , noxygactt $a30B0€ MPOCTPAHCTBO HENMHEHHOTO
ypapHenns llipemmurepa: u_( 7o ) ,{e(a‘,),f( W=dcx- 4) . Ha arom
UpyMepe BUAHO, 9TO MHBADHAHTH JEMMH I noc'ra'roqu I BHIENEHns
OPCHTH B TOM Ciaydae, KOTIa crapmuit xoaddumment 1&“_' MaTpH—
A C MONAPHO DASIIIHEMM COGCTBEHRHMA sRaveHmaM,

Opouta B 9! , mpoxonsuas wepes toury AN cocromt ms
MaTpno Bnpa Q,AQ" )\‘1 g,es |.|(2 ()] . Ora op6ura asmsercs da~
B0BHM IPOCTPAHCTBOM MaTHeTURE. _— N )

llycrs Temeps p=0; ‘.'J‘ {kz “K)‘ } Y= {Kguk}‘ } . B

IpEXHUX 0CO3HavYeHUAX mvzeenr
{ oo, ho it} = 407x-4),
{hom, g0 = Legy @ e,

§ by o, 5 P =0, @ Sx-1p,
{ &, ®), ;facy)} ‘nh}m Fop+dpy o Flx-y)

OcTanpHHE CKOGKM DPABHH HYJD.

Opoura B W cocromr M3 Tex moTemmmamoB ¥ , WA KOTOpHX
vaTpAIIa MOHOTpOMMH omepaTopa /9% — W JexmT B GmMKCHpOBAHHOM
KJacce CONPAXEHHOCTH . Hpoc'rpaﬂc'rso Y ' pacmamaeTcs Ha OZHOTO--
YeuHHe opOuTH. OpduTa B TL @ '3 BUEA { W+ 6'a } COOTBETCT~
ByeT ypaBHeHmp Hll Co BTOpO# IaMWJIBTOHOBON CTDPYKTYpOil:

{hom, hap}=20Tx-y,
fecw, $p = h(x)d'(x—w»»cf(x—y) WA

lIpn aTom ’W Ty | A=0 ~ OpGWUTHHII MHBADHMAHT.

4, TaMIIBTOHMAHH 1 .M - onepa'ropu

PaccMOTDAM NOMMHOMMANBENHE Iydok C W(%X,N)= Z} e () A5,

Uy (X)) = A ~ NOCTOSHHAA IMATOHANEHAS Mannna ¢ momapHO

pasJmYHHME COOCTBEHHHMH 3HadYeHusAMn. Ilapamerp P B ofmeit cxeme
TTOJOXKAM PABHHM — I,
JEMMA 2. I) CymecTByeT xa:mdposo*moe npeodpaaoaaﬂne q)eG_,

9= mv Ve'.')'_, QP(W,A)—1+Z D (ao))\ TaKoe, 4TO

Ad%e- aa" ¢+ Wqﬂ D

TIe fb(x A)-— E ﬁ A K- IMaroHaIbHAS Ma'rpm:a.ﬂ_uzA
Q)ﬁ—i A )\" mprHaztexnT Toit xe opémre n ‘YNt
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aro n norekmman W , m omHosEauHO ompemensercsa sToft opGmTOl.
Marpmna MOHOIPOMHW. JJIS MCXONHOT'O IOTEHumana u(.‘»,A ) ompe~
IenfeTcs Kak sHadveHne mpu %=1 HOoJHO# cmcTeMH pemeHmn# ypap—

merna 8/0% T (a,\) =W(x, T %A), T(0,\)=1 . Ona mmeer smx

T =9\ exp [Dx, hdow 9¢0,A) 7 B owry mepromr-

HOCTH HoTeHnmama W(%,A) momoSHa MATDHIE MOHODOMIT TcAy nna
norermmana ¢ %X,A) . B cooTBeTCTBEM C Teopenroﬁ I , raMmisTO~
HuaHamm GyIyT cnme'rpmqecxne @yHKIMN COGCTBEHHHX 3HaveHmit
MM, iy ¢A) vaTpIUIN TcA) . Omaaxo Ham ymodmee Gpath He
cumverprdeckne QYHKIUM OT { J“n} , @ caMy COGCTBeHHHe 3HadYeHnsd,
TaK 9TO TaMWIBTOHMAHH GYIYT BeTBAMEH anrefpamdeckoit gyHKmmm oT
MHBADMAHTOB, ONHO3HAYHHME Ha opOnTax. QOpMyJAMDOBEM TeopeM I m 1
COXPaHANTCA B 3TOM ciaydae Ge3 U3MeHeHnmit.

Onkcmpyem KOB(IXIMHPIGHTH Coenes °w 7 TIOJIOXAM

H%u, A)—E e Jog p by = ¥ HS WA,

m=-N
mcu)=’% ¢ Dy dor=(eA™, B0, .
YPaBHeHHe IBIKEHNs, NOPOXIEHHOEe Hm , HAMeeT BUI
3%3 W _78_ Mmt M [Mmt’ u’] ®

¢
rme Mmt KOMIOHEHTH B ‘. TpDammeHTa ramMwibTOHEAHa H
Mo — VHS,.
BHUMCITAM M (%) . Iyers Ad%e- w=g, GPeGr_

TarR Kak H MHBAPHMAHTEH OTHOCHUTENBHO IpeodpasoBaHult @ € G ,
TO

TH = THy, (Ad* a9 = Ad ¢ THa D= TH,, D
TIOCKOXERY VHC (@)=CAM-‘
ME ) = ea™ o = M&A™T, Mig¢co .

PaccMoTpIM rrpomaaonﬂuryro dymgrmmo M ~ OmepaTopoB
M =3 ME Viveen M°= L XK
( ’Ju’)— WJU' K

y TO

M ()\,J)«)—-E me E m“xﬂPK1 EWJ“K 12 (%)%K-‘I

W=K+{
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M(A;JW)— me 4-A Mc(‘,u,)'

Ins 3am29M C NEePHOJWYECKAMM TPAHMYHHMM YCJIOBMAME 5Ta fopMmyina GH—
Ja moxydeHa B [8] C EcHonp3o0BaHueM (fopMaymsma KiracCmYecKoit
“ ~maTpAIH [5] dror GopmanmaM uoaso.rme'r 3ammcaThs CROGKM IIyac-

coa roafdmmmenTHux dyHrum# myvuxra / % — #()\) B KoMmarTHo# dop-
Me

{w(m, Mo uty, wl=[u-w, ux,he I+ Toump] dix-y), )

re (A= J;,,X' , a J,,~ omeparop mepecramoskn B ce c”.
Momao mcmoxpzoBarh fopMyry (¥) B KaueCTBe HCXONHOR Ind ompe—
TeJNeHns CKoGOK m HalkTm 're Xe OpOHTHHe MHBapmaHTH (5).

B cmry Toro, uro M (A) = vH°(u,A) , BEpHO DaBEHCTBO

3 H(w A)—j‘tw(M (A) MA)) da . (8)

¢
TaxmM o6pasoM, ramn'roananﬂ Hm BHpaxamTcs depe3 KosdfmmmeH—
TH Da3JIOXEHNA MATDHIH M ) IO cremeHAM A . 0GO3HAUEM

Wh = ta(M <A) uc)\)) : (9)

JleTKO BHIMCATEH B4KOH COXPAHEHUA B Jmaepreﬁ'rﬂoﬁ dopme 1o oTHOmE—
HAD K SBONDNRE, 3amaBaeMoii ypasHenmem (6) .

() % d ¢ 0 e
My=-_0_ A2 . (10)
75 M N=ge WM hgr My,
0Go3HadumM 4Yepes j nopairedpy IMaroHAJBHHX MATDHN B ot(m .
MiycTs f = j ®¢[A] - aqredpa MOJMHOMOB C KosdfmmenTamM ©3
KaxmoMy moMmHEOMY Ae} MOXHO COIOCTABHTEH IaMWJIELTOHHAH

HA(W) = (A,D), - mHeMHYD KOMOWHAIND TAMAIBTOHEAHOB H:: ,

rme ( €k )qe =d~M d'g,( , k=1,..., w . Tague TaMILIBTOHMAHH
HaXOATCA B MHBOJOIMM APYT C KPYyIOM M YDABHEHHA IBAXEHAA MMEOT
B

0 4y —-0 "
i 6oo [M,, Jwl, (I1)
e M: - npoemngvM = VHA ma Y, .
TurcupyeM ¢ € § 7 IONOXAM
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Wihy= by (M%h -2 8 M2y .

(12)

Caemypmee cooTHomeHme mpomonxaeT fopmyny (I0)-

ol Wb =L (13)

OHO J;erko npoxaepﬂe'rca eCJm yaecTs, WTO—tA'MB _[ MA .M 3]

[a/atA— MY, 8/at% MB]—o.

TIycTh ud}A M, Ae ? —- COBMECTHOE DEMmeHme BCEeX ypaB—
Hermit ana (II) Torzma MOXHO DACCMATDMBATH JuMHE#HOE OTOCpaxeHme
B WB (U, A xax I-fopmy Ha rpymme H—eap § . Coor-
nomenne (I3) osHauaeT 3aMRHYTOCTE 3Toﬁ dopMH- 1 MOXHO BBECTH ee
neproodpasayn T, h=dT nm W=0/0t*T .

B mormame dmamkzm ® Hrewasra [2] aHoHCHpoBaHa CBA3n Mexmy T’
n TV -dynrumet XuporH.

IpuBemeM B 3aKmOYeHye IPYTYO TPAKTOBKY SBOJKIAN I'DANMEHTA
M ‘M , OTPAHMUMBANACE IJIA IPOCTOTH CIYYAEM 946(2, @)
C=6; . CooTBeTCTByWman cepus ypaBHeHmit maM=M% )y ave—
eT BOT

-~

/b M= [M,, M1, (14)
TIe M”(A)= -r( Mch A%) .
Hyc'rr, q 9 (]2 [[A A"]] - aJrredpa Ma'rpmmux pagos JopaHa,
G=Gq,+ G_ , tme %-——-g@c[ﬂ g=gok "e[LA'1].
Pasnoxerme M(x, N=X m, (@) A™  nosmomser cumraTs Mz, A)

mpr mECEpOBaHHOM & ~sneme‘}{'rom IIpOCTPaHCTRA %, . IlpumeHss
TeopeMy I Kk anredpe g , ToryJaeMm cierymuee ,

[PELTOXEHUE. Ipm (IJMKCnpOBaHHOM %X ypaeHenws (I4) gpnawrcs
TaMAJIHTOHOBHMA ypasnennamn Ha @ C TaMIIBTOHMAHAMA

K, (M)— Res )\““Tw(M(A))
3AMEUYAHVE. Ecim Koa@@mnnemm .ﬂ ,ﬁbo B JEMMe 2 He 3aBu-

car or &, %n—(%“ —d?,‘) , TO 3/390 —'ﬁ d _ /3,
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M.A.CemMeHOB-Tar-llancKnit

KIACCHYECKME 4 -MATPMIIH ¥ METOI OPBUT

Kraccmaeckme M —MarTpmnH BBex BuepeHe E.K,.CkasmmHE B pado-
re [I] : ormpammasce or momaTH#t, BO3HMKMAX B KBAHTOBOM METONE
o6paTHo#t 3agam [27] . OHE mMOSBONADT SKOHOMHO 3&MHCHBATH CKOGKE
[lyaccoHa OCHOBHHX JHHAMIMYECKAX HEPEMEHHHX MHTETPHPYEMHX CHCTEM.

B padorax [3] , (4] B ocHoBY knaccmimrammm * -MarTpum mo-
noxeHo QyHKIMOHANBHOE YDA&BHEHEE, KOTOPOMY OHH YIOBNETBOPADT -
TAK HazHBaeMoe ToxuecTBO fHra-Bakcrepa. CymecTByeT ¥ npyroft, 6o-
Jee IeOMETpEYECKH# DOIXON K KyacCHfMRAmMm HHTEIpHPYEeMHX CHCTEM,
OCHOBaHHHEZ Ha MeTome OpOHT Kmpmrosa-KocradTa. 9TOT momxon OHI
mpemoxer B padorax M.Amrepa m B.Kocramra [5] , [6] n pacmpocr-
paHeH Ha ypapHeEmsa HyaeBoff KpmBm3HH A, PefimManoM nm aBTopoM ['?] .
Merox Amnepa-KocraHTa ABIAETCA, NO CYmeCTBY, I'€OMETPHYECKOR Bep-
cmeft MeToma opmeBamuEX NpeodpasosaHmit, WwaE Meroza 3anade Pumana.
(970 o6CTOATENBCTBO He PA3BACHEHO B NOCTATOWHOM Mepe B mMepmeli—
cA JHATeparype; HOSTOMY HEKEe MH OCTAHOBEMCY Ha HeM Gojee mompol-—
HO). B Merome * - MaTpumu 3amada PEMaHa OCHOBATENRHO 3aMACKH-
poBaHa. OmHO M3 OCHOBHHX HadiwueHu# npempmaraemof paGoTH - 0GBAC—
HEeHHe CBA3W MeXIy STEMA moxxomamu (cMm.Hmxe dopmyny (9)). Ma omm-
meM Takxe odoCmeHme MeToma M —~MATpHMIH Ha HEYALTPAAORAaJbHHE Ome-—
patopi Jlakca (T.e. Ha cayda#t, xorma OCHOBHHe CKOGKW IlyaccoHa co-
IEpRAT IPOM3BOIHHE OT ~fyrxnmr) . Bompoc o TaKoM 0GOGmEHHH
Gux mocrapned eme B [I] .

1 rmy6oro Gmaromaped E.K.CrxasmHy, H.0.Pemermxwry m J.I.%an-
IeeBy 3a MHOI'OYHCJHEHHHE NOJE3HHE OGCYRIEeHHS.

§ I. DeomeTpus JAKCOBHX ypaBHeHMH

TycTs q - axredpa Im, O, b e o - ee nogla.nred-
pu, [Ipexmoso®uM, 9T0 Kak JuHeHOE OPOCTPAHCTBO °J= o +d.
Oyers 9, = 00O - npamas cymva axredp In K =

yImo6HO cHAadmuTE Yo CRoOKof Jm papHoOR pas3 HOC TH  CKO-
6ok Imva Ol =m . Ina fyurouit Ha DBOACTBEHHOM HPOCTDAHCTBE H
yoéoft anredpe Jz olpeneyieHa KaHOHWYecKas CKodka IlyaccoHa

0.9} (h=H(Tdgy, doyDy ¢9eC¢h. @

Cro6ka (I) HasHBaerTcs CKoGko#t Kwpmanosa mm BepesmHa-Kupmiuropa;
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Kak BHACHWIOCH HEIABHO, OHa GHJya BIepBHe ompenenena cammm Ju.[16]
Tax Kax ,maoﬁcmemwe npochch'rBa anredp q y q,, n3omopfHH, B
mpocrpasicree () (q Y~ Cw(q ) samaHo mBe cKoOKm Illyacco-
Ha - CKOOKW Kmpmosa a.nredp ' -

myers 1 cC® (9") - wommo ad 0 - mpapmanros. Kak
n3BeCTHO, (yHERmAm u3 I HeHTPaJbHH OTHOCHTENBHO CKOGKM Kupmirosa
anreSpH Qj . MHTepec mpemcTamideT HX NOBENEHNE OTHOCUTENELHO
CKOGKH, cnﬂsaﬂnoﬁ c Yo

TEOPEMA I. OyHruym m3 I KOMMYTHDYOT OTHOCHTENBHO CKOGKEW Ku—
puwrosa anredpr In 0.

Iyers (> - mprcoemmmEenHas Trpymna ajyredpH iz q , A , B-
- ee moxrpymmH, cooTsercrsyomme moganredpam (X, b, G =AxB.
Caenypmee mpepsoxeHre yTOouHAeT TeopeMy I:

[IPEIIOXEHNE 2. TpaerTopun Jmnammecxoﬁ CHCTeMH onpenenﬂemoﬁ
TAMIIBT OHMAH OM el Ha OJO , JIeXaT B IepecedeHnn

Ad,* G- Ad* - OpOHT.

TIOACHEHVE. B cmay ompemeneHus cxodkm (I) TPAEKTODISA JMHAMI-
Yeckoff cucTeMH C JIOCHM IaMIWIBTOHMAHOM He CXOIUT C Ad* G, -0p-
OMTH: BEKTOP CKOPOCTR KacaTeJeH K OpOMTe HadajabpHO! TOYKHM TPaEeKTO—
pun. Tak Kar hel = ace ¢ynrnmm m3 I B MHBOJMIMZ, TPAEKTODHA
ocraeTcs Ha IOBEPXHOCTH YDOBHA Kojgsuna I. Honepxnoc'rr, ypoBHa I co-
cTomT, BoOGmE TI'OBODA, M3 HECKOJBKUX Ad -opour. Ipemioxe—
Hue 2 yTBEPHIAET, YTO TPAEKTODHA OCTAHETCS BCETNma Ha OplMTe Ha-
YaybpHOR TOYKH.

Bafmxcupyem Ad/ G - opoury @ C qo B TRONYHOMR
CHUTyanu¥u IUHAMAYeCKas CHCTeMa, onpemenseMas Gymrmmeft hel

0, » Bromte marerpmpyema, mpuvem mepeceuemms (U, ¢ Ad*G -
OpOWTaMl — 5TO B TOYHOCTH JMYBWIIEBCKHE TODH IS Hameft nuHaMudec—
xoit cmcrTeMH. (CM.HEMEe TpemJoEeRme 5).

3AMEYAHVE. JliA9 KOHEYHOMEDHHX aiyrelp Jlu mosHasA mHTErpapye-
MOCTE BCTpedYaeTCs JOBOJNBHO penxo. Hamdosee MHTepecHHEe IpUMEDH
cBASaHH C GecKoHeUHoMepHHM: axredpams [8] , [9] . Teomerpmueckoit
KapThHe IBMEEHWA, ONMCAHHOH BHmE, COOTBETCTBYNT SKBHBANEHTHHE
topMH 3ammcm ypaBHEHm#t NBUXEHNA.

TIPELJIOKEHVE 3. YpaBHeHWs IBHXeHWs Ha ojo , OIpemexsemMHe Ta-—
ms'ronnaaom k el JMONYCKAKNT SKBHBAJICHTHHe JOpMH 3amucyu

d,t -a,dq dhbyL, Leg’, (2)

_=Mia M+L=wd’%M-L, (3)
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apecs Al (L)= M+' M. - pasnomemme merropa d/h(L) er Ha
0L = 6 - XoMmoHeHTH., Popmyna (I) cooTBEeTCTBYET TaMMIBTOHO-

Boft 3ammcy ypaBHeruit nBumeHmsA; fopmyma (3) - 3T0 o6oCmeHHas JaK-
coBa dopma (CM.HEXe m°.3). Teomerpnueckmit CMHCJI NpeIIOXeHnA 3
AceH: B cmay (2) BeKTOp CKOPOCTH RacaeTcs Ga -OpOuTH; B
cuny (3) oH KacaeTcs Tarxe n * ~OPGUTH TOYRH L.

TIPEIJIOXEHVE 3 momyckapr caemybuyn raodajmsammo ( [8] , [9]).

TPELIOREHVE 4, Oycrs xpmeue (1), aﬁ ) - pemeHms sa-
maun GarTopr3anmn

expt dhLy=ahbdy!  aeh, beb. (4)

*
Tpaexropus cmcTeMd (2), BHXOZAmAS M3 TOUKH L. 6% , Iaercs

fopmyaoit |
L(’c)--AdE aJ(h'L=AdE5(’c)-L. (5)

B TummHHHX OpuMepax samava fakropmsammm (4) ecTs Marpm4Has 3ama-
4a Pumana (8] . IlosToMy mpemnoxenme 4 yrasHBAaeT Ha TECHYD CBA3E
Hame#t reoMerpuveckoff KapTHHH C METOIOM OIEeBammUX Ipeodpa3’oBaHmit
BaxapoBa-lladata [I0] . 9Ty cBA3p MORHO cmenaTs Gonee AcHo#k, me-
pefiopMyJMpoBaB NpeJJIOREHAE 4 CIreJynumm oopaaoM. *
3afuKCHpyeM TOUKY Le Oj* U OyCTh = Ali G L
9 (’) Ad*G |_, Iycre G CG —ueHTpaJmsaTop L s G ’
G, = cmt GL - ero neHTp. Ecom X € 0 n OL’

xe Ady gL h«EG , TO TyCTH
ghyg” =°J(X»h)5(x ', aeh,beb. 6)

- @ax'ropﬁlsaum aJIeMeHTa glfl/g S G (T.x. GL. TEHTpaIbHa
G , TO DJIEMEHT (jhg ompexnenel KOPPEKTHO).
NycTs
h.x=Ad’é a(x,h)-X. Q)

III’EIUIO}BEEME 5. dopwmyna (’7) 3aaeT I'pyunnoBoe mefcTBme
G 0 N @ O n° OL . Tloror mmEaMudeckoft cmcre—

MH (2) - OJIHOIIapaNeTpWIeCRaS NORI'pyuNia I'PyNIOH G C TeHepaToO-
oM dh (L.

JleficTBie I'pyImIH B TOYHOCTH COOTBETCTBYET OJEeBANIMM
mpeodpasoBaHuaM B cmHcae [I0] . (Pasymeercs, mosHas Ipynma one-
Baoumx IpeodpasopaHnil 3HAYUTENBHO MUpEe, HO OHa neficTByer yxe He

.79



B a30BOM OPOCTPEHCTBE, 4 B TJIABHOM DACCNOGHMM HAT HUM — CD.,
rampamep, [II] , [12] ).

SAMEUAHVE. 3amada Jarropmaanmu(4),(5) paspemmma, Boodme To-
BopA, He IIpM BCeX € C . 3ro coorsercrsyer oMy, Wro moToOR,
ceasannHlt ¢ (I), He Bcerma moxoH. IloaroMy JopMym (7) 3amaer
IeficTBre TOIBRO B OKDECTHOCTH eIMHAIH B (7 .

llpennoxenue 5 ompaBrmHBaeT CHeJaHROe BHmE 3aMeYaHme O JIYBHI-
JeBCKHX Topax cucreMi (2). Ilomias HHTerpupyeMocTs cmcTeMH (2)
OKBHBANeHTHA, IPy6o IoBopA, TPAH3MTMBHOCTH \J| B epeCeYeHmY
opémr (Cm.mpmmepu B [9] ).

3AMEUAHME, Teopema I (B 4yTh MeHpmel oOmHOCTE) GHNA IORasa—
Ha BunepeHe B.KoctaHToM [6] ¥ HeONHOKDaTHO HepelorasHBajiack. IIpo-
crefimee MORa3aTENBCTBO NpeIOXeHRS 4 (M3 KOTODOI'O JETKO CAEHYDT
BCe NpejHIymMe yTBepamenma) naHo B (8] , [9] . Cpase ¢ omeman-
IMMH IpeoGpasOoBAHMAME aKKypaTHO clopMyampoBaHa 371eCEk BOEpBHE.

§ 2. Kmaccuueckme “ —MaTpRuH

HanomMso, 9ro * — MaTpHOma HOABAAETCS OPE BHYNCJIEHMH CKO-
60K IlyaccoHa MATDHYHEX 3JEMEHTOB JAKCOBA olepaTopa Ipyr' ¢ IPYTOM.
Ilpr 9TOM ymoOHA TEH3OpHAs 34mMCH, BBeNeHHAdA B [I] 1o aHajormm C
KBAHTOBHM cxydaeM [2] . Tummamas GopMyma mMeeT Bup

(LvOLyo} =lshpy, Lv@ 4 1oLyl @

MH BHBeneM AHAJOTHYHYD JOpMyAy B paMKax TI'eOMETPRYECKO! KapTHHH,
odcyxnersolt B § I. Ilpm 5TOM MH yTOUYHMM CMHCX JeBolf m mpaBo#t dac-
7 (8). Moka WWTATE s, HE3HAKOMHE C IpEIMETOM, MOXET pacCMATDH—

BaTs fopMyany (8) Kak CBoeoGpPA3HYD aHATDAMMY.

YenoBmMcs 06 oG03HAYEHMAX.

oyers 9(%,) - cmmerpuveckas axrespa &, . B cmry xa-
HOHEYeCKOTo A3oMopiimama S (%) ~P ( Qj: ) Gopmyma (I) sza-

IeeT B S(‘{Jo) cro6Ky Ilyaccona. Ecim . XES(%)® vV,
YGS(%)@W 0603HATIM {X@Y}o} oopas X @Y

opu oToCpaxeHmn

(5(4)8V)® (5 (Y ®W)—~S()o Ve W:
(neb) e (cod) {aicly, b ad.

OmpenemmM CwmHefiHHe COAPUBAHAA
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Copr Oy (4 O@YMOY — G0
¢y (0o hyog)= ad& ag 84,
iy @eheg= o adyag.

HaM ymoGHO GymeT DONBE30BATECA TAKXE CHENMANEHHME OGO3HAYEHMAMH
s oroSpaxeHut

Uy m e Gy h.
Nomoxnm

ody Uf=c,Ueh, Ueqoq”, {ed

AUy =y (U, b.

AnayorvuHHe OTOGpaXEHNS OmpemeauM M Jjid anredpH Qjo:
*

°0, ((001)®9)= ad%wg ef,

0l f="c (U0 h,
o[\%“«u =° Cm(u®£)

OmperniesmM eme oToSpaxeHme
M*(%"J*M*q* : (0«@%@0 — {0y a.

* *
NIycrs S : "Jo - q - TOREECTBEHHOe OTodpaxeHme,
- mpoektop Ha O napajIIessHo 6 (coorBeTcTBEH~

o1 b
Ho, Ha 6 IApaIeNEHO a . MH*dyneM paccMaTpEBaTh S Kak ame-
MeHT %o 9 Qj C S(%) ® Qj y a Pa,? P$ - Kak »JeMeH-

m 489" | monoxmm )
w=1(P,-Py). ()
NIPELIO¥EHVE 6.
{59 s}qf ady, -5 - ad], 8. (10)

JorasaTensCTBO COCTORT B HECJIOXHOM BHUMCJIEHEM, ROTOpPOE MH OIyC—
KaeM,

6 3ak, o 2126 81



Popmysna (9) naeT reoMeTpUMUYECKYH MHTEpHperanmmp 4 -MarpuriH
¥ o0BACHAET ee CBA3E C 3anaveit farropmsammm, HedopmareHO TroBopd,
¢ Jmdo#t xopomo nocTaBneHHO# 3apadelt PmMaHa MOXHO CBA3aTh A, —~MaT-
puIy — DOJAYpasHOCTE COOTBETCTBYDNMX Anmep Komm; TeM camuM, MeTox
- M, -MaTpUOH MOXeT NPETEeHIOBAThH HA TY Xe OCMHOCTE, YTO M METOX
oxepamu¥x IpeodpasoBaHmnii. AKKypaTHOe IpopeneHme 5To#f mmem Hempoc-
TO; B HacroAume# padoTe MH Or'paHMIMMCA Pa3GOPOM YACTHHX CJydaesB.
MH oTxoxmM OGCyxmeHEe Gojiee CJIOXHHX IpPAMEPOB, Korua S s dopmy-
ae (I0) y®e He eCTH TOXIECTBEHHOE OTOG gEenme, 1o § 4.

Tlo NEpBOMY apryMeHTy Sed, o - suHefiEnl GyHKIHNO-
mar ma O, . Npavenns ode wacrm (I0) k L€ %" | moxyuaem cme-
nramsammo Gopmyas (I0)

°a,duS-L=—"aduS~L= a«d;~t~L—wda 1 L. (IT)

Ceass ¢ fopMynamm (2),(3) m reoMerpmaeckoft cxemot § I ovemmmma.
Ina wumcrpanm M -MaTpuuHoro fopmanmsma BHBemeM ypaBHe-
HEA NBMXEHHA I8 TaMIWIbTOHWAHA -
Nlomarounaeras gymxmms b€ P (47) samaer orodpaxzemme
010 @q — S(ojo) . DIyers h,(S)-odpaa S opE 5TOM OTOG-

paxeHun. JIn@fepennman dk,(S)e S(%) @01 . Vmeem
% 2
(h(8),8}= b, dhi$) { 55} = ad* M-S~
“bg 4y, wd’; dh(5). S,

M=t 4, dh) < 5(,)00.

(I2)

B wacTHOCTH, ;acm heI , TO ad(; L“L(S)'S=0 n
{hesy, 8} =adgM-S. (13)

*
Tpmmeras o6e 4acTm paseHcrsa (I3) x Le "J, , HoxydaeM JaKco—
BO ypaBHeHMe neuxeRma B opme (3). ®opmyna (I2) mia M —~onepa-
Topa BIepBHe NoxydeHa (B JacTHOM Ciydae) B padore [ I] . B cuny
(9) oHa sxpmBasEeHTHA OCHUHOK: B 0G03HadYeHmAX (3)

Mg (M, +M.), ad™M, L=ad"M_ L.

Ecsm axredpa C'j PeIyKTMBHA, TAK 9TO ad* ~ad » W=y,
, Gopmyra (9) mepexozmr B Gosee HOpPHBHUHYD fOpMyIy TH—
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na (7). Haxe mu Zmumm, 9T0 B Héym,rpa.uoxanmw CJyydJae IpoCTpaH-
CcTBa n BaxHO pasymmiaThi. Tak ¥ak M, - maTpmma (8)-

*
aAEMeHT q@ , a He q@q , KaK OCHYHO, TOXIECTBO fH-
ra-baxcrepa mn1a Y BrmomsMeHseTcs.

TPEIIOEEHVE 7, Oneparop a,d**(, JEOBIETBOPAET TOXUNECTBY
* *
ol o ey - dd, e ady v+ [ady, 1, ad),1]=0

PasercrBo (I3) - mpocToe c.uencaane ToxImecTBa AKo6m Ias CROGHR
Jn Ha "jo . JIna NOXYNMPOCTHX OHO 3KBHBAJEHTHO CTaHIADTHOMY

( [3],1[4]).
§ 3. AxredpH_ToxoB

B coorsercTBun ¢ [7] ocEopHoft mpmMmep asreSpH Ju, npmeonAmedt

K YPaBHEHWAM HYJeBOX KPUBR3HH, COCTOWT B CJIeTymImeM. ycrs Qj -
noxympocras axredpa lu, Gj=‘] @C [A\X ‘], Qj= C (Sla‘ﬂ)‘

Y axrelpH % cymecTByeT ceMeficTBO 2-KOIMKJIOR

w#h\/k%dx%)\'? B(X(x,N\y, %(x,)\)) (5)

A
o Pl -
(smecs B - fopwa Kmwrmara mHa Oj ). OycTs 0} -QI*C -
COOTBETCTBYDIEE IeHTPANbHHE pacmupeHns. Ipasenem q B nBoicT-
BEHHOCTH C COCGOff Ipm MOMOmE CKAJIAPHOT'O IPOM3BENEHNA

(X.Y)=de %‘, B (Xcx, Ay, Y (%, M)

P *
Torga q = OJ +( , KOIPACOEIMHEeHRHOe MpencTaBJeHne
P é‘ Jaerca Gopmyaolt

P dM

ad" M (Le)=(N'e 75 +[M,L], o) (16)

T.e. OpencraBmder coboif raymépoBodYHOE mpeodpa3oBaHWMe, CBA3QHHOE
¢ 3aMeHOil mepeMeHHHX B JMHe#iHoM mifiepeHnuansHOM YpaBHEHWUH

e %44). ()

IlapamMerp € ®MeeT CMHCX 3apspma. He orpaEmYmBas OGMHOCTH, MOXHO
camrars €=1 . Tyers T(A) - MATDAIA MOHOIDOMUN BHEHHA
(I7). Kax moxasamo B (7] , xoxemo mesapmanToB anredps ' mopox-
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Iero fyHRIMOBasaMu_OT ee COCCTBEeHHHX 3HAYeHwmil.

Arrecpa 0= q@ Cia, NN TOMyCRAeT_CTaENAPTHOS
passoxemme Ha 2 momaxredpu, o = ‘L + ‘ZL ’ %."' 4d CLAT,
9] q ® }\ (N Mpr  P»0 cymenne xommraa Wy Ha mox-

=C” (S‘ -) -

a.rg;edpy %- PaBHO Hymo, moaTOMy Mopanrespa
Toxe pacmemnderca. Cayualt P= 0COGEHHO WMHTEpeceH: Cy-

xeAme Rommrma W, Ha nonaJ:rede + DpaBHO HyJmO; NO3TOMYy CKOG-

xa Knpumnrtosa anreSpH 0 +°j- ‘= YABTDAJOKAIEBHA.
MlycTs {Ba} - Gasnc B Y- , OpTOHOPMUPOBAHHHI omocn're.u.ﬂo
cranspHoTO mpoussememmss B, 1=Y.€, ®€, . Ozementu € o= W
a
nwel , obpasypr Gasmc B 0 , corwacosammmx ¢ pasiome-
HEEM Ha nona:medpﬂ Qj.,. y Y- llnoﬁc'rnemmﬁ Gasnc iz‘ =
=g, A" Z ey ® P_=
" POEKTOpH I, = o a. y =
='§oe ® { IIpesc TaBgganT codoﬂ mpocTo ampa Komu, CRA3aHHHE
C BHYTPEHHOCTED M BHENMHOCTHD KpyTa, [y =} — . TarmM
. -wzil
o6pasoM, ./w
=4 (A-Py=vp. ol (18)

Ha ceass 4 -marpmiu (I8) ¢ affuumemm ajsredpamm JIu BuepBHe oG-
parwr pHuvanue H.O,Pemeruxmi, * - marpmia s anreSpd 8 ecrs

WK o ) = 1ty S0k, s )

BummmeM ocHOBHOe cooTHomeRme (I0) 1 JAHHOT'O CXydYasd, DONB3YACH
dopmyaoit (I6) muna omepartopa O

{BCA xS (] y) XL S(Aqx)®4+1®5(j¢ ] SCx-y) +
A *t ( )3(X Y). (19)

Ina anredpu ooj , o'rneq lomeﬁ Roxmmy Wy ¢ p=U wremu c

-fynxnne#t coxpawaorcs, u M noxydaem fopmyxy (8), xapaxrep-
Hy® 1A JABTPATORAAEHOTO Caydas. BaxHo 3aMeTHTH, OINHAKO, 4TO
¥MEHHO WIEeHH C -@ymmneﬁ TMO3BOJIANT OPOMHTETrPHPOBATH COOTHO—
merme (I9) m moxydmTs CKROOREm IlyaccoHa A MATPHMIH MOHOIDOMMH
ypasHeHnd (I7): cyTs mesa B TOM, 9TO OpaBas uacTh fopmyax (I9) -
HIMHETe3NMANEHOe KaHOHMIeCKoe IpeodpasoBaHume.

Inddepernunanisnoe ypaBHeHmE

P d
=0(z,X; \Y) (20)
oIt r
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HYRIQeTCA B HEKOTODHX KOMMEHTADHAX: JUIA aireSpH ,\q

Sef @ ; coorsercrsenHo, pemerne (o€ S(YNelG
T.e. OPNHALIEXAT [0 NepBOMy apryMeHTy (MONOJNHEeHHO#) CHMMETpUYec-
Kolt axredpe q ¢ . OopepeseHo ec'recwneﬂnge cnapueaHme (%) )]
@qu:—.(} : ecom Leojo , TO (‘)[L] coB-
majaeT ¢ pemeHmEM ypanxitefmﬂ (I6). Kar o6HWHO, MH mosaraeM
Ts'—"l?s Aaw) (\)5(0) ; TpE 9TOM TS[L] =TL ~ MaTpzna
MOHOZpoMIM ypabHemma (I7).

BuumcsmM cKOGKu IIyaccora {T( AN 5S¢ ﬂ)}% .

Ins arkypaTHo# QOPMyMIpPOBKN HYKHO 3aMETHTh, 4TO IO IEPBOMY
apTyMeHTy { TN @ S _‘(jb) - BJIEMEHT KacaTeJbHOTO INpOCTPaHCTBa

K rpynme B TOYKEe ; YIooHo mucaTek Bce dopMynH B anreC-
pe Jlz Ip T.E. B KacaTeJbHOM IPOCTPAHCTBE K eNuHUIe.
Tycrs : Qj—-» Tﬁ G ~ mmddepennvan xeporo CHBATA.

IPEIIOXEHVE 8.

Lr“ {To S()w,x)}wd; M-S0, M=(Ad ).

(21)

JOKASATEIECTBO. Bocmoms3yeMcs dopMymamu (I2),pu6paB TS B
Kad9ecTBe raMmwisToHnaHa. Jnddepemmman Ts BHYWCJIAETCA, KaK OGHY-
HO, MeTONOM "Bapmarmu IPOM3BONBHO! NOCTOAHHORA™. MH ompemesmM ero

popyrol 5T,=Ydybey dTy @5 Sy
JleTKO IIPOBEPUTE, YTO

dTy=l (toAd @) t. (22)

Indfepernuan ymoBmerBopsAeT JmHe#HoMy mrfifiepeEnmansHOMy ypaBHEHHD

4¥. [1e5.¥1-0,

B CIIy KOTOpOro BTopoe cnaraemoe B fopmyne (I2) paBHO Hym.
Tlepexoxn or dopmyns (21) x ckodram Ilyaccoma Jia MATpWI MOHO—
IpOMAZ OYeBHIEH B CHAY CJe eft npocroil meMMH.

JEMMA 9. Tycrs SS=a, *MS ; TOTTA
§Ty=ManTs-Tg M(o.
JOKABATEIECTBO. B cmry fopMmyss (22) mra Bappanud MaTpa-

A
¥ EypoarucT saMeThn GH, 9TO Db WIeT O TOUKe HAX KOMBLOM S(%)
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[H MOHONPOMWW — MOJHAS NpPOM3BOIHAs. OTCHIA HOyIaeM
TIPEAJIOREHVE I0.

Lol (TaT} , f0fsphy-hdTopdT o). @

SAMEYAHME. HeyaeTpasokanbHHe CKOCKHM [IyacCoHa IpmBOXAT K pas-—
JMYHHM OCJIOXHEHMAM, IOPAMEpPOM KOTODHX MomeT,\g‘;rymu dopmyna (23).
liycrs (f, (P - QyHRIMOHAIH na a:me Ilo ompenesmeHMD MX

cKOGKa Kupmitopa ecTs {q, K d.(.f, dq)) , TIe d,(f,d(y

- muddepernmam GyHKIMOHANOB (.f ' ( y) - CRayapHOe Opom3Beje—
HMEe B ayreépe TOKOB, f\L= N ﬂ,% +ad L - KOCOCHMMETpHE~

4BH} JuHeMHHE mmidepeHnnanbHEE HQ OKDYEHOCTH C NEPHOIMIECKEMM Ipa-
HmYEEME yenosmama. OyHrumonan ( HasoBeM IANKAM, €CJm q? mpR—
HamLIeXUT OCJACTH oNpexnesaeHus L - HerpymHo yoemurscs, 49TO Mar-
puna MoHOmpomum He ecTh Iuaurmit dyExumoHan (w3-3a HApymeHHEs Ipa-
HNYHHX ycaoBmit). Ilpw A x P#O MATDHIIA MOHOIPOMHE He eCTh Iaj~
Kmit yHKOHOHAN B ga P o + Bcmay sroro dopMyma (23) - croGka
llyaccora meyx Hermamkux (yHKnHOHaJOB - odiazaeT mpu P# 0 maTomo-
TMYeCKNM: CBoficTBaMm — HampuMep, IUIA Hee He BHNOOJHEHO TOXLECTBO
flko6u. YrasaHHas TPYINHOCTH ABAAETCHS CEPHEE3HHM IPENATCTBHEM DA
mepeHoce KBaHTOBOI'O MeToma o6paTHO! 3amadm Ha HeyAsTpajoKaJbHH{E
caydalt. 3ameTEM eme, 4TO CHOEKTpANbHHE WHBAPHAHTH MATDHIH MOHOIpO-
MEM - TyanKEe JyEXmAOHAMH; moaToMy Gopmyma (23), Kak OGH4YHO, NpE-
BOIMT K WMHBOJOTEBHOCTH COOTBETCTBYOUMX WMHTETDPANOB JIBHMXEHAA.

§ 4. Pemyrums m _ %, —Marpm

Yro6H HoXyduTH 1O cxXeme § 3 KOHKDETHHE IMHaMAYEeCKHe CHCTe—
MH, HYRHO 3adMKCHDOBATE OPGHTY aaredpH P qo . JoBOMBEHO YACTO
5TH OPOHTH OKA3HBANTCHA CHVIKOM GOJBNMMA — CBA3AHHHE C HHEMM He-—
JmHejiHHe YpaBHEHHs CONEPEAT CJAWIKOM MHOT'O He3aBACHMHX (yHRmmit.
JlBa OCHOBHHX MeTOIa HOHMXEHWS pasMepHOCTZ (a30BOro mPOCTpPAHCT—
Ba - TaMAJBTOHOBA DPEIYKIUA I NEepexon K HeNOABHXHHM IOmaxrespam
apToMopimsmMoB (penyrmus B cmucxe A.B.Mmxa#tmopa [12] ). Hmxe mu
paccMoTpmM OoBeIeHEe *, —MATDHUO JIpA STAX DEIYRIAAX.

I. TamuneToHOBa penyRumA. OCHOBHHE IPUMEDH IaMWIBTOHOBON
penysmm B pamkax cxemd § I oM. B [I3] , [I4] ). Bmecs mu moGa-
BIM K HEM IIDOCTOE 3amedanye: HpF DENyRUE M, -MaTphna He m3Me-
HAETCA.

Mu coxparseM odosHavenma §§ I,2. Uro6H m3GeXaTh I'DOMO3TIKEX
odmux , fopMysmpoBoK, GYIeM pacCMaTDHBATh B OCHOBHOM BSJEMEHTapHHZ
mpamep pexyrmmm 3 [I3] . Bosmee mmrepecHu#t mpmmep m3 [I4] moxmeO
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pasolpaTs aHaJIOTHIHO.

Bagurcmpyem opdmry ¢ C q., .

(IPEIENEHHE. Noxrpymma H cG pasumaercs xaamdpono'moﬁ
(ma O ) ecsm cy=emma omepaTopoB Ad« h = Ad7 h, heH,
na O cosnagawr. B srom cayuae ramnnr.'ronnanu hx , X€} , mo-
Xe COBNAZADT, W NOSTOMY OTOGDAXEHHS MOMEHTOB i, °fi : q . j*
cormacosau ra O .

BMecTo MHIMBNIYANBHO# OpOHTH NONME3HO GHBAET DPACCMATDHBATH
nemie cemeficrna,

PP [13] . Tyers ' = C™ (9, N, C _om

e, 49ro 1 B § 3. BafmmcmpyeM peTynapHH% saemeHT ¥ B momaxredpe
Kaprana ; anreGpH q . Dmemenr N J - xapakTep (omHoToded-:

Had opdmra) anredpH _ %. Iycrs ~ LEHTPaNN3aTOD J B xo-
He‘momepﬂoﬁ Tpynmne , o'rBeqanmeﬁ anredpe JIn y
H=C*= (S, H). myers MJ q +\ "J . Torma
H ~ KaqmOpoBOYHAA I'pyuma HA JWJ .
I‘pyrma KOMMYTEDyeT C TaMIIbTOHHMEHaMK HS I ; TO3TOMY

ee NOJE3HO WMCKJINYATH HOCPEICTBOM IaMIIBTOHOBOR pemymimm. Moxexs
npuBenieRHoro $a30BOro OPOCTPAHCTBA YHOGHO CTPORTH, Korma meficr-
BHE TpynoH nonyckaer cedenme. (9TO BHIOJHEHO B OGOMX IOpMMe—
pax [I3] , [I4] ). B mamem npzMepe IycTh CeUeHme J, COCTOMT U3
dynrmmit Ha OKDYEHOCTH, HOCTOSHHHE WIeE KOTOpHX (IO AD) TIpAHEMa~-
eT 3HAYEHWA B f (Crour samermTs, 9To mefcTBEe IpYMIH
TPOERTHBHOE : “"’x ) k’V} wy (X, Y)Y .

Ham ynoGHo Oymer mepemmcaTh ocHOBHYD fopvyny (10) B sEBR-
BAJIEHTHHX OGOBHAYeHMAX, BBENEHHHX B Hadame § 2:

[5@8}=NAgu = Nty (24)

OnepaTop [\ 3araeT CKOGKy Kupminosa Ha Qj
Tocxe pemmm dopmyra npnﬂnmae-r BEJI

{S@S}o ‘l\ “’m'/\siu" (25)

37eCh { }‘D - cnodxa Impaka Ha 2. , TOoXydYeHHas pelyKumeit us
5 - onepa'rop, 3amapuwit CROCKY Jlmpaka, TOCTPOEHHYD
(0] cx%dxe Kupminosa Ha q . Teomerpnuecknit xapaxrep fopMyH
(24) mpH pemyROuMM HOJHOCTED ooxpamamcn.
2. Pemyxmua mo Muxaitmosy. IlycTs M- - Tpymmna aB'roMopdmaMOB

% , ocramnspmas mnaapnaﬂ'ruhmn nona.nredpu 4 [C
- Togmanredpa HHBADMAHTOB, ﬂt —> (01 3 ecwec'rsennaﬂ
npoernud. IlycTs S re 5'”[- qr) . Onmeparop
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Sp comocranyAeT Todke §a30BOTO IPOCTPAHCTBA aBTOMODIHHE JaK-
COB OIepaTop. '

IPEIIOKEHVE
{5, 8}, =adyun8o-ady v, -5
wp=§({®q~)w.

®a*r
ICKABATEIECTRO. Ramowsm, sro 5 € o, . Tpyma
, OUeBHMIHO, neicTByeT B Qj JveeM:

{8% 6 3%}- 1463*,{5 ®S}=ad} v 1e T‘S’-ad;wmrsz.’

Mo mpenmoMOXeRuD, no%ajmedpu , B MHBapMaHTHH OTHOCHTEJIEBHO

, TIO3TOMYy *t, Teneps 18 BHBOmA (25) XoCTATOYHO
CresaThs 3aMeHy INepeMeHHO# CyMMEpoBaHmA.

- Jopmyna (25) mHTepecHa B CreIyDmeM OTHOMEHMH: OOHUHO, CJje-
nya [3] , [4] , mcmoxssyor (8) mna ompemesneHma CRodkm Ilyaccora.
Ilpu aToM ypaBHeHMe JHra-BakcTepa IpeBpalaeTcsd B YCIOBHE COIJACO-
BaHAOCTA. Kraccufmranma ero pemeHmt pacCcMaTpmBaercs M Kak Kjac—
cufmKamus COOTBETCTBYOMMX CKOGOK Ilyaccowa. I3 (25) BmmHO, 9TO
pasHHe Y, - MATPMOH MOTYT OHTH CBA3AHH C ONMHAKOBHMH CKOGKAMH
Tlyaccora.

K coxaseHmno, ycxoBme MHBADMAHTHOCTA DPA3JOREHUA % 0[""5
ACHI0YaET mtfrepecmie ,Caydan TPy IpoSHO-/mMHe#HHX TpeodpasopaHuit,
ycrs q-q CAN - fyrcosa rpymma, coxpaHspmas
eIVHMYHYD OKPYXHOCTH, (O4eBHIHO, momaJareCpH qth Gyrxmmit,
PeryaApHHX B Kpyre (BHe KpyTa) HHBADHAHTHH OTHOCHTENHHO r;
04eBugHo, q+ N = g ; 9TOGH CIenaTs NonanreSpH Helepece-
RawmuMiCs, HYXHO YCIOBME HODMADOBKH, OIHAKO - MHBaPHAHTHOT'O
YCJIOEUA He cymecTByer. C 9THM CBA3aHO TO, 4TO * - MaTpmma

t
VHBApUaHTHA OTHOCHTENBHO ONHOBPEMEHHHX IpoCHO-mHeflHHX mpeodpa-—
30BaHNi " fb TONBKO C TOYHOCTED KO ONHOMEDHOTO OmepaTopa
WO =qvey o o A(s =L,
O = S —f—d)\ = (0' )
PRI chd

TMoaromy Henocpenc'rnenﬂaﬂ 001aCTs IPMMEHMMOCTH NIPEeNIOXEeHNs orpa—
HMYeHa CHAEIYOUUMA CorydasMim:

I. - I'Dynna MHOI'OYT'OJXBHHEEA

2. - pemeTka paHra I B .
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YcpenHenme N0 KOHEWHHM TDYNNaM OPMBOJMT K L — MaTpuuam
nenowex Toms [4] B panmoHansHOf TapaMeTpMSaNMM; YCDEIHEHHE IO De-
meTKaM OPUBOIMT K TpHTOHOMeTpmdaeckmM "l — MaTpumam padoTH [4]
orsevanmmm [, = l" =@ . (CTOMT NONYEPKHYTH, WTO IaA OCMNX TDH-
ronome'rpmecxnx “L =MaTpn pacoTH [4] TeoMeTpuYecKas peasym3auus
He;MsBEeCTHA. B YaCTHOCTH, HEM3BECTHO, CYWECTBYOT JM IJIf HUX aHa—
JIOTT KUPWILIOBCKHX OpPOHT).

SAMEYAHVE, Ha posp ycpemHeHnsa B CBSA3W ¢ —marpmuaMm BIep—
BHe odpaTmym BHmvanme JI.J.%ammees m H.D.Pemermxmu[11].

§ 5. Dmunor

M Bmmesmu, 4TO CHEelMagpHHEe L -Marpuud (9) BHueseHH cpoeit
CBA3BKN C OFepamuUMM IpeodpasopaHmAmMM. OxasHBaeTcs, YTO 3Ta CBA3B
COXpaHfercs M Ijs KBaIpaTHIHHX CKOGOK IlyacCcoHa, BBEIEHHHX B[_IB] .
Tlonpo6HOE M3JOEEHUE BTOr'0 CHEETa BHXOMAT 38 DAMKN NaHHOK craThh.
31ecs A OTPaHNIyCh OYeHb CRATHME (JOpMyJMpOBRaMI.

Myers G =GL(W); paccmannaaeM G xex afdmumyn ased-
pamueckyo Tpynny. lycrs fimrmoe KOMEIO G G= G[)\ N ]

- rpyma Touer ( Haxm (E[)\ )\ﬁ A= A@(E[)\ )\] Koo A

MOXHO CHAGIATE CTPYKTYpOit a:xredpu Jm, 3amaB Ha odpasymmx CHOCKY
Ilyaccona, KOTOpDYy® MH, KaK OCHYHO, 3amMmeM B TEH3ODHHX 0OGO3HAYEHW—
ax:

LveLw] = [+Ap,Lheb@w] o

Toxpmectso xo6M mnA CROOKEM (26) BHTeraer u3 ypasHewmf fura-bax-
crepa m1a " (BTOpoe ycioeme Gosee CHIBHOE [19] ). CroGra (26)
samaer Ha G CTDPYKTYPy Ipynms lammasToHa-Jln. (OKBMBANEHTHO: KO-
mponssenenne B A - romomopdmsm amredp Jm, cm. [I9] ). Xopomo
W3BECTHO, 4TO OTHOCHUTENBHO CKOGOK (26) meHTpajbHHE q:vynxnnn Ha
HAXOHATCA B mHBomonuu. OrasHpaerca, 4ro mia 1 —ma'rpmm (I8) mu-
HaMUIKa, omperexseMas neHTpaabHoll dyHrmmeid Ha G , samaercs ome~
BaNWMM IIpeopa3oBaHUEM.

PELIOREHVE I2. Hycts |, - neHTpaxseas dymemmsa ma G .
YpaBHeHWs NBU®eHWA Ha (; , 3amaBaeMie TAMIIBTOHAHOM H  OTHOCH-
TensHo cnodxn Tlyaccoxa (26),(I8), nmem' JIaKCOB BUE |, = [Mi, L]

My==P, (¢ L-), P= q»taxik . Vx pemeHme naercs (Ilopvynoﬁ
L(t)=at) Lo a(t)’ mme ex:cptCPL(M alf)b ) - pe-

menne sanadm Paxropusamm (cp.§ I).
Ilns PasHOCTHHX CHCTEM ONMMCAHHOE JAKCOBO ypaBHeHHme — 3TO ypaB—
nenme HoBmKoBa A MATpWnH MOHOmpoMmyd. OONCAHHE ITMHAMAKA B OTHENb—
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HHX y3JiaX DelleTRM TaK®e He BH3HBaeT TpyIHocTell,

AHaNOIMYHOE yTBEpEIeHue, BHIUMO, VMMEeeT MeCTO, KOIla JIAKCOB
onepaTop M U -MaTpuna IOTIMHEeHH YCJIOBUAM aBTOMOPHOCTR TuUna
paccMoTpeHHHx B § 4. OCmme “{-vaTpunH He HPMBOIAT K pasyMHoit
3a7a49€e OneBaHuA.,

B 3axmoueHne yxameM Ha HepemeHHHe BOIDOCH,

I. CpAsp ¢ ozeBaMmUMK ITPEOCPABOBAHMAMA IAeT OCHOBAHWE IIoJa-
raTe, 4TO L -varpnyHas fopMysmpoBKa CywecTByeT BCeTna, Korma
€CTh XOpOMO IIOCTaBJeHHas 3arava PmvaHa I ofeBanmux opeodpasoBa—
uut., U3BeCTHH mpUMepH 3a7mayY PmmaHa IS JAKCOBHX ONEPaTOpOB, aBTO~
MOPEHHX OTHOCHTENHHO NOBOJBHO OCUMX I'DYyIN, He cBomaumxes K (I) m
(2); Y- MaTpunma IaA Takolf 3amaunM He MokeT GHTE MOJyUYeHa yC-—
DpeTHEeHneM,

2. OCHOBHHe KOMMYTAIMOHHHE COOTHOMEHMA KBaHTOBOT'O MeToma OG-
paTHo#t 3amaum

Lel'=R(leL)R™

TeoMeTpUIECKN O3HAYADT IPHMEpHO To ®e, Yro # (I0): KoMMyramu B
KB2HTOBOM IIPOCTPaHCTBE (‘ﬁ ) orsedaer JMHeltHoe IpeoGpas3oBaHne

BO BCIIOMOTATENBHON. IIPOCTPAHCTBE ( g ) . B cBA3m C ®TMM BO3HMKa-—
eT Bompoc of -MaTPUYHOR GopMyJmMpOBKe KBAHTOBOT'O BapWaHTa CXe-
e Anrepa-Kooranta [6] , [I5]

JInrepaTypa

I.CraxaHnH EXK KpanropHii BapmaHT MeToza oOparTHO# 3amadm
paccesHnd. - 3am.Hayd.cemms.JJOMA, I980, 7.95, c.55-I28.

2. angnmeesn J.JI. KeairopHe BIOJHE NHTETrpHpyeMHE MOIENH
reopnn Nond. - lpempmar JOMA P-2-79, I., I979, 57 c.

3. Kyanwm III., Cxaxsauemne E.K O pemeHnax ypaBHeH:s
finra-Barcrepa. - 3an.HaywH.cemmd.JJOMHA, I980, T.95, ¢.I29-I60.

4. BenaBuu AA.,, Ipuuadensn B.T. Q pemeHmax Krac—
cp49eCcKoro ypaBHeHus SHra-Bamcrepa A HpocTHX anredp Ju. -
dyurn. aHayms, 1982, T.I16, B.3, c.I-29.

5. Adler M., On a trace functional for formal pseudodiffe-
rential operators and the symplectic structure for Kertecreg-
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p.219-248.

6. Kosteant B. Quantisation and representation theory. In:
Proc. of the Research Sympasium on Representations of Lie group
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I.A.Jeftrec, M.A.CeMmeRoB-Tan-llaHCKmHt
VHTETPAPYEMHE CUCTEMH W CYIIEPAJNTERPH J

0. Cxema IOCTPOEHHMS MHTEIPHPYEMHX CUCTEM, CBA3QHHHX C aj-
redpamn Jlm, OHaa mpemnoxera -B.Kocranrom u M.AmaepoMm. DompodHoe
H3JIOXEHHEe ee yCOBeDmeHCTBOBAHHOT'O BApMAHTa W JETEpaTypy CM. B

{I] (cM.rarxe crarsm M.A.CemeHoBa-Tsan-llaHCKOrO B HacToAmeM COOp-
HERe). B mpepraraeMoll 3aMeTKe MH OGCYAMM OEpeHOC CXeMH Amxepa-
-KocraHTa Ha cynepanredpH Jlm. TexHmYecKme CpepcTBa g TAKOIro
o6oCmeHHs M J15 HOCTDOEHHA HOPHMEPOB H3BECTHH W3 CTDYKTYpHOZ Teo-
PEE IPOCTHX cynepaxrelp llm. Bojee CepresSHHME SABJIANTCH ICHXOXOIM—
YeCKne TPYIHOCTH: HEJerKo IpeNCTaBHTE cede, 9ro o3HavaeT mudfe-
DpeHnmanbpHoe YPABHOHWE Ha OKONBIOBAHHOM MPOCTPAHCTBE C HUJABIOTEHT-
HHMZ B CTDYKTYPHOM IOy4Ke (a MMEHHO TaKoe oIpereneHne OoCHYHO MC-
HOMB3yeTCs IpE padoTe C CYIepMHOTOOGPASHAME).

B macrosmell 3aMeTRe MH NpHHAMAEM HOJHOCTHED BJIEMEHTApHYD
TOYRY SDEHES: BMECTO CYIepoGBeKTOB (Cymeprpymm, cCymepMroroodpa-
suft) MH pacCMATpEBAEM CBA3aHHHe ¢ HEMM OCHYHHe o6BerTH (I'pymmu
I, MEOTOOGPA3MA M Ip.). "SHK TOYeR", mosSBoxAwma} mepefttm K Ta-
KoMy ommcanmw BBommTcs B I.I. (Ilo HeoOXOmEMOCTRH, H3XOXEHHEe 3LeCh
doxee axredpamsosaHo, T.K. HYXHO JCTEQHOBHTH CBA3h C "HesxeMeHTap—
AHME" ompemeyesmaMM ®3 [2] ). CmoCOS HOCTDOERMA TEOPETHKO—MHOXE-—
CTBeHHHX Moxesnell o0%eKTOB C HIIBIOTEHTAMA B CTDYKTYPHOM IyYKe
(“dyrrTOop TOYER™) XOpomo mSBecTeH B axredpamdecKoft TeoMeTpmm.
Cnemnfmra 3a7avye 3acTaBiseT HAC PAcCMATDHBATE Cpasy nexHft Hacop
TEOPETHRO-MHOXSCTBEHHHX Monene#, a He ONHY, Raxk OCHUHO.

I. Oyers JU =(,0) - cymepmmorocodpasze [2] . (B srott
padore MH pacCcMaTpHBaeM TONBKO anredpamdecKme CynepMHOroodpasms
max C ). Ian moGoft mommyrarTmeHOR cymepaxreSpy (  ompemem:m
maoxecrso JL(C) = Mor(C,M) . Mopfmsmy cymepmoroodpasmit
d: M —N orpeuaer oTOGpaEeHme MHOXECTS L(C): M(C) —N(C);
mpu srom Mopdmamy ¥ : C — C'  coorsercreyer raxme oTOSpaxenus

P4 M (C) — MCC), N N(C) —N(C), 7m0 9P o, (C) =

= ‘L(C') ‘?N . Cymepmmoroodpasme ‘U - Cymeprpyuma Tormua
M TomBRO ToOrmA, Rorma maomecrsa Y (C) - rpymm uoroSpaxenms
9 ve Mo (C,C’) - ToMOMOpIWSMH Tpym.

JeltcTBreM (Q CYNeprpynmH *3 Ha cynepMHoroodpasmm JlL Ha-
sHBaeTcs Hadop meficremf a(C) Y(C)» M(C) —M(C), cormaco-
BanHH# ¢ samemamz ¥: C, — C .
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NIPIMEPH. I. JmuefiHoe cymepmHoroodpasme pasMepHOCTHA (n,m)
VMM~ (Vs, 0y, ® N(V;)) , tme Vg, Vi - mmetime
MPOCTPAHCTEA DAasMEPHOCTE W, M., CooTBETCTBEHHO. IIycTh
V=V;® V: = Z, - IpaIyMpoBAHHOE MPOCTpaHCTRO, Tor—
m V(C) =(V®¢,C)6.

2. Tycrs % =G5 ® Ofy - cymeparrecpa Iu ax C . Tor-
Ia (C) =( ®GC)6 ; OYEBHIHO, q(C) HajiexeHa
(raHOHMYECKO#) cTpyrTypolt anredpu Ju mam C° . Kompmcoemmmemmue
mpencrannenns amredp In 0f (C) cormacosasu ¢ Mopimamamm

¢: C —C' & samavr mpencramtenme cymepaxredpH lm ¢ =
CMHCJ® IIpEBENIEHHOTO BHIE ONpEeNeHus.

3.. Cyneprpymma Y &L (plq) mpeacrasuser gyrrrop, Koro-

puli RomMMyTaTmBHOK cymepanrreépe ( ComocTaBafer TpYIIY
GL (PI%;C) werHHX odparmix Marpm mopamka (P, Q) c oxe-
menramz n3 C .

BAMEYAHVME. Iina maRHoro cymepmHoroodpasma JI  mocrarowHo
BMECTO IPOM3BOMBHON KoMMyTarmBHO# cymepasreépd ( paccMoTpers
ZOCTaTOUHO Gombmym anredpy Ipacemama [\ . Jina maxmoro cymep—
MHOroo6pas’sd dYuCjo IepeMeHHHX B c¢Boe, MO?TOMy YIOGHO He dmi-—
CHpOBATE €ro, 4 CUMTaTh "od4eHs GompbmmM", YTOYHEM, B KAROM CMHCIE
cynepMHOTOOGpa3NE ONpeNeAseTcA CBomMHA [\ — TouKamu.

TEMMA. Tyets o, B M — N - MopiuaMH CyTIepMHOTO—
oopasnt, L(1), p(1n): M (A1) —N(AM)- coornercreymme
orodpaxerna mroxecrs (1) Eem dim AL =g, n ¢ ,Tom

d(n) = p(n) cregyer J = . (VL) Tyers madop orodpaze-
mat L (n): M (A(w) —N (A(VL)) ompenexer mpm N > 7 Kammo-
My romomopdmamy ¥: A(n) — A (n') coorsercreyer oroGpamenne
umoxecrs W3 M (A () — M (A (W), $¥: N (A (') — N (A (1),

Tagme, 9TO ‘PMJ:(VL) =I(VL') wN' | Torma cymecTByeT Mopimam cy-
nepmuoroodpasmtt & : M — N raroft, aro L(N) =L (N).

Vconp30BaRME A3HKA [\ ~ TOYER MO3BOAAET NOYTH NONHOCTHD
M3THATH W3 DACCMOTPEHmA cynepodsexTH. Hampmmep, cxema Anmrepa-Koc-
TaHTa I8 cynepaaredp Jm - 3To o0H4YHAA CXeMma, IIpUMEHAeMas K cIe-
THAJBEHOMY Rjyaccy axredp Jz - N - rouram cynepasredp Jiu. CTpyr-
TypHAs TEOpHA cymnepanredp Ju HCIONL3YETCA IUIA OMMCaHMA Dasioxe-—
HEA Ha OomairelpH, DOCTPOEHHd MHBAPMAHTOB KOIPACOEIMHEHHOTo meli-
cTBAfA, OPOMT W T.I.

Ymo6eTeo AsHKA [\ - TOYEK N0 CPABHEHMD C KJIACCHYECKWM A3H—
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KOM OKOJEBIIOBGHHHX IDOCTPAHCTB OTYETJMBO BHIHO IIDM PaCCMOTDPEHMR
JeilcTBnA Cyneprpynn Ha CynepMHoroodpasmsx. OpSETH Takoro ne#cr-—
BHS NOCTABIADT NPMMEDH OGBEKRTOB, KOTOpHE XOYETCA CUMTATE IOICY-—
OEPMHOTOOGPA3NAMA, HEO KOTOPHE HE SBIADTCA TAKOBHMI (He ABAADTCA
OKONBNOBAHHHMYA ITPOCTDAHCTBAMM) .
IIPYMEP. PaccmorpaM SO0(N) - opSuTH B cTaHjapTHOM W —Mep—
HOM OpeICTaBNeHMA. PyneM Teneps CYMTATE MPOCTPAHCTBO HpENCTaBAe~
HUA (o,n) —mepEEM (a peficTBHe IpyIIH NOHMMATE, HaOpEMEp, Ha
asure [\ - Towek, ommcaHHOM BHme). Torma Bce OpGMTH, KpOME TDH~
BuaxsHoO#, Boodme He mMepT Touek Hanm ( !
G - cynepmeoroodpasmeM HazopeM HomfiyakTop dyEKTODE M3
rareropmt C O A KomMyTaTEBHHX CymepanTedp B KaTeToDHD MHOEECTB
Sels , mpemcraBmeHHoro cymepMEoroodpasmeM ¥/, TarmM opasoM,
op6uTa, He fABIADWAACA CymepMHoroodpasmeM, 6ymer (G - CymepMHO-
ToOGpasHeM. ‘
Bo3MoZHOCTE IepeHeceEns BceX madfiepeHRnmuamBHO-TeOMeTPRIECKAX
KOHCTDYRIu# Ha G ~CyNepMHOT000pa3 s HeACHa. STO He NPUBOIAT
K TDPYIHOCTAM NIpn m3ydeHmE JuddepeHnuassHHX ypaBHeHH#: B COOTBET-
CTBHM C HamMM OO0mMM IOIXOZOM MH pacCMaTpHBaeM TOJBKO OGHYHHE
mmddepeHnBaNEHEEe ypaBHeHHs Ha MHoxecTBe [\ - Towek. Jaa (r —cy-
nepMiEoroodpaskli MEOXECTBO A - touer - XOpOmO ONpeneReHHoe OGHI-
HOe MHorooOpasme. (Hampmmep, ecam peds mIeT o OpGHTE KONpHCOe—
ImHeHHOro neficTBMA, 3TO OCHYHAA oplHTa I'DPYNIH G A ). llpa arom
BO3HARADT CHEAYDIMME BONPOCH: O "(yHKTODMANEHOCTR" IMHAMEKH, T.€.
0 cBA3} pemeHmit muddepeEmMANBHOTO ypaBHeHWA B pasEEX [\ -o6omou-
Kax B O MpeICTaBEMOCTH pAa3JMUHHX §YHKTODOB B Hammx KaTEropHAX.
K cuacTeb, 5TH BOOPOCH He BaXHH DM JJMEMEHTADHOM RCCJIEIOBAHWH
mdepernnassHEExX ypaBHEHRHi,
BaxHO 3aMeTHTE, 9TO BCARoe JmifepeHmEanNrHOe ypaBHeHme Ha
’;\ Iopm HoMomM passoxeHmit mo Gasmey B I'paccMmanoBoft amredpe Mo-
®eT OHTH CBeleHa K cucreMme muddepeHmmansHux ypaeHeHn#, Tawoi,
9ro BCE ypaBHEHMd, KpoMe MomcTwmamumx (T.e. CBASAHHHX C 9YeTHOMR
YaCTED CylepanrelpH G} =q6 @ T C¥TB JuHe#HHe HeaBTCHOMHHE
ypasrerza [4] .(Cp.upaveps cynepnenouer Toms B crarse [IT]). Ta-

*)Ho—snmow. BMEHHO Takme OGBEKRTH HMEDTCHA B BuOy B padore
[3] . Ham me ymaNoChH IpHAIATH TOUHHE CMHCJ TDYIHHM ONDENENEHTAM

aroft padorH (He MCKIMYEHo, UTO aBTOp UMeer B Bmay He (r —-Cymep-
MHorooGpasna, a mpocro yooHe dyrkropy ( SA —= Sets . Bec-
CMHCJIERHOCTH TAKOI'0 ONpENEeNeHHs BHIHA yXe IJf OGHYHHX MHOT006pa-
3uft).
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KNM o0pasoM, Iepexon K cynepanreSpaM JIm He CJMIKOM yBeJMImBaeT
Hamm BO3MOXHOCTH: HOBHe HeymHelHHe ypaBHEHNS - DACHADEHHMA CTapHX
C IoMOmED JRHEAHHX HeaBTOHOMHHX ypabBHeHm#. Taroft MexaHmSM XOpOmo
3HAKOM CHIenMaxmcTaM mo Merony odparHolt 3amaum. OmpaBmaHme Cymepm—
3anmn cxemH Anmepa — KocTaHTa — B ee Te€OMETDPHYECKOM XapaKTepe N
BO3MOXHOCTN GECROOPIMHATHO! TPARTOBKM NOBOJEBHO CJIOXHHX CHCTEM
(rRoTOpPHE B KOOpIMHATAX, CBA3AHAHX ¢ 6a3mcoM B A , HEe TaK-To"
TPOCTO JiaXe BHIMCATE).

2.llna npuMeHeHma cxeMH Anmmepa - Kocranra m anredpam Jin Qf A
HaM HYXHH Ciemymume OGBEKTH.

(1)Pasroxerme OJ A B ymHefiHyp cymMy mByX Dopaxredp Jum. MH
6yIeM pacCMaTpMBATE €CTECTBEHHHe Da3JIOXEeHWs, IOPOXIEeHHHe Dpa3Jjio—
XeHneM cymepajreSpH Jin O} B JmHefiHyD CyMMy IByX HOICymepaxresp
In, Gt =0L+0 . llpn 5TOM MMeeM, OUEBMIHO, A=Olp+0p

(2) Ommcanme op6HMT anreSpH (QIA)O =-(010)A =0, ® 6]\.
(3) Onmcamme MHBapMaHTOB KONPACOENMHEHHOTO HpeftcTBna a:rredpu%.

Iycrs q! — ROHTparpajgreHTHas mpoctas cynepasredpa Jiu. IIpm-
Meps Taxux cymepaxredp man (  mocTaBRALT KIACCHUECKME KOHEUHO-
MepHHE CcymepairelpH Jin X acCONMMPOBAHHHE C HX BHEMHUMM aBTOMOD-
fmamamm GeCROHEUHOMEDHHEe cynepajirelpH JIm — aHajorm anredp Kama-
-Mym, cm. [5], a Takke craTMs HEKOTODHX M3 HEX M CyNepaiTelpH
In CTPYHHHX Teopmit uT(a),y(a), Kn) mmosn<s ,
CM. [6] . PasmoxeHna cynepaxreSpH JIn B CyMMy noicynepaxrelp
JIm RaHOHWYECKH CBA3QHH C ee [ = poBKamz. OTMETMM, 4TO B
oTivune OT anredp Jlm y OPOCTHX KOHEYHOMEDHHX cynepajredp Jm ects
HECKOJIBRO HEOSKBWBANEHTHHX CHCTEM IPOCTHX KOpHe#l M, CiaemoBaTeNBHO,
CymeCTBEHHO pa3HHEe IJIaBHHE Z - TpanyupoBKa. Bce Z - Tpayn-
DOBKM Tepeunciery B [7] .

lipn onmcaHuy WHBAPUAHTOB KOHEYHOMEDHHX IPOCTHX Cynepanredp
JIm mome3HO OTOXRNECTBATE Cymepanredpy C ee NBOACTBEHHHM IpPOCTpaH-
crBoM (B TOM Cxiydae, Korna TaROe OTOXIECTBIEHME BO3MOXHO). Cmm—
COX VHBAPHAHTHHX NOJMHOMOB H& KOHEUYHOMEDHHX IPOCTHX CymepanreG-
pax Jn cv. B [8] . Nlo Gomsmet wact, onm mmenr Bun Sti 9()()"’
wm ot 9(X)"’ IIA HEKOTOPOTO NpeICTaBNeHms @ , THe st
- cynepexex [2] , a olt (’(\; g ) =11 B - zeweruult, wm crpaH-
muit cren. Ha cynepamredpax Jm cepur W, S, STI MHBADHAHTHHX
IOAMHOMOB, KpOME KOHCTAaHT, HeT. "

Caxemyer oco6o OCTAHOBHTECA Ha cymepasredpax q (VL) . Jua
HUX WHBADRAHTHaA CwmHefHas fopma Ha O (n) HewerHo; moaTOMY
RaHOHNYeCKRl! m3oMopfumay (f == 01* , MHIYUMPOBAHHHA sToRt Bop—
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MH - 3TO OmepaTop T comenn versocTm. Ilpr sTOM CrOGRaE HKupmmrosa
HaO{ IepexonT B TAK HasHBaeMy®y C K06 Ky Bbrasm
bkl HeYdeTHYD® CEKOORY

{4 4300 =(x(T([Tdy, Tdg)),
fge E(op © 5(T(e), xeq.

Tepexon oT mMHBApMAHTOB CcynepanrelpH JIu K MHBAPMAHTaAM KOIPHCOeNH-—
HEHHOT'O IpeJCTaBNeHns axreCpH Jlu QJ ) OUeBmIeH B CIIy CIenywomero
IPOCTOT'0 yTBEPKIECHUA, ’
TEMMA. Tyers Y€ I ( p*) - mipapmamTHu#t nommoM Ha mBoft-
CTBEHHOM IPOCTPAHCTBe K cymepaaredpe Jm .Imm Xe %I\r
e€N mers Y (X)= SAE,‘P(X). Torma \{; - mHBapuaHT-
*
Huft momaHom Ha Of p  ; a oroGpazeHue AXI((}*) ——I((},’R)
(g,Y)—> ¥ copsexrmBHO.
llprMepH mpocTefmAX MHTETPUPYEMHX CHCTEM, CBA3AHAHX C KOHEY—
HOMepHHMA IPOCTHME cynepanredpamm, IpmBeneHH B padore P.10.Kmpma-
nopoft, myGimryeMot B sToM c6opHmKe. Bosee MHTEDECHH CHCTEMH, CBA-
3gHHHe ¢ GeCKOHEYHOMEeDHHMHM IPOCTHME cyhepasredpama Jlu M IByMepH—
30BaHHHE CHCTEMH THNA PACCMOTDEHHHX B [9] . PaccmoTpeREe aTEX
cncTeM B nmyxe Meroma Ammepa - KocraHTa HCHONB3yeT NMeHTpasbHOE
pacmupeHme cymnepaxreSpH TOKOB (I OGHYHHX anreSp TOKOB IBYMEpH-—
3amud ONHMCaHa B [IO] ). HamGomee maxuolt 3amaveit spasiercA Opw
3TOM OTGOD WMHTEDPECHHX ypaBHeHmit.

JInTeparypa

I.Pe##tman A.T. lHTerprpyeMie I'aMIIBTOHOBH CHCTEMH, CBSA3aH-
HHe C I'paiyMpoBaHHHME axredpamu Jlm. - 3an.Hayd.cemmH.JIOMI,
1980, 7.95, c.3-54.

2. T et r ec J.A. Beemednme B Teopuw CynepmHOoroodpasmit. - YMH,
1980, .35, B.I, €.3-57. '

3. Rogers A. A global theory of supermanifoelds. =~ J.Math.
Phys., 1980, v.21, p.1352-1365. Px. Mar., I980,

T2A582.

4, larggep B.H. Teopema Jimysmmns Ha CynepMHOroo6pasmax. -
&ynrn.anaims, 1983, r.I7, B.I.

5. NTe#trec HA.,,Cepranosna BB.,, esirmu BE.l.
CynepanredpH Kama-Mymz. - B KH.: TpymH [I-ro MexXIyHapomHOI'O Ce-
MuEapa "TeopeTHRO-IDYHINOBHE MeTomH B fmsmkre., M., I983.

96



I0.

II

Tefirec JA.,, Defirur B.JI. HoeHe cymepaxredps Ju
CTpyHEEX Teopuft., — B FH.: "TpymH [[-r0 MEXIyHapOIHOTO CeMRHa-
pa "TeopeTMRO-TPYINOBHe MeTonH B (msmre". M., I983.
CepranoBa B.,B. AproMopiusMd ODPOCTHX KOHEYHOMEDHHX
cynepaxredp In. - Mss.AH CCCP, cep.mareM., 1983, T.47, ¥ 3.
Ceprees A, MzpapuaHTHHE OOJMHOMH Ha IPOCTHX cyunepaxarel-
pax JIn. Jowr.AH HPE, 1983, ¢.II5, ¥ I.

Olshanets ki M, Supersymmetric two-dimensional To-
da lattice. - Preprint ITEP, 1982, Moscow: ITEP, 1982.
Peftmarm AT.,CemeroB-Targ-lamcruli MA
AxreSpH TOKOB M HesmHelinHe ypaBHerms - Jloka.AH CCCP, I980,
7.25I, % 6.

KmpraanoBna P.0, dpHHe pememns I CYIEeDH3OBAHHHX Ie-
nover TomH, 3Ban.Hayd.cemms,JJOMH, macTt.co.

7 3ax. N 2126 7



P.0.Kupunnosa
fIBHHE PEUEHNA CYIIEPU30BAHHHX LETIOYEK TOIH

0. B Hacrosmeit pa6oTe paccCMaTPUBAKNTCA ONHOMEDHHE HE3aMKHYTHE
nernouxy ToOH, MOCTPOEHHHEe MO CHUCTeMaM MPOCTHX KOpHe#l MpocTHX cy-
nepanre6p Jiu o‘e(mlfb) ospim|), §in) . HeoGxopumse cpeneHus cM. B

[I] [5] . Mu Gymem cremoBaTh 06oGmenmw "cxemu Annepa-KocTaH-
ra" Ha cynepaire6pu Ju, ONMCaHHOMY B [2] . Pemenusa pnsa uenouex
Tonm, cBA3aHHHX C cynepaireCpamu aﬁ(mln,)’ ogp(m,[ in) BHpaxe-
HH uepes "CynepMUHOPH" SKCHNOHEHTH MATpWUH, 3aBUCAmedl oT Hauaib-
HHX JaHHHX. [J1a kjxaccuueckoit HesamkHyTo#t uernouxu Tomn, CBAS&H-
HO#t ¢ asrebpoit Jn oﬂ(w) » DElIeHHS B aHAaJIOTHMUHHX TEpMUHAX BHIIACA-
HH B ['7] . M uccrenyem Taike IOJHOTY NOTOKOB U IOBENEHUE CUCTe-
MH TIp¥ | —~00.

UnrerpupyemocTs nemnouex Tomw, ceAsaHusx c 80(w|m) ¥ c
Mp(ml?m,) BHTEKaeT U3 cuibHOM obmelt Teopems llanmepa [4] , Cny-
Yail 1eNoUKN, CBA3AHHO# C q,(%) , He OXBaTHBaeTCA dTOi TeopeMmoil.

B HacTosme# paGoTe MHTErPUPYEMOCTb 3TON CUCTEMH [OKa3sHa: Npemb-
AIBJIGHH VHTErpajH B WMHBOJOLMM ¥ BHIIMCAHH ABHHE DeleHWs.

fl 6narogapHa [.A.JlefiTrecy 3a NOCTaHOBKY 3a[au¥ U IOCTOAHHOE
BHuUMaHUe K paboTe, a Takke A.[ .Pefimany u M.A.CemeHoBy-TsaH-liaHc~
KOMYy 3a MOJie3HHe OGCyMIeHUA.

I. llyers _A - rpaccmaHoBa aarefpa C KOHEUHHM uicIOM o6pasy-
omix, E(A) = (E® _A,) - r'paccMaHoBa 060JI0UKa JUHEH’HOTO
CYTIepIPOCTpaHCTBa | & () - rpynna Jiu, xoropyw ¢yHkTop,
TIpeCTaBUMHIA cyneprpynnoﬁ & ., comocraBisieT KOMMyTATUBHO! cymep—
anxrebpe [\ ; Hampumep,

S| (A B <eiomaot 321},
0Spmitmu={Xe SL(m|In)Q); 61;)'(B,,,,,e,;.,,X =By},

rue
o 0 0 0...1
BWWM: 0 0 14 ’ 6;”= . '0 ,%eMUI(M) .
0 -, 0

llyers 0} - cynepanrebpa Jlu cyneprpynid Ju G .
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Mu 6ymeM oTOXKECTBJIATH u ¥ npu nomomy Gopme KumnuHra
<XY> = ot XY mmsbem|n) uospim)ing , o aaa g ua(gm)”
npu romomy Heuersoit dopmu<X,Y> = ofu XY , rme OtAt(é %)=
= t’tB . (3pecp M - QyHKTOp CMeHH ueTHocTH). Haxnas cucrema M
NPOCTHX KOpHell cynepaire6pu Jiu (5. 3anaeT H&O} 7 - rpagywpos-
Ky ¥, TEM CaMHM, DAa3JoXeHHe (ﬁ Kak JuHeilHoro cymep-

NPOCTPaHCTBA Ha JBe mnojaire6pH, 9 =4 ot (}_ , he M* ={,§°‘h’
-=4 %; - B rpymme G(A) orum nomanreSpam CoOTBETCTBYOT

v
caaanmeono,nrpynnu N+ (A #un Q_ (A) . B coorsercTBMM C BTUM pas-
JIOXeHUEM Ha Q} BBOAMTCA HOBafl CTPYKTypa cymnepanrefpu Ju co cxob-
KO#

Log+4y, Gg+ 6,1, = [0,0,]-[£,8,], 00, €M, 6,09 .

CxoOka [lyaccoHa Ha MpoCTpaHCTBe o(-A)* 3afiaeTca cTaHjapTHo#t gop-
Mynoﬁ{(p,w}(g) = <§,[d.cp(§), dW(g) o> - Ora croOka HeBHPOKLeHa
Ha OpOUTaX HKOMPUCOENUHEHHOT'0 MPEeNCTABJIEHUA I'PYTIIH G’o( A)=
=N, xQ_(A).

[log, cymepusoBaHHO# o606meHHO# 1enouxoit Tomel Mb OymeM NOHUMATH
(06HUHY0) raMUILTOHOBY CUCTeMy, KOTOpas IJA Kaxnod rpaccMaHoBoR
ayre6pu /\  3anaercA ramuIbTOHMaHOM §,— 1 <L,Lk> na opbure § +
+ Oe ajJeMeHTa § + € , e §f§ ¢ d.ed'e%(A) XapaKTep Ha ajre-
6pe Jiu %+(A),e="‘znd‘€¢e(9 o (.A.)~ . [lpu sToM mpepnonara-
eTcs, UTO NONCTWIAKMNE BJEeMEHTH ?, e orauunn oT O, a koadpu-
LMEeHTH Cy , d,c‘ Np¥ KOPHEeBHX BekTopax €, , €, , cooTeeT-
CTBYOIMX HEUETHHM KODHAM o B CHCTEMe NpoCTHX kOpHe# [] , mom-
HO BKJKUATh B CUCTeMy oOpasyomux aire6pu )\ . YpapBHEHUs NBUKEHUR
umenT Jaxcos Bun L = [L, L *] . 3mech " + " o6osHauaeT mpo-
exumo Ha My (). g_ .

2. Mns sf(mln), ospcdmin) n 0sRCAm+ | In)
Kaxnasa CUCTeMa IPOCTHX KOpHell 3anaeTcs HEeKOTOPhM MOJMHOXECTBOM

T BO MHOXECTBE MHIEKCOB I={1,...,m+n} . Mu monaraem P(1})=E,
ecn b€\ T, p(i) = T , ecnie?, ptin) = pCiy # P(0) =
= 0 . MHoxecTBo I Takum 06pasoM, pasCUTO Ha OTPE3KU, COCTOAMMUE
W3 MOocJefoBaTeJbHHX MHIEKCOB OfHON M To#f ®e ueTHOoCcTU. Uepes "'%
(cooTBeTcTBEHHO, W; ) of03Hauaerca ANMHAE ¥ -0ro "ueTHOro" cooT-
BETCTBEHHO, i-oro "HeueTHOTrO" OTpesKa.

TEOPEMA 2.I. I'aMMIBTOHOBH CHCTEMH, fepeudCiIeHHHe B Tabiuue
I aBagwTCA BIONHE MHTErpUpyeMMy. VHTerpajH IBUXEHUA MMEOT BUT,
vl mmn gom L, sBy U man sfomin), ospim|iu).

Pemenus pawTcsa gopMynaMu U3 Tabauun 2. Hywmepanusa B rabmuue

99



2 cooTBeTCTByeT Hymepauuu B Tabiune I.

CIEICTBUE 2.1. [ch'rbA geeesy A,‘ co6CTBeHHHE 3HAUCHUA MaTpU-
i L(o) . Jan s€(m|n) u osp(m|%®) oun meaAwTCA ueTHRMM BIe-
MEeHTaMH r'paccuaﬂoaoﬁ anrebpH, OiA q,(u,) npousBoabHEMU. Torga
pelieH¥s A CYNepU30BaHHHX LeNOouex Top,u ABJANTCA PAaLVOHAJbHHMMA
BHDAXEHUAMY OT eacp'b)\, seres ewp'm

3AMEYAHUE. [lon, coGCTBEHHHMM 3HAUEHMAMM MATPHULH A
MH TIOHMM&eM 3JIeMEeHTH (OHM OmpefejeHH HeOJHO3HAUHO) AMArOHAJNbHOM!
marpuus ] , K KoTopoit MOXHO mNpHBeCTH MaTPULLY A. , ecan sce co-
GcTBEHHHE 3HAUEHUA MOACTWNANmENd MarTpuus A  pasivuHH: A—C' 30.

Ua dopmysn, mpuBegeHHHX B Tabauie 2, BUIHO, UTO QHANMUTHUECKHE
BHPAXEHUA LJIA pelleHWi# MOryT OHTb NOJYUeHH, eclM ABHO BHUMCJEHH
SJIEMEHTH MaTpHUIH eXR VL(O) . MoxHO mokasaTh, UTO BHUKUCJAEHHE II0-
crefHelt CBOJUTCA K BHUMCIEHHMD GJOUHONUAT'OHAJIbHOW MATDULIH eocpﬂ.(o),

, KOTOpaf BHUMCJAETCHA, eCiId ee GIOKM MMEeNT NOPANOK 2 MIU

I. [pumep.

Cyneg- Cxema MaTpuna YpaBHeHus | Anre6pal ['aMuibTOHU-
JbHKIHS, neuxenua | Jiu ai H
pa Ju
y——
Ppa O E’
o— (1 Py & ) Py=0+8a gt (%) i—[ﬂ'w:;(mﬂJr
st 0% e, ﬁ;@o"« +Orag
==P

PemeHus vMenT BHJ:

> Je_ hto +§0;
wh= Y s+ g Loy - oy D
(mj{,_ Pﬁ‘fbjl) d ( hltc P 5“%)
-+ (10 20 000) oy To il | @&M,‘,_}m’vh_
Pl i, TR (%, B e
-%flck Yo 'S‘WE] %(o 4%%—pdv -J%—) ;

_ .t e £ o
“(t‘) d-ea (0“ 51@ ..tZ[;, @a(c‘v —QW"-—"-“”%)

_ 12 h
Al rn o f coule TRy
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b ohte-4)- g st (e I~ B 37

Pz(t’—'Pm""—%’g—u% %s«c (ohtet)- 2% ohto+—°%‘[;)-

(oh—u—--m%)*?x [&(m.‘&_em)__% wﬂ]
3nechb
0=0(0), d=a(0), P=P(0), p=P,(0),

P=Pi-Pus §=P+p, , c=\p%ha, d=0-pR,0=pp+ 90, 4=pp,-4a.

3. llonosHexve NMOTOKOB ¥ MNOBEJEHUE CUCTEM nmpu b —~ *oo . Bee-
IeM crenynomue 0603HAUEHHUSA: G-""- CBA3BHaA NOArpynIa B MOACTHIAD-
mei# rpymnne G- paccMaTpuBaeMoil cyneprpyrmns (& , cooTBeTCTBYyOMas
aixreGpe Jiu , C cuc'reuon KopHelt xoTopoil cBA3aHa nopcTUiIaLmAn
cucrema (cM. 'raﬁ.nmw D, =1 @G") s, TIET: G(A)—
—_ G ecTecTBEHHaA npoemna Ha noncruamwn no,nrpynny,(fm -
aure6pa Jlu rpyms GY(A) N-—+(A)nG(.A), Q_(A)—-

T
= LwnGw, 4 —cﬂ"m» s off o =%
[lorox cynepusoBanHo# nernouxu Togu JeXUT Ha opGuTe aneuen'ra

§+53¢§ ) B KONPHCOEIUHEHHOM MPEeJCTaBIEHUM IPYTIIH G W=
=N"’ W = Q%) Crenys padore [3] , paccmor-
puM ,u,enc'raue I'pyTIH G- (A) Ha G': (A) , ompegpeJieHHOe (opMyJoi

(%,4)9 = ngq*
3mech %SN (A), 4e QT W, geG (A) 3ro pmeficTBue
NpPORONKAETCHA H0 nya.ccoaoacxor'o IeficTBUA IpynnH Gc( A) Ha Koka-
ca're.ubﬂou paccloeHun T+ G—" . OroGpameHue MomeHTa

P:T*G (.A)—*WVCA)G(Q (A) , cooTBeTCTBybmEEe paccCMaTpPUBa-
eMoMy NeACTBMD MMEeT BUJ, [3]

Pg$) = Payg, & © P‘bgfrw(—A dg's) ,

rae G Q, §e(q7(.A.)) y & FoKacaTelbtoe paccloerie
(A)  oTomAecTBIeHo C G (A)x(q}l wn® C. moMOmpD Npa-
BHX COBUIOB, JJd few (A), Ceg (A) 0603HauuM

(f@c). Oycrs Qc (A) = - CTaMOHapHAA MOLTPYNNX BJie-
MeHT&a 0

[IPEJIOKEHVE 3.}. [lycTp aneMeHT {-eﬂf (A) TakoB, uTO NOm~
crunapmuit snemenr Fa Y ABJAAETCA I'JIABHHM HMUJIBNOTeHTHHM. Torpa

I0I



5 - raagkoe momMHoroo6pasue B T*G"( A

s C T v

rpymma N2 x Q¢ (A) meficTByeT Ha .]}ff’ ¢  CBOGOZHO M
COGCTBEHHO, TaK UTO omnpejelieHo (axTopmHoroobpasue

Hgo= N7 \ Mo /05 ) .

CoraacHo nemme 2.2 paGoTH [3] opbura Oc BKJAJHBASTCA B Ka-
yecTBe OTKDHTO! 06JacCTH B NpPHUBEJEHHOE MHOI'00Gpasue s c

TEOPEMA 3.I. JomosHeHue M 8¢\ 00 ABAAETCA 00BENUHEHUEM
nogMHOr006pasuit MeHbumeR paauepﬂéc'ru ¥ TIOTOK CYTIepM30BaHHO# e~
nouku ToAn TpaHCBEpCaNeH K BTHM MHOT'00ODa3UAM.

TEOPEMA 3.2. IoTok cynepg3oBaHHO! Lienouku TOZH MOJIOH TOTHA
¥ TOJBKO TOI'NA, KOTNA NOJOH MONCTHUJIAKMMU NOTOK.

CIEACTBYE 3.I. llyers P - cucrema npocThX KopHe#t anreGph
n §%, @ - asTomopdusm Kaprana (MuHyc cymepTpacrnOHUpOBaHME
B 'g" " . Torpa, ecnn 3neMeHTH § ¥ € TaKOBH, uro €= Pe,‘ ,
§=- 0€ , To moTok cymepusoBaHHON uemouxu Topn Ha op%wre 3ne-
MeHTa § + © ' TOJIOH.

llenouka TomH, CBsA3aHHaA c¢ cynepajireSpoit Jiu 9(1@) , BO MHOIOM
aHaJIOTHUHA KJaccuueckoit uenouke Togh. B uacTHocTH, ecam ynoBiaer-
BODAKTCA YCNOBUA, CHOpPMyIUpOBaHHHE B clefcTBUM 3.1, TO MOXHO
BBECTM 3aMeHy KOODAMHAT %= e“’i e'xiﬂ . Torpa ypasHe-
HUA TIDUMYT BUT

"

L T X, -%;
3%= ci-1et—1e "-6"6}""" c{l, (I)A

rfie TpennoiaraiTcA $opMalbHHE I'DaHUUHHE YCJOBUSA X=-00,%, =+e0.

PaccMaTpuBaeMyn CHECTeMy, TAaKEM 0GpasoM, MORHO IpeXCTABIATEH cede
RaK MeXaHW4YeCRyD CHCTEMy H3 !\ TO4YeK B HpOCTPAHCTBE, pPa3MEpHOCTH
KOTODOrO paBHA Pa3MePHOCTH IpaccMaHOBOf# anredpu /\ . Pacoa-

cuBaf ypaBHeHHSI (1) IO KOMIOHEHTaM DA3lOXeHEA IO Ga3HCy B I'pac-

cMaHOBO# anreépe [\ momyamm
<0) (4]

LNCORIR It M I O NN ) (B iB)
%, = %~ % +B(xF, w )] +
,»m

-0 @ )
+e T [no;ﬂ—oc,;“n},, (x, ] .

3nech ew={(a), B=(g;) - Mymprummgexcy, | pl<|al , P;

j — HEKOTODHe MHOTOUJNEHH CTeNeHM MeHblel | | . Ypasrenus (2)
NO3BOJIANT MHTEPNPEeTHUPOBaTh LEeNouky ToiH, CBA3aHHYW C cynepaire6-
poit (}(W) KaK CUCTeMy, COCTOMIYl M3 HECKOJbKUX TOICHUCTEM

o » KamIasd M3 KOTOPHX MpenCTaBiAeT COOOH cHCTeMy UACTHL Ha
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"ypoBHU" COOTBETCTBYMIME CTaHIAPTHON Z- rpajyupoBKe B I'pac-
cMaHOBO} a.nredpe(d,eggq_ﬂ BaauMogeiicTBue uacTHIl Ha 4 - OM
YPOBHE 38BUCHUT OT COCTOSHMA CHUCTEM HA YPOBHAX, MEHBIMX 4 - Oro.

TEOPEMA 3.3. [Ipu V— +00, ac‘;"’—» const , TO eCTb B jgaje-
KOM MpOIJIOM ¥ B JaJNeKOM GynymeMm IOBefeHWe UaCTHl GIMSKO K MoBe-
JeHUn CBOGOMHHX UACTHI.

Ina uenouex Tops, CBA3SHHHX C cymnepairebpamu Ju oﬂ(mln) "
oap(ml'l,w) TOXKE MOXHO MPENJOXUTH HEeKyl MeXaHWUeCKyl MHTeprpeTa-
. PacemoTpuMm njfA npuMepa LeEnouky Tomn s 60(”&,‘4) , B Clyuae,
KOr'ja B CHUCTeMe MMPOCTHX KOpHe# TOJNBKO OIMH KODeHb HeueTHHi. Pac-
CMOTPEHMA B OCTAJBHHX CJIyuasX aHaJIOTWuHH, HO (oJee I'DOMO3IKHM.
Marpuua L s TEKOM Clyuse MMeeT BUJ,

17

T
1,0 Gy
L'Q= " 1‘ Pm“

5 a(t.gd,‘ )
0 1‘.' ',ew
| 1 ¢ _ :
3p,ecr> . ,q,y o, »6 - UYeTHHEe BJEMEHTH I'DACCMaHOBO# al-

re6pH, oc , ‘& - Heqe'rHue Us gopmyn (I) TaGamusl 2 BUOHO, UTO
a(h) npornopumoHansHo ®(0) = &, . [loaToMy MOXHO BBeCTM cle-
LY0Iyl 3aMeHy KOOpHMHAT

a,—= T | w— Yy, J"’j=‘ ¥ Yin

Torga r'awmb'ror-maﬂ paccMaTpuBaeMoil CUCTEMH 3amuumeTcs B BULE

= + _
H %Y (x' P’V §= QJ') {'=1 e
= i~ x
_Z;l e% i apev
a ypaBHEHHs ,H,BVDKeHHH NPAMYT BUA,

P e T R ey
== xX=e H "V -¢ *

xm= aom_rxm,_'_ ‘r& % 9 aye ‘J‘! y'ﬁ& v, .e‘y'”-f h

1

3mecy =¥ -
Vx moxHO paccMaTpMBaThb JUOO KK ypaBHEHUA [BUKEHUS CHUCTEMH
us (W+M) uacTul] Ha TIIOCKOCTH, JHUGO KAK ypaBHEHUS IBUKEHUA UETH-
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pex cucrem X“’, Yo x# yen , DACTOJOXEHHHX H& IBYX
YDPOBHAX~-HyAeBOM M nepBoM. CuCTeMa uacTHl] Ha HYJEeBOM yYpOBHe - 3TO
nofcTuiawman cucreMa. OHa mpencTaBideT coboft nBe HeB3auMopelcr-
Bywmye uenouku Tomu Xm n YO YpaBHEHUA OBUXEHMA NJA CUCTE-
MH H& NIePBOM YpOBHE MMEDT BHJ,

®) 0 (0)
@ %N )
X, =-¢€ v (“’1—x$ )

(0) (o) [{ )]
v (1) X, = X W ( x2 (o)
=ty a2

0) ** 2. ¢0) v 0)_,.(0)
A K X, 10 ) X~
X —¢ M M(W(f“m ).‘.emyf ,

(o) €0) ) )
w__ -% Yt SO0
y1 = M - @ (91 y‘ ) ’
()] (o)
W ehtYn (0 0
= g " _ .
w . (?11;-( ?"' )

1
Takum o6pasom, cucTem, X“ u Y‘" yXe He ABJANTCA 38MKHYTHMH,
TlloncTunaomas maTpuua L(O) ABAAETCA OJOUHO-IHarOHAJbHOM

™ L 0
LI(O)=(° L%)'

lyers A1< ve )\w- COGCTBEHHHE UMUCJE MATPULIH L” s Mpseres
j&w~ COGCTBEHHHE UUCJIS MaTPHULH l_,z . [loBeneHne cueTeMH Ha
NEPBOM ypOBHe MpH Y — * 00 saBucur or ssammHoro PAaCHoJOXEHNS
OTPEe3KOB [)‘“ )\m] u EI“’H ﬂr"] ¥ ONUCHBAETCA CJejywmelt Teopemoi
TEOPEMA 3.4. llyers A, < M‘Am’-/“}‘)‘m‘./“' .
Torpa npu j—> *oeo nmepsue 4 uacTH B cUCTeMe X" ¥ nocrepnxue
(n-é) YaCTHL] B CUCTEME Y“’ BELyT ce6a Kak cBoGoAHHE. KoopouHa-
TH OCTaJbHHX UACTHI] MMENT CJCLYWIYD ACHMITOTUKY

X, ~ G(Ak"&‘)t mpu K= $+1,..., M,

‘%,"" edm‘./“ﬂt pn ‘0=1,...,} .

[lyers N’f < )\, <./"’5+1 , A.-_ :)Ju" < AW . .Tor-,u,a npnt---oo
nepsue (M~4f uactun B cucreme X W noclefHMe §  yacTMy B CHC-
reme YV asnmorca csoGomHbm. KoopouHaTH OCTAJbHHX UaCTHl] UMEDT
CIAELYDIYD aCUMITOTHKY

® v e“m—kﬂ‘-”‘n’t npu K=W-1+1,,.,, m,
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%v ed«‘ﬁ'w—-ﬂﬁ 1 pu f:'f,..-,j ‘

Kak usBecTHO [6] , nput-—r-:teo YacTHIH B NofCcTUIammelt cucreme
BEAYT Ce6a Kak CBOGOHHHe, npuuem %, — A; ,9,. M npub— +00
R )\m_,-,ﬂ Jjg"}bw_ +q TIPH bP—s-00 . Ipn’f—% 00 uacTum
Ha HyJNeBOM ypoBHE BHCTDOEHH B nopsfke BO3PacTaHUA CKopocTeit, a
pu V—>-0 -3 HO?H,IIKG youBanua. TaxuM o6pasoM, eCJu MpH

7 —+ o0 cucrema X o pacrnonoxena nesee cucrems Y | 1o
BCe UACTMIIH Ha 1epBOM YpOBHe CBOGOIHH. Eciau xe cucTema X“” "Ha~
eoxaer" Ha cucremy Y , ro Te uacTMiH, KOTOpHe "jemaT" Hap,
o6nacTpo "nepexpHTHA", 3a KOPOTKOe BpeMa "yjeTenT" B GecrOHeu-
HOCTb.

JokrasazenabCTBO TeopeMu 2.1 crenyer u3 0606meHUs Ha CYTIepCIy-—
uait [2] TeopeMs I paGoTH [3] C yueTOM TOr'0, UTO HUKHHe "cymepmu-—
HOpH", Mcroab3yemse B (OpPMylNax, COXPSHANTCA NPU YMHOKEHUM CJeBa
He BepXHEeTPeyTroJbHYD MaTpHULy C eJUHHULIaMM 10 HUATOHAJM.

[lpepnoxenue 3.1 npu nomomu 7 - rpaiyupoBK¥ B I'paccMaHOBOH’
anre6pe A csogurcs k npegJoxeHuo 3.3.1 paboTu [3] .

Teopema 3.1 caenyer u3 npepioxenus 3.3.2 paGOTH [3] u Toro,
UTO Or'paHUueHKe ‘TU| Mf,c Ha MHOroo6pasue YPOBHA MOMEHTA £
ecTecTBEeHHO!l MpoeKuMM Iy Ha NOACTUIAaKIee NMPOCTPAHCTBO ABJAETCA
peryJispHuM OTOOpaxeHUeM.

Teopema 3.2 crenyeT u3 TOr'0, UTO B KOMIOHEHTaX pPa3JOREHUA
no 6asucy B I'DACCMaHOBO} aiarefpe Bce ypaBHEHUA, KpOMe MOLCTHIA-
omero, MOI'YT pacCMATPMBATHCA Kak JWHelHHe HEeaBTOHOMHHE YpaBHEHMA,

Teopema 3.)3 c?:‘n.ver M3 TOr'o, UTO B CWJIy cJencTBua 2.1 mpu

Y —+ o0 o 5 Ps MMENT ACHUMIITOTHKY BHAa:

[
W~ Y
¢ )
P:d)~ ’&;d)tey e M4 t )
[logcTapnaa TakyD ACUMITOTHKY B YPABHEHWUA IBIXEHUA, MOJYUMM, UTO
A;<0Q , T.e.Qy—=0 u, crefoBaTeisHo, p; — cons
Teopema 3.4 HoKasHBaEeTCA TeM Xe METONOM, uTo M Teopema 3.3.
OBO3HAYEHWSI B TABJMIIAX. B ra6muue I mna kaxmolt cucTemn npoc-
THX KOpHe}t paccmaTpuBaeMHX Cynepairelp BHIMCaHH oOmult BUI MaTpuU-
ue L, nemamett ua opGure § + (Oo » TAMUALTOHUAH W YDPABHEHUS
JIBUKEHUA CHCTEeMH U ykasaHa airebpa Ju (9 , C cucreMoft xopHeii
KOTOpOi#l CBA3aHa NOACTHUIAWMasA CUCTeMa BO3HMKawme# CyrnepramuibTo-
HOBOA cUCTeMH, €;; O0CO3HAUAET MATDHLY C BJEMEHTaMM (€y;),¢ =
=d;,x ¢ . Crpoxi ¥ cronbus MaTpul HymepyoTcA oT 1 Jo 4, JGadA
4, A) , or I mo(m+4) naa M| n) 1 oT—(M+n) 1o (M) ms
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osplAmidn) n osp(mA| In) , npuuem naz 0sp (Im] Iw)
uHgexc O mporyckaerca. Airedpa Ju§(#, A) peamusoBaHa Kak anre6-
pa Ju (Wx#4)- MaTpuy C BJIEMEHTaMu U3 IpaccmaHoBoft aire6pw A\, ,
He uMmenmuMu, BooOmE I'OBOpA, ONpefeNeHHO! ueTHocTM. Ha sieMeHTH
MaTpUL, HaJIOKEHH CJeLylmue Or'paHUueHUs

" pci
w w ~
4.'J‘_‘;.4(P.',)1—= 0, (§4 Pi=0 s g(w) .

3mechb( )Tosnauaefr HEUETHY® KOMIOHEHTY, ~ - INOACTUIANMUA dJe-

MEHT .
YeTHOCTH 3JIEMEHTOB MaTpHL], NEpEeuUUCeHHHX B Tabiauue I BHuuC-

JSOTCA 10 GopMysam:

() == P} { pch) + pCi+1) B crpoxe 2
Py =P Pt + p(d B CTpokax 3, 4
¥ B cTpoke 5 npu > %

P<Os) = p(a,) B crpoxe 5, u P(pﬁ:’ﬁ B CTpoKax R-5.
B ¢opmynax Tabawus 2 UCNOJb3YRTCHA Cleiylmue 0603HAUEHUSA
o (M%,h—i,.- oy M+H )
J

A'ﬁ = Vi, man
T ' Oy ity yi1t300
A = Bew(P(MiMW"m“ )) ,

0 1.'hirff,-.-,‘Mﬁl"m)
A;,L—B“(Mg,m,..., men ) °
T . 1',‘;f1s-v-,m"” ) .
Ai’i/ iBe%LP('Md-]w,cu,mi‘w) *
3nechb ‘Mj ’""}“ - MaTpUlA pasMepa K X K C DJIEeMEeHTaMu
4000 P

by
(.Mg‘m *K A)AM == [Cxp.tl-l(O)];/v’ P
P - MaTpuIa, MOJYyUakmasaCs U3 MATDULH M savenon uernoc-

Teji CTPOK ¥ CTOJOGLOB Ha NPOTUBOIOJOXHHE . it S
. , \ st yere
SANMEYAHUE. Ecom P(V) = p(}) , To marpuua é:{«H:...,’ gy

He ABJAeTcA ueTHo#. OmHako, eciu P(i) = 0 , To Oepe3auHHaH
MOXHO BHUUCJUTH 10 OGHuHO}# (opmysne. B arom cnyqae%ez'g 3HaueHue
fred ey M+N
. = 6 VHY u P
neuerHo. Ecmu P(Y) == 1 , To GepeswHuan maTpuun Soi ey Mt
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Heonpeneneﬂ HO B TaxXOM CJiyuae oIpeneleH 6epeammaﬂ MaTpPULIH

Vit man
P(M}ﬂﬂs ;M)
Tabauna 1
n.ﬁ Cyﬁgpa.nredpa ﬂfﬁiﬁia Matpuua L
I q/(u) Oo-...0O
Zheu*% Gt i TH € oy
2 | Sbommny  |oomee o
e =>0 E{ﬂ.‘%’ew’*c‘—&w g’ ]+
3 05p(hmat, An) PANPG-+]
s =>@ 1‘%[%_1’{,—(4) ei{,.),”]}
A N il e roe , +
'-O-m'o¢° Khm"’” ’ ’ ’
05p (I, n)
. G oan PP +
. 2 cﬁ&’iﬁ‘ (4) e— 'l‘, ]
p( )[J')(HM]
*2 el [ €, -M]
)
o Rt o
J—— ¢M19(H)
Y, cle. - )[P( +
osp m,dn) PP il i €]
pyfpi-nd]
| H.‘& 2 I:e _( 1) - 441:[
| Istamen ’
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Tabauna 1 (nponoskeHue)

YpasHenus neumenus| AsreSpa JIu§9 TamuibroHMaH

o 0o

+= " i - @k 1-, w -
Jisnd Sewy | U ppa;craig;
POt Bt et
04=P, 0~ Ay p;+ 1

Py="—C4 e

Pt St beient Offmpglopfct | el T e age,
?‘»:“'w-t Oyt

%=y Piy) &

P=Ci050y,, i, 0.0l )o

A=ismn—1 gﬂ:&m K*glw “Z""’ p({;’,( ) peé-)
Preeti=Come Vi, @ y}(m)emege(m) & [(—1) L+ A a¢c‘]
0y=-P, %

Q=0p, P00 A amrny ?9%‘%’? ghunp

Pi.= .c‘;a,;— % g Cig g&ﬂl‘)ﬁ..ﬁ %z(m‘) ®

{,15":'"*": egliura..oglte )0 P . P

™ e Z) poatie) ae-ac,
&y=- %P, % @9pim,) - f)

O =P~ P B

{I = 2, vy My

P=—0,04= 0y Cy . _
Bty |fie.agngo TPy
I}'=CHGM-0."0 =l et bo@mWQ 4= 4 s Ve
Qy==(P;+P,) & es& (fe)

. + €00+ 0y Cp )

0y ={(Piy—P;) 0 4

4l= 27-‘ ) m+
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TaGanua 2. PemeHus cucrem u3 Tabmaus 1.
I) . = . -1
%0 %14 04€0) ‘J’w,m ’

, _
PCOI=Y PO~ 0Oty ot

=4 peonley a0y g cont -
) Yii By % %,H Y Uu“#‘”%;,.,;,#m,ﬁz.i ?

(Isi=su-1)
_ ~ . -
PaSHI= s Puc0) o + Yt Bt (0) Yo,
3mech Y= Nn—h'l, bl » 8 BJIEMeHTH N: BHDAXANTCSH

yepe3 3JEMEHTH MATDHUIIH eoop,‘l?L(O) N0 peKyppeHTHHM (opMyam
1
Na,}= [eaxp VLo Wbt weed ?
ke K K K (K
NG = Nig = N5 (NG Ny

2)
P, pc)
AL AEW —
[pm v %, (0) , ecau pCay)=0 ,

LYW
($5]
Aﬁpa)_ ; (0 , ecan p(oy)=1

i )

h=p0-0,(0) ——2%— >
P P L(u AP pebad

Pich— P02+ {5 B, -0 (o AJE?"T

bt ment (1)
" UMW)
1
Pren 9 = Prpes€0) + — Fi™™ Bt (O) 0)
ma+
3)
' P
! ap (00
1
t —
Ak ’.A&%’ 0 (0) 5 eCJu P‘a'i,)—’:o ,
b (2)
¥ T\
%( )= Ap(‘\) _
APc't') 0y (Q) ecan p(0;)=1
i

npu Asis M+n .
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P“” P(w-1) /
(3)

pih= p,,con—uﬁ—aq(o) i (O)T;('i,f,'—
it
npn 1= < M+n - 1,
piman)
N, W (4)
Prgars () = Prpaa (O + ﬁm— Gy (0)
Mt
4) A'i' %
a, = ( A;. ) % (0) .
v

lpu 4<is M+ ¥ Q,L(T«) BruMcaserca 1no gopmyne (2)
T P(2)

1
Ay, A
P‘(’D)=p1(0)+——!g—— 0 0) ~ a,l(o)_p%_
[Ipn Tsiswm+ n-1 Ps (‘b) BHUMCAAETCA 10 (QopMyle (3);
Prsn (V) Brumcaserca no gopmyne (4).

o = _ZL a,(0),
1
e ,0 ) 9
A
a,d)=£—‘=A‘—a,(0)+AJi_—3— 0, €0)»
°.% % (A' )’“
% %
ecn 0)=PC Q) = 0
u P( 4 P % o)’v
0= 5% 0,01,
A, AS

°
1
° [
A
%ct)— A; ou,v(ow—zl'—‘— AP
¥ 3

ecan p(0y) = peog =1,
BHuMciaseTca no gopmyse (2).

lpu 3sisman W(V)
AT A° P Apm
P4<t)—p4(0)-——1'—ou4c0) -;;‘ a,(0) A;z:, ~ 0, (0) —p2X— ,,(,,, )
2
P p(z) P(2)
A
=) % g (0)

Al
P =p, (0)+ =% A 0,(0) - 4,00) ,,(3, ARG
lIpu < V= m+n-1 Pi (t) BruMcaserca no gopmyae (3); pmm '[7)
BHUMCJIRETCA 10 Qopmyse (4).
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. H.D.Pem

TOYHO-PEIAFMHE KBAHTOMEXAHWYECKVE CHCTEMH HA IKE
CBSAHHHE C KJIACCHYECKVMH AJITEEPAMY T

§ I. Beezemme /

TlepBHM IpEMEpOM KBAHTOBOf TOUHO-pemaeMoft CHCTEMH HA Tenoy-
Ke GHia m3oTpomHas Mozexs laftsendepra [I,2] . Oma oumcHBaer Bsa-
PMOTEACTBYRIYD MENOUYKy aToMoB cmmua 1/% . TamaisT Mozexs
Taflsendepra mHBAapEAHTEH OTHOCHTENBHO IpymmH SY(%).

B [3] oumm ycramomnera m pasBmTa B KBAHTOBOM METORE OGpaT—
Hoft 3amavm [4,5] CBASH MeXIy TOUHO-DEmAEMHMA KBAHTOBHME CECTEMa-
ME HA uenoqxi ¥ pemeHMAME ypapHeHEA SHra~BakcTepa. 3TO ypaBHEHHE
Ha MATDHEIY R (u,) 3aBHECANYD OT HEKOTOPOT'O IapaMeTpa MW,

Y oKs b=1" . OHO HMeeT BEN:

R”'""(u)kw(uw M(V)-—R:“‘MR""“(MWR 1 (W), (1)

BeeneM oGosHaueHms R W) 5 R“(u,) R23(u) A8 MATPHEL

xenc'rsymst@V@V V=’G ) , TAaKEx, 9TO
w% Uiy, bty o

Rt = Ma,m)‘f s Reg ) 2 R“a(u)o" % T.I..

Hemomssys T o603HAUEHHs ypapHerme (I) MOoXHO 3amEcaTh Goxee
KOMIAKTHO

Ria ) Ryg U+ 1 Rq (1) = Ry (1) By (U+1) Ry (). (2)

ByneM rosopuTh, 9TO BHIOJHAWTCA coo'raomelma flura-Bakcrepa, ecam
5 mpocrparcrse Vi@V, @V, , (V= C™) samams Tpm Marpmm

Rip (W), Rqa(u) Rgg(ﬂr) Taxme, Iro
1“%‘— % ’z 1':“3 {‘.l, i«‘
Ry Wy 3= R (w)o’ R,,(u«)j1 (1,,)5  Bugtd] _WJ ’;"(u)di

¥ OUHE YLOBJIETBODAOT (2). Tarue ManEIlH dyneu Ha3sHBaTH R -Mar-
pHLIaMH,
BaxHHM KxaccoM pemeHm#t (2) smuaprcs (r - EEBapmanTHHE
R -matpumi, STo TaxEme R ~MaTpEmH, KoTopHe meflcTEYNT B HpO-
U3BEJIEHME IByX IpeACTaBAeHmE Hexoropol rpymm G ® mEBapmaHT-
HH OTHOCHTENBHO €€ JuaroHajxsHOro neficrsma: .

Ry =Ty @ T Ry (w T, (¢H @To (g™ 3)
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\
rme T, - u&;enc-ramxetme G 3V, . Tarme R -uarpemH Oymem
cﬂaaxa'rn CBe€ mmexcaun, odosna‘!amm KaKoe IpencTaBneHHe
“u“w)
G meficrsyer B V; : R

B Hacrosyel pado're Bmc.mm'ca codc'rnemme sHaveHms ( -mi-
BAPRAHTHEX chep-darpmn (§ 3) B cayuae, korma & - mmaccm-
qecrad rpyma Ju. Ilnan cratsm caexyomait., B § 2 npusenenu mssecr-
mHe (G -~mEBapmamTHHe pememma ypasHenma (I), neficTsypmEe B mpo-
E3BEJICHMR IBYX (yHuaMeHTAXBHHX IOpexcrasieHuft, B § 3 mo mmM mo-
CTPOEHH KBAHTOBHE TOYHO~DEmAEMHE MOJeNH Ha Iemo4YKe B BHIUMCIAEH
CHEeRTp cooTBeTCTBynmAx Tpancfep-marpmn. B § 4 odcyxmaercs cBash
¢ Teopreil mpencrasieHuA.

ABTop Gmaropmaper J.J.%amneesy, A.A.Kumpmanosy, I.II.Kysmmy,
E.K.CrasmnHy 3a MHOI'OYMCNEHHHE HHTEpEeCHHe OGCYXUeHms,

§ 2. _G -masapwanrane R —warpuny

Ecom G - mraccmueckas rpyma Jm, TO HamGomee IPOCTO YCTPO—

eEH R -MaTpMnH mefiCTByDuMe B IPOR3BENEHMA NPOCTPAHCTB fyEma-
MeHTANBHHX mpeicraBxeHEf G . B HacrosmeM naparpade Oymyr mepe-
YECNEHH OCHOBHHE TAKHE R ~MATDHIN

= SWUw).

Marprna R (u) neflcTBywmas B TEH3ODHOM NPOM3BEINEHEM IBYX
BERTODHHX npenc'rannem SUin) (Vy=V, = C*) mmeer smn:

(151)
Ry (W = w+P,, (2.1)
p: o~ MATDHNA NEPECTAHOBER B V®V, . Ecm ¢, - Gasmc
5C", o B0 =1¢ @6 .
Bce ocranpAHe JyHmaMeHTANBHHE OpEeNCTaBICHUA SHn) sapra-
PICS SHTHCHMMETDUYHHME CTENeHAMA BeKTODHOro HperncTaBaeHmd. Ecam

wepes Viy...¢, 0COSHAWNTH NPOCTpAHCTBO {-ro IyEmAmemTaiEEOTO
mpencrasrerus Si (w)

V(1...c)=Pq:.oV:°---®Vc » (2.2)
TO

R'(:Z) (u«)——1 R iRy (U=t Rm P, - (22D

w
dra Martpupa IOe#cTByer B ODAMOM nponsnenem%@\fa m,,Vu =C"
Ee MOXHO 3amacaTh HeIOCpPENCTBEHHO depe3 I'eHepaTopH SM/(W) :

1,
Rty W) = W+ &; B Py .
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|
K HacTOAmEMy BpeMeHH EMeeTCH NOCTATOTHO GOAEmOe xo.mflec-rao

S%(m ~RHBAPHAHTHHX MATDHI [6.7] , OTBEYANNEX pas npejcTas-
xemam SUMW) , HO MH He OyIeM Ha HEX OCTaHaBIMBATHCH.

6. G = S0 .

Pemenme ypasHenms (I), meficTBymmee B ITpOR3BENEHEE ‘uayx BERTODPHHX
mpencrasnermt SO(w)  maftmeno 5 [8] ,

W¥) ‘
Rop () = 48— T- Ut +-m) By + Juk,, | (2.4)
3mecs P, - marpmia nepecramosxm 3 Vy @V, V=V, = ¢",
K 4,'7 P:,:, . b, ooosmauaer rpamcrommpoparme » mpocrpascr-
BE 9 o

B padore [9] Ouma mafinena R -marpmma, meficreymmas B mpo-
H3BENeHAM BEKTODHOTO NDENCTARNEHHs V Ha CIMHODHOE HpeJiCTaBIe-
Hme

R = -2 TeT + s 0¢, . (2.5)
3necs C‘;,j - I'eHepaTOpH 30.(10 B CIEHOPHOM IOpeICTaBReHAM
= -0y Rrp e =10 . (2.6)
OmE neficTBYOT B mEepBOM IMPOCTPAHCTBe. FaSHCHHE MATDHIH e},;
((*"}L)xe =d}K d"' e) ZefiCTEyDT BO BTOPOM IPOCTPAHCTEE.

Iipe #= %Kk CHEROpHOe HpeICTABNeRHe pacHamaercs Ha [Ba Hpex-
craBreHEs ¢ pasHoft cmmpameHocTED S= S + @ S_ . Tpoerrop Ha
s’i mmewr Bun: Py = 1: [ , I"=<4;)””'y; ...fs + B coorsercTEEE
(+, V) - R(—:‘/) .

¢ ormt varpma RV pacmamaerca B R
R -warpma, neficTsymmas B mpomssexeEmr S @ § mMeer mo-
BoxeHO CromEuf Bun [3] ® MM He GymeM ee 3mech UDHBOTETS.

c. G= gp(i%)

Sp(U#) - mmpapmanTHas R -Matpuma, meficTEyDmAS B MPOE3BENEHER
P 5
IBYX BEKTODHHX IpeNCTARICHHH SP( i%) maftnena » [I0] *):

Rag W) = U+ I+ W) L+ (u+In+ 0P~ QWE,,Z . (2.8)

Brecs,_ Pm" marpmma mepecranoskn B V@V, (V= CM) . Marpm-
ma K,, meer crexyomaf sux:
®)K rakomy suny Marprma (2.8) mpmeenena E.K.CRuapmmmm.
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o 0 0 ©
'~K~ 0 k -k O
m\ 0 -k Kk 0 ' (2.9)
v V0 0 0 0
“ M N "
EouHas crpykTypa ompenexsercs pascmemmem ¢ =C @ €, Marpn-
ma K neftcrsyer 3 ("@ C*, K= P , Tme P - marpmma

nepecTaHOBKY B G}”@ cv , 1 - odosnavaer TPAHCHOHNPOBAANE BO
BTOPOM IPOCTpAaHCTBE,
8 3. KpaHTOBHE CHCTEMH CBABAHEHE C (b —AHBADAAHTHHME
R -marpumamm .

B arom maparpafe mo Rqaarpmau IpnBeIeHHHM BHmE CYIyT
TDOCTPOEHH KBAHTOMEXAHHYECKEe CHCTEMH Ha KOoHedHoff memodke,

PaccMoTpuM HAG0p JMHEHAHHX MPOCTPAaHCTB Vi, Vgs--.5 Vi .
ByneM roBODETE, 9TO VK ABIAETCA OPOCTPAHCTBOM COCTOSHE# K -ro
ya3xaa nenodrm. IlosHoe NpocTpaHCTBO cocTodHME GyneT TeH3OpHHM Ipo-
E3BeleHEeM V[0 BCEM ysjam:

H=VeV,e...eV, . (3.1)

BeenmeM eme OmHO BCOOMOTATEABHOE HOPOCTPAHCTBO Vo . B nmpon3Bere—
mm V, ® {  mocrpomM Marpmmy moxompommm [4,5] :

Ta ) = Rg (W) ... Ry (%) . (3.2)

MHaexCH BHM3Y 0GOSHAYADT IOPOCTPAHCTBA, B KOTODHX MATDHIA
IeficTByeT HeTpEBRANEHO. Ecim Rax(“) yrosxersopaer (I), To

Rag Ta+1) Te () = Tew)Tam+1Rge(w) . (3.3)

Cnen MaTpmIH MOHOEDOMEHM IO IPOCTPAHCTBY Va, OpEHATO HAsHBATH
TpaHcep-MaTpANEH

Ta) = Tvg To(w). (3.4)

VHnmeKc G, YRa3HBaeT Ha NpecTaBdeHmm rpymms & , RoTopoe meft-
CTByeT B Vo. .
M3 (3.3) crenyeT RKOMMyTATHBHOCTH cemeftcTBa Tpanchep-marTpim:

[tzwm, tgem] =0. (3.5)

9to cBoficTBo TpaHcyep-MaTpUn HDOSBOJNAET PACCMATDEBATE MX KaK NPO-
n3Bonaume {HKIMM INA MHTETPEPYEMHX KBAHTOBHX CHCTEM C IPOCTDaH-
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creom cocrosmmlt ¥ [4,5] . /

Opocrefimme mpuMepH TAKEX CHECTEM COOTBETCTEYDT C » KO-
Ia V » Kax JuHef#iHOo®e HpOCTPAHCTBO pammV R SBAfeTCA IOpOCT-
PRHCTBOM BERTODHOT'O IPEACTABAEHM IDymmH (G- . B sToM ciywae,
eCJM TaMUIBTOHRAH CHCTEMH BHOpDATH B BHIE:

_d
H=—tdnban|, _o > (3.6)
OH GYEeT JOKQIBHHM
N )
H =“§{ HW,u,H ’ HN9N+1 = H N,1 . (3.7)

C dmsnmueckoft TOURM SpeHEs 9TO O3HAYAET, UTO BIAEMOIEICTEBYDT TONEB-
KO CocemEme y3iH. Jna HMH MeeM:

Gr=gu(%) 5 H&,Cﬂ: Pe’cﬂ ) (3'8)

G’=s0("') ? HL,H=ZI:;3)I—“1_2(P¢;‘”— KC,CM ) ) (3.9)
— n+h

G SUm, Hp, = Tonn Lt (wm( e Ko )- (3.10)

HeTpymHO yOeImTHCA, PO BO BCEX Tpex cxydasx H 4,04 MOXHO Ipex-
CTABHTH B BHNE:

Hegu="C+ ¢ A"“@)\’) K . (3.1I)

3necs Ae - reHepaTopd (T B BEKTODHOM MDEJICTABNEHEM B T .
yaxe, amazormmo \p. ., , K v = larpma Kuwmera g & .

¥z (3.6) caemyer, uTo maA BHUMCJIEHREA cnektpa H mocrarowHO
HaltTH COGCTBEEHHe SHAYEHHS COOTBETCTBYDHEX TpaHcep-marpmm. Hmxe
IpUBENeHO DemeHme dToff Sajaw! A R -MATPHEN IepevnCIeHHHX B

§ 2.
a. G= SUwm.

910 HamGosee XOpomo MSy4eHHHE cayuafk. Cmexrp rammrrroHmaHa (3.II)
mpe % =2 Oux mafimem I'.Bere [2] , a mpm mpomssomsEOM W ~ Camep-
maEmoM [IT] . Jina DpOESBOABHOTO W COGCTBEHEHE SHAuUeHEA B COG-
CTBEHHHe BERTOpH TpaHcdep-MarTpmmH T opH Va,——V = ¥
owm maftmenn B [I2] . Pesymsraru [I2] ;erko oSoSmarrcs Ha cuydait,
rcor,naV PaBHO OPOCTPAHCTEY JWGOro $yHIAMERTANFHOrO OPENCTABNE-
ma SU ()

Uro6H OOCTPOHTH COGCTBEHHHE BEKTODH 'rpaacd)ep—max-pmu npen-
crapmM marpmy womoxposamn (3.2) ¢ V= C" B Growmom smme [T4,15]
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Atw) B
Ta =R Au... R = (3.12)
Ciu) Dcw)
MaTpudEas CTDPYKTYpa OTHOCHTCA K IDOCTpaHCTBY V, . Marpma A
maeer pasmep (w—f)x (W—10) , B - (n-{)xf, C= L x(n-1{),
D-14x4 , MaTpuuEHe saementH A, B ;0,2 - omeparopu

B ¥ (mpocrpancTso 'V'k KaK JEHefiHoe IPOCTDAHCTBO paBHO {, —oft
aRTHCEMMeTpHUecKoR cremenz OV (2.2)).

Nyers It)>k - crapmut BEKTOp B IPOCTpaHCTBE VK . Paccmor-
PHM BERTOp:

|()>=]()>1 Q...®|0>N . (3.13)
Ha HeM MATpENA MOHOZDOMME EMeeT GIOYHYD CTDYKTYDY:
N
A;j(%)|0>=(&j_(w+1) lo>,

(3.14)
Cyywlo>=0, f()¢}<u)10>=u”d}}|0> .
Nomeftcrsyem B2 | 0> omeparopamu Bt} :
W, m _
\W1... we P’G>_Bifjf(w1m) . 'Bim,}m(w:m')ﬂo > X
(3.15)

xF‘h g G-‘h"'ir‘m, ’
Ompenem M HOBHe TpaHcHep-MaTpHIH t,(u) '} tG(u) , Takme, 4TO
’[/p (W) meficTByeT B OPOCTDAHCTEBE
~/ ~ ~
#p=Vo... va' A =t (3.16)

1 NMeeT BUJ:

. N (1) 2 (1) (3.17)
Tpw) -—T/‘va,RM (w-w.., Ray (- w{™).

1
1) > ]
3geck R, (W) = W + Tak ) i aK - MaTpma nepecTa-
HOBKH n%acz '\TK , TPHBHANEHO NeficTBymmAs B OCTAJEBHHX Vm,
V=t
Ve=0").

Tparc@ep-marprixy tG (W) ompemeyuM o arajormdHo#l Hopmyae:

= K Fuh )
be (=T R ™ w) .. Rigy Cw™ 1)

1,1)

o (3.18)
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Ona peficTByeT B HPOCTpDaHCTEBE

i ) = = e~} w €
7{’&=\C'®"'®V""4 , Vo=V,= 0" . (3.19)
=~ s
B (3.18) J, - mepecramosxa sV, 0V, .

TEOPEMA I. Ilxa Toro, 4ro6H BerTop (3.I5) GHX COGCTBEHHHM
BERTOPOM CJela MaTpEnH Morompommm (3.I2) Heo6Xxommmo m HOCTaTOY~
HO, 4TOOH [ OHx co6cTBEeHHHM BexropoM Marpmni (3.I7), G OHx
co6CTBEeHHHM BerTopoM (3.18), a umcma 1,4/1‘” YIOBNETBOPSAMM ypaBHE—
HEAM:

¢

() = e

m-1 g w¥)
Ap (w‘i )

rIe Aw(u) - codcrBerHoe 3Havenme (3.I7) ma R A (%)~ codcTBeH~
noe sHavenue (3.I8) Ha G .

Jloka3aTensCTBO IPOM3BONHTCH HENOCPENCTBEHHHM BHYMCJCHMEM.,
Menoxssys pesymsratd [I2] xerko ma#rm sextops F,G  mAp, Ag

OROHYATEJNEHO, nomaem, 970 COGCTBEHHHH BEKTOp 3aBHCHT o'r
#—1 Hadopa ‘mcen{u, } , K=1,..., n-1 . CoorBercTsyn-
mee COGCTBEHHOE 3HavYeHme nmee'r BHN:

w4
AWy = wN(H(2w+€+1)+-Z‘ G.-,(%mhi))+(u+1)N_23&G4;(2u+€+1).(3.21)
=1 =

(3.20)

oyurmm H, G,  ompemensorcs Haopama {w,} :

H(u) T Aotk d
1&1 ﬂr“W1_1 ’ .
G (o) — n Wiy f-k m W=y~ K+ (3.22)
K b

k“"WK”K ket Wo Wiy~ k1
n W m,,,_,—1 Zn

G,_, (W) =
M- 1 W‘W»-1"'1 w
Umena {U,}  ABNADTCS DemeHEAMA CHCTEMH ypaBHeHmH:

-

-+ i T
1= ﬂ e
W, w, W= a, 4»1 Uy + 4

2

. « . . . . . . ¢ . .

(3.23)

;o :
(=TI W=y~ W— %K+21, U~ Wy —¥
gt W gtV gy, W i L el P
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. . /7 s '

(ﬂe‘f Y )N= uo—u¢_1- v g — W+ W Ue-We,q—V
-4 ; 7 _0; .

W v gy VoYt ¥ u;aeue Ug—Wy—Ai o 4 Wo-Yp g+ ¥

, ’ ,

£=TT Wiy~ Wy g =4 Wy — Wy + 14
- ’

'“w.’, %”_1 - 1&”- 2t ¥ u:‘_‘#u“4 v’ﬂﬁ1 - u"-f - 2{/

Tipocrparcreo ‘H , kax OPOCTPAHCTBO NpPENCTABICHRA .S’u (n)
pasyaraercd B CyMMy HEIPRBOEEMHX KOMIOHeHT 2 ) C BecoM A=
=(A47---9Aw_1)

¥ = @Az @:"’ , o (3.20)
5 o

Hrperc o0 paspexser HMpeNCTABIEHHd, BXOIAmEE C HEEeNMHHYHOR KpaT—
HOCTED,

HecaoxHo morasarh, YTO MOCTPOEHHHE BHmE COGCTBEHHHE BEKTOD
rpanciiep-MATPENH ABAAETCA CTADWMM BEKTODOM B IpencTaBaeHm: < A
c A= (N+m,—9«m', ey Myt mkﬂ— ka,...,m,,_,.—Zn‘H).npmem
pemesnsa cmcremt (3.23) C OTAHAKOBHME THCIAMAMy,..., W, , DasHens—
PT KpaTHHe mpencransxeHus. HerpuemaxrHoff samavefl ammsercs morasa-
TEABCTBO IOJAHOTH CHCTEMH BeKTopoB (3.I5), mis STOrO HYXHO JOKa-
sarp, ITO IRCHO PemeHmit cmCreMy (3.23) ¢ (WRCEpOBAHHHME W,...
+++;My,_, DPABHO KPATHOCTE #, IS COOTBETCTBYNUETro Beca A B
pasxoxenmu (3.24).

. G=S0m.

Meronm, ®mCHOXR30BAHHHE B NpepHEymeM OYHKTE Jxd HOCTDOEHHA
Co6CTBEHHHX BEKTOpOB TpaHCHep—-MaTpEnm B 3TOM CAyYae HEmOCPEHCTBEeH-
HO He IPUMeHWM., MarpudHas CTpyRTypa (2.4) OpRABOTAT K CEpHe3HHM
TPYZHOCTAM KOMOMHATODHOT'O Xapakrepa. OmHAaKo COGCTBEHHHe 3HAYEHUA

S0(%) -mmBapmaHTHEEX TpaHCHep-MATDHI

t‘vv’(m =1, R;:’"(u). . Ri’;‘v’w) ) (3.25)
TN V)
t:w(u)= 12 Rot W) ... Ry tw) . (3.26)

MOXHO BHUHCNETH, RCHONBSYA MeTON (yHKIHOHANBHHX ypapHeHHmk; 5TO
crenano B [I3] . ABANOTMMHHM OGPaSOM MOXHO BHUMCJMTE COGCTBEHHHE
SHAYEHHA TpaHC(ep-MaTpHUH, mefticTByome B mpomspememmr N crmmop-
HHX NpeIcTaBxeHuft
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v, 8) (Vya)
1w = Tag Ry W« Ron (). (3.27)

[IpuBeseM, Iya CpaBHeHWs, BCe TDE OTEETA.
UTo6H KOMIAKTHO 3alHCATh COGCTBEHHHE 3HAYEHHS fs (u) BBe~

neM QyHKIREMA:

s{w{wg = T Hcetd

w.,u. w+1

wt{m {wmnwmw.n rr“ “”*” mwmw {wwmm*

K_,‘(Wr1){“'g,}-- .{wk_',}{v+3}{v—3} ’ (3.28)
st = ] e |
S0l {w,.,}{wn—n u ;‘j'*: e w+1|{“;} {%.,}{w} “M)i"z} i
3mecs { W}  odosmauser madop fwiyie axaxomo{w::}})
{wh, fvel = {w:} A aeqerm ko ofvd= fw.} m
werHHX K

\)
CoGCcTBeRHHe SHAYEHEA t: ) OpOCTO EHPAXANTCA Jepes 3TH JyHK-
oHn:

(v) N ® #-]
w2x+1,A,(u)=E(w-—,;-VJ)G;(“-TI{V}{%}~-'{M}{W})lv.go (3.29)

N
=, Ay ) = ilT(u/ T T A T w_}l (3.30)

CodcTpeRHEHe 3HAYEHEs TpaHcfep-MaTpmn 17( v tm AMEDT Cie-
Iyoum#t BRI

Ay =N b= T+ 6" -0 H () +
vt | (3.3D)

+uwNu+i-mN ,E Gry(w)

) A%

n=0k, A, (u)—(%-—*'l (F‘(u,)+2 & (“’) (3.32)

K-—
-4 (Ho+ B Gew),
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Lt
o=t t, Ay o=(0-249) (P + 3 Gy(w) +

=K+
K=1 (3.33)
+(u—%+’l)NG—K(%)+(w—%)N(H(M +¢z;| G&(M) .
Ipe n=k+1, H, G,,.. ., Gx—y , Takme xe, uro m B (3.I3)
(§w d={w}) , I1A OCTAJBHHX MoAydaeM
Fom=Hew+n-12), Go=Gyp( Ct+t-4), (3.34)
W—tw-0—~« U-iw-k-1
_ . (3.35)
G w U W-iw-K  U—iw-K+1
Ina w=lk, M, H G ... C’n—a’Gzn-z"'G’m; miewr TOT

Xe BHXI

c- (u/)__:r[ w-iw“_z-k W-W;-K+3 'I'I' ‘W'iW.“K+3=W 3.36)
A et W-ith, -K+f U;u-iw,— K+ 1w t=dw= K+ G'M !

= U-{W,—Kt% 77 U—IW_—K-1 — W) ' (3.37)

G W k ,
et W, W WKty - - K

Uncxa {%} ,{ w,} s {w} ABJIADTCSA DENEHAAME CHCTEMH ajredpanm—
YeCcKHX ypasHeHmll. OGo3HAYEM Yepes ,S"(u)=(u.,{,e)/(u_{.e) , TOI-
ma Ina w="7k+{ cHCTeMa mMeeT BHN:

N, ,
S, () ﬁﬂu,g*(“““‘) LL S, (t=thy)
(3.38)
1=T1 8 tgrtte O T S 1ig) T, (=t
et ) et

N 7,
S wr=T[ S_'(w-u,,_ﬂwgws"(w—w) )

1%
3necs N=N ?H Ny=0 , ecm Y = C*xn N=0, Nx=N , ec—

vaKESl . Ina #="7k DepEHe K—§ YpaBHeHms Te Xe, ITO M B
(3.38), a mocrerHme OTAMIARTCH:
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1=T1§ (4 ¢ ”)ﬂ St TS, ) TT S, Ghey W),
k-3 W

g + (3.39)

§ (wt =TT S, (Wa =y ) T 5, (W= wi)

Mk_z t W+
3necs cmosa N,=N, No=0 , ecmV,=C" = N,=0, N.=0(N=N),
Ny=N(N, =0 v eem V=5 (V=8

Kak m B cxyvae yEETapHOH! I'pynmH COGCTBEHHHE MONIPOCTPAHCTEA
rpancfiep-MaTpHn, oTBevYammee COGCTBEHHHM 3HaueHmaM (3.3I)-(3.33),
ABNADTCA HENPHBONMMHME KOMIOHEHTAMA B Da3JOXEHHH

— @ X @;K) . (3.40)
o, A

B cxysae SO(n=0k) BecoBok merTop, oTBevammi (3.3I)~(3.33)
mveer Bux A= ( N“'mz— 2"41, ey Myt M, "'Zme, e

W gt Mt = Dt Wty = T, W = D) s S0 w=4k+1)
A=( N"'Mx‘z”h gve ey mH"'mc.'_q‘ZMc,-..,mn_z'fzmé-zmk_" »

I = Amy) - e. G=5p(%4).

Pemernve ypasHeHms flHra-BarcTepa C g P(Zu) ~crmMeTpredl mMeeT
CTPYKTYPH BECEM2 CXOIHYD C S 0(#)~ mrBapranTHHM pemeHmeM. IloaTO-
My IDR IOCTDOEHEW COGCTBEHHHX BEKTOpOB (B cToxs fpHOM GopMe Kak
39TO CHEeJaHo Jjd S% (") ~pHBapHAHTHHX TpaHCHep-MaTpHN) BOSHEKADT
aHAJIOTMYHHE TPYHEOCTH.

Tem He MeHee MeTONH pacoTH I:IB:I H B 9TOM cJydae NO3BOJXADT
BHYHCJHETH COGCTBEHHHE SHaYeHHs TpaHcHep—MaTpamH

Yo = Vg Ra oo Ry (W) (3.41)
OHn PMeDT Caemyobumi BHJ:
A=+ e 4 Howy + W w0y )3 G, +

+ % (u,+7,w+lr) Reu). (3.42)
@yﬁmvm H, G-,,... > G’u-x IMepT TOT X BAN, Uro ® B (3.I3),
* Fon=Rew-tn-1), Gu=G,  cw-in-1)
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W=V Uy_+W+1 -
G 1(1;,)_'['[__7_1’_'___ T M ) (3.43)
g W= Wyt 01y w—im r e d
Uucaa {“e} OlpenenanTcs @3 crexywmeR cmcreMd ypaBHeHmE

Sup) —ﬂ ,S’(u, u,)ﬂS (=)

v . . . . . ' . . [

1——ﬂ,S'( )]T ,S’,.(u )ﬂ,g' (W, =) (3.44)

1_]_[ 'S,('v'u Wy ) ”— S (U~ %u)
Wn# U
Ilpn pas.uoxemm H ma nenpnao:r.mme KOMIIOHEHTH COGCTBEHHOE HON-

opocTpaHcTBO MaTpEmH (3.4I), orBevammee COGCTBEHHOMY 3HAYEHED
(3.42) sapmAerTca HempmBOIEMOX KOMIOHEHTOR CO CTAPMAM BECOM A=

=Nttty ., Mg g+ Wy~ A s heat Mo Aty sy~ 1, )
§ 4, O6cy=nenme pesymbTaTOB

I. PesyasraTH OpemHpymmx naparpafos ecTeCTBEHHO COIVIACYRTCSH
¢ umsoMopfm3MaMH KJACCHYECKHMX I'pynn. TR E3oMopiusMH OposBaswTCs
B TOM, UTO COOTBETCTEyDWME K ~MATDHNH, & CJENOBATENHHO W COG-
CTBEHHHe 3HAYEHMA TpaHcHep-MaTpHI COBHANANT.

2.804)=8U ) /2, . CoBnagesne COOTBETCTBYDWAX

R -MaTpmm B COGCTBEHHHX anaqermﬁ rpancfiep~MaTpan OTMEYANOCH B
[5] .

5. S0 =~ SUM « STW) . IeficTBATENEHO, HECIOXHO
yéemmrecd, YTo MaTpEma (2.4) mpm % =4 C TOYHOCTED JO 3aMeHH ap-
TYMeHTa pacuaaeTcd B TEH30pHOe ImpomsBeneHme ABYX marpmn (2.I1).
llpome BCETO B 2TOM yOEINTHECH, CPaBHUB MX COCCTBEHHHE 3HAYeHHmA,
dror fART COOTBETCTBYET TOMY, YTO BEKTODHOE IPENCTABIEHHE
ABNAETCA NMPOM3BENeHHEM NBYX CIMHODHHX; & Kaxnoe COMHODHOE Ipef-
crarerne §0(4) m3oMOpdHO GYHNAMEHTANEHOMY IPEICTABICHERD SUw)

c. S0(5) ~ ,S' ) . CrmHopHOe mpejcTaBieRme Tpymms .S ((5)
n3omopdHO Bex-ropnow OpencTaRIeHED ,S'p(4) . S0(5) ~zaBapranT-
Hes R -MaTpmma B CHMHODHOM IpeNCTABJIEHMM cojepxarca B [9] ,
HecJoxHO yOemmTsCH, 9To OHA copmamaer ¢ (2.8) mpm  # =2.

d. S0¢6) ~ St (4) . Tpyma §0¢é) mmeer Tpm dymma—~
MEHTANBHHX IPEJCTABIECHEA , S twn §- CIMHOpDHHE NpEeNCTaBJIeHNs
pasMepHOCcTR 4, T V ~ BEKTOpHOEe IperncTaBaeHHe pa3MepHocTa 6.

Y SW(4) Tak xe TpM GyHIAMERTANBHHX NPEICTABJEHAS, BEKTODHOE
V, . DasMepEOCTE 4 % €ro aHTACHMMETDUTIHHE crenerm V=V N Vy
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Pa3sMEPHOCTH 6 X 'V3'='V" AV, AV, pasmepHoCTH 4. CremcTBEEM
EsoMopimsma rpymn spagwrcs msomopimamu S~V ,S =~ V;,
VY, . CoorBeTCTEyDmEe R ~MATDANH COBISJADT,

2. IIpH mOCTpOEHMHE COGCTBEHHHX BEKTOPOB B SH (%) —mEBapHaHT—
HOM MATHETHKE HCIOAB30BANACH ONDENeXeHHAs MEpApXHIecCKas CTPYRTY-
pa, CBASaHHAS C €CTECTBEHHHMH BJIOXCHAAME:

SUm = SUhin-NH>... > SU. (4.1)

B OROHUATEJXBHOM OTBETE OHE IDOSBANACH B TOM, WTO ypaBHeHHme
ma wmemm {u,} ermuaer wom (U} B {t,_,} . Amaxo-
THYHHE CTPYKTYDH EMEDTCH B B ypABHEHWSX HA nadom?w }{w.}

{w} s cxyuae SOM) = ,S’P(QM) . OHR CBA3aRH C ecTecT-
BEHHHMY BIOEEHMAME:

S0 = S0Un-n=... = S0k
S00m+1)=800n-0)> . . . o S0¢3) (4.2)
Spiau) = Hpwm-N= ... = Sp(h)

fiBHO® nposBJeHMe DTEX BIOXEHME B CTPYKTYpe COGCTBEHHHX 3Havemmlt
TpaRcep-MaTpun NOMXHO IOMOYE IPH ABHOM IOCTPOEHER COOTBETCTEYD—
mEX COGCTBEHRHX BEKTOPOB.

Ypaprenma (3.23),(3.38),(3.39),(3.44) no csoet cTpyrType
HANOMEHADT TaKEe rEarpamvil JHHREEA JJIA STHEX I'DYIN:

W Wk LR LR L WD - el UL

10—0— o—o-...
CK(S’;:(?.M),{M. . m}, QK(SO(ZK)),&'H“"}. ' { -3 {{:/vj

3. PesyxpratH § 3 mosBOMADT CHOPMYAMPOBATE HHTEPECHYD KOM—
GEHATODHYD 385aYy. Hafitm wucxo pememmit cmcreM (3.23),(3.38),
(3.39),(3.44) 1mpm UKCHDOBAHHHX WHCIAX 4, . 9TO BAXHO I3 NORa-
3aTEXHCTBA NOJHOTH CHCTEMH COOTBETCTBYRNEX COGCTBEHHHX BEKTODOB.
Jra 3apada pemeHa A.A,KupmmnoBHM.

4, Kax OHxo BEANHO B IpemHuymeM maparpafe,sazada muaroHaym3sa-
mmm cemeficrea Tpanciiep-MaTpEn B mpoorpancTee (3.I) B ompenmexeH-
HOM CMHCJE DKBHBANEHTHa 3aJave pasaoxeHus § Ha HeNpEBONEMHE
KOMITOHEHTH OTHOCHTEJBHO HeftcTBRA Ipymmd (r . IipEdeM,HCHOXBSOBaH-
HH MeTOX PEryAfpeH IO YHMCAY YSJOB NENOYKH (IO TMCAY NepeMHOXae-
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MHX OPOCTPAHCTB) M ABJNAETCA BHONHE OCMHCNEHHHM mpmN-»=oo [16].
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A M.Bepuvk, C.B.Kepos

K ~GVHKTOP (T'PYIMA TPOTEHIMKA) EECKOHEGHOM
CUMMETPVYECKO! TPYTITH

§ 0. Bpemenve, llocTaHoBKA BOmpOCAa; CTPYKTYDH
[}
B__K” —gynrTOpe

KaTeropus MpoeKTUBHHX MOXyJe#l KOMILIEKCHOH# TpPYMIOBOR aNTeOPH
KOHeUHOjl TPYNIH NCUepPIHBAET KATEeTOPHMO BCeX MonyJeft Ham sToi ai-
re6poit u, mosToMy, ee rpymma Iporenmixa ( K’ —fymrrop), T.e. ade-
JieBa TPyNNa BCeX KJIACCOB BUDTYAJBHHX NDOEKTWBHHX MomyJeit ¢ oT-
MeUeHRHM 5JeMeHTOM ("DeTyJApHHM NpeICTaBIeHneM") — n3oMopdHa am-
IUTHBHO} TpyNlle BUPTYATBHHX XAPAKTEPOB U HeceT, TeM CAMHM, NH-
$opmanmpo 060 BCeX NpeNCTaBIeHVAX asareSpw (rpymmi). Ing Gecroneu-
HHX ¥, B YaCTHOCTW, JIOKAJIBHO-KOHEYHHX TPYIN IPOEKTHBHHE MOIYJH
Han TpynnoBoil anreGpo#, BooGme TOBOPA, COCTABJANT JUWEL OYEeHh Ma-—
Jyl 4acTh BCeX MonyJeff, NOSTOMY MOTJIO GH IIOKA3aTHCA, YTO K°—<11yn—
KTOD B 3TOM CJly4ae He JaeT NOCTATOYHHX CBelleHWi O I'pynme ¥ ee
NpeliCTaBJIeHnAX, VlHOTma 3TO HeficTBATEJNBHO TAK, HANpPEMED, KQ—(IJy'HK-
TOP TPYNIOBOH% C*—amredpu CBOCONIHO#t TDYNIH C OBYMA OGDPA3YOMAMA
- Bcero owms /. , cm.[IS]. Tem wHTepecHee, UTO WA JIOKANBHO-KO-
HeUHHX TPYNN ¥, B Y&CTHOCTA, JIA TDYNIH oo - OWHATHHX mOZ-
CTaHOBOK HATypAJBHOTO pAIa, K -fyHETOD ComepwMT GoraTefimym WH-
dopmanuo O Ipynme, ee NpeICTABIEHNAX, CJellaX ¥ T.H., NOCTATOUHYM,
HanpuMep, LJIA TOTO, YTOCH BOCCTEHOBATH OJHOSHAYHO I'DYNINOBYD aJ-
Tedpy. BoJee TouHO, oTOGpameHMe (yHKTODPOB

C[G] — K°(G)

comnoc TapifAbliee KOMIUIEKCHOR TPynnoroil ajreGpe ee K° ~fyHKTOD,
Kak aGeJleBy TPYNOy C OTMeYeHHOfl HOMNOJYTDYNmoft MCTHHHEX IPOEKTHE-
HHX MOIyJell ¥ OTMeUeHHHM BJEMEHTOM — ONHOMEDHHM CBOGOTHHM MOIy—
Jiem, - 9TO OTOGDaKeHWe eCTh BKBWBAJCHTHOCTH ByHKTODOE Cl[] =

K° ( ) 91O yTBEpRIEHIMe, ABJAMeecA Nepedpas3rwpOBKOR GoJee
ooue#t Teopems o6 AF -anrespax  [7], nemaer mammoir samawy mu-
uncaenns K ~yHKTODOB JIOKATBHO-KOHEMHHX TPy,

YacTbio UCCJeNOBaHu{t TeOpud GeCKOHeUHOff CUMMeTDWYHOR I'DyMIH

6o (oM. [I],[2]) KOTOpHe aBTODH BeJyT NOCJefHWe TOIH, SBIA-
eTcAl NOMHOe BHuncieHne K (600) , KOTOpOe IPMBOIUTCHA B HACTOS-
me#t padore. Oxasamoch, uTo K° ( 6oe) 7 MHOTOUACIEHHHE CTDYE-
TyPH B HeM BTpapwT HEHTDAJbHYO POJb BO B3aWMOCBA3W BOIPOCOB, CBA-
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3aBHHX ¢ Tpymmoft ©.. . Ipu 5ToM samac CTDYKTYD Ha K® (6 )
gorade, UeM A JONpeNleJbHHX TDyIH K° (6y) ; mampmmep, K (6n)
ne seaserca komsuoM, kak K (6w) .

OnnmeM KpPaTKO peame'ra'm craTey. OCHOBHO# pesyJsbTaT COCTO-
UT B fBHOM omucarmy K (6;,) ¥ YKA33HUU KOHYCA WCTWHHHX MOXy—
nett. Tpexme Bcero, B K°(6s) uMeeTcH ecTecTBeHHas cTpykTypa
KOJBIA, OTO OOGCTOATENBCTBO BHIEJNAET B KJACCe JOKAJIBHO-KOHEYHO—
MEPHHX aJsire6p BakHH} NONKJACC, He DACCMATDUWBABIMICA paHee B OT-
MeueRHH}t BiepBHe aBTOpamy B [2]. K HeMy OTHOCATCA TDYNNOBHe aj—
Te6PH MHIYKTUBHHX [peJiesioB HeKOTOPHX KJACCHYeCKMX TPy,

TlosToMy IiA OTBeTa YHOGHO ucmonbaoeath crekTp K (0oo)
KaK KOJBIA ¥, B YACTHOCTW, IOJORATEJNBHH CHeKTp (MakcUMaIbHHe
nnealH, NOJOXWTeJbHHe Ha KOHyce). OxasHBaeTCH, Ko(ﬁ'm) eCcTh
KonBUO QyHKIME OoT POPMANBHHX GeCKOHEUHHX DANOB ONHOM MepeMeHHOH;
MOJIORATEJIbHH CIEKTP COCTABAANT HEKOTOPDHE CllelMalibHHe DAIH, KO-
TODHE CXONATCHA B eJUHWYHOM KpyTe W WMelT BUN, IpuBefeHHH# B §8I-
2. OmHaxo, KOHyC WCTWHHHX MonyJeil B K® (600) BOBCE He COB-
najaeT C KOHYCOM HeOTDUIATENLHHX (yHKIM{t HA MOJOXWTEJBHOM CHEeKT-
pe, a ABIAeTCA JUIEL eTO YacTho, TOYHOe eTO ONHMCAHWE eCTh OCHOB-
Hoit pesyJmbTaT cTaThA (CM. § 6). Ocmmit XapaxkTep OTBeTa IpPHBelleH
HAKe BO BBeJleHWN; OH TpelyeT NDUBJEUEHNS He TONBKO BHaueHWHt (yHK-—
uwit, HO ¥ Mx CTpy#, a UMeHHO, .3HAYeHNi# B TOUKe HEKOTODHX Cleld-—
aNbHEX JAGdepeHIMaNlbHEX ONEepPaTOPOB, BHYMCJEHHHX HA NaHHOH QyHK-
nmy,

llepewnc/mM TeleDh OCHOBHHe CTPYKTYDH M CBOfCTBa K (Goc)

I) Opezesn. K°(6w) ects wnmyxrusmuii mpemen K°(6,)
B KaTeTODUR YNODANOUCHHHX adeJeBHX TPYNI C OTMeUeHHHM SJeMEHTOM.

2) HopAmoK . I'Iomronyrpynna WCTVHHHX MOIyJeit K 4+ ompene-
nfeT Ha aGexesoft rpymme  K° (0o0) mopamor co cBoficTBOM Puc—
ca (Tax HasHBaeTCA CBOICTBO BHTePHOJAIMA, UYyTh Gojee caadoe,deM
aKCHOMA pelleTOK:

VO.{,...,Q", n %1,...,6;%, 63404,,
=1,..,n, =1
cymecTByeT C 63<c<a-b,L=1,...,n,(}=1,...,m.

flBHOe oOmUCaHKe K® + Cm.HuRe.
3)  K°(6se) ecTs KOABNO OTHOCHTENBHO YMHOREHHS "KDyROU-
Kom" (MHIyIMpOBaHWe C TEH3OPHOTO IpOM3BeleHuA). Kak Koamio
K° (6oe) m3OMODDHO JaxTOp-KOABLY Koxbla f  CUMMeTPEUECKEX
TIOJIMHOMOB OT GeCKOHEUHOTO YUCJa MePeMeHHHX [0 WIealy, MOPORAeH-
HOMy oJeMeHTOM 1 — i X, .

=1
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HamGoxnee BaxHHf Gasic B KOJbOe CHMMeTDHYECKHX NOJMHOMOB —
Casuc Qymrue# lMiypa,n BCAKEE dJeMeHT KOJLIA MOXET ONTH OMACAH BEK—
ropoM KOsPImIMEeHTOR pa3NOXeHMS IO 3TOMy Oasucy. Oxsako mpe far-
TOpHSAIEE BTO pasiomere He emuHcTBeRHO. Komrmo & » K’ (6.)

- T'pAIyRpOBAHH IO CTENeHAM.

4) Cnerrp. Koasmo K°(6'°°) YIOCHO DealusOBATE KAK KOMEBIO
nommHoMOB (yxe JNOHX) OT OCHOBHHX CHMMeTDHYECKEX QyHkmu#t mexom-
HEX I€DeMeHHHX, T.e. KK KOJIbIO NOJMHOMOB OT GEeCKOHEYHHX HOCJeHo-
BaTeJbHOCTeft KOMIVIERCHHX WACeJ, NOHMMaeMHX Kak KosfimrmeHnTtH dop-
MAJLHHX CTEeNeHHHX DANOB. PasyMeeTcd, MAKCHMAJNBHHY CIEKTD KOJBNA
9TEM He MCUEDNHBAETCHA, ONHAKO CPel HTEX SJIEMEHTOB IOJHOCTHR
CONEPEATCA NOJOXETENBHHA CHEKTD.

5) HomoxmrenbHuft ceRTp. OH COCTORT M3 DANOB, CXONAIWXCH B

D, v umenmrx Bng

= 1+ Z \
eXZ Ll:li T:%) dyPds>... 20, P|>?a>. .20,

2 it 2_pi+Y =1

970 yTBepRmeHEe ecTh Teopema Toma [I4], noxasammas Tarxe B [I],
THe IaH HOBH# CMHCJX BEPOSTHOCTHHX KOoSPfumEeHTOR oL © p} .
(MonoxnTeabHHR CIIEKTD COCTOMT, IO ONpeNieJieHVD, B3 TOYEK MaKCH—
MAIEHOTO cHeKTpa, mojomarensmsx Ea K'p ).

JIpyras RETepOpeTamAs IIOJOXMTEJIBHOTO CIEKTpa — TPyINe IMBH-
80poB Ha mpamoft (cm.mpumoxerme). 3aMeTEM TYT ®xe, 4TO B [4] OTMe-
YeHO, 4YTO, (ARTHYECKW, aHAJMTHYECKOe JNOKA3aTEeJbCTBO TeopeMH Toma
conepxanochk B padorax 50-x r.r'., N0 BIOJHE NOJOXMTEJNHHHM (YHKINAM,

6) Caemi., TOYKE HOJOXATENBHOTO CIEKTPa €CThH JHHeftHHe mOJO-~
xurensine fymruponams Ea K °(6o0) 1, TeM camum, ciem Ea

€ [6oe] » T.e. KOHEUHHe HePASNORUMHE XADAKTeDH Ha Ipyme Ooo
(EMeHHO BTy 3aNauy — 06 OTHCKAHWM XQPAKTEPOB HA 0., — ¥ pemai
Toma) .

7) Doiykomeumme ciems Ha K°(G..) muwwmcaems B § 4;
OHM HymHH nna omscamea K& .

8) [opsmkoBHe WAeasH B Ko(ﬁ’oe) (T.e. mOXrpymmH, comep-
Xamue ¢ KAXIHM DJIEMEHTOM BCe MeHbImMe B cMucle K °, ) spaaores
OJHOBPEMEHHO MyJBTHAIVIMKATUREHMY HJeasaMi, OFNHAKO BeChbMa clemuasb-
HOTO BUIA. Kammufi Tawoft mmean H c K°(6’,°) eCTh CHOBA yIopA-
IOYEeHHAA NOATPyINa OTHOCHTEJHHO K:l =HN K°+ .

9) Omcampe K, . O6mas Teopema, cdopmympopamsas B [2],
TJIACHT:
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K:- "H K:-‘+

TIe Kf+ €CTh MHOXECTBO BCEX B5JEMEHTOB Kf , TOJIOXATENLHHX
Ha noxoxuTensHom cmextpe Koarnma K" , a H mnpoderaer cosorym-
HOCTB BCEX NODANKOBHX BieatoB. [I0aTOMy 3ajada ABHOTO ONHCAHWA

K‘; CBeJACh K OMACAHED HOJIOXATEJBHOTO CHeKTpa K"z seex
NOPANKOBHX RUeasoB H . BameuaTeJBHEM OGpAasoM, BOARAS TOYKA NO-
JIOXETeJIEBHOTO CIIeKTpa KH , T.e. Beaxmit KOHEWHHi cJjlell Ha KH
NPOIOJRAETCA IO NOIYKOHETHOTO cJelia Ha K° u saymava CBOJ®TCH
K ONMCAHWD NOCJeNHMX CM.7) . 9ra 3ajaua CJOXHee, UeM 3ajada O
KOHEYHHX cJenax.

I0) CrangpHoe mpoMsBelleHMe. FEcuw Gasmc dymxmmit liypa pac-
cMaTPMBATh, KAk OPTOHOPMIDOBaHHHI Gasuc, TO KOJABNO cHadxaeTcA
CKaJIADHHM TpOu3BeNieHNeM, B HEKOTODOM eCTECTBEHHOM CMHCJE I'palyV-
POBaHHOE KOJNBHNO R C STUM CRAJADHHM IPOMBBEJEHNEM €CTH pemeTHa
B T.H. PoroBCKOM mpocTpaHcTBe (CM. mpuaoxeHMe B), a ckasnspHOe
mpom3BelileHNe MOXET OHTH 3aJaHO C NOMOWBH I'AYCCOBON MepH.

1I) Inddepermmansaye oneparopu liypa. Ecomu €) ecTs Qynxumsa
liypa, TO CONpAXEHHHH K ONEpATODPY YMHORXEHHA HA € ) B CMHCTe CKa-
JAPHOTO NPOMBBENICHHA, €CTh ma@depermmansuuit onepatop liypa E \ S
OH Roppex'mo ompejlieJieE HA HEROTODHX EmeajaXx B (ParTOp-KOJEIE,T.€.
B K°.B TepMUHAX E)\ IaeTCAd OKOHYATEJbHOE OIMCEHVE IIOJIOXY TeJb—
Hux saementos- K .

12) Tpad Dura, OCHOBHHM TeXHNWYECKHM HHCTDYMEHTOM IIpH n3yde-
miz K° cuayzmr rpaf DHTA Yy o, BEPIMHH KOTOPOTO €CTh IUaTPAMMH
Drra, T.e. HEeOPEBOJZMHE NpeNCTABJIEHWS, & NYTH ONPENeJANTCS Teope-
vot sermnemms, cM.[I]. Tpyma K°(6e) ects 2 Z (cymma
mo mwarpamvam ¢ N krerkamn); K°(0,.) ectb mpaMof Tpefiesl TAKHX
Tpymm, T.e. OeJOYHCJEeHHHE tl)ymumn Ha Y C HerorTopHM OTOEmECTE-
neEnen, Wreams (mopamxosue) B K° MOTyT OMTH ommcaEN B TepMEEAX
NODPANKOBHX WAEaJoB J , KAK 9aCTHYHO-YIODANOYEHHOTO MHORECTBA.

llepeunclieHEHe BONPOCH MOJPOCHO M3Y4YEeHH B HacTosmelt padore;
B 3aKJpUYeHNe MH KOCHeMCA GeIVIO BOIpoca, He 3aTPOHyTOTO B padoTe.

B padorax [I 2] MH OINCAJM SBHO (aKTOpP-IDPENCTABIEHAS IDYIIIH

0o OTBeUANIVE KOHEWHHM XADAKTEDAM A [AJH UHTePIpeTAID Napa-
METpaM XapaKTepoB. KarkoBa CBABEL HTUX NpEACTABIEHNE K° (0) ?

llpexne BCero, OTMETHM, YTO NPOEKTHEBHHE MOIYJY He CHACXeHH
KaHOHMYEeCKA HWKako# nosoxvTenbHO dopmoft, MOSTOMYy BX HeJB3A pac-—
CMATDUBATD KAK YHUTADHHE NPeNCTABIEHAA aUpUODH. HecaoxHoe cBolt-
creo K° (6'“) COCTONT B TOM, YTO BCAKWil NPOSKTUBHHE MOIYJb
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KpaTeH MOIMONYJD ONHOMEPHOTO CBOGOIHOTO MOXYAH, T.e. DeTyJApHO-
TO TpencTaBNeHuA. Eciy peTyispHoe HpecTaBNieHme ©oo paccMaT-
PUB3TH, KAK YHATADHOE, TO NPOSKTHBHHE MONYJM CTAHYT YHATADHHMA
TpelC TABICHUAMA, KBA3WOKBABAJCHTHEME DeTyJADHOMY .

B 9TOM NPUHINMIMAJEHOE OTJMYMe OT MPMBHYHKX CJyuYaeB (KOHeUHHe,
KommakTHHe Tpymm): odpas ( [6.] Bo Bcex mpoerTHBHHX Momy-
nax m3omopbeH € [0o] , T.e. Bce mpoeKTHBHHe npencTABNEHUA -
TouHH. TeM yIMBETelbHee, 9TO Cama KATeTODUA NPOSKTHBHHX MOIYJeit
AMeeT CTOJNEH EHTeDeCHyO Tpynny ['DOTeHmiKa.

UpesBHYAHHO VHTeDECHO ONMCATH PASIMYHHE NONOJHEHNS K°(G°°) ..
KOTODHE , TOBHIMMOMY, NOJEHH OTBEUATH IpymnaM I'poTeHIMKa, APYTHX
kateropuit monyaelt Ha € [0oo] .

§ 1. omcame K°(6w)  xax adeseBoft rpymmi,

Yumoxerre B K’ (6oo)

I.I. O6osHauum gYepes
Qn=an(m1,ma,‘..)= Z (I‘,“(IZL"/ (I)
{< .l/‘< R S bn
SJIeMeHTapHHe CHMMeTpHYeCKre QYHKIPE OT GeCKOHEUYHOTO YUCJA apry-

meHToB, W=1{,2,... . CoBORymHOCTH 5TEX GyHKNU# anredpardecKy
HesaBucuMa » mopoxmaer Roasuo R = Z [ay,0d,,...]  -comver-
DReCKAX yHKIWH OT NeDeMEHHEX Ly,... Ty, . (cm. [5]). Koms-

mo & mMeer ecTecTBeHHYD Tpamy¥poBry J = n@o de o crelne-
HAM, B KOoTODOX Q4 € ﬁ,w .
OTMeT#M IpyTWe NOJe3HHe OasvWcH B KoJikle ft . Cymvu Howroma

sw=5n(m1,wz,---)-2 % (2)
L:

TaKge aJreCpandeCKy HeSABHCUMH U NOPORIANT Han moieM zcom,uo'
(ﬂlg =4 ®Z ), . OcoGenHo BaxHyo poJb A NaibHefmero mrpanT QyHK-

nuy lypa S
- ?
ex= 2. Xy <, (3)
9}—%
The \, 9=(1?',292,...) - pasGueHWe W, ,
59=sf‘s§z..., c9=19‘9,! 29292!...,

¥ HanomEmM, 4TO KBASUSKBUBAJIEHTHOCTH IBYX NDEICTABIEHAH 03—
Ha4YaeT OTCYTCTBUE IU3LOHKTHHX NOINpeJC TaBJIeHNM, IIpenc TaBJIeHUS
KOHEYHHX TDYNI KBa3MSKBVBAJEHTHOCTH J; ¥ Jip, O3HaUaeT, 4TO Jij =
=KAY B J,=_mi\" ,Toe \' -HeKOTOpHe HeNPWBOIMMHE IpeACTaB-
TeHus, Ay >0 , my>0-
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)CA ~ 3HAYeHMe HempuBOMMMOTo xapaktepa X * rpymm 6y, Ha
x.uacce OOXCTAHOBOK C Q, uERJaMA mmEH K, K=4,2... ., QyHKDMR
liypa €, , A r— N 0o06pasywT anmATUBEH{ Gasuc B no,urpynne :P(,n
¢ymknmi crenemw W, . IlompoSmee o6 srom cM.[5,6,I3].

I.2, Iia KOHeUHO! MJH JIOKAJIBHO KOHEYHOM rpynmi G ompepemm

K°(G) , xax rpymuy Tporenmxa xareropmn P (G)  xomeumo-

NOPOXNEHHHX NMPOEKTUBHEX MonyJe#t manm rpymmosoft axredpot C [ G)

OGosHauMM 4epe3 0, TPYymNy NONCTAHOBOK MePBHX W HATypalb-
HHX §ncea, W, =1,2,... . YIOGHO BBeCTH TaKge TDUBNAJIBHYD T'DYNIY
6o —{e} I‘pylma 6' M Gy, ompelenseTcA; KAk Ipymna QUHEUT-
HHX IIOJICTAHOBOK HATYDPAJBHOTO DANA.

Tpyma K° (6y) mw Oy , xax m mna BCAKOH KOHEWHOH TPym-
IH, CBOGONHO MOPOXRNAETCH KJIACCAMA SKBMBAJEHTHOCTY HeIPHBOIAMHX
npencTasiennfi. IycTs "Jw - MHOEeCTBO amarpaMM KHTa ¢ 1 KJeTKa-
mu, CranmapTHHe koHcTpykmmu (cm. [6]) comocramaapT marpamme
AE 'HW HenpUBOIWMOe NpencTaBrekme I, Tpymm Oy ¢ xapar-
Tepom X A

CoorseTcTEgE A—> [T, ] napaverpusyer KIACCH HeNPEBOXE—
MHX IpeICTaBNeHMi TpynmH G, , Tak 9TO

Ko(ﬁ'n)ggn (4)

Tne Srn - aleJiepa Tpymna NeJo3HAUHHX JyHrOM# Ha ‘C’n .
[penorerne. EcTecTBeHHOMy BJIOXEHVO CHMMeTPUYECKAX TDYNO
6y C-0y+y OTBeuaeT romomopduam rpymm IporeHmuka Yy :

Ko(gn)_’Ko(Gnﬁ) , TIpu KOTOPOM
P (0] =['Ind & 6%*1 7).

BAMEYAHVE, Ias xonetmoﬁ rpynnu G rpyma K°(G) 30—
vopira rpymme xapaktepos (b (G) . Ompako, B ommuMe OT K°
dyurrop Ch romrpasapuanTen oo romomop@usmam TPyIn OH CO-
nocTaBifeT OTpaHMdeHNe NpefCTAaBIeHW, a He WHIYIMPOBAHEE.

1.3, Ecm 6 = Z Oy - npAMad CyMMa BCEX CUMMeT—
prdeck#x Tpymn (rpynm ‘6, °m 6, comepEaT TOJNBKO e:mrmrw) TO

K°(6)= WZSO K®(64). (5)

9ra rpymma, B cuiy (4), oTommeCTBIAeTCH C TPYNNOR JMHWTHEX §yHK-
upfi HA WHORECTBe BOEX JUATDAMM Y= »po Yu

Iyers ', o - e TABASHAR TDYTIN Om ,» Oy . Ompeme-
mum mpemcramienme I o §i' rpymm G 4p . KOK WHIYOEDO-

BammOoe ¢ MOATPYMmH O % 0 © O man
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gloa" = ud Onen '@ " (6)
G x O

Knacc axnnsa.uenmoc'm ma F'ofr"  samucur TOJIBKO OT KJAC-
coB mpepctaBierult Jr' , '’ . Tem camyM, Ba TpyTIe K° (6)
onmpefieNieHO yMHOoxeHue. OHO mpespamaer K (6' B TPAIynpOBAHHOE
KOMMY TAaTHBHOE KOJBIO C emuHMNef.

1.4, Cremyomaft Kiaccmaecky# JaKT BOCXOMAT K ®poGeruycy 1 K
lypy:

Teopema (cp.[8 , I2]). CootBercTBemHO Ty —>€) Aeﬁ
ycTanaBmBaeT n3omopdusM Koaen

K(6) =4 )

3aMeTEM, UTO KONBIO fl, O0GJAAeT DANOM ADYIUX BANHHX CTDYK—
Typ, HampuMep, CTDYKTypo# airedpw Xomfa m A -xomsma (oM. [5,II,
12]).

1.5. llepefiieM X BHTHCIEHND K® —gymrrope rpym 6o . OHO
ocHOBaHO Ha HempepwsRocT? K° —fymxropa:

K () = dim K°(6,) )

HENIOCDeNCTBEHHO BHTeRanme#t n3 ompemenerns rpymm K- (6)
(em. [7]).

PaBeHcTBO (8) MOXHO NOHEMATH, KAK Npefie]bHOE COOTHOmEHHE X
In7 IPYTEX CTDYRTYD, B YACTHOCTH, KOHYC BCTUHHHX MOXYJelt eCTh
npenen korycoB B K° (6h) ; 8To maer cmocod BHYACJEHUS 3TUX
cTpykTyp (cM.I.7). HauGonee mHTEpECHO, 910 B K° (600) mosmBaA-
PTCA M HOBHe CTPYKTYpH, koropsx mer 8 K°(6),) - mampawep,
yMHOReHEE .

EcTecTBeHHHE BJIOJer'Id.H 6',,, C,G'o‘, HHIYIMPYRT ToMOMOpdu3M
anmrapmax rpym ) : K° (6’)——- K®(6o).

IycTs '} - Hpeas B (6) » TOPORTIeHH} paSHOCTAME

[W g:+{97>\]’[37)\]; )‘EﬂWy VL=O,1,2.,

TEOPEMA. TomoMopdmsm { mnopoxnaeT usomMopdusM afis THBHEX
I'pynn o 0
K (6w) = K°(8)/y . ©)
JOKABATEIECTBO, Mneaax ] colepEATCA B fANpe Y , TaK Kak
e[ on ]) = ¢ [w).
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Onepenus ZHIyTEpOBAHMA HA Oy 4+  C moarpymmd Op -
CHelUaibHER caydait yvuomeHma (6): ']wd, 6“"' FT=J o 5

rme O - emEWUHOe OpelcTaBjeHre TPymmH ©y . OSpasyomamy nle—
ana '} caymar pasmocrs [%] o [8] — [ov] . Domyuaem, wro

K(8)/p = by K°(B,) = K°(6:0),

YTO ¥ TpeCOBAJOCH NOKA3aTh, :

I1.6. Iycts (5(—1) & - upean xomsma &, mopommer-
mi (5y-1)ef » R = /(51_1)04’ - garroproasno ( R, ymoo-
HO BOCIIPMHUMATH, KaK KOJBNO CHMMeTpmuecKyx (yHKmwil Ha TMIepmIoc—
KOCTH {(11‘4,{1:2,...): 2 Xy = 1} . 3 Teopem I.4, I.5 moxy-
qaeM

CIEICTRAE: K°(6,) =

I.7. IpmBenem npyroe omncadwe rpymms K ° (6) , TunOBOE
nna rpym Tporenmka AF -aarecpu.

MroxecTBO Y BCex mMarpamM [HTa ynopAnodeHO N0 BRINYEHWD,
OHO OIMCHBAET NPABEJO BeTBJEHUS I HENDHBOIMMHX NpeNCTaBleHnit
CUMMe TPIUeCKUX TPyII:

0,
nd o, To= @
} L (10)
(vu momem \ /A , ecom )\ HakpwBaeT /\ , T.e. N\CA 1

[Nl =|A|+1 ). Imarpamva Xacce 4acTHUHO JNOPANOYEHHOTO MHOXECT-—
Ba ’y Has3HBaeTCA rpaq)om IOHra (CM I). OHa OlTpelIeJI.HeT npsAMoit
CIIeKTD aGeJeBHX TPy * ¥ & . A F ¥ ¢ roxenua-
o (Wy $u)(A) = S ()\) fn € Ty, B cooTBeT-
CTBUY C ONpelieJIeHUeM nnmnmnﬁoro npeliejia dJeMeHT TI'DYTIH ,‘]’ =

= M ETn npelcTaBifeT CoGo#t QyHKUVD S , OIpeleJieHHY
I.B, “Ha rpade DEra ’3 ¥ YIOBJETBODABLIYL "VWHIAYKTUBHOMY" YCJIOBHD
COTJIaCOBaHUA

FCN) = 22 S0,
ANANA

Vs (8) caemyer, a0 Ko(goo) =¥

§ 2. KoneuHHe cJeIn Ha K’ (6)

2.I. B rpyme TI'poTeHmka K (G) noxanpHO KOHEWHOH IDyIIH
uMeeTcs BumesenEn#t Komye K °, (G) . coc'ro.qnmﬁ ¥3 KIaccoB
neteHEnx (3 -Momyaeft, 9TOT KOHyC TpeBpamaeT (Gr) B ymo-
psimovennyn rpymmy. Crpyktypa mopamka B K°(G)  comepmar moums
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BCB m,qmpmaumo O TPymNOBO# anreCpe TDYMIH G , cm.[7]. Komyc B
rpyme  K°(6w) = ’(,wn K® (Gn) COBNANaeT C WHAYKTUBHHM
IpeJlleJiOM KOHYyCOB B rpynna.x K° (6n) »w=i2,... ; B peammsa-
uve Ha Tpade Oura om cocromt u3 Pymnkumit § € F , meorpmmarens-
HHX I LB, A€ Y,

2.2. Komeurum cremom wa rpymme K °(G) wu HasuBaem co-
XDaHAbLee NOPANOK JMHeliHoe oroSpaxeHme M : K° (G) —R . Co-
raacuo odme# reopun AF -anresp (cm.[7]), crem ma rpymme K°(G)
B3QVMHO-OTHO3HAUHO CBABAHH CO CJeNaMi HATPYIIOBOR ajiredpe’

Clo.) . 0

2.3. To caemcremo 1.6 rpyma K (6..) = R odnamaer
CTPYKTYDO# KOMMYTATHBHOTO KOJENA C eIuHWNell, YMHOReHWE B KOJEBIE

COTJIACOBAHO C NODANKOM, 4 MyJbTUITMEATHBHAA eIVHUIA ABJAeT-
CHA CRJIBHOM MODAmKOBOH emuHuneit. U3 Gosmee odmeft Teopemu 6 B [2]
BHTEKaeT

TEOPEMA. Hepasnoxumie KOHeUHHe CJelH Ha Tpymme f  MyasTu-
IVMKATABHH S

M(PQ)=M(PIM(Q)

mpu scex P, Qe R .
EcrecTBeHHOe NDPOJOJIKRECHNAE M crera M ¢ gaxToproxBIA
R=4/ (5-1) & Ha f  xapakTepusyeTcs Kak IOJORW-
TeJILHHﬁ (wa casuce Qymwamit Lypa {eA} , A ~e'y ) §yHEIMOHAT
& — R , ms xoroporo M(51 P)=M(P) mnpm Bcex
P e & . Ina mepasiomumoro ciema M 5TO DABHOCHJIBHO YCJOBHD
M (Sy) —1 .
Takum oGpasoM, Hepa3JIOXUMHE CJelH O0pasywT NOIMHORECTBO B
MAKCUMAJBHOM CIIeKTDe KOMILIeKCHO anredps fi¢ = =4 ®, C .
2.4, Tomomopduam ¥ : § — C nomocTew 3ajaeTcs cBom-
vi sHavemusmu ¥ (Ay), M =1,2,... Ha 6asuCe BJeMeHTADHHX CUM-
MeTpudecKnx QyHKumHE (nmt sravemmmm Y(5p),» n=14,2,... HaGa
srce cymv HewoTona). -
CootBeTcTBUE \{ —~ {‘(’ (5n)} w =1 3asaeT OMEKID

Max #£¢ = €%

maxcmmaipHoro cmexrpa Max &g = Hom 5 (#,C)
¢ mpocTpaHCTBOM mocaemoBarensroctelr €7 .

JacTo ynoGHee EMETH NeJO C OPOM3BOIAIMMY QYHKIMAME BTUX
nocJeoBaTebHOCTeH (HopvanbHEMY psmamy ) :

nﬂ‘P(Sn) 2"
Re(2)=1+ 3 v(anz"=e =L

I
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B HamGosee BaxHOM CJyuae IOJORUTENBHHX TI'oMomopdmaMoB (cM,
HUXe) DAIH Rq; , ONDENeJANT MepOMOpPHHe (YHKIWE W 3aIaTCH CBO-
PMA HYJISME W [IOJRCAMM .

2.5. OGosmaunm depes A MHOEeCTBO HadopoB (d, p,§) us meyx
HEBO3PACTaplX IOCIeNOBATEJIBHOCTeH

dy2dy>...20, P2p,2...20

wounera Y >0 , mas KoTOpEX ) Ldy + 2 By + ¥ =1.
C xaxmuM Hadopom (L, B, ¥ )€ A cBasan Hepasiomumui crexn
M=M, p » TPOVSBOIAIAA GyHKIUA KOTOPOTO paBHA

_efz g drde Z
Rep(2) =€ 11 = pe 2 (12)

TEOPEMA (Toma [I14]). Cremu Map (L, p,¥)€ A mepasio-
RUMH 1 UCUEDIHBAIT CHHCOK BCEX HEDABJIORVMHX HOPMUDOBAHHHX CJEIOB
na yrmopamouennofi rpyme K° (6) .

B sroit fopvMympoBke mapameTpn Toma o, p OIUCHBANT HYJH
n noswca Qysrumm R 4P - B [I] wmanomeHo mpyTroe moKasaTesBCTBO
5TOft TeOpeMH, CoIepxaliee WHybD, 4eM B [I4], VHTepIpeTallip Napa-
vetpoB 4, B, ¥ .

2.6, OJEMEHTH KOJbLA R ONpeNieNIATCA CBOMMI 3HAYeHUAM: Ha
rparvne Tova A . Hampmmep,

" Su («i,P,K)%i i?*(“)wi i (13)
L=1 =1

mr nz2 (S(4,p,¥)=1) . Suavems (ymami lypa
er=e,(d, =B ¥) Ha rpamune Toma noxydamrca m3 Qopmyan OpoleHu-
3{0&11 (3). IIpavMoe BepOSTHOCTHOe ONpejielieHne 3THX QYHKIWA IQHO B

3].

B npusoxeHrM A 3JeMeHTH KOJbIA & oxapaxrepnsoBarm, kax
GyHKNUM CcHeHWAJBHOTO BUNA OT IBYX HAGOPOB IepPeMeHHHX

d=(dida,...) U p=(p,Pa,-.)-

2.7. Vagew omcarne crenoB min K ° ( 6oa) B TepMUHAX
rpafa Kura Y . Gymmmo M or mparpamvu era A€ Y co
sHavernnsu B [0, oo] HaszoBeM pacmpeleseHreM Ha Tpade Y ecm
BHIIOJIHAETCHA '"NPOEKTUBHOE" YCJOBUE COIVIACOBAHMA

m) = 3 m(h). ()

A:XNIA
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Mexny ciemavn M Ha K °(6oe) 7 xoHeursMm pacmpemeremusu
m Ha rpafe Hra uMeeTCA GMEKTUBHOEe COOTBETCTBHE, IIPY KOTODOM
m(A)=M(e)) ,AeY , rax uro HepasmoXMMEM CremaM
oTBeYanT pachpelesenss M 4,p ‘

My (N =er(d,p,¥) (14)
rie AeY, (&, p,8)ED .

§ 3. Hopamkopne Wieam TpynmH K° (6).

]
3.I. HasoBem rpamsp B komyce R, = K° (6'09) apGoft moxm-
kouyc H, B R, , comepramiii BMecTe ¢ KaXTHM CBOUM 31eMeHTOM
BCe MeHBINe:

0<Q <P, PEH, = Q€eH,.

TlopAIKOBHM ¥IeasoM B R nasupaerca nogrpymma H , nmopox-
nenras mexoropo#t rpemsw H, 3 & : H=H,-H 4+ Hopsanxogue
ANea)H MOEHO OXAPAKTEepR30BATh KaK NODPSANKOEHe MOXrpymmH (r.e. mop-
TPYINH, TODOXNEHHHE CBOMMY IIOJOXETEJbHHMA BJeMeHTami), yHOBJeT-
BOpANIE elle YCJIOBUD

P1 sQ <Pa; P11P2€H = O'EH

[lopsimgoBHe uIeasH B R COOTBETCTBYOT IBYCTOPOHHNM 3aMKHY-
mum mneanam B anreépe C* (6.) , om.[I].

3.2. Wneanom Tpafa Y Ha3HBaeTCH IOIMHOXECTBO }Cy ,
coliepramee BMeCTe C Kaxnojl BepImHO BCe IOCJelybIme:

AMN, AeY = Nelf.

Vimeas HasHBaeTCA HACHIEHHHM, eCJW Jpéag BepmiEa A€ Y |, mm
kortopot A\ 6'} mp Bcex A/ /\ , comepmurcs B } . Jncoit
mpeay MOXHO HACHTUTH, NOGABUB K HEMy KOHEUHOe UHCJO BEPIWH; HURe
MH BCe FIESJH B Y cumTaeM HACHMeHEHMH.

IPEIJIOEEHAE, CooTBercrere H +- ‘1 = { AleyeH}  yera-
HABJIMBAaeT COXDAHANIYD BKJINYEHUE GHMEKIMD MeXNy NODANKOBHMYA MIeaja-
vz B R n (Hacumenmumn) npeanavm rpaga Y .

3.3. Wnmean HasHBaeTCA NPEMITHBHHM, €CJM €r'0 HeJb3d NOJYYHATH,
Kak COGCTBeHHOe NlepecedeHme IBYX HIeasoB, OKBWBAJIEHTHOe OIMMCAHNE:
IDYMATUBHHE HNEAJH MMEnT BRI '} ={Nm@A)=0} . tmem -
HeDa3NORMMOe pacnpefieNeHne Ha Y . Kaxmuit umean MoxHO mpexcTa-
BATH, KAK IepeceucHWe NPEMATNBHEX BIEAJOB.

HanmoMHmM OIMACSHWe NPWMUTHBHHX nieasop rpaje IHTa B [I].
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OHM NapamMeTpH3YDTCH GeCKOHeYHHMA Juarpamvavu | C INa . Nnean
'](I) = {}L UL¢ I} COCTOMT 13 mmarpamy I0Hra M, He CoNieprAumX-
ca B 1 , MHOReCTBO GeCKOHEUHHX IpaIrpaMM B IN" o60zHaunM Yepes 'y,x,.
FyZeM HasHBATh OCHOBHEME mmarpamvy Buma 1 = N® mm I=IKt,
TIe 2:l: kb - o0befHEHNe K CTDOK M { CTOJIGIOB B N? ’ K24
+f,;40 . flmpamy KOHeWHHX Hepas3JORMMHX pachpemelenuit Ha Y ciay-
¥AT NPVMATHBHHE WNeaJH OCHOBHHX JHAIDaMM,
3.4, Eerm 1 * IN2 - COCCTBeHHaA IuarpaMMa, OGO3HAUUM depes
:[° TIOIMHORECTBO ee KJIeTOK C GeCKOHEYHHMNM KDKAM# 1 IeDes ) sof.
- ¢ xomeumum, Torma 1, - OCHOBHas Imarpamma, "’2&' CIBUT Ima-
rpaMvH HTa vy . IlycTh Takke & - HaEMeHBIAd awarpamma KHra,co-
IeprRamas %%&_ (em.puc. I).

///é‘///, /{// %____/?/____

g - Ve )
g

I I,

Puc,I

3.5, Ilpn padoTe ¢ NOPANKOBHME HIeaJaMid HeoCXOIUMa OCTODOX-
HoCTh, HampuMmep, mepeceueHue ceMeiicTBa Tarux AneajsoB MOXeT AMeTh
CJMIKOM MAJIO TOJIOXY TeJBHHX BJEeMEHTOB X He OHTH IOPANKOBOH mom-
rpymmoft. [IpuMepoM MOReT CJYRATH TDynna pasmepHocTelt (cm.[’?])
rpada Ha prc.2. Lna QyHRmuM S , 3HAYEeHUA KOTOpO} yKasaHH Ha

-4 - -1 -4

Puc.2
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DHCYHKe, He CymMECTByeT MEHMMAJIFHOTO, CONEPRAMETO ee NODPAIKOBOTO
Alleaya B IpynOe pasMepHOCTei,
3aMeTHM, YTO IJIA NOJIOXHTEJBHHX BSJEMEHTOB MMHUMAJBHH NOpAm-
xomut ugean 8 K° cymectsyer Bcerma (mepeceuenze), M mokazem,
ar0 B rpyme R = K° (6'o) @r0 BepHo mua Bcex (a me TOMEKO WA
[OJIOXATENbHHX ) 9JeMEeHTOB, A
3.6, JEMMA, TlycTs ] - mpean B rpade Pura Y , H - coor
BeTCTByULmHt NODANKOBHT ITeal B R uP= )—:-m Culu€ fm
OcosHaunm uepes P ocpas omementa P eJL.ﬁ, B faxTOpKOIERE
R . Torma, ecm Pe H , o 'é'J,,E.H mpn BCex fL—m
mnst otopex Cy, # O .
JOKABATEIRCTBO. IlycT™® Sy = Sm (P) - HocHTeNb P Ha
M -ou oraxe Yy , S ={pr—micy #0} . I ) peSn
Oymem macaTh A —“~ M, ecum® M MOXHO MOXYWMTH W3 )\ Tepe-
HOCOM HEKOTODHX KJIETOK B NePBYD CTDOKY; QHAJOTHYHO, A\ —Z» iz
03HaYaeT, 4TO NEepPeHOCH KIETKN B IepBHf CTONGEl, MOXHO M3 A IO—
aywmTE b
. TlycTs E:u‘ (ecrectsenro, E ,, ) cocrour u3 Tex A€ O
I7s KOTOPHX ‘HW IpW KakoM A€ O,  HeBepHO, uTO PR M (co-
OTBETCTBEHHO, A —°» ).
Yepes )\1’, )\° 0603HaY¥M muarpaMMH HTra, mosydaeMHe U3
A€ Yw mocpencTBOM mOGaBMEEMA (n- W) KJIeTOK B NepBYD CTPO-
Ky (COOTBETCTBEHHO, B IepBHf cTOxGem). :
dnemenTy P € ﬁm oTBedaeT QyHKOUS § e ¥ , OIpeneJeH—
Haf ¥ coIviacoBaHHad B cMHcJae (VC), mauwmad ¢ M -oro sraxa, Jia
HAC BAXHO, UTO 3()\1) =P(e))#0 mpm AE E;.L n §(A°)=
=P(e\)=0ma e Em .
liycrs N Hactonsro Bemxo, o Pe H, =HNK’(6},) .
Nocroasky H, - NOpAmROBHE BIeal B KOHEYHOIODORIEHHOH! pelleTke
Ry = K (Gp) » TOJyHaeM, 10 5n=5n(P)C}n='}ﬂ_'3n;
B gacTHOCTE, \'E '}n ma A€ Eg v \€ 'Jw, ma \N€ Ep, .
liycrs marpamva Kera A€ Y, comepmr M€ E :n . Cyme-
CTByeT mmarpamva )\, € E;;L » B RoTOpol M s )\, (BO3MORHO,
Ae=M ). Dockomsky A% € '}y, , momydaem, wro \YUNE T
aranormao ASUNA € ]  mas mexoropo# marpammu - € E'yy .
Ho Jswdas mocTaTouro donbmas Iuarpammae Hra, colepmamas N ne-

- ¢
npemerHo cofepxut oméo Ay U A, méo A= U A u, mosromy,
JIexuT B } . Orcoma cremyer, ato . N\ zemar 3 |  (macu-
WEHHOCTH), & mosToMy B A € 3m , 9TO 7 TPeGOBAJOCH NOKABaTh.

3.7. CIEICTBUE. B ynopsamouerHok rpyme R = K° (6oo)
IS KAXIOTO 9JEMEeHTA CYWLeCTByeT MUHMMAJTBHHE NMOPANKOBHH WIeal,ero
copepxrammii,
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3.8, IPENJIOKFHVE, Kammuii mopsmkossit umean H ® rpyme R
SBIACTCS TAKEe WIAJOM B R B KONBIEBOM CMHCTE.

JOKABATEIRCTBO. Iyers PE€ Hy n Q € R4 . Cymecrsyer nary-
pansHoe W, mpm xoTopoM (. < W -4 . Ho rorma 0 < PQ <
<wPeH, n PQeH, . Npousponsme amements Pc H
Qe R womuo samcars B Buze P = P,-P., A=Q,-Q-
rre P, € H,, Q+ € R, » npentoxenne caemyer us pacemorpenroro
cayuas.,

9TO mpelJIOReHVe, a Takke TeopeMH 2.3 u 5.6 CnpaBelNBH IS
NIPOVW3BOJBHEX KoJen Prcca ¢ emiHuneit (oM.[Z]).

o
§ 4. Homykomeurne ciem ma K (60).
4.I. OnpenesmM IOJYKOHeUHH{ Cien Ha Tpymne I'poTeHImKa
o)
K (G) JIOKaJNBHO KoHeuHoft Tpynme (r , Kak Tako#l aimTyBHHI
GYHKIMOHAJ

@ Ki.(G’)‘_’[O,-fGO],

470 JDGOH saemMeHT P € K:_ (G) , TDEICTaBUM B BUTe P= sup Pa.
Poe HY e HY ={Qe K3(G)|P(Q)<oe} . M oymen
otoxnecTsaATs cien (P ¢ ero mpomoskeHuweM MO JMHe#HOCTVM HA TIO-
pemroendt mrean HT = H:p - Hip . ToyKOHeUHHe CJeIH Ha
K°(G) GUEeKTVBHO COOTBETCTBYNT IOJYKOHEYHHM CJefiaM Ha TPyIIo-
ot anrespe € [G] (em.[I]). Nomyxoneunwe ciem ma KO(G'N)
NOXHO TaKme OMMCATH, KAK paclpenenerus Ha Tpade Dra Y , Gec-
KOHeYHHe BHe HENYCTOTO MODSIKOBOTO mieasa B Y .

MHOXeCTBO HepasJIOXUMHX KOHEUYHHX ! TOJYKOHEYHHX CJIeJOB Ha
R=kK® (Ooo) oGosHaumm wepes J .

4,2, PaccMoTpM CTaHIAPTHOe CKAJIADHOE NPOW3BelleHne Ha &G ,
OTHOCUTEJNBHO KOoToporo dasuc Qyswmuit liypa {e\)} , VE U OopTo-—
HOopMaJieH. B mpuJoxeHmy B IaHO Ipyroe ero ommcaHue.

InddepeHnansEHe ONepaTOPH Ha Jf(; (¢ mocrosuEEME KOB(G7—
IMeHTaMn) MOKHO ONpelelUTh, KAK ONepATODH, CONDAREHHHE K ONepaTo-
pam ymHomenus ( cp.[5]). OGosmauum wepes E. omeparop B ﬁc ,
conpsxeHHNt K yMHOXeHuo Ha fyHkmup lypa €,

(Ey(P),Q)=(Pey Q)

pw BCeX P, Qe :P(, . Orcoma mosydaem, 4TO
A .

Ey(ey) =ZJ; Gy Cps

The A y — CTPYKTYDHHE KOHCTAHTH YMHOREHUS B Gasuce QyHKUUi
liypa;” mx sHaUeHUd 3aMaANTCA KOMOWHATODHHM mpaBujoM JMTTaABYyna-Pu-
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gapncona ([5], crp.68). Hampamep, E(‘) en =)\§. e,
AAN
Bamersm, UTO omepaTops E, ompenesenn mMerHo Ha koxsue dg

¥ He IEPEHOCATCA HA (AKTOPKOJENO ‘CR’C = dh; /(s R, He-
TPYIHO NPOBEDHTE, YTO ! ¢

Ey(sP)=5,Ey(P)+2Z E(P). (15)
6:6/Y

4.3, iyers M€ Hom (&, R) - nonomnrensruit xapaxrep

komsua f , mam xoroporo M (e) =4 ,a Y - Hemycras ma-
rpavva DEra. Onpemewm dymkuwonan M° ma &, momaras
v

M'(P)=M(EyP) (16)

mr Pedf . Ouwemnmwo, uto M°(eﬁ)> 0 Ipr BCEX

M 9% Y J};} omako dymknmoman M® me momyckaer faxTopusamup Ha
=(e-0OR-

JEMMA. Tpemmosozmm,aro s P e ft M 6(P) =0 npn Bcex
6 ¢V . torma M(s"P)=M"(P), n=1,2,."..

JIOKABATEJIECTBO, Creryer m3 dopmym (I5), SameTmM,qTO
M6(51P)=O mBex 0 &V .

4.4, Tyers H M - TODAIKOBH Bnean B R , TTOPOXIEeHHHI
gymawsam lypa €, , mig xoropux M~ (&) = 0 ; IpE BCEX
6-< V .Crex *M xoppektHo ompenmenen Ha H .

CoraacHo Teopeve 2.5 M=M L, ML HEROTOPOTO (A, p,x‘)e 4,
Ecim 9MCJIO HeHYJeBHX YacTOT ol i, p ) GeCKOHeYHO umd >0 ,
To caer M - TouHni Ha R+ » TQ eCTh M (er) >0 IIpn BCEX

y.e'y . Orcoma crenyeTt, 4TO H = {0 A apdoft memycTo#
miarpamMve [OaTra N Vi ¢ . Hampotns, ecum = 0 ¥ cpemy dac-
ToT i, /Ap  OMIMUEH OT HyJA TOJBKO Apyeeey aLK,/s‘, veey PPe

TO HOCHTEJb Clela M B rpafe lura 3 3a1aeTCA COOC TBEHHOM
ocHoBHO# miarpamvoit [, = Teo:
1

{ﬂ]M(epﬂz} = {plp<=l.}

B aTOM ciyuae Wjeal HM HeTDUBWAJEH ¥ COOTBeTCTByeT (IO Jexn-
JIOREHVMD 11,3,2) NpEMATHBHOMY UJealy C muarpamvcit I=I°U9‘sc= Ke
TIe %g - CHBUT J¥aTDaMMH Y ma BekTOop (K, € ) B [Na. (cm.
o6o3HadeHud B 1,3.4). o

IPELOKEHME, Tyers M - czen va rpyme R 2= K (8o,
He ABJIADIMACA TOYHHM M v - HemycTas miarpamva DEra. Torma
dopmyra
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M:’P (E}l) = (Eg QJ“)(O‘"""O(K;PU'"’P@ ,O) (17)

oripieneéme'r clef, Ha [PUMUTHBHOM KIeale H:‘ ¢ Iuarpammoit
K’%AgﬁEqA?HE. [lpennonoxum, uTo AAf nuarpamMu DHra Ju %,55 }uc
c] Kt - jTorna dopuyay (I7) MOXHO YTIPOCTHTB:
ap (L= qunlo (Ogguey Ok Byyenes Py s 0)
Je#icTBUTENBHO, U3 IIpaBUia IIMTTJIBy{la-PMqapJJ,COHa crenyeT, 4TO
ecin  MC Iy « Quy #0 | o qu ={ . B nporusHOM
clyuae y¢I° u M(ay)?—’ 0. 0
4.5, Kewxgmit HemycTO# MOPANKOBHI Upean H B rpymne K (6«;)
BCOLY TWIOTEH (B CMHCJE MOHOTOHHOW CXO[LUMOCTH), & KaMIbii KOHEUHHA
caeq na H IONyCKaeT NPOJOJKEHHE N0 KOHEUHOr'O WM IOJYKOHEUHOI'o
cnena Ha KO(SOO).

JEMMA._ {lyere M - KoHeuHoe pacnpelesleHUe Ha WUfeaje
{ }\g . Torpja M mnpomoskaeTcs [0 KOHEUHOIO WJM MOJYKOHEU-
Horo pacnpegneleHus M Ha Ppage Knra .

JOKASATEJECTBO. Ora jemMa sBafeTcs nepedopMyJIMpOBKO# B Tep-
MMHaX pacrpenefieHnit JemMMs < K3 2] . MomHO ykasaTb SBHy® QopMy-
Jy I TPOJOJIKEHUA: eclH ye , TO

%(}A):n&m Z;dj/m(y,/\)m(/\\ , (13)
—» 00 —n
roe dA/m- (}1, /\) - Yucio T’égn)v‘ru H& KOCOit nuarpamme /\\ju .

eM. |I3] .

4.6, lycts I, [o= IK’QE yoo , \),}\ € H - Te ¥e, uTO
B n.3.4 u M =M, , - HEpa3NOKMMOE HOPMMPOBAHHOE DAacnpefeeHne
(14) wa 4 ¢ nocntenem Io (r.e. m () 0 JMC %o ).
llomomum

m(\) = mQ,P(A) = Lgﬁv Mg (f) (19)
M

Ias [uarpam, nra /\2 A u nyCcTh mq\),p - TNpPOLOJIKEHUE pacrpe-—
nenenns My, p Ha Bech rpad . ~9

NPEJJIOKERNE. HocuTeap M uOeal KOHEUHOCTH pacnpeneneﬁuamd,P
VMENT clefywmuii Bum:

. v
2 filyy (N)<oo &= A A\ .
. JIOKASATENECTBO. 1) camenyer us npasuina JuTTasyna-PuuapicoHa
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(cm. [5] ): eem A EAS ] | 1o
M&:)P()\)= M‘fo(Ev Y,)‘).: Ma’P(BM’I[o ) >0

ecnn xe /\¢I , TO JIn6o QJ/‘\”= 0 , JU60 Ju¢ Io u

M (eju) =0.
2) ﬂ,oc'ra;rowo paccMOTpeTh CleLMalbHHRA cilyudail, kKorga JH COLEPKUT -
cA B K, ¥ CONEDKMT BCE KIETK! JMarDaMMH A, KpoMe OJHOH.
OrcyTeTByomy® KiIeTKy 0603HauuM uepes (b ; OHA JNEKAT B \)cgb .
[iycrs mmarpamma MOJyUaeTCA NpUCOeNUHEHnEM K A wrerxn 0 .
Tor‘najun'é’/\ , 0< m'(u%) < oo " m’(y“)=

= Z_ dim (Va’ T) m'(T) > 0 .o d,{,m,(}.,ﬁt)=

TR (n-k) dim(p, M), rae K =|pl, n=IT); nosromy monyuaem

W(y)=Z-_dA'm(ju,m m' () >

T-n

2 (n-x) Zd,cm (Jua,ﬁr)m%ﬂ) = (n—K) m"(Ju)
~ TEn
u m’(/\)= o0 , T.K. N MOXHO B3ATH MPOWUBBOJBHO GOJb—

VM. v
4.7. HamoMHuM onucaHue cJjejos M , TpUBENeHHOe B [I] .
llyers T(D — TPOCTPAHCTRBO TaOJMUl], 3IaNOJHAONUX GECKOHEUHYD ou-
arpammy [e o K - CUETHOE MHOXECTBO BCEX CTAHIADPTHHX
TaGJul Ha Ouarpamme Qq& c MPOM3BOJIBHEMY HATYpPaJbHHMA 3JIEMeH-
TaMy. lMeeTcs ecrecTBeHHOe "KOyMHOXeHME" : (=T (Io) X
x T v , comnocrasifwmee TabJuue le T(D napy TabJuL] ({ v )

' 't
(eM. [I] , § 6). OroGpaxetine ABJIAETCH LWIIUHIPUUECKAM BJIO-
KeHUeM; yILOGHO S'romec'remb C TIOIMHOXECTBOM O (T(I)) < N
< T(Io) xT . O6o3Hauasa uepes [N y cuuTawmyp Mepy Ha
OTIpENeNM, CIenys [I] » Mepy Mv na T (1 , KaKk orpaHuueHue
weps M X m, na 6(T(I)) . Teopema 5 us [I] noxasmsaer, uro
3TO ONpefeseHle DAaBHOCHUIBHO NPUBELEHHOMY BHIIE.

§ 5. [lomHOTa CIMCKa MNOJYKOHEUHHX X&pPAKTEpPOB.

S5.I. JIEMMA. [Iycts M - Hepasjoxumoe pacnpelelleHue Ha T'pade
OHra . Torma cymecrByer GeckoHeuHas nuarpamma | € oo » LJH
KoTOpoi#l ycioBua M (gu)#O u Ju. c PaBHOCHJIBHH .

LOKASATEIECTBO. W3BecTHO, UTO SNpO HEpA3JOKUMOTO clena
Ha TpyNHoBo# aarebpe (E ool » CBSBAHHOT'O C paclpelesieHueM Mm-—
NPUMUTYBHE #ieat. OnucaHWe NPUMATUBHHX WIEAJOB aJireCpH 6,,]
C TIOMOUbH0 GECKOHEUHHX AuUarpaMM yKasaHo B |1
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Anarpammy 1 6yneM HaseBaTh HOCUTEJeM pacmnpeneseHus M o Tou-
HOCTb Cllefja, CBASAHHOTO C MM DPaBHOCUJIBHA TOMy, UTO =
5.2. JIEMMA. TlycTs m - HepasjoxuMoe paclperelieHHe Ha

2
¢ nocurenem | # N . Hcnosbsys o6GosHauenusa n.3.4, umeem:

{ju|0<m(Ju)<oo}={Ju‘>\§JuCI}.

JIOKABATEILCTBO. Brimouenne & [0KA3HBAGTCH TaK Xe, KaK M.R)
B npenJoxeHnu 4.6 (c sameHo M Ha M ).

JI8 0Ka3aTeNbCTBa NPOTMBONOJNOKHOTO BKIOUEHUS =  UCHOJb3Y-
eMm qemmy 2 us [I] : ecom raGmua '|;= (t“tz,. )ET uMeeT
npenenbHee uacToTH O, O,

dim\ L) dim (xo,tg’)_’_ Ly, @5 PoY)
dir (8 dim (o, ) Ly, (X oY) ’ (20)
rae AS < I " )\o=>\ﬂIo, y°=}lnlo,t(2=tnﬂ Io'

3HameHaTenb B npasoit uactu (20) - HeHy’eBoit. BuGupas
Ta6AUILY TaK, UTOOH

m(}ﬂ h*wdjm (Juatn)

(aT0 MOXHO CHEJaTh [0 CHENCTBUO & U3 [I] ), nosyuaem, uTo m(Ax
<00 , orTryla lP(A)<OO npu Bcex AE

5.3. CIEICTBAE. Ecm | € oo - OCHOBHas nuarpammva (T.e.

V== & ), To no6oe pacrpenesneHue M ¢ HocuTesem I

KOHEUHO .

3AMEYAHVE. OTo crnencreBue M JemMa S.2 OCHOBaHH Ha MPOCTOM KO-
MOuHaTOpHOM (dakTe: ecou & - BHTAHYTAA B HECKONBLKO CTPOK Kocas
nuarpamma ¢ N xreTkemu (cm.puc.3), To jgo6araenue knetku (Q) ype-
JVuMBaET pasMepHOCTh B N pas, Torma Kak no6asieHne KieTku (D)
MaJO MEeHfeT pasMepHOCTb muarpamms & (T.e. uMcao Tabmuy Ha Heit).

: —

aJ
Puc.3
5.4. TEOPEMA. (o mosyHOTE CHMCKa MOJYKOHEUHHX XapaKTepoB).
llyers  § - HepaaJoxumoe TOJYKOHEUHOE pacripefiesienue Ha rpage

Lura H . Torga cymecTByeT KOHEUHOe pacnpe,n.ease}me m u Hemycras
nuarpamva Onra V , 0JIA KOTODHX \{)(fl) =m (ju)
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Ha Wfease KOHEUHOCTH { ju| (P(_[U) < °°} pacrperesieHus
JOKABATEJECTBO. [lo nemme 5.2. cymecTByeT coGCTBEHHas GeCKOHE-
UHaA JuarpamMa Ie HM » IJIfi KOTOpO#

{plo< p(<oco}= M)\Gjuc I}.

SananuM pacnpefeneHue M Ha vm,eane{ jﬂo‘)\ juoc Io}
nojnarags M (Juo) = ( _[uo cgb ) . [lo nemme 4.5 Hpa.cnge,n,e
JeHne M npo,uomae'rca IO pacnpefeseHUs Ha nonrpagde =

{ Po‘ 5&(0 s KOTOpoe, [0 CJENCTBMO .3, KOHEUHO. TaKnM
o6pasoMm M - pacnpep,eneﬁvne u3 crucka Toma Vl \f(jll) = m(j“o
IJIA Takux nuarpamdm OHra J* , UTo g ju c . 3aMeuaHyve
4.4 saBepmaeT [OKa3aTEJbCTBO TEOPEMH.

5.5, U3 omMcaHKf HepasJOXMMHX CJELOB Ha .ﬂ = K (6 M)
BUIHO, UTO THI COOTBETCTBYWIErO CJiefia Ha I'pyNnoBoit airebpe 3aBu-
CHT TOJBKO OT €ero fmpa.

NIPELIOKEHAE (cp. [9] ). Plycts - TouHuit HepasJOXUMAL
caen_Ha ajarebpe C [ 6“ s ANPO KOTOPOI'O COOTBETCTBYET nuarpam-
Me 1€ co - Torma
1) Ecau | - umeer Tombko OLHY GECKOHEUHYW CTPOKY MWJH TOJBKO
OoOMH OECKOHeuHHii cToabel], TO LP - cneg Tvna | (runa loo ,

ecn [# I(O , IOl)'

Z)TECJM - OCHOBHaf nuarpawa, TO LP - cJel KOHeuHOI'o Tuna
, eciu | #F I‘ 0 ,

3) B oc'ra.anux cnyua.ﬂx Lp - c.uen, TUna “

5.6. Hepasnomumeie ciaepd -Ha rpynne paamephoc'reﬁ .@LNK (d )
0618[al0T BaXHHM CBOJCTBOM MyJbTUIIMKATHBHOCTH, @HAJIOIMUHHM TeO-
peMe 2.3 OJA KOHEUHHX CJelnoB.

TEOPEMA. Ilycts lp - HepasJIOXUMHI MOJYKOHEUHHH cief Ha
ﬂ,g_K (0 o.o) c uneanoMm KOHe‘JHOCTH . Torga cymecTByeT mnoso-
XUTeJbHHI roMoMopduaM Me om [R) LI KOTOpOIO

¢ (PQ)=MP)- 9(Q) (21)
npuacexpe.ﬂ QeH.

,JIOHA"ATEJH:CTBO B koable ﬂ—j/ i).ﬁ‘ BHITOJIHAETCA TORLE-

creo )_dim ALy = 1 , OTKy \P( )"Z:_dxm)\ p(l H)

Mockoiiky §(+) Hepasiomum, a q?(il - NONCKMTENbHE q)y'rmuuo-

HaJ Ha , nojumHerHnit ) , HalineTca Taxoe umcyo 0. A s UTO

q?(t Q)"'Oz)\ lP(Q) QeH . Anﬁnm6oroP= e.ﬂ'
TIOJIOKUM M(P)’ CAO-}‘ HerpyzHo nposepwrb, wro (1)

BHIIONHAETCH, mpuueM M - nonomwrenbﬂuﬁ POMOMOPIM3M KOMBIIA J
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§ 6. Honyc noomurenpsx snementos B 13 S K%(6oo).

6.1. XapakTepusauus KoHyca ﬂ+§ Kf, (60‘,) OCHOBa~
Ha Ha NpUMeHeHuM K rpady Hra ofmei#t Teopems O NOJOXUTEIBHOCTHU
( [2] , Teopema 4).

TEOPEMA. Caepynmve YCNOBUA Ha PE S)l PaBHOCUIbHH :
1) Pe .'B«.g.

2) cymecTByeT MUHMMAaJIbHHI TOPALKOBHIA Uoeal H B (‘\, » Colepxa-
i P u PP)>0 I0as BceX (HepasJOXMMEIX) CJeLOB Pe
xoneursix Ha H .

3AMEYAHME. Tlo nemve 3.6 MMHMMaJbHHI MOPALKOBHY Mieas B ?L
cpeiM BceX NODAJKOBHX UHeasioB, COfepKamux P , CymecTByeT LJf
scex PE€ . My ympumieHHo npuBesu Gosee olmylo GOPMYJUPOBKY YCJO-
BUA 2),M36HTOUHyn OJs rpada OHra, moCKoNbKy M3jaraeMmoe Huxe die-
MeHTapHOe [0Ka3aTeJbCTBO JIeI'KO NepeHOCUTCA Ha cilyuait ofmero rpa-
2 BETBJIEHHA C KOHEUHHMM DTaxaMu. :
’ Ecan H - NOpANKOBH{ UIeas B ?\4 , TIOJIOKMM Kr.,.-‘-{PeH‘
CP(P))O 1{,)13 BCEX KOHEUHHX CJe[l0B Ha H . Teopema o3sHauaer,
yTO K y = 3_= ‘T-I} K ++ o OODBENUMHEHME IO BCEM MOPALKO-~

BuM vieanam H B fp\. . -
6.2. JEMMA. Ciegyomme ycnoBUA Ha i € & (n.1.7) PaBHOCHIIb~

}Iﬂ;: f \N=>0 LJIf TIOUTH BCEX A€ U .
2) nas moboit TabiMIH t=(tt,...,t ,)G T f(tn) 20

HAUMHAA C HEKOTODOr'O MeCTa.
JOKASATEJECTBO, Ecau s(/\.\) < O , 0 LN < 0 A He-

R

KOTOpO#t auarpamms A , . Cumuras, uro % onpefieseHa, Hauu-
Hags ¢ M - oro sraxa, HojayuaeM lelb mod Mty ey N\ = ,
B KOTOPOIA S‘(/\K) mpu Bcex ML KK N,

[Ipenrosioxum, uTo ycuosue I) Hapymaerca. Tormgs Ha CKOJb YyrOf~
HO Jajekux draxax J, HaiiyTcs IuarpaMMb /\(n) c (f\(")) <0.
Busepen vens £ = ([, ¥}, ..}, npoxonmyw uepes N"'=
= 1M TaK, UuTOGH BHaLIeHMH‘g (t‘f) , mM<LKS N 6wl OTpHUIa~
TeNbHH, B CHIy KOMIGKTHOCTM TIpOCTpAHCTBA TaGiu , CYymecTByeT
NpefeNbHaf LA MOCAELOBaTelbHOCTH 1 L rabmua T =(t1,,,.,
tn,...)e T . [na Bcex N2 M noxyuaem f(tn)< 0 u yeno-
BUe 2) Takxe Hapymaercs. QUeBHIHO Taxke, uTo u3 1) cienyer 2).
3amMeTym, uTO JEeMMa OCTAeTCf ClpaBelJuBoll, eciuM Bce HepaBeH-
CTBa B Hell 3aMEHUTb Ha CTpOI'Me. .
6.3. Ilycrs } - upean rpada Kura 8 . [locnenoBarenbHoCTh
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t=(t1,...,tn,..,) nuarpamm DHra us } Ha30BEM
PEryAApHO# OTHOCHTENBHO } , eCcJm Tpenen

fim dum (A, tn) =m(\ (22)
A~ oo djm t n
cymecTByeT niaA JwoGofi AMarpavmu \e }

JIEMMA . Hama;i BO3pacTammas Lelouka LuarpamMM }\“_“’)\m‘_.e
COLEPRUT NOCNEJOBATENBHOCT, DPEryAAPHYD OTHOCHUTEIBHO } . Yuera
m(N) B (22) sanapr pacrpegenenue {M Ha rpade ;}

IOKASATENBECTBO. [na BHGOpa NOANOCASNOBATENBHOCTY HOCTATOUHO
TIPUMEHNTL AMATOHAJBHHNA mpolecc., Bropoe yTBepmieHue CBORUTCA K
HecnomHoM mposepke ycaopus ([IC) us m.2.7.

6.4. [PEJIOKEHUE. (cp. [I0] , newma 4.I). Ipennojomum, uTo
HOCHTeNb (QyHKIUN 5& ¥ COLSpRATCA B HIeae rpafa DHra 9
nwm (S) >0 IJA BceX KOHEUHHX pacmpeneleHuit M Ha rpagde }
Torza S()\) >0 pnan.s. A€ }.

JOKASATENECTBO. [ns so6o#t Bo3pacTammeit 1ENOUKM AMarpaMM

13.+0s Ayye.o € } momyuaen

3N (M)
b G, = U G = m (9> 0,

rae }\le , k=1,2,... - perymspHas IOANIOCJTeN0BATENBHOCTS ,
peayMaylmas HwxHuil npesel, M - COOTBETCTByWHee DaCTIpereseHue
Mo newme 6.2 j’()\)> 0 nna nourn scex AE .

6.5. JokasaTenpcTBO Teopemu 0.1 mpuBeneM B TepMMHaX pacrpe-
LeneHuit Ha rpade H . [lycTs ~ MUHMMAJbHHI Hrneas B rpage

, conepxammii HOCUTEJb f, {()\)= P([)‘),)\GH CorzacHo Jem-
Me 3.6 Takoil Mueas cymecTByeT OJIS BCeX pPe ﬂ . llockoabky
*()\) >0 aaa n.. \€ j , 018 J0Goro paclpeneNeHHs MM Ha

3, , m(§)> 0 rax dro us 1) cremyer 2).

O6patHo, ecan M(f) >0 ISl BCEX Hepas3JORMMHX KOHEUHHX
pacripenenenunit M Ha rpade s TO, 1o Teopeme lioke, m(f) >
IJA BCeX KOHEUHHX paclpefielieHuit Ha J/ . To npegnoxenup 6.4 nomy-
yaeM, UTO M3 R) clenyeT I).' . v o

6.6. HasoBeMm Toukm (O&,SB,Y , (& ,55 > ¥ JE A
POLCTBEHHHMM, €CJAU HOCHTENM ]_", I" COOTBETCTBYWMUX CJIEIOB

M ’, M" coBnananT. ['panmia Toma pacnanaeTcs Ha KJacCe pOACT-—
BEHHHX TOUEK, KOTOpHe MH GyIeM HasHBATb I'DaHMM:

A= DN U L{ AK,L , .
rae Ago={(0l,§‘.>,‘{)e A / HOCWI'eljl,b (Mq,?,)= N },

!
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AK,1={(°‘»S‘~"X’)€ A/ uocurenn (Mu,},)= Ix,l}

(B mociefHeM ciyuae UmeeTCH POBHO K HeHyJIeBHX O - uyaCTOT M POB-

HO HEHYJIeBhIX Ib - YacToT;

[lepefiieM K OnMMCaHUD KOHYyCa ?L = K (600) B rpynmne ?15
= K%(6oo) -

6 7. OCHOB] TEOPEMA. Konyc .(H.... CONEPXUT Te M TOJbKO Te
QyHKIAY Pe , IJf KOTOPHX Ha BCEX I'DaHAX Fc A swnoa-

naerca ycaosue (I1):

eciuu Egpi 0 Ha T'paHi o
E6PE 0 wa T mpu scex CF V (1)

70 (E,)P)(O(,S’J, Y) > 0 LA (O(,P,X')Er.

ViHaue rOBOps, MIALNAE CPe¥ OTIMUHBX OT HyNfl Ha NaHHOM T'paHu
NPOM3BOIHHE TNOJKHE OHTh MOJOXUTENbHH Ha DTOW I'paHM.

3ameTuM, uTO IJA P+ 0 ycaoBue (1) Ha MAOTHO# T'paHK r=
= Aoooaﬁauae'r“ NpocTo, UTO

P (a,p,x» 0
npu Beex (X P,X‘)E Aoo.

AOI{AZ%ATEJIBCTBO YcnoBue M ([ PaBHOCUJIBHO TOMY,
uro M ([ﬂ)- 0 mpu Bgex 65 . C yuerom nemmu 3.6 mo-
Tyuaey, u'ro Tpe6GoBaHue M (P) < oo s P= C 8
u M )- 0 opuscex GE D C}‘;& 0 raxxe paBHochme.
uocne;mee, B CBOK Ouepefb OKBUBAJIEHTHO yCJIOBUD M O: A(P)=0
mpn scex 6 € Y u Beex (O jb,x )JE A, po,uCTBeHHux (o] jb X)
Teopema ©.7 BuTekaeT Tenepb U3 o6meit Teopems 6.1.

6.8. llaguM Gosee neTaibHOE OMMUCEHUE YCJOBMil MOJOKUTEIBHOCTH
s P = C . OcHoBHOe Tpe6oBaHWE COCTOMT B TOM, UTO
P(O(,P X);O LIS (0(,5’3, Ne A oo . Orcopa eme He cieny-

er, uro P g

0603HaunM uepea A ﬂ nepeceueHne BCEX OUArDaMM
Uara M, axs xorophx C_;u . Hxerkam (K,D)# (0,0)
18 [\¢ OTBEUANT urpaHU = AKE , Ha KOTOPHX paBeH Hyao.

Takux rpaHeit JMub KOHEUHOE UMCIIO. .
(e x,bhe AS , (k) #= (0,0) , o6osHaum uepes
nop,m-xomec'reo MUHIMATEHHX 110 BRIOYSHYD LMarpaMmM BO MHO-
xecrse  { AN | \ Ne S } . Torga HOMOJHUTENbHHE yC-
NOBUS nonomvx'reJIbHocm Ha TpaHu | = AK { TaKoBH:

(E P)(x p,0)>0 ang 0,,6!’\” (o,p,00€ Ay
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9TH ycJOBUA aHOHCHPOB&HH B [2] , TeM Xe IpWBEeJieH IpUMep.

[IpuJIoXeHus .

A. CUMMETPUYECKUE QYHKUMM ¥ [MBH30PH HA BEIECTBEHHOR
TIPAMOA

A.I. llyets dJg - rpynna NUBM30POB KOHEUHOR CTeneHH B JR*=
=R~N{0}u D ={dl2:\%\<oo} - rpynna cymmupye-
MHX JMBU30DOB, SDOC- D . Yepes Uy wmu 0Go3HAUASM MOPALOK L¥-
BU30pa d B Touke L€ IR*.

Cg(_wupyeme IUBHU30PH O6pasylT KOJABHO OTHOCHTENBHO YMHOXEHUA
s R*. I'pynna MMeeT TaKKe eCTECTBEHHYD CTDYKTYpY A -
KoJblla B KOTOopom onepauuu Amamca (cm [5] ) MMeRT BML

(Vnd)m = dmﬂ v m € R *-
Oynxumu liypa QA , )\Cy OTBEYaET Olepalus

(g =) N L

rge cymMa GepeTcs TO BCEM CMelaHHHM N - TaGAMIIaM C DJIEMEHTaMU
ua lR* s CM. [3] .
A.2. CumMeTpuueckuit MHOIOUJNEH M3 KOJbLA .* MOXHO IHOHMMATb
KaK QyHKUMO OT MyJbTMMHOXecTBa rnepemeHHHX LyyXy,...€ R.
UToOH OXapaKTepU30BATH DJIEMEHTH U3 , kKak QyHKUMM OT napameT-
poB Toma (O(,P,X) (n.2.6), ynmo6Ho paccMaTpuBaTh WX, KaK MHOI'O-
UJIeHH OT MPOW3BOJIBHHX AUBU30POB (& He TONbKO MYyJIbTHUMHOKECTB).
ComocraBuM mape noeiefnoBarenpHocTel X = (0(4,0(2,...) )

p= (P, ,jba ,...) » mpousBenenue

Rup =] 1255
O‘,P(Z)— ket I —oyz
M ero OMBU30D d= d(O(,j'S)
OIPELEJEHME. MHOrousneH oT naph NocjefoBaTeJbHOCTe!l apryMeHTOB
i(a ; P) Ha3HBAETCH CHMMETPUUECKMM, €CIU OH 38BUCHUT TOJBKO OT
pueuzopa. O (o,p) oToft map. '

Tipumep: S, (G.;P)=ZO(1n+ - Z_P? =

dynxumit liypa or muBM3Opa de
[TPELJIOKEHVE. Hoagduuuenru Teitmopa nas R(x P (2) - cummerpu-

I48



ueckue MHorouleHH. OHM anreCpauyeckd HE3aBMCHMH W NODOMZADT Ha
KOJIbLIOM BCE€X CHMMMETDHUECKNX MHOI'OWIEHOB OT NapH IocjlefoBaTelb-
HocTel aprymeHTos (c uesmMu KoadduimeHTamu) .

B. TAYCCOBA MEPA HA CIEKTPE KOJHIA &.

B.I. PaccmoTpym KOJBLO ,‘ﬂ *®ZC » KaK KOJBLO MHOrouje-

[S4,S,,...] or cymm HepToHa.

Hyc'rb Lc .‘ﬂ‘c ~ TIOANPOCTDPAHCTBO MHOI'OUJEHOB MEpBOf cTe-
nenu oT S,,S,,... . OTHOCUTENBHO BBENEHHOTO B 4.2 CKaJIAPHOI'O
nponaaep,eﬂm Ha Ji¢ Gasuc {S Sz,...} B OpTOroHAaJeH
n IS, lE= . hmE=Y E.S€d uMeeM

K=1i
uga —Z 1AL

TlyeTs M - r-ayccosa Mepa B CONpSIKEHHOM K 3 pOCTpaHCTBE
rnocienoBaTenbHOCTe! Cooz MQ/I: .*c C XapaKTepUCTHUeCKO
pyHEUVeR

o) = e hen®

co oo
HeTpynHO NpoBEpWTH, UTO HJA C={Cn}“= A eC

dlo = [ |& & g

n=1 oo

[IPEIJIOYEHUE. Bioxenue koabLa jl B xz(q: , .M) npu
xoropom S §,(C)=C,  sBuserca msoMeTpUUECKMM.

B.2. ,H,Jm orpaﬂuueﬂnoﬁ nocaenosarenpHoct™ C € C ,u.eJIbTa-
GyHKIMA Sc 3a7aeT OrpaHUUeHHHH JUHeRHH’ cpyumnoua.n P";
Ha Jt¢ . B oToM ciayuae CymecTBYET DJEMEHT cE 2 Ju)
NpeCTaBIAnIU 3TOT QyHKIMOHAI: P(C) = (P, k@ I PG _ﬂ-c
CxaJifipHOe NpOM3BE[eHUE NBYX - yHKuMit

K (x"ﬂ) = (kx ,k“)

HasHBaeTCH MPOUSBOMALMM ALPOM (PYHKIMOHAJNBHOIO NPeirUIb6epToBa
TIPOCTpaHCTBa,
of Conoc'raevm touke (X,f, 0) wua rpauvuu Toma A aremeHT
C*PeC™, mna xoroporo C:’¢= Sp(a,p,0), n=1,2,...,
cM.1.2.6.
[IPELJIOKEHVE. Cyxenue mpousBomfmero smpa Ha IpaHully Toma
UMeeT BUL:

(o Bpa+agpy)
K(cp ¢ ob)= l—\ U+ ai)u-pi&:-)

n .
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3AMEYAHUE. Ecom B, =B,= ... = b,=b,=...= 0, nomyuaem
i 2 1 2

BAXHOE B TEOPUW CHMMETDUUECKMX (yHKuMit cootHomenne (cm. [I3]
caencteue 7.2):

I.

2.

5.

6.

10.

11.

12.

13.

Z_ L, el =Ke™*® c*)= ﬂ(i— o aj)"’,
AeY 1

Jureparypa

Bepmuxk A.M., Ke pos C.B. AcummroTnueckas Teopus Xa-
PaKTEepoB CUMMETpUUECKoll rpynnu. - JyHku.aHams, I98I, T.ID
c.15-_7

Kerov S.V., Vershik A.M. Characters, factor-rep-
resentations and l( ~functor of the infinite symmetric group,

- Proc.Int.Conf. on Operator Algebras and Group Representations
1980.

Kerov S.V., Ver shik A.M. The characters of the
infinite symmetric group and probability properties of the
Robinson-Schensted-Knuth algorithm.

.Bepuwunrk AM., Kepos C.B. Xapakrepu u Qaxrop-npen-

CTaBJleHMH GecKOHeuHo# yHMTapHo# rpynnu. - Joxxa. AH CCCP, 1932,
T.267, ¥ I. .
Macdonald I.G. Symmetric functions and Hall poly-

nomials., Oxford, 1979.
James G.D. The representation theory of the symmetric -

group. Lecture Notes in Math., v.682, Berlin, 1978.
Effros E.G. Dimensions and (:* -algebras. - Conference
Board Math.Sci., 1981, v.46

Combinatoire et Representation du Groupe Symétrique. - Lect.
Notes in Math. 1977, v.579

Boyerxr P. Infinite traces on AF-algebras and characters
of U (co) Preprint

Goodearl K., Handelm é n D. Rank functions
and K, of reguler rings. - J.Pure Appl.Alg., 1976, v.7,
p-195-216.

Knutson D. A-‘rings and the representation theory of
the symmetric group. - Lect.Notes Math., 1973, v.308
Zelevinsky A.V. Representations of Finite Classical
Groups. - Lect.Notes Math., 1981, v.869

Stanley R.P. Theory and applications of plane parti-
tions: part 1, - Stud.Appl.Math., 1971, v.50, p.167-188.
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14. Th oma E. Die unzerlegbaren, Ppositiv-definiten Klassen-
funktionen der absahlbar unendlichen, symetrischen Gruppe.-
Math.Z., 1964, v.85, p.40-61.

5. Choi Man-Duen. '.l'hefullC -algebra of the free
group on two generators, - Pacif.J.Math., 1980, v.87, p.41-48
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A.M.Bepmur, A.B.I'pu6os, C.B.HKepos

SKCIEPMMEHTH [10 BHYMCJIEHMD PASMEPHOCTY TUIHYHOI'O
NPEJCTABJEH/A CHMMETPUYECKO# I'PYIIH

JlaHHHe O TIOBENEHMM PA3MEpHOCTe!t HENPUBOLHUMHX NpencTaBieHuH
CHMMETpHUECKO#t I'pYNnH BHCOKOR cTerneHnm HemHoroumcaexuw: (I), (2),
(3). BoamoxHH jnBe pasiuuHHE MOCTAHOBKW BOMpOCA:

1.KakoBa xapakTepHas PasMEpHOCTH HENPUBOOMMOTO MPENCTABIEHWH,
T.e. KaKOBA PA3MEPHOCTb TeX HENMPUBONUMHX NMpenCTaBleHWit, KOTOpHe
COCTABAANT MACCHBHYD B cMucie mepH [lnaumepens, uacts? ((4), (5)).
9T0 - CTATHCTHMUECKAS OCTAHOBKA BOIDPOCA;

2) KaxoBH PeKOpOHHE PA3MEPHOCTH, HAIDHMED, HAMGOMBUAA DA3Mep—
HOCTb, WM HAMMEHBIME PASMEDHOCTH B BO3PACTAKMEM NOPAIKE M T.X.
((1), (2), (3)) - aro wHEMBMLyaNbHHE CEBOMCTBA NpEeNCTaBIEHHU,

llepeas 3ajjaua BOSHHKJA B CBA3M C GCHMITOTHUECKON Teopueit
npepcTaBieHuit kraccuueckux rpymn, (cm.(4)). Pasymeercs, camo
CYmeCTBOBAHUE NMPABWIBHOR ACHMITOTHKM B OGEMX NOCTAHOBKAX Hagie-
XAT YCTAHOBHTD.

B aroft 3ameTxe MH NPHBORMM [8HHHE, NOJYuYeHHHe C nomombn OBM,
nojTBepRIANEME ONHY T'MIOTE3y, OTHOCAMYDCA K NEpBOMy Bompocy. ['u-
noTesa BHIBMHYT& B KauecTBe YTOUHeHMA pesyabraros (4), (8) o npe-
nenpHo#t Gopme THnmurO# AMarpamus Dura. OHa COCTOMT B ClAenynmem:

D o {12 oy dim°_ ) (7 + 0T} -t ()

agecb iy, - Mepa [LTaHmEpeAn HA MHOXECTBE HENPHBOJMMEX [DE/CTAB-
zeumit (BeposTHOCTH MpenCTaBAeHME [\  pasHa }ln(l\)=£‘tﬂ,-’9, rue

im \ - ero pasmepsocTs). I'MnoTesy chemyer paccMaTpMBaTh, Kax
npemnoaoxeHue o6 a CH MN TOTHUEGCKO% pPaBHODaC-
ApeneXeHHOCTHN BEpPpOATHOCTEHR TUNHYU -
HEX npegcransxeHni ("reopema llenHoHa"), a xoHc-
TaHTY &, KaxX SHTPONM® MepH [lnaHmepexns. U3 cooGpaxenm#t (4) cae-
AyeT, uUTO, eCEK J, cymecTmyer, To h < 2,57 , (onenxa mure-
Kaer n3 fopMyrs Ditnepa-Xapaw-PamaHynxaHa); npoGaeMs COCTOMT B
IOKASATEALCTBE CymecTBoBaHMA npemexs (x) m Toro, uro Y >0

Huxe wu npusogum TaGAMIH, MOACUMTAHHHE JAA CHMMETDHUECKMX

rpynn 6§, ¢ W = 400, 500, 625, 900, I600. Berumcxenms Gimn
OpraHM30BaHH CAenynmuM o6pasoM: Haxomwmch (¢ moMompp aixropud
Ma. PoGuncoHa-lleHcTeHna-KuyTa) cxyuafiHue muarpammu DHra ¢ niaH-
mepeNeBCKOR CTATHCTHKON M NMONCUATHBAJOCH BHpaXeHWe (A) =
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dimn)

AT oM. TabNuIy. YOMBHTENBHHM 06pa3oM, CpefiHee 3HaueHMe
h( N) YBENMUMBAETCA C POCTOM W , uro (BBULY OTPaHMUEHHOCTH )
AelieeT HECOMHEHHNM CYMeCTBOBAHHE HeHyleporo mperexa Wl o X

fp%(d;"‘[‘) lrt (no mepe P ). 3aMeTuM, UTO y®e TpH n>400 nMe-
eTCA XOpomee COrJacOBaHWe CIyuafiHHX nuarpaMd ¢ npefelbHoit guar-
paxaolt, HaitnenHo#t B (4), (6), ciemoBaTenbHo, 0GAACTH 3HAuEHMN

N > 400, nmo-BUOMMOMY, MOXeT GHThL OTHeceHa K 06JacTH, I'le BKID-
yaeTCA acHMMNTOTHKA. 06 3TOM Xe CBMIETEILCTBYeT YOHBAHMEe IMCrep-
cut. (cM.rabxvm). Takum o6pasom, NMOXyueHHHE faHHHE NONTBEpEIa~
0T I'MNOTE3Y O TOM, UTO P& 3MEepHOCTDh THNUMUHOTDO
HEenNpPHBOOZUMOIrO NPefCTAaABIEHMSHA CHMMeE-
TPpHUECKON PpYyDnInH HMeeT BUA:

dim A = T exp { - 5 W +0(I7T)
roe ) < '{4, < 2,57

Jureparypa

I.Brack Baer R. Natural sorting over permutation
spaces. - Math.Comp., 1968, v.22, p.385-410.

2.Rasala R. The minimal degrees of characters of S“,
Journ. of Algebra 1977, v.45, p.132-181

3. McKay J. The Largest Degrees of Irreducille Characters
of Symmetric Group.-Math Comp.1978, v.32, p.624-631.

4, Bepmux AM.,, Kepos C.B. AcumnrorHra Meps [Inanme-
pess cMMMeTpuuecKoft rpynni u npeneabHas gopma nuarpams DHra.

JAH CCCP 233 ® 6, 1024-27.
5. Logan B.,Shepp L. Averiational problem for Ren-

dom Young Tableaux. - Adv.in Math., 1977, v.26, p.206-222.
[lpunomermne: Tabmm ¥ I-5.
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A.E.Bepesmnuit
JVCKPETHHE CYBSKCIIOHEHIMAJNBHEE IPYIIH

Beegyenne.

B macrosame# padore paccmaTpEBaeTCsa UpelIoXeHHHE A.M.Bepm-
KOM KJACC IDPYyII C CYGSKCIOHEHIMAJBLHHM DOCTOM (CM. ONIpDENeJeHVE
B § I) m mowasuBaeTca pAZN ero cBoficTB. B 4ACTHOCTH, NOKA3HBAET—
ca (§ 2), 4ro paspemmMme IpYIIH COZEPRATCA B 3TOM Kiacce (Teope-
Ma I) B, YTO OH 3aMKHYT OTHOCHTEJHHO DACIMDEHNH HEKOTOPOTO THIA
(reopema 2). PaccmaTpmBaeTcs PAI IPEMEPOB TPYIN, IJIE KOTODHX
BHUNCIAETCA TOYHAA ACWMITOTHES pocTa KosddmmernTtos roma (§ 3).
OCHOBHHe De3yABTATH O ciopMymposarH B [2] .

§ I. [pemBapuTesBHHe CBEJCHHA.

Hanommmm onmpezenerwe pama omona-lladapernua (KpaTro: roma -
-om [I,2] )rpymm @ mam komsmom.

lycTs R - XOMMyTaTHBHOe KOJSIO C efuHmmedl, ¥ -aIIuTHE-
Has QYHRIMS HA KATeTOPHM KOHEUHO NODOXNEHHHX R -Mormyaeft co
sHauermam B 7, , mpmieM %(R)=4 _. OGosEauwmu TpymmoBym a-
reopy Tpymm G mam R wepes R[6] mwepes A - smpo
IoNoJHADIET'0 T'oMoMopdmsEMAa :

R[6EI— 1R, (ng.—» 1eR) .
[lycts
n/ nH x
By= M@ = AY/A™, Ap(@)= &che)
~ COOTBETCTBYDNAA (HIBTDAIMA { A"’} ma R[6] rpemyuposanmas
R -anredpa.

OGosHaumM  Oh,~= o%( @ =7%(Ay) , TOTHA DAN TONA IIA
mag R (oTHOCHTENBHO ¥ ) ecTs HOPMANIBHHE DAT:

(Ty— ¥ a,T".
(T =X &y
IlycTs G—=J;G=J,,G'=\d'36-=... - pAL U3 pasMep-

HHX TOATDYNN B Ipymme & , Tme M -ag pasMepHas NONTPYINA
€CTh 0O ONPEIEeJISHAD:
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& ={geGlg-1ea"}.

Torzma
o= §"GoR, "G—d,6/d, &

eCTH TPAIyNpoBAHHAA R -airedpa Jm OTHOCHTENHHO ONEDALWM, WH-
IyOupoBaHHOR KOMMYTHDOBAHHEM B IDYIIe G . oy anre6py ecTecT-
BEHHO HasBaTh mpucoemmHeHHOY anredpoft lm (mmckpeTHo#f) Ipymmm G
max R . o CymecTBY NOYTH BCe PEe3YJBTATH JaHHO# paCoTH dopMy-
JUPYOTCA I NOKA3HBAWTCA Ha YPOBHE TAKWX airecp Ju.

MeeTcss eCTeCTBEHHOe BIOXEHNE (&(G’) B AR(G’ , Tipz
KOTODOM d;vG-ag—*- (g—‘l)e An' . JTO BIOXEHNe COXpaHAeT Ipa-
IYVPOBKY M ABIAETCS TOMOMOPJM3MOM ajreCpH J¥ B acCOIMaTHBHYN
anredpy ¥, NOSTOMY, IPOLOJEAETCH IO I'OMOMODIM3ME YHWBePCAJIBHOR
oGepTHBanme UJ'R(G) B Ag(®

JleTro BEIETH, UTO BJEMEHTH BHIA g,“ -1 , rne{g“} ael
—CHncTeMa 00PE3yRIMX & , mopoxmamT AR(G) Kax anrelpy C enm-
Hmme#, IO5TOMy TOMOMODIW3M UJR(G) B AR(G') ~3IMMOPHU3M.
OTOT SIMMMODPM3M COXpaHAET I'PAfyUPOBKY, OTKyIa

S-S #
La,TsNd-T™ &~ @=rd"GoR) (D)
#=0 #=1 2
(HepaABEHCTBO IOKOSMIMIMEHTHOE ).

IlpaBas 49acThs HepaBeHeTBa (I) ~ 9TO IpOU3BONANAS JyHKIWS
I pasMepHOCcTedl ONHODONHHX KOMIOHEHT B Ud.k @ . 9TOro He-
paBeHCTBA HaM OymeT NOCTATOYHO IJIA OUSHKM Troma cBepxy. IUId ciy-
vaq nons xapaxtepucrkz () mmeeTcs Teopema Kemrema (cm. [3] )
0 TOM, YTO TOMOMODFHM3M UJR(G) B AR(G-) ~H30MODEM3M, OTKY-
Ia CcIefyeT, 4TO B oToM ciaydae (I) - paBeHCTBO.

OIPEIRNEHVE (A.M.Bepuwx). Tpymna G  HasHBaeTCA CYyGOKCIO-
HemImassHOR (Han R, ), eCuIM BHIONHEHO CleXywllee YCJOBHE:

IS BCAKOH KOHEUHO NMOPOXIeHEoX moxrpymm H e &

ahy= TimLt tma,h=0.

OueBUIHHM CIEICTBHEM OUpENeJeHHS ABIACTCA

IPEIIOREHNE. Kracc CyGCSKCIOHEHIMANBHHX I'DYNN 3aMKHYyT OTHO-
CHTEeNIBHO NepexoZa K HOIIpyImaM ¥ (axTOPHOIIpYyINAM.

JEMMA I. Jns JooGHX IBYX LHOCJIeNOBaTeJbHOCTEH {%} n {6“,}
HeJHX HeOTPUIATENBHHX 4YHMCeJ, YIOBJIEeTBODADIMX HepaBeHCTBY (I):
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(] 20
Y 0, e T (4-T"¢
7=0 H=q
yMeeT MECTO HEPaBEHCTBO
A= Tim -L 0 o, < Tom L tn8, =3B

a B ciyuae paseHcTBa B coorHomemmm (I), A=23R
JTOKASATEJILCTBO. BBemeM 0G03HAUEHMA:

x
r W_ - w _-‘w / - 4
‘“goa'wrp _WD—AH_T Y, A=mq€nan .
r
Hy®sO mOKa3aTh, UYTO A <B . L1z sToro BReZeM (yHKIMD

” -
Fw) =“ﬂ1(1—e'm) é‘”, u=vr+iw, (v,weR), v>B20.
JleTko OpOBEDHTEH, UTO
- -1
|- e s (- ™y,

omyma | f(wy] < F(v)
Ilpimvensas ¥ f(w) mHTeTpanbyyn dopmyny Houm, wmMeeM:

“' = “‘ S Fr+ i) MW <
-'r

‘Tﬂr‘j | v+ 1u)) e dw<Fnet”,
-

T.e. mIA JOGOTO 4 > B % 04.4‘ w+f}n§(u)
Tlomoxam

CP(V)———d!—'Cnf(w Z‘, W1

Q(v) - TiamKan MOHOTOHHAS (yHKIMS na(B,-c-eo) 1a(0,+e0) ,
3HAYNT,

Vw>0 d,vm>B  @(run=n,

tprraeM, v(n) —= B+ 0 mpu #—e0
lycrs Wy== ¥(#) + € . Umeem
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()

L insw)= [@wf(% I‘P(V)M] o ) J 9ch di

vy V)
HOCKOJILKy 0< cp('['/)<(p(v'(u«)) =n mrmb> v(n) , TO

0<j ohdt _

Aol Lyee
‘P(V(‘M) % B‘W’w‘ T + 0(") +¢— B+e¢.

nw

OTryma A<B+8 g qodoro &> 0 . OcrTamochk 3aMeTHTE, 4YTO
ecm B (I) MMeeT MeCTO DABEHCTBO, TO Gy, > Gw , OTKyIa A;B
Jlemma moxrazana.
CIERCTBIE. o Hmw ' by, = 0 , o bimnwPna, = 0 -
CAMEUAHIE. B sagaue Xapmn-Pamvanynrana [5] @w=1 UL BCEX
W, Oy=PW) , Tme P(H) - Qyuxuma pasCumeHn#t, KOTOpPASA MME-

eT aCUMITOTUKY
1 mff
bn~NT exp (Mg ).

Ha -3TOM IprMepe BUIHO HACKOJBKO OHCTpee MOXET OHTEH POCT Gy >
9eM pocT {’w

Jﬁ"ﬂ%é”E 0) —‘gb—-e,www,v__(:_

)
B 3amauax 0 CYGOKCTIOHEHIMANLHOCTH CJASNCTBRE K JeMMe 1 IO3BOJSET
BMECTO IIOCJHeIOBATEJIbHOCTH {a“} PACCMATDPIBATE { 6”'} , KO-

TODPYO 3HAYATEJHHO JEI'Ye BHUMCJIUTE.

IPEIIOYEHNE. Ing kosern xapakTepmeTmrm, O (T.e. LA KOJeN
R rammx, woR=27Z) 4, ecrs pamr ¥} % -ro gaxropa mm-
HETO EHTPAJBHOTO pANa B Ipyime &

JIOKASATETECTBO. OGo3HaumM T'WG # -t WIeH HUXKHETO IEeH-
TPAJBHOTO DA B Ipyme G

V1,6 = { 46| k=1 ghey, 6}

~ W3OJATOP xv”G . Torma [3] :

r%GE d:rtGE urnG' . (2)

x) 3IeCh paHI KOHEYHO IIOPOXIEeHHO} adeseBO# IDYNIIH — 3TO
TUCIO0 O0pA3YRIUX ee MAKCUMAJILHOI cBOGOIMHO# adeseBO# IONIPYIIMH.
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STR BIOKSHNA WHEYIEPYDT TOMOMODIMSMH
%y, - Tw G/rn,ﬂ G— d;te'/d'nﬂ G

adeJeBHX I'DyIll, IpMYeM, KAK BEIHO ®3 Brmouewmit (2), kev &, ©
cokey ®, - aleJeBH IDyMIH Kpy4eHud, OTKyIa

wang 1y, 6/1,., & = ng 0,6/, G = 6,6

4.T.J%. AHQJIOTEWIRO, JJIA HOJA XAPaKTEPUCTHKE P> 0 IzocrarouHo
3HATH DA3MEPHOCTH (AKTOPOB P -HeHTPAJIBHOTO PAfa B rpymme (cM.
[s, 1] ).
Janee B KayeCTBe 'R, OyIeM IpennosaraTs Jnioe IOJE XapaxKTe—
prcrmrz Q

§ 2. TeopeMH O CYCOKCHOHEHIMANBHHX IDYINIAX.

TEOPEMA I. PaspemmMHe IDYIOH CYyOSKCIOHEHIWANBHH.
JOKABATEIBCTBO. Eeam G—=H -smmopdmam rpym, To nAp (&)~
—=A (H) -ommMopd73M, BHAUWT, NOCTATOYHO IIPOBEPUTH, YTO CBO-
comme paspelmvHe (KOHEYHO TOPOXKIEHHHE) I'DPYNIH CYG9KCIOHSHITAIE-
HH.
Tyers G¢ k,a,) - czaodomzaﬁ paspermmas TpyIlla CTYIEHW
k ¢ ¢ oSpasywimmm, q,> ,

W= a,(GkgY , By — B (Gek,g.

Corniacro [9, I10] mpm w3l

(K-M) (K) (K)
b, =%, +90,°, -ai
B HaImX odosnaqeﬂmax OTKYyZa HH.II;Y'KIM(eﬁ o k TIPUMEHAS newmw I,
uMeeM CYOOKCTIOHEHIMANBHOCTE POCTa %wﬂ) , T.K. %‘:’ ~IIOJVHOM

(cTenenn 4- 1 ). Teopema moKazaHAa. BoJee TOUHHE OIEHKH CM.
B § 3.

Kracc CyGoKCIOHEHIMANBHHX IDYNH 3aMKHYT OTHOCHTEJNBHO ION-
Tpymn ¥ GarRTOPIPYNN ¥ BRIOYAeT B celd aleJieBH I'PYIIH.

B [2] oux chopmymmpoman pesyapraT (TeopeMa 2) O TOM, UTO
KJIacC CYGSKCHOHEHIMAJBHHX IDYyNNI 3aMKEHYT OTHOCHTEJBHO pacumpenuil.
B oTomM HanpaBleHEE MH TOKAXeM 3IecCh JmIb Golee caacduii pesyabTaT
(cM.Teopemy 2 Hume).

JEMMA 2 (xpmTepmit cydsxccnoxiemma.nnoc'm) Iycts G -KoHeu-
HO TOpORIEeHHAs TpyIma, Takas, 4To:
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[ oo
w6 = Yim L0, (0= 0, 1,6 =1 1 6=
Torga @ LIS BCAKOE KOHEUHO MOPOXNEHHOR NOATPYINH HE G

a(H) = tim & ta, (=0,

r.e. & - CyGoKCIOReHIMANBHAA IPYINA.
JIOKASATENLCTBO. PaccMoTpEM AuarpamMy BIOXeHUE

i v
—"WH?TKG — g &— - —phHnpe

| !
oo —H 06 — gHnp 6—- . —yHnp6

TloCKONEKY wG' = € , Kaxmuit TOpHSOHTANEHHE DAY JaeT FWILTpa-
7o Ha r‘nH , IOXomdmy® 1o 4 . OGo3HaUMM

Aux=tuHn7, G, Kw,k= Aw,k/(Am'l,x'Aw,m ).

Tar xax paHr adejeBofft I'DyNIH He MeHAeTCA IPW NepPeXole K I'palyd-—
pOBaHHO# adeseBoi Ipymnme, HONYYeHHOE M3 Hee C IIOMOMBL IOXOxnameit
Io €  dQwrpTpamum, TO, B CWIY UpPeIJIORSHHESA,

£ (H = rang 15, H/ 7.4 H =k§ g Ry

Ho Aw, x €cTh nordaxTop 'X"KG/ rKM G , HOBTOMY

ang Ay ¢ < 6(6).

TlocrROMBKY wmCIO O0pasynmmxX B H KOHEUHO, B Yy G— = € ,
CymeCTBYeT TakKoe a' , 9TO BCe ofpasymume H IIPRHATICEAT

G\ Yt G . Iryma 4 H/py,  H  mopommena xomvyrazope-
MZ BeCa # OT STEX 0o0pasywmwx, a
o0 —
@ A
H,k=1 MK

eCTh GUTDANyWpOBaHHAS aaredpa Ju (onepamus JIn WHIYIEPOBAHA KOM-
MyTUDOBaHEeM B G ), HODORIEHHAS 06pasaM# STHX OGpasyBIX

B * e H
1,1° ’ 1,(’ “s_

@

K=1 A 1,
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- I'paIynpoBaHHAA adejeBa TPYINE C KOHEUHHM YHCIOM OJHODOIHHX OG-
PasyomFx, Bec KOTOPHX He NpeBHmaeT § , HODTOMY

A1,x =0, k> 9
U, CJIeJOBATEJbHO,

K”,K =0, k>ng
g _ wy
%, (H) =x§1 wang Ay, < x§1 £(6)
Tenepp JIETKO IOTYYaEM, UTO
by = 2 By (@ = —"‘T‘“‘ua,-%%"-mmce)——o,
T. e.ﬂm%’d‘f«wﬁ (Hh=0 ., a mo gemve I nﬂ«MW‘h%(H)=0.

JleMvMa IORa3aHA.

OIPRIEIEHVE. ByneM TOBODHTL, YTO HOPMAJBHHE meinmrTens N B
Tpymme & TOYTE KOHEWHO NOPOXMEH, €CIW CYMECTBYeT KOHEUHO Mo-
poxnennas mogrpyma M B @ , Takam, uro

ng? (3)

Eom G xomewno nopomena, To OymeM masuBath (r  mouUTH Komeu-
HO TIOPOXIEHHHM DaclpeHHeM. B olueM ciyduae, ecim (3  He KoHeu-
HO IOpPORIeHa, To OyIeM HASHBATEL ee JOKAJNBHO IOUYTH KOHEUHO HOPOXE-
TeHHHM paclupenreM (paclUMpeHNeM C JIOKAJIBHO IOYTH KOHEYHO IIODPOE—
IeHHHM fANpOM N ), ecor mrs ookt xomedHo TIOPORNEHHOR IONTPYI-
IH G4 & G yonomue (3) BHIOJHEHO A N,,— NnG ¢ Hexo-
Topoit KOHEUHO TOPOEIEHHOi no;:rpynnoﬁ M1 <N ;

16G 9 14

B HOHeWHO NOPOKIeHHOR Tpymme &  Taxyw mozrpymy M ¢ MOEHO,
OUEBUIHO, BHOPATEH ONHY I BeeX HOLTDYIN G-1c G cpasy.
JEMMA 3. Ilyers rpymna & ecTs pacimmpenme N ¢ momommm
H ., re. @ N=H ., opuuem nopversmust zemmress N 3 &
TOUTH KOHEUHO NODOXIEH B YKASAHHOM BHNle CMHCIE, T.e. CYmMECTBYeT
KoHeuHo mopoxneHHas moxrpymma M ¢ yexosmem (3).
Torma 73 B(H)=0 2 ®(M)=0 cmemyer 8(G)=0 .
JOKABATEIIECTBO. PaccMOTPMM TPOERINH

11 3ax. Ne 2126 161



Pu 10 G/ Vg & — T H/tuss H
ker Pw=N“3’n G(Mr‘wﬂ G= Mn T G(moda,w G), T-E

$'Mgn 7, 6= Mngs, 6 g = Mag, Gemodr, , &)

BBUIY TOTO, UYTO Tn a / rw " G JEeXUT B UEeHTpe IPyIIH G/rMG— .
mMeeM Teneps

w
1ang kwpuskg W 1 M)/ 35y (M) =Ké B M)

L4
%, (@)= by (H) + vang kev p, < 6, (H) +K214K(M) ,
OTRy,IIa JIETKO IIOJy4YUTh B
o6 = dim 4 M8, G—0.

Jlemva TOKa3aHa. AHAJOIMYHO IOKA3HBAETCH
JEMA 4. Tyers A # B - mBe RoHewHO NOpORTEHHNe IPYIIH.
For 6(A)=0 n4B)=0 , o 6(W)=0 , rme w=AwaB
~ TIpAMOE CILIETEHWE A =B (cm. omlpenenenre B [I?] ).
TEOPEMA 2. Kracc CyG5KCHOHEHIMAJBHHX I'DYII 3aMKHYT OTHOCH-
TEJIBHO JIOKAJIBHO HOYTH KOHEYHO NOPOXIEHHHX pAaCIMpeHHit.
TOKABATENRCTBO. Iyers G/K = H - nomamsro mourm momewmo
nopoxmnensoe pacimpenme mpymm H w K . Hazo IoxasaTh, WTO I
BCAKO! KOHEYHO NOPORIEHHO NOITPYTIH G-1c ¢3 6(6—,,) = (0,
Tlo ompefesermn cymecTsyeT M < K , I KOTopof BHIOJN-
HEHO ycJoBEe (3) IJA paciMpeHHs

1—G K= N—>G—H,—1,

rme  H, - oopas G, mpr mpoexmm G —- H . Tax max cmoftcTso
CYGOKCTIOHEHIANBHOCTH TRIAETCA JOKATBHEM cBoficrsom, To B(M) =
= b(H) = 0 1z ocraerca mpmveruTs KeMMy 4.

Teopema noxasaza.

§ 3. IIpmMepH CYGOHCHOHEHIMAJBHHX TDYII M YTOUHEHNE
OIIEHKH TOla.

CyGoKCIOHEHIMANBHHE TPYINH XapaKTePUsyuTCa TeM, 4TO IS nX
KOHEYHO NOPOXRIEHHHX NONTDPYIN (YHKIMA

s(w) =1t 0,
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crpemmress ¥ 0 mpEm w —» 00

llpencTanideT HHTepeC Cojiee TOYHOEe BHUMCJEHMEe CHOPOCTY yOH-
paHnsg  &(W) . Humecserywuwe IpUMEDPH IPEIJIOFMJI PACCMOTDETH
B 970l cBa3m A.M.Bepmmx.

Ilpumep I. IlycTs H= H(k) - crodommas ademera Tpymma c
k o6pasywuunal, 0G03HAUUM

G=7ZwsH=HAZ[H]

- crerexme H ¢ 7, T.e. ckpemesHoe NpOm3BeleHne TDYIIH HA
AIINTHBHYY TPYIOly cBoell I'pyniioBoi anreCpH, IprdeM H IeficT-
syer ma 7 [H] C TIOMOIBD OIEePATOPOB Tg . ge H

T?(m = ug ue Z[H],

T.e. cmBuramy. IlycTs 91,.. oy gfk - CBOCOIHHe ofpasynime B
H , Torma cooreercTBEE ¢,— 1+ %; samaeT BIOXeHue [z3]

Z[H] — Z[[aq,..., x]] -

Ilpy 3TOM OIEPATODH Tg CTQHOBATCS ONEPATOPAMA YMHORCHUSA

#a 1+ %; , a KOMMyTHDO e ( 9.1»' ,0)eH C sJeMeHTa~-
i ous 7 fH] - 3T0 NPOCTO yMHOXEHWE HA Oy , OTKyZA ToJayda-
em, uro mpE WA P, G/ T G n30MODIHa AIINTUBHOI TpyI-

ne Qopm cTemeHM ¥ OT Xg,..., Xy , T.€.

wtK-1
b6 = | "2, )

-570 TiosmHOM cremer K—1 or #w
HamomumMm, uTo mig Jwéoro U >0

8(W)=%’(Ma¢”s 1r+%£nf(1r)

(cM. moKa3aTeaBCTEO JeMMH I).

Ji mosydeHnsa Hawiydlledl ONEHKN eCTeCTBEHHO BHODPATH TakKoe
3HaueHne UV , [pU KOTOPOM IOCTHTaeTCA MWHEMYyM IpaBoil dacTH
(OH cymecTByeT ¥ eIMHCTBEHEH). OTO 3HAUEHMEe 4  OUpeNeJIeTCH
73 yCJOBHA:

—d%{wf(v')= " .

Ilpuvep 2. CBOGOIHHE paspelMHe IPYIIIH.
a) Ilycts G = Gk) - cBoCoIHAA paspelmMas IPyIa CTy-
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memm I ¢ k+1 oSpasyommm. Torma (em. [9, 10] )
~ oy K
By, (G)~ ot

(smecsr m jamee OyxBoft ( OymeM 0G03HAYATH HEKOTODHE IOJIORMTENb—
HHE ROHCTAHTH), OTKYNA SCHO, 9TO M/ DASPElVMMHX I'DyIml CTyIeH® I
é‘w HE MOXeT DacT: GHCTDEE, UeM IIOJMHOM.
Vveem smeck (cm. [5] ):

0 K
¢ (hV) c J‘
=% Y,
w m"'v.m N P v vt )

.
ddl %f(m K+4 2 V‘V c"’ k+1

{nfw)'v? ~ WU

4
L)< %cn ) + U~ o R

6) g ceoGomHo# paspemmmof crymemm 2 ¢ K + 1 o6-
PasynIEMA C nomommo Teo K}mm I (em. |9, IO] ) m3 mpuMepa a)
TIoJIy9aeM: 6 ~ N0

© exp(s%/ v¥) 4
w;n(v)~vj o1 =Fyw,

0
TIe = k/ck+1) < Ima Y(4) mveen

Vi~ - ¥, v~

v~ c(dn ny ™ , —4,; )~ er

¢
&(n) <
S Gdw 4
T.e. £(#) yOuBaeT He Memermee, yeM c,/-tn, % "
B) ]9 paspelMMHX TDPYIN CTYIEHA 3

‘j—%%w %.P }=1+?>1

¥ Jajee, SHAJOTWYIHO IPEMEDY O),

n(~ %—W(‘v’) > W,(v)'v— W\PW)
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¢ SO _c
Wy~ , v Tnn ° 8‘”"&"»'

A caynenen Pa3penmMOCTH COJblle 3 IO MHIYKOUE NMEeM OTchIa

gm=c/inn , T.e. U7 paspelmMHX Tpymm §(#)  He MOReT

yOHBATH MelJieHHee, 9eM O/ fmv . IlpmmepH eme GoJee Mel—

JIGHHOT'O YOHBaHUs & (M) Hy¥HO CTPOUTEH IPYyIMMI CPeICTBaMA.
CBenieM IOJydYeHHHE OIEHKNM B TaCJINIy:

CTYTeHb 0 3
DaspelMOCTT | (a4asenH) I 2 n goaree
Ty
¢, 0 ok [gh™ (AR | enl I
[y
Uy X 6mT'E? ecwﬁn " cm/m emlcn nw
mw -4 c 4 ¢

A.M.Beplve BHCHA3AJ THIOTE3Y O TOM, UTO ameHaGeJbHHe I'DYINIH Cys-—
SKCIOHEHIMAJbHH; 5T0 HONTBEDRIZETCA MHOTOYMCJIEHHHMM IIPUMEpaMd,
KDOME TOTO DAY CBOHCTB Kiacca aMeHAGeNBHHX TPYIN U KJIacca CyCaKc-
TOHEHIMATEHHX TPy CXONHH. B UACTHOCTH, PESYABTATH § 2 mosBoIA-
0T IPOBEDHUTH CYCOKCIOHEHIMAJIBHOCTH U3BECTHHX IPEMEPOB aMeHalesb—
HEX TpyOI, B T.9. I B2TAHHHX Kax DaCIMpeHHs.

Bme OrHO yERasaHWe HA GIN30CTEH DTUX KJIACCOB — CXONCTBO ACHMI-
TOTUK, BHUMCJICHHHX B TACJWIle BHIlE, C BHYWCJIECHHHMI B [IB] acuMITe-
TUKAME BEPOSTHOCTEH BO3BpAlleHUS B €IFHULY CJydaitHHX dxymxa&mﬁ Ha
Ipymmax npmvepa I.

Tlpmvep Onbmamcrxoro [4] morasuBaeT, YTO CYWECTBYOT HE aMeHa-
CelbHHE TDYNIH, KOTOPHE ABIANTCS, ORHAKO, CYGOKCHOHEHIWAJIBHHIMM
U3-3a OueHb OeIHOH CTPYKTYPH HONIDYNI (BCe MONTPYNIH IMMEJIITIECKHE)
OrHaxo, mis TPYII ¢ TOCTATOUHHM TUCJIOM IOITPyUN (Hampmiep, ¢ yc-

JIOBHEM 'Kwﬁ- = ¢ ) HET KOHTDIDHMEPOB X XK OGDATHONY YTBED-
EIEeHND.

JlurepaTypa.

I. ¥ o 0. B kH..CoGomHHe KoibIa ¥ X cbasm", M., I975,
c.1I16-II9.

2. Bepesuuit AE. - 7AH, I%80, T1.35, 12 5, c.225-226.
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IC.

II.
I2.

I3.

I4.

.3aneccrni# AE., Muxaaes A.B. I'pymmnoBHe KOJNb-

na. - B KH.: COBpEMEHHHE TPOGJeMH MaTemaTmku, I973, T.2,
c.5-1I3.

Onsrwmancxui AN - YVH, IS0, T.35, 15 4, c.I99-200.
Nocrtrunxos A.T. BeereHne B aHAINTIYECKYD TEODUD UM-
cex, I, I97I.

.dTnorxnu DL.U - JMH, I977, 7.32, % 5, c.3-68.
.I'preExund QO [HBapvaHTHHE CpEIHME HA TOIOJOI'MYECKHUX

rpyumax, M., I973.

.Bepwuxr A.M - B kH.: "/HBapmanTHHE CDEIHWE HA TOIOJOIH-

Yeckmx Irpymrax". ., I973, c.I22-I35.

.ETopHuue B T.I. UHTerpanbHoe IpencTaBIeHNe H BHUNICJIE-

Hre KOMOMHATODHHEX cymm. H., I977.

Coxoxo3®r B.I. - Arredpa u Jorura, 1969, 7.8, 1 3,
c.367-372.

Lazard M, Publ,Math. IHES, 1965, N 26,
Kapranmnoxos MI,Mep3aagx os DU OcHOBH Teo-
pun rpymm, M., I977.

Bepmur AM,Kaftimanosunu B.A. Jown.AH CCCP,
I97¢, 1.249, ® I, c.I5-I8.

Bypdaxun H. I'pymm u arredpw Jm, M., I976.
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B.A .KafimaroBEY

IIPYMEPH HEKOMMYTATVEBHHX IJCKPETHHX TPYII
C HETPMBMAJNEHOA TPAHVIIE~BHXOL

Hacrosmas padoTa MOCBANEHA MCCIEJOBAHAD DANA NPUMEPOB, RJ~
JOCTPADPYOIMX pasHoodpasde CHTyamul, BOSHMKANNMX B TeODHM I'DAHMI
caydaiiHux Oayxnmamuit Ha HealeJeBHX rpynnmax. PadoTa TecHO IpAMHKa~
er k 0630py [I7] (cm, Tarze [4]), rme mpmBomATCA OCHOBHHe JaRTH
sTofi TeOpHH, NMOJydYeHHHe 32 NOCJENHEee BpeMs,

HanomnuM HexorTopHe ompenenerws, llycte (1 - cuernas mac-
KpeTHag Trpymmna, y, ~ HeBHDOXJIeHHSA BepOATHOCTHaA Mepa Ha (¥
(r.e. S\LPP JL IOpoxnaeT G xax TOAYTPYLLY ) . Omzopomuu#t Map—
KOBCKH# Ipomecc ‘jn e C TpocTpaHCTBOM cocrosmEi (r ,Ha-
YaJBHHM pacupefieneHEeM De  ( , & - emmmna G ) # nepexomEHMA
BEePOATHOC TAMA P(%lh)= M(Jﬁ, q) HasuBaercA (UpaBuM) CuyuaRHHM
Gnyxmaruem Ha (¢ , 3aNaHHEM Mepot |l . Yepes (G, |Pf") 0603Ha~
MM OPOCTPAHCTBO TpaeKTODRH { n} n=o Omyzzama (G, ) c sa-
IAaHHO# OGHYHHM 06GpasoM BeDPOATHOCTHOR mepoft P‘}L .

Tpammnest-suxon cxyxnamus (G, JL) HasHBaeTcA (aKTOP-IpPOCT—
pactBo ( I,V ) mpocTpaHcTBA TpaeKTOpEE GIYXNAHES, OTBedabmee
ero xsocToBo O -axredpe. I'pamumna (I, V) ramommueckm cHaGxa-
eTca CTpyKTypolt mamepmmoro (r -mpoctpamcTBa. [loN4epKHEM,qTO
Ina aedeBHX TPymm | BCerja OXHOTOYeuHa, CymecTByeT HeJit
pAn NpyTEX onpeleneHmit (crTarmmoHapHas TpaHmna, IpaHmMna IlyaccoHa
% T.K.,), NPABONANMX K TOMy Xe HPOCTDPAHCTBY (r',y) , roropoe Ha-
Xe OyIeT HA3WBATHCA NMpocTo rpammued cayxmamaa ( (r, J.L) [4,17].

C nmomombo 5THX ompelieJeHME MOTYT GHTDH NOJYyYEHH pas3JHMYHHE KPATEe~—
DHF TDHBMANBHOCTE (=ONHOTOYEYHOCTH) T'DAHHIH [3,4,7,17]. Jlo mo~
CJeJIHeTO BpeMeHr YHCJO RCCJEeNOBAHHHX I'Pynn OHJIO HeBeJMKO. B mam-
HOjt paGoTe ECclelyeTCA HECKOJBKO HOBHX THIIOB IOPUMEPOB, OINPOBED—
Tapm#X HEKOTOPHE CTapHe NpelNOJOXeHUS O COOTHONEHAAX TPAHANH,
aMeHal0eJBHOCTH ¥ pocTa IDPYNIH,

BS1I paccMaTpeBaeTCA Ipynma GK= ZK A Zl Z, -~ anm-
TMBHAA Tpyma Kompurypanek Ha 7. (co caoxersiem mod. 2 ), pac-
UMDeHHAS eCTeCTBEHHHM NeficTBheM Z ° . Mu ycTaHaBIMBaeM afdex—
THBHHH KpmTepuii TPEBEAJHHOCTH IpaHMIN A (EHNTHHX Mep Ha IDyn-
nax (7, ® norasuBaeM, uro Ha (7, CymecTByeT HeQuRMTHas Mepa,
TDaHUNA I KOTOpofi HeTpEBHAJNEBHA HeCMOTps Ha TPHBHAJBHOCTE Tpa—
HADH 11 NpOTHBOIOJOXHOX MEepH.

B§ 2 CTPOATCA NpEMePH Mep C HeTpuBuajJbHOf Tpammneft Ha af-
uEHO% rpynme NBOMYHO~PAIMOHANBHON HpAMOH.
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B § 3 4 npmBomATCA NpMMeDH CAyYAllHHX GIYXIAHAR C HeTDHBE~
aNpHO# TrpaHMpe# Ha GeCKOHeYHO} cmMMeTpHYeCkoit Ipymnme 6co # Ba
paspemmmol JORAJIBFHO-KOHEYHOR Ipynne DPABHOMEDHO NOJMHOMRAANBHOTO
pocTa.

NoguepkHeM, 4TO B 3T0#f padoTe MH He IpeclelyeM LeJy IOJHOTO
ONECaHWS TIDAHMNH, & OI'PAHWYEBAEMCH JHMIEL yCTAHOBICHREM ee TDHBE—
SJBHOCTH WM HeTPABAAJIHHOCTH.,

Hrnes mpmBJedeHMa IDyIO GK # 0. A NOCTDOEHHS HETDH~
BHQJBHHX UDEMEPOB B TeOpEHM CJAydafiHHX GJyXmaHEf 2 IDPyIEX CHTyams—
ax (cm, [1,2,6,9]) Gura mpemmozema A.M.BepmmkoM B CBASE C 06—
meft mporpaMMofi MCCJleNOBaHESA Mep H8 Ipymnax. ABTOD Takxe Oaarona—
PeH eMy 3a IOCTOSHHHe NORNEDXKY M BHEMamme,

§ I. Pacmupensne rpymms Kordmrypermg (rpymm G )

I. Cayuajiuye GayxgaHus Ha TPymOaX Gy .

Iyers Z°= ?: Z -~ K -MepHAaf IeJOYACJEHHAA DemMeTKa,
{un (Z Z,)= ; Z, - nupamas cymma WSOMOPPHEX KOMME TPYIIE

{0 1y, 3AWHIIeKCHPOBAHHAKX aIeNeHTaM Z* (r.e. rpymma

qmrmmux Zz ~sHawHEX yEkmafk e Z ° ). YRoGHO Tarze TOBODHTH
o {un(l Z,) Eak o6 axnuTEBEOf Tpymme
@nunrunx kKoEdurypane# ma Z° c omepamett
noroueuroro croxerra mod 2 . Uepes 4(X) Gymem oGosHauaTs
snauenne xompurypaman § € Jun (Z%,Z,) sa suemente xe 2% , a
Yepes supp:{ ~ HOCETeJb KOHPATrypamuu :

5upp{={aceZK=¥(m)#O} (0

Yepes (¢ oGosmawmm rpymmy GK=ZK&¥W¢(ZK,22)-

DorympAMOe NPOR3SBeLenue Iy Z =na
Tpymmy {un(l Z,) , B Koropot Z" reficrsyer cmpuramm, 3re-
verTH (T¢ Gy.nem SAIICHBATH KAk JNODANOYeH R NapH (}=(ﬁ£,f ) ,rme

ceZ*, efun(Z" Z,) . Torma rpymosas onepamma B Crg
3aPmeTCHA CleLyDIMM odpasou N '

(331:*1 )(mz;¥a)=(x1+ma,41 +Xy {a), (2)
T a:# ~ pesyaxpTar meficTEua X Ha ¥

@hop -ty xyeziiefun(@’z,) @
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Bce rpymm G paspemmms CTymeEM 2, KOHEYHO NOPOXIEHH R
uMepT B KCHOHeHOHEAaXbHHER pocT,

llycTe Temeph (L - HexoTopas BeDOATHOCTHAR Mepa Ha Gy,
qepes {(mi,,h)]-b:' OyneM o003HAYATL HaGOp N pH pame H # ff
cayuafiHOTO GIyaIAmEs, sejamHoro Mepol fL (t.e. Boe (xi,{;)
HE33BUCHMH M IMeNT pacmpefeleHie (L ), Torma

(‘jn:vn)=(mi;¥1)'"-'("nn:¥n) - (4)

f, ~1 EOODIEHATA TPAEKTODAZ CIyYAfHOTO GAYXIAHMS, 3aINAHHOTO Me-
pot M. Us ompezenemma (2) rpynmosoft omepamEn B G’K BHTEKapT
clelynmEe COOTHONEHNMsS, BHpAaXapiie IOCICIYRLYD KOODIMHATY TpPAeKTO-
PEH CIYYA#HOTO OAYXRIAHWS Yepe3 NIpeIHAYIyD ® COOTBETCTByDIEEe MpH—
pameHBe :

Yuss =Yn * L+

P+ =‘?n*‘tﬂ‘¥l¢+4 (5)

2, HeTpWBRmAARHOCTE TPAHMIH IIA (UHMTHHX Mep,

PaccMOTpUM NIPOM3BOJBHYD (MHMTHYD HeBHDOXIEHHYO Mepy M
ma rpymie GG (K »3) . [OCKOIBKY BCSKOe HEBHPOXINEHHOe CJydafi-
noe Oiyxmarme Ha Z" mpm K >3 meBosepaTHO [I0], TO Yn o=
KnmaeT Jandoe KOHETHOe MOJIMHOXECTBO Z "~ nmns moutm BCex TpaeKTo-
pui {(‘1“"?“)}“0 cayuaroro Saymparms (G, L) . Mepa (U fu-—
HATHA, 8 DOTOMy NJS JNOCTATOYHO OOJBIMX |  HOCHTeJb KOHMIypa-
n (jn W +4 He HepeCceKaeTCs C JOHM Hanepen 3aJAHHHM HOIMHO-
ESCTBOM pelle TKY ZK . Tarkum o6pasom, 3HAUeHHs KOHJUTrypammi Py
B Jiodof QUKCRDOBAHHOR TOUKe Z € Z* noumn HaBepHOe CTAGHAW3A—
pyprca mo N, MEHMM ciaoBamm, KOR$WTYpammu $Yoo m.H. IOTOYEUHO
cxonaTca K HekoTopolt (yxe HefmmuTHO#) KOHpArypammu . TeM ca-
MEM IJIf BCAKOTO Z € 7 X COOTBETCTBYMIEe MHOXeCTBO TpaeKTOpPHE
CIyYaiHOTO OJyRIaHKA

A= {{('ﬂm‘?n)};o: h“""- Pn (2) =0} | - ()

AB/IAETCA XBOCTOBHM, HeTpWBRAJNEHOCTH A  OUEBHIHO CIeIyeT B3 He-
EBNDOXZIEHROCTH MepH [ . Taxmu oopasom, (G, M) BeTpuBmansua.
Hamu mokasana
TEOPEMA I.I. IlycTs M- (wHENTHAA HeBHPOENEHHAA BEDOATHOCT-
nas wepa ma rpymme Gy (K> 3) , torma rpammma [ (G, um)cay-
YajiHoTo GJIyXIaHMa, 3aJaHHEOTO Mepofi M, - HeTDEBRANBHA,
3AMEYAHVE, B moxasaTelbCTBe TeOPeMH IO CYmeCTBY HCHOJL30Ba~
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JCH TOJNBKO HEBOSBPATHOCTH GIyXIAHASA {\dn}:’:(’ ma 75 7 xo-

He4YHOCTH MHOxecTBa U 5uPP£ , Te OO0LeIMHeHEe GepeTCA IO BCeM
axewertam (x,4 )€ Supp i . ‘

3. Kpurepz# TpEBRMAJBHOCTH TDAHUIH,

Jlamum Temeph IPOCTOE NOCTATOYHOE YCJIOBHE TPHBHAJBHOCTH Ipa—
HEOH Ha Ipynnax GK . Crenypomas mojiesHas Jemva npuHALiIexuT dpp-
crendepry [I3]:

JEMMA I.I. [ycTs moprpymnma G°C G saBiseTca MHOEeCTBOM
BO3BpaTa WA CJydYaiiHoro Oaymmamua Ea (r , 3ajaHHOTO Mepoi Mo
Onpenesmm Ha G° BEPOATHOCTHYD Mepy y,° CJey mEM O0GDPA3OM:

JL°((}) ecTh BePOATHOCTH TOTO, UTO MOCKe BHXOJA OXy XMAHAS 3
eIVHUUH € UepBoe Bo3BpameHre B G mpomsofiner B ToUKe %e G .
Torza rpamams (G, M) = T'(G', u°) mamommsecxm msomopimu kax
IpocTpaHcTBa ¢ Mepoli, B YACTHOCTH, TPHBRANBHOCTH G, y.) pap-
nocwnsHa rpaemarsrocts [ (G°, ") .

TEOPEMA I.2, Ecas wepa |4  Ha Tpymme G¢ Taxoma, 4TO MH-
IyIEDOBAHHOe ep GAyXGaHAe Ha Z.° BOSBpaTHO, TO TpAHEmA F(Gy, M)
TPUBAAJBHA

JOKASATEIECTBO, YcioBRe TeOpeMH O3HadYaeT, 4TO HOAIDyINa

Gy .—-{(m,{)e Gy oc_—_o} ABJIAETCA BO3BpATHON AIA CIyZ—
zares (G, ) . Ho momrpymma G: adeneBa, T.e. I'PAHANA JOGOTO
OXyXIAHHS Ha Hef TpUBMAJbHA B Cmiay TeopeMd Hoke-JleEn [12]. Ha oc-~
HoBammm Jemv monyuaeM, 9to ['( Gy, M)  TpEBmaibHA.

JloxazanHasg TeopeMa B codeTaHu® C Teopemof I.I mosposfeT mo—
JYyIUTE HeOOXOIMMOe ¥ IOCTATOUHOe YCJOBHe TPUBHANBLHOCTH T'DAHAIH
nas QUERTHHX Mep Ha rpymmax (g .

TEOPEMA I.3. Cayuafigoe Gayxnanue, 3apanHOoe frEMTHOE Mepok M
Ha rpymne G, , MeeT TPEBRAJHHYD TPAHENY TOTHNA M TOJXBKO TOTIA,
KOTZIA MpOERIHMA OIyxianEs Ba Z" BOSBPATHA, B YacTHOCTH, IS
cumverpruEnx guEnrmsx mep fL rpamama [(G, JA) TDEBEAIBHA IDH

K=1,2 ¥ HeTpuUBHAJBHA NpE K 23 .

4, I'panvne 1A He(MHATHHX Mep.

U3 reopemn 1.3 BHTERaeT, 4TO A (UHATHHX Mep J,L Ha Ipyuie

G mmeetcss caemywumas arsrepraTipa:wm I) rpamema [ (G, W) Tpe-
BUAJBHA, WM 2) A MOYTH BCEX TPAEKTODHH {(lﬂn, P}, Cm-

YajfHOTO GIYXIAHAS (GK , Ju) KoEfurypamme ¥, OOTOYEUHO CXOAATCH
z F(GK, Ju) HeTpUBRaJbHa, TakuMm ob6pasoM, niA (MHWTHHX Mep TpABE-
ANBHOCTS WM HeTPRBEAJBHOCTH TDAHANH IOJNHOCTHED ONpefeliserTcA HAMM-
9MeM ZJM OTCYTCTEHEeM CTAGHIM3AIMM NOCIeXOBATENHHOCTehk

{90 (Z)}:=o (zeZ"). Inra xedwruTHHX Mep CHTyamms CJOXHee,
¥ 3Iech BOSHUKAWT IDEMEDH HHONO XBOCTOBOIO NOBENECHMA.
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IPELIOREHVE I.I, Ha rpyme Gy cymectsyer (HefummrHas) Be—
POATHOCTHAA Mepa M TaKad, YTO Ipamuma Gy, M) HeTpmBmANBHA,
TeM He MeHee, IMA I,B. TPAeKTODHH {('jn,\Pn);;o ¥ Bcex Z2c 7
nocaenosatensrocts { Wy (Z2)} ., He CTaCWIMSEpyeTCA,

JOKABATEIRCTBO, PaccMoTpeM Ha Tpyme Gy caemypmyn Mepy:

B(10) =

}L("1,O)=§'
u“’(orslo)’“iz‘ '{'1—2 (7)
M, 50+51)=L2_ A

d
§ {
JIL(O,So +8y+.. .+ By) T2 )N +2)

o0 e
(4eBMIHO, UTO NIpOeEmEs {'ﬂn}mo CIy4aiiHoTo GAyRIAHMS (Gmu)
Ha Z HeBO3BpATHA B nw> -~ == . lIpE BTOM, NOCKONBKY CRaurm
Ha 7 OCymeCTBIADTCA He dollee 4eM Ha eNMHALY, TO, yXOIR HA —oo,
NOCJIEIOBATEIBHOC Th {L“} W =0 opofileT Yepes BCe TOYRH
0,-I,~2,... . Kpome ToTO, TIO onpelieJieHn0 MepH M

_ 1 { 1 4
J‘*{@C,{) ‘F(K)=4} - Z((K+1)()<+2_) * 2(k+2XK+3) e '>= 2(k+) (8)

locKONEKY, KAk BATHO M3 (5), Pt (Z)=¥0(2) +{ s (Z"dn),

TO B Cuiy Jiemvi BopesiA-KaHTesmn moxydaeM, UTo paBemCTBO
{’,KH (Z -Yy)=1 n.m. BHIOJHASTCA CECKOHeYHOe WUCIO pas, T.e.
nocrenopatensrocts { Y, (20}, .,  me cTaduJusnpyeTCs,
C mpyro#t CTOpOHH, DPasHOCTE Pu (1) 91 (0) yxe CTaCWmM3Hpy—
€TCA N.H, JlefiCTBATENBEO, U3 ONpeleNeHHs MepH M momydaem, uro
Pu(1) =04 (0) # Byu(1)-Pp1y (0) s B oM cayuae, Korma
Luet=Bo+.. +5_ n » HO BEDOATHOCTb BTOTO COGHTUA COCTABIAET
1/(2(—%“”)(.‘1”)'2))(‘1" <0) . lIerxo mokasaTs, 9T0 m1 mOuTH
BCEX TpaeKTODHE ! 7
Yn<0 1Yul
C BEPOATHOCTHD 1 MeHfeT CBOe 3HAUEHNe KOHEWHO WACIO pas, T.e.
cradmmsnpyercd. Tem cavum (G, M) HeTpmBRaNBEA,
SAMEYAHVE. B cBasw ¢ sajadefl NOJHOTO ONMCAHNWA T'DAHWIN IJIg
Toymr  (ry  BosHMEaeT ciexyomaf Bompoc. Ilycrs {AL} ~ BO3pacTa-
OIAf TNOCIeNOBATENBHOCTS KOHEUHHX NOZMHOXECTB, KCYepNHBADNAL Z" .
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Yepes \PIA GynmeM oGo3HaYaTh CyXeHIe KOHPUIypamuu ¢ Ha KOHEYHOe
nommuoxectso A C Z K . Jlerko BugeTH, 4TO caydafiHufi mpomecc

{(ljn,‘pnlA) } ::,0 , TIe {(Ljn,‘Pn)} neo — ECXOZHOE CIydafifoe
OryxIaHve, ABIAAETCHA MADKOBCKMM, BepHO Jii, 9TO XBOCTOBHE MHOXECT-
Ba, OonpejeiseMide QUHANBHHM NOBelleHWEM TpaeKTOpHi {(Ljn,\l’” A'\.)}n=o

ofpasypTr 6asuc B Cc e ## XBOCTOBOE G -anrelpH ciyuajiHoro GJyz-
pamna (G, m) ?

5, T'panuna A NPOTHBOIOJOXHHX Mep.

OHTPOmMIEHY KpuTepu#t TPEBMANLHOCTH T'DAHAIH yTBepxIAeT [4,1’7] ,
uro mus Mep L KoHeuHo#t snrporme# H (M) ®a cuermo#t rpyn-
e O (G, M) TpuBRANBHA TOIZA B TOJBKO TOTTA, KOTTA
SHTDOUS (Cr, JL) TpymmH ¢ Mepofi o6pamaercs B O, Jlerko BMIETH,
4TO ecJ Mepa J,L TPOTHBONIONIOXHA Mepe M (r.e. J\i(%) = M(%A)

Voe G ), 10 h(G,M)=h(G,fi), cremosareasro rpammu (G, )
u (G, }1) TPUBHAJNBEH KM HeTDUBHANLHH ONHOBDEMEHHO,

C Ipyroft croporn, TpuenassHocts [ (G, M) paBHOCHIBHA CXO-
MMOCTU CBEPTOK MEpH |l K JeBOEHBAPRAHTHOMY CPefHEOMy Ha G .a
TPUBHAJIBHOCTD F(G, JL) - CXOJEMOCTA CBEPTOK MeDH [L K JeBOMHBa-
PUAHTHOMY CDelHeMy, HJm, 4TO TO ®e Camoe, CXOIEMOCTH CBEDPTOK Me—
Pe )l K IPABORHBADHAHTHOMY CDeIHeMy [4,17]. Tanm o6pasoM,

Las Mep fA C KOHeWHOA SHTpOIMed CXOIMMOCTE NOCJeMOBATENBHOCTH
ceeprok My MepH M K JeBOMHBADUAHTHOMY CPefHeMy DABHOCHJIB—
Ha CXOIEMOCTH K IDABOMHBADUAHTHOMY CPeIHEMY.

Caenyoumit mpumep (oTYacTH HABesHHH{ ONHAM IDAMEDOM U3 KHUTH
M.PozerGaarra [18], Ha KOTOpYyD aBTOpy ykasan B,A.PyGmrefin) mora~
SHBAET, YT0 e CJIF OTKAas3aThCHA OT YCAOBES
KOHEedYHOCTH snwponnnH(Ju), TO B®TAa
PaBHOCERJIBHOCTSE TepHaeTCH,

TEOPEMA I.4. CymecTBynT paspemmmas rpymmz (G # HeBHpom—
IeHHAA BEPOATHOCTHAA Mepa JL Ha Heft Takwe, ¥To Tpamuna INCENTY
neTpusrantra, a rpammna [ (G, L) TpuBMambha, T.e. DOCaeNoBa-
TeJBHOCTD CBEPTOK MePH L CXOIMTCA K NPABORHBADEAHTHOMY CDelHe-~
vy 22 ( , He sRIADmEMyCH JEBOMHBADUAHTHHM,

JIOKARBATENECTBO, Paccmorpum Ba rpyme G =G, Mepy Mo, sa-
JAHHYKD CJeIyomuM o6pasoM:

J‘U:o):%
ﬁ(—1,0)=% (9)
J(0,5,) =g,
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W (0,5)=p(0,5+5) =5
J(0,8,) = (0,5, +5,) = (0,85 B ) = Ju(0,5,+ 5+ 5,) = &
PTCL R IR

Tlle DOJOXATeNbHHe WHCIA €, BHODAHH Tak, 4T0 2 . &, =Lz ,
oo n=0
2 onfmf—'“ . OueBumno, Mepa jL HeBHpORIeHHa, 1 H(fl)=oo .
Hoxaxem, uro I (G, M) HeTpuemaasHa, Io BHGODY I8 To—

9TH BCeX TpaeKTopuit {( Yn, ‘Pn)} T‘O cayuagnoro dayxnames (G, M)
uMeeM l*n——-»ao . llocroneky Mepa M cocpepoTodeHa HA Konfurypa-
[EAX, HATPYRAOEMX TOJBHKO NOJOXUTENBHYD HOJyock Z , TO KoHdury-
pame P, DOTOWEYHO CXOIATCA HO.H., M CJENOBATENBHO F(Gr, }L)
HeTpUBHAJIEHA Y
NlepefimeM Tenmeph K JNOKA3aTENBCTBY TPUBRAJBHOCTR F(G‘ ) JM,) .
3aMeTHM Ipexie BCero, 4YTO B CRJY oIpejiefieHNs IDyImoBoff omepammu
B

1 (m,¥)’4=(—:r.,(—ac):f) | (10)
a noToMy }‘1(1,0)_% V
ﬂ(—ho)=% (11)

PhH=p0 vielun(z,2,)

IokaxeM cHavanma, YTO JJIA NMOYTH BCeX TpaeKTopumit {(Ljn,‘{’n)} :,o

CIY9aftHOTO GJIyRIAHAS (G,ﬂ) 7 Bcex Koufmryparmit {e{un(l,la)
BHITONHEHO COOTHOMEHAE

. ﬂn(in:**‘?n) - (12)
r"ﬁ“ Jkn(ljn,‘(’n) | :

(smecy fly, - M -xpamuas cmeprxa Mepn fi ). Safuxcupyem
felun(Z,Z,). Nockonsky supp gk KOHeueH, To RaliieTcs
m >0 maxoce, aro {(%)=0 mm ncex |x|>m (r.e. suppfc
c[-m+1, m-1] ), PaccMorpnm TpaexTOpHD {(Iﬁn,\{’n)}:___o cay-

watinoro Gnyxmamua ( Gr, fL) . Ouwemmamo,

(‘jn,‘?n)=(ﬂ1n¥1)‘-w(ﬁu#n) =(‘jn1¥4 +le¥2*~ . ~+"Jn-1¥n) (13)
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rre (X4, ¥L) — IpUpameHUs CJyYajiHoTO ONyXIaHWA. BepOSTHOCTH Po
oo
TOTO, YTO 0 cocraBuser = i B cmay om-
PelleNieEnus MepH M, , 8HAJOTWYHO, BEPOATHOCT Py TOTO, UTO
O
(‘K)£n][m,m) —'—wO cocraBiafeT Py =L§HK €, . Ciyuajizoe

CIyRIaHNE {g“}nw Ha Z , yxoma Ha - oo , IIPOXOMUT Yepe3 BCe
Toukn 0,-I,-2,... , HO

ZPﬁZ 2. 55,""2 (k-M 1) gy =00 (14)
K=0 K=0 L=m+K K=m
0 BHOODY {EK} . Tarkum oGpasom B CITy JIeMMH Bopena-Kanremwm mis
IOYTY BCEX TPAacKTOpWi {(lén,‘pn)} w-0  HailIeTCs GEeCKOHEUHO MHO-
ro K 1ammX, 0 Yt ful pmyoey =0 (Tees(UkYk-Dlpmon)# 0 -
PaccmoTpnM Telleph cilenynilee IPeoGpAa3OBaEMe B IPOCTPAHCTBE
TpaexTopuil crydajiHoro CIymIaHMfA. BHOepeM HanmMeHbmee K Takoe,
YTO Y-y <-M 1 %K_,fh | [1,00) 7 O, 7 3aMeHUM [pVpaleHie {K
Ha {K'=¥K+ ('le(-() s TeCe lj,K_JK:lﬁK_, x +1 , BCe ®e oC-
TaJbHHe NpYpameHBs OCTaBEM Ge3 ;asmggennﬂ. TlonyueHHy TaKk Tpaek-
TOPUI OGO3HAYMM Yepe3 {(1"”, ‘Pn)} n-o llpeodpasoBanye

o 1 I - =4
{(%n,‘f’n)}nw*—’ {(l(l[n,‘f’n)} n=0 on\;l)eneneno o.B.,, B3aUMHO OIHO—
SHAYHO W B CUJy ONpefieleHuss M u M COXpaHSeT Mepy B NDOCTPaH-
cTBe TpaeKTopuit. Kpome TOTrO, OYEBMIHO,

* (%n',‘?v't)=(ljm¥*‘pn)=(0»¥)(ljn;‘?n) (15)

I Bcex W >K . OTCoIZ yRe HENOCDPeICTBEHHO CJIeLyeT COOTHOUe—
mie (I2). y 4

lycrs Temeps F ~ HexoTOpas orpamuyeras |l — TapMOHnTe-
craa fymrus sa G . Yepes Q  0COSHAWAM 3MeMeHT o,HheG .
Torna

F(e)= 2 F(h)jon () ’ (16)

P = 2 F(qfin(k) =2 Flofin(g™® )
Buuntasg (I7) mz (I6), momydaem

FE-F() -2 FORI (k)= fhn(g ) (18)
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B cmay orpasmdenHocts [ u (IR) mpamas wacts (I8) cTpemmrcs x
Hya0 0, T.e. F(e)=F(q) . Ananornuso morasweaercs, uTo
F(x,§)=F(x,0) mm mooro siemerta (m,#)e G , r.e. dymx-
mia F'(x)=F(x,{) rapwomnyra na adenevott rpymme Z . B cu-
1y Teopem lioke-JleHM oTCHIA BHTeKAaeT NOCTOAHCTBO | ., Takum oG-
pasom Ha (b Her HOTPUBHAJNEHEX OTDaHNIeHHHX JVL - TapMOHMYECKUX
fyurunit, T.e. (G, M) omoroteuna. Teopema IOKkasaHa.

§ 2, AdfumHas rpymma

Omipasch Ha NpUBeleHHHe BHIe De3YJbTATH, PACCMOTDEM Temepb
roymy G =a{{(Z[+]) warony suma <g ? , Tie p=2% ,
4=3r ( K,m,n - memie wcia) o omepamueli MATPEIHOTO YVHO-
meumi - a®dBMHHYHO TPYyONYy AXNBOMYHO-Da-

U¥WOoOHaJABbBHO#K DpaAMOIi Z[Ji] .I‘pyllzna G mzo-
vopdHa TOMYTpPAMOMY NpOMSBeIeHM0 TPyNmH /[ = {(% ?)} Ha

17 . i n
TPYIIy Z['i] = {( o & )} , DaspeluMa CTYNeHM 2, NMeeT
9 KCODOHeHO®WAaJbHHNIA pocT m MOxeT OHTH 3aIaHa o0pa—
syomvz QA =(z O) 2 b=("1 1) ¥ COOTHOUEHUEM 62(1 = 0.6 Cy-
0 1 01 i

TeCTBEHHHM IV HAC ABIAETCA TO, YTO IPyNNa G ecTs ToMOMODDHHH
odpas_rpynm G =7 A {un(Z,Z) PP KAHOHWYECKOM TOMOMODIM3ME

T:G—G
T K .
sv(m,¥)=< 25 R %)) (D)
0 i

Taxum' 06paszom, u3y4eHWe I'DAHNI, CJIYyYaiHHX onyx'gaHmﬁ Ha TIpylne
(x MomeT OHTH CBelleHO K W3yYeHWD TDAHUI TPYIMH (; ¥ ¥X IOBe—-
IeHns 1pu romomoptimsmg g . Tounee, ecJm jI - Kaxkoi-Hmoyns
mpoodpas Mepy M Ha G, ro rpammma [ (G, ) ects gaxrop-mpoct-
panctBo rpamumi | (G, fA) mo pasGueHmo Ha BPromMYeCKVe KOMIOHEH-
TH OTHOCUTEJNBHO IeiicTBUA Anpa

Kefcsr={(ac,¥)e61: x=0, ZK ¥(K)2K=O} (2)

TomomopdmaMa I [’7]. Teopuss Xe ciuydaiHHX OJyRIaHW# Ha Tpynme
G 6mska Teopyn cayuaimsx Cayxmamuit Ha rpyme Gy=7 Afun(Z,Z,).

TEOPEMA 2,I. Jia BCAKO# cumMMeTpuvdofl mmmTHOR MepH M HE

1
rpymie G = af{(Z [%]) rpemuma '(G,p) tpusnansua, Ho cyme-
CTBylT HefuHuTHAA cuMMeTpWYHAs ¥ (WHNTHAS HeCUMMETDUYHAA MepH Ha
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Gr ¢ HeTpUBMAJBHHMZ TDAHALAME,

JoKa3aTe bCTBY TEOPeMH NDEJTONNeM CIeYDIYD JEMMY:

IEMVA 2.I. Dycrs caydafnoe Saymmamue (Z, ) wa Z , sajan-
HOe HEKOTOpoii HEeBHPOXRNEHHO}# BepPOATHOCTHOH Mgpoﬁ JL , HeBO3BpaT-
HO, TOTJA JIA NOWTH BCEX TPaeKTopul {tﬂn} n-o Ouyxnamus (Z, 1)
cymva Zo 21yl gomeuna.

n=

JIOKAB&TE)IBCTBO. llokakem, 4TO B NeliCTBUTEALHOCTH KOHeUeH WH-

TeTpal S ﬁT;oz"‘dn'd PJL(‘P » THE P - xamomuweckas wepa B

NPOCTPAHCTBE TpaekTopuft | ={‘jn} w-0 Omymmamma (Z, M) .
JeficTBuTeNBHO,

S 2;‘ z'l‘jnldpﬂ‘(%)___ Z;‘l Sz‘l‘jnldp}“(lj) -

3)
- 2 0= 3 2T ) -

K=-o0o K==o00 n
-3 27 ™g k)

TIe Q(K) = g Jun(l() ~ gnpo ¢yHkmmy IpuHa cayvafinoro Gayx-

IaHua ( VA , Ju) . [OCKONEKY B CHIy HeBO3BpATHOCTH (yHKmES O or—
pamngensa [I0], To cywma ZK. 27 g (k) xomeuna. Jlemva moxa-
3aHa, .
IOKABATENECTBO Teopemy 2.I. I) IiycTs M - cummerprumas u-—
HWTHasg Mepa Ha rpymnme (r s, TOTZ2 IPOEKIMA CIYIAHHOTO CIyRIAHUA

(G, M) Ba moxrpymy { (% m? )} , m3oMopbEyn 7 , BO3BpAT-
Ha. IlockoJrKy Ipymnna {(‘0 zr)} adGesepa, TO B cwry Jemvu 1,1
(cp.moxasarensctBo Teopemu I.2) rpamma | (G, JU‘) TPUBMAJIBHA.

2) IlepefimeM Temeph K HNOCTDOGHMD Mep M EHa G ¢ HeTpuBm-

anvHo#t rpamunefi. [osoxum

41}={4-1}=4_ :
J‘{(o« Flo 1/5°7 "
PR 1o
(6 Dz
TIe }L' ~ HEKOTOpaA BepOATHOCTHAA mepa Ha /Z . OYeBEHO, CHMMeT—
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puuHOCTh (Wm GMHRTHOCTE) M paBHOCWIBHA cHMMeTpwdHOCTH (mJm
wERTHOCTH ) y«' . BuGepem Tenepn yf cuMMe TpudHOf Hedmum THOHR
ni¥ QUHNTHOR HeCHMMETDUYHOR Tak, 4TOCH ompefieifieMoe en GJYRNAHTE
na Z Owno HeBo3BpaTHEM, lycTh J+ - mpooGpas Mepu M EHa 'G :

ﬁ(078°) =:r"(0’ ‘80)""}]
BCe,0)=p (3 0) =4 w0 (5)

B CHJIYy HEBO3BPATHOCTY CJYUSMHOTO GJIYEIAHES (Z , Ju') mosy4a-
eM, YTO JJIA IOYTZ BCEX TpaeKTOpHil {('jny‘f’n) }730 caydaitHoro

GIyRIAHBA (G,ﬁ) fymkumm Py, DOTOYEUHO CXORATCA K HEKOTOPOH
(mefurmTHOR) fyrmxamn Yo, (u, cremosarensro, M (G, M) HeTpu-
puaibHa). B cuny Jemvu 2.1 cymma KZ;O Poo (K) 2" mouts HaBepHOE

roHeuHa, IlocKoJBKy HeficTBre Ketv T ma [ (G,ﬁ) He W3MeHAeT

(35 902

K<0

BeJIIYHHH

( [x]_ o6osHawaer mesyw "acTh whcaa % ), TO MOAyUAeM, UTO Ha
re G, jl) CymecTByeT HeTpUBMANBHAA UsMepuvas Ketr §r  -umBapu-
anTHas Qymcmms, Taxam odpasom, [ (G, M) merpmBmaibha.
CIEICTBAE. Iiycts M ~ gummrnas mepa ma G =044 (Z [$])
rorna rpamuna [ (G, )  TpmBmaisHa Toria W TONbkO TOTIA,KOTA
npoexims caydaiuoro ényrpamma (G, M) Ea moxrpymmy {<%x ?)}
BO3BpATHA,

§ 3. BeckoHedHas cruMMeTDUYecKasi T'pyIna

PaccMoTpEM C P MM e TPHU Y ECHKY B TPYNIOY s
¥ HDTHEHX IOICTAHOBOK CYSTHOTO MHOXeCTBA, Ipymna Oes ,
OYeBUJHO, CYUETHA U JN OKa I BbHO KOHe 9H a, fIcHO,uTO
B CWJIy JIOKAJBHOII KOHEUHOCTH IPYyNIMH Ooe BCAKAS PUHEMTHAR Mepa HA
Heil CONeDRUTCH B HEKOTOPOH KOHEUWHO# moirpymme, a HOTOMYy KMeeT
TPUBMANBHYD TDAHBIY. TeM He MeHee HA 0 oo CYMECTBYOT HefwHNTHHe
MepH C HeTpWBUANBHON rpaHuneit.

TEOPEMA 3,I, Ha rpymie G oo CYMECTByeT CHMMeTDWYHAS Be—
DOATHOCTHAA Mepa M , IV KOTODO} TPaHMNa CJyJafiHOTO OJIyRIARNS

I"(Go, M) HeTpuBmANHHA.

JOKASATEIECTBO. Bylzem cumTaTh, 4To Ipynna 0. peaim3oBaHA

KaK Ipynma QUHUTHHX IIOJCTAHOBOK %:V——\/ HEKOTODOTO CYETHOTO
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vuomectBa \V . Ha \/ onpeneneHo ecTecTBeHHOe mpaBoe HeflcTBUe
oo :

U.q =97 (V) TeV, gebo (1)

OcHOBHaA nllef IOKa32TENbCTBA COCTOMT B NOCTDOEHWV MeDH M
Ha 0.0 , LA KOTODOA ONHODONHH MAapKOBCKE{l mpomecc Ha V ¢ Ile—
PEXOJHHMY BePOSTHOC TAMY

p@@ilzo)=plg mog-uif-p{g: g @=x} @

MHIyTMpoBaHHNY meficTeuem (I) rpymm 6., Ha V , HMeeT HeTph—
BUAJBHY® I'DAHUIY~BHXON. I[poo6pas BCAKOI'O XBOCTOBOTO COCHTAS UHIY-
LUPOBAHHOTO Tponecca Ha \/ , OYeBUIHO, GYIeT XBOCTOBHM COGHTHEM
LI cayvyajiHoro OJyXEIaHWMs, 4 MOTOMYy N3 HeTDPHBUAJIBHOCTY I'DaHWIH-—
BHXOJ, WHIYIWPOBAHHOTO MPONECcca BHTEKAeT ¥ HeTPUBUANLHOCTH TDAHE-
mi (600, M) ucXomioro caydaiinoro Giymmamus Ha Ooo .

Janee OymeT yInoSHO MHOXeCTBO V CHAGIMTEL NOMOJHY TEJIBHOM
CTPYKTYDOll IBOMYHOTO NepeBa ¥ pACCMATDUBATH eI'0 KAK MHORECTBO NO-
cremoBarensHoctelt U= (g4,...,En) KoneuHol wwHH 0<|U|=n <o,
COCTaBJNEHHHX W3 HyJeft n emuuwny (BepiMHA NBOMYHOTO JepeBa IyCTad
mocsiefoBaTeasHocTs @ mmeer mumHy |@|=0 ). OGosHaumm gepes Vy
MHOXECTBO BepuMH V, -TO YpOBHA

Vn={ﬂeV:|U]=n}, caden=2“ (n=0) (3)

o0
Onpemes¥M IBe IOCJEIOBATEILHOCTH { an } ‘:: o ! { Bn} =0
STEMEHTOB 0oy CJELYOIEM O0pa3OM:

) (61)"')65(10), K=n
An(Eey. o rEk)= < (Egye- - Ex-1) , K=n+1
(611"‘7EK) )

(4)

(611"-)6;(,1), K=Wn
8YL(61,‘..,EK>= (8’11"'76!(-1)) K=n+1

(61)‘ v ;8K)
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!
VeMz CIIOBaM, Q y IepecTaBiACT JIEMeHTH \, u Vn+1={(61,-~,6m1)€

Enat = 0} y & P)n - aneMeHTH \[,, ¥ Vv'1,'+1 ={(a“,._’5m{);
Ena =113 (ay n 3:4, ~ He aBTOMOpIWBMH IBOWYHOTO
nepesal).

OnpenesuM Telleph BEPOSITHOCTHYH Mepy b na 000 ClEMynIMM
00pasoM:

M<an)=ﬁ(gn)=% (n>0) (5)

TIE ZoaLn=1 » dp > 0 . Torma Ijg MHIYIUPOB2HHOTO MAPKOBCKOI'O
n=

npouecca Ha \/ TOJIyuMM Cielywilie BHAYEHNA IePeXOIHHX BEPOATHO-
creft (2):

(6ot (g aE) -
P((ah-~-:5m0)|(61,...,f,n))=i2& ‘ ©
P&y Ens DBy En)) =52

dn-f

LP((f«hmy&n Ny, en D=t-dp-=F

y,

TakuM 00pasoM, mjmmponasnﬂﬁ MapKOBCKHI{ Ipouecc {acn}: 0

se \V o6nazaeT HeTPHBMAJIBHOH TpaHunei-Buxon (cocTosmeil U3 KOH—
OB TBOMYHOTO JlepeBa), ecJil HeBO3BPATEeH MapKOBCKuit mpomecc Ha

.= {O, ,2,... } C TIePeXONHHMA BEPOATHOC TAVH
- = dno
p(n-tin)==3
P(n+iin) =dy . <)
p(RIR)=1-dy- g2

llporieccl Takoro Trma Ha 7, yopowo naydeHs (Hamp.om. [8]
T1,3) . IpuMeHNTeNbHO K HalleMy CJIY92D HeOGXONMMHM ¥ JOCTATOYHHM
YCJIOBUENM HEeBO3BDPATHOCTH ABJACTCA KOHEYHOCTH CYMMH

= |
< oo
:'Lj-‘ézn&n (8)

EuGupas Tenepd mocJenOBATEJBHOCTD {J%} TaK, YTOOH BHIIOJHANOCH
yeaosue (8), momywmm, uro Mepa M Ha Oo , BamaBaevas fopwy-
aofi (5), umeer merpusuaishyw rparmy [ (6, M) . Teopema moka-
3aHa,
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SAMEYAHIST, I. Bce saeMeHTH HOCKTENS MOCTDOEHHO# MepH
ABJIANTCA BJeMeHTaMy BTOPOTO mopsamka ( a.%t= E)zn——- € ) umwepa p
TaxyM o0pasoM, CHMMeTpuYHA.

2. Hocmreas SUPP M IOCTPOEHHO# MepH 4 , BOOGme FOBODA,
TIOPORTAET He BCH IPYMNY O oo , & JIMLE HEKOTOPYD ee NOITPYNNY ,HO
HECKOJBKO MOIMJMIMPOBAB NPUBEIEHHOe BHUle IOCTDOEHWe, JEeTKO Iph—
BeCT! IIpAMED HEeBHPOELEHHO# MepH w Ha 0o ¢ HeTpWBHaJIbHOR T'pa~
mnnett, Jefictentensro, mycts {dy ). ® {¥n}.e - me mo-

CJIeZ0BATEJAEHOCTH IOJIORNTEJNIPHHX 4YACeN Takue, 4YTO i(in“ znxn)-;{
- - Ly 10
Ho.nixmm TeIIeXpL Ho-IIpexHeMy JL(O.n) = }L(B’n)=.% n, KpoMe TOTO,
J\A(%) = —2_A I BCeX TpaHCHOSHIWii % nap sJeMeHTOB

€p-En)eVeu (Eq,...,E0,En+t)E Vyoy (T.e. Tpascmosummit
Tap BJIeMeHTOB, JexAIUX HA ONHOM peGpe NBOWYHOTO Jepepa). IlocTpo-
eHHaf TaKk Mepa ﬁ , OUEBUIHO, HeBHDORIEHHA HA Oae . BHOWpAg
o

{an} n {Xu} TaK, 4To n=om <
OH MHIYUWPOBaHHHi{ Impomecc Ha V UMes HEeTPUBUANBHY® I'DAHUIY—BH-
X01), NOJYYnM HeBHDORTEHHYD MDY HA © oo C HeTDWBUAJBHOH! Tpa-—
Huneit.

3. Mepa 4 ¢ HerpmsuansHoft rpamvmet | (oo, fb)  Momer
OHTH BHODaHA ¥Melbmel KoHewHyp sHTpomup H ( y.) , KaK BUNHO 73 ee
noctpoerusi, C Opyrofi CTOPOHH, IV BCAKON WHUTHON! MepH }L' Ha Oao
auTpomif (6o, ') €CTH HOMB B CUIY JOKANBHOM KOREUHOCTE 6o .
9TO NOKa3HBaeT, YTO, BOOOmE I'OBODPHA, IPOU3BOJBHAA BePOATHOC THAA
vepa fL Ha cuerHok rpynme (T He MOEeT GHTL ANNPOKCHMMDOBAHA
(B KaKOM-HWOYEb CMHCJe) QUHVTHHMEA Mepamu JL(K) TaK, YTOGH BSHTPO~
my W (G, u®) cxomumes x srrpommn h (G, W) .

4, Ilycts rpymna 0 .o peasn30BAHA KAK I'PYNNa QMEWTHHX IOI-
CTAHOBOK HEKOTOpOro cuerHoro MHomecTBa V (Kar B moxasaTemncTBe
TeopeMH) . HeW3BeCTHO, IOoNmycKaeT JM Tpamuma | (6'“ , Ju) TIOJHOE
ONUC@HWEe B TEeDVMHHAX I'DAHUIH~BHXOJ WHIYLYPOBAHHOTO MAPKOBCKOTO IPO-
mecca B2 V , ¥, B YAaCTHOCTH, CJeNyeT J¥ ¥3 TPUBAAIBHOCTY Ipa-
HALH~BHXOJ MHJIYLWPOBAHHOTO mporecca TPABRAIEHOCTh | (6oo, J.L) .

, (r.e. max,uro-

§ 4. Pazpemmmas JIOKQJIBHO KOHeYHAA TPYTIIA

Iycrs D = {un([N, Z,) - cuernas mpavas CyMMa T'Dymn

Z,=10,11 , awHTeKCVPOBAHHHX HATYDANBHHMZA UWCJAMA
I1,2,3, ... YmOGHO cumTarh, uTo [) ecTs rpymma dymmumk {: N—-Z,
C QUHPTHHME HOCHTENAME SUPP { = {ne N: <f (n) # O} (wm: D
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ecThs Tpynna (mHUTHEX KoH@mrypammit Ha N ¢ onepanzeif MOTOYEYHOrO
croxenua Moad 2 ).

Yepes §Uun(D,Z,) oSosrawmy rpymy ¢uemrREX dyREmRE
F:D—=2Z, ¢ oneparme#t norosewmoro ciomenus. Muave ToBOPS,

fun (D, Z,) ecrs cuerHas mpAMas cywMa [ 9EseMIigpoB Ipym-
mi Z,.Tpymma D xamowmuecrm meftcrsyer ma {un(D,Za):

JF(h) =F(4+k)  Fedun(D,Z,);4,heDd (D

Yepes D obospaumm IOJYUPAMOe Ipom3BefreHue D=

=D Afun(D,Zz) ompenensenoe meficremem (I). I'pymma & kak mmomecT-
B0 cocTomr u3 map sxementos (§,F) , Tme {e D ,Fe {un(D,Zx)
¢ rpymnosoit onepanmeft

(¥1’F1)(¥21F2)=(¥1+{2.,F‘l"'¥1Fz) (2)
Oycts @ - emmmuma rpymm D
g(n)=0 VneN (3)

Jepes B (neN) 6ynem oSosmavats obpasybmme TpymmH D :

Sn (m>={" n=m

0 muawe (4)

Yepes P 0603HAYAM EIVHANY IPYIIH {un(D,_Zz) :

-0 vieD (5)
Bumes™M eme OIMH S;eMeHT () E {un(D,Zz):
0 (@)=t (6)

w(H=0, {eD,{rg

Empuuy §)¢,CD) rpymme Q) GymeM o6osHauaTh Uepes €

T'pynma €CTh A OKAaXBHO KOHedYHasd pas-
PemEMAasa TIpyona cTyueHm 2. YCTAHOBEM HECKOJNBRO ee doxee
CHenyaJsHX CBORCTB.

TRMMA 4.I. MoxecTBo {Sn}:_1u {w} smmerca mopoxmawmm
s rpymE O . -

TIOKABATENECTBO. Hocroxsky {&wn},., mopoxmaer rpymy D
TO ZOCTATOYHO NOKA3aTh, UTO |) -OpOHTA SAEMEHTa () NODOXTAET
oo roymy  fun (D, Z,) . Oyers Fefun(D,Z,),

Supp F= 'Hdtd , HO TOTIA OYEBREIHO F=¥,a)+fza)+...+£.< W

Jlemva morasaHa.
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JFMMA 4.2, TlIopsmEE BCEX 3JAEMEHTOB D e OPEeBOCXOXAT TeTH-
pex.

JORABATRIECTBO. Tyers § =({,F)€D , rorma, nocxomsry
{+4-p n F+F=® mmscex {€D ,Fefun(D,Z,),
o g2 =(f+],F+4F)=(8,F+{F) , omymag'~(8,F+{F)*-

=(¢,F+F+{F+¥F)=(¢,@)=e.
JEMMA 4.3. TlopAIKR KOHEUHO HOPOXIeHEHX moxrpymn ) ¢ He Go-
Jee 4eM K ofpasyommMm orpaHrYeHH iad Bcex K .
JIOKABATENECTBO. BafmrcmpyeM HEKOTOpDOe MHOXECTBO | W3 K
3JIEMEHTOB I'DYIIH D . Bes OTPaHMYeHAd OCWHOCTH MOXHO CUHATATH
MHORECTBO |  CHMMETDHYHHM 7 CONepRAmAM eIMEMLYy € , TaKEM 06—
pasoM, TDYIOA NOPOXLEHHAas | eCTh rjr(T) =U, T" , opmuem MEO-

zectBa | ' He youpawr, T.e. {e}=T'cT'c..cT"cT""c...

n
Onemmw momsocrs omecrsa T . Iyors { (fi,Fi)} ., - meroropui
HadOp BAEMEHTOB | , TOTZA

({1,ﬂ)‘---'(¥n,rn) =({.. .+¥n,ﬂ+£1 Fot.. ﬁ(fﬁ..ﬁ{n-q)&)'(’?)

Oomrpymma [, cocrosmas m3 cymm ¥,+...+ fn mMeeT He Gordee

K  ofpasymmEx mopsika 2, a IOTOMy COCTOMT W3 He Goxee deyM 2%
suaeMeHToB, TarmM odpas’oM, HOLTpyHIa {u,n (D, Za) , IODOXIEH—~
mas oxeventamn suma (4y+...+{,)F, umeer ne Gogee K2 oopa-
3YDIEX HODAZKA 2, B COCTONT B3 He doree, deM 2" BIIEMEHTOB,
Oromatexsmo momydaeM | T"| < 2%-2%% 118 scex W . Jewwa
IOKa3aHa.

Hamomemm, uro rpymma (f HaseBaercs Tpymioi pa BH O -

MepHO NonxmHEOMBMaaxbpHoTro pocrTa [II,I7],
eCam CymecTByeT HAGOp NOMEHOMOB Py TakEX, 9To

I T < pe(n) (8)

IR BCex mojvHoxecTB | C (¢ , cocToAmmx 73 He Gomee WeM K aie-
MeHTOB. TakuMm odpasoM, ) sApadeTcs I'pyImoi# PABHOMEPHO NOJMHO-
MBAXBHOTO pocra. (3ameTHy, 9To CuMMeTpmieckad rpymma Ooo  mMeer
crado SKCHOHeHIMaNBHEE poct cv. [I7] ).

TEOPEMA 4.I. Ha rpymme J) cymecTByeT HEBHDOXIEHHAS CHMMET-
pu9HaA BEPOATHOCTHAA Mepa M C KOHEWHO sHTDOImEH H ( yt), A
xoropoit rparmma [ (D, M) HerpuenansHa.

JOKABATENECTBO mpoxomuT oo Toft e cXeme, YTO I B TeopeMe
I.I. PaccMOTDUN BEPOATHOCTHYD MEDY y. ma 9 , BaJaHHYD CJIEeLYyH—
mmy: o6pasom:
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M (Br)=Pn, p(W)=q,, p(e)=" (9)
rze Pu, 4, >0 §1Pn+q, +r =1 Mepa p , ouweBmmHO,

crIMMETpHYHa, a Ha OCHOBaHME JeMMH 4.1 HeBHpomneHHa. IIyCTh
{(kn, Hn)} n-o - Ciyuafinoe Giywiamue, 3azaHHOe Mepod fA ,

N (hu,Hn)"ui;F1)'-~“(£W;Fn) (10)

rIe ({L,FL) - He3aBACAMHE D -srawne cxydailHHe BEJMYMHH C pac—
npenenermeM M (Opupamenna caydaiiHoOro GxyxmaHns). IOCKONBKY HO—
curesw BCcex Fj mWm OycTH, WM COCTOAT M3 EIUHCTBEHHOA TOUKH

® , To ;A HerpmemamsHoctn rpadmmi | (D, M) mocrarouHO He-
BOSBpATHOCTE Caydaftoro dxykmamus { ke}% ., Ha D (Torma dymr-
mm Hy OyIYT m.H. IOTOYEYHO CTACWIM3UPOBATECA —~ CpP. SamedaHme

¥ reopeme I.I). MBBecTHO, UTO ecim, HAIpUMED, Lunn -Eg-*-‘ =1
n

10 6xymparme {hy},.., Ha D Hesosmparno [I0] , m cremomarexs-
mo (D, fr) nerpmemansua. Teopema IorasaHa.

SAMEUAHVH. I. HanoMHEmM, 9TO JJA KOHEYHO IOPOXNEHHHX IDYII
[HOJMHOMMAJIBHOT'O pocTa Teopema I'pomopa [I4] B COYETaHN! C TpUBHI-
anpHOCTHO TPAHMIH Y18 HWIBIOTEHTHHX I'DYyIN [5] IIOKa3HBaeT, 4TO I'pa-
HYNA TpUBHAJBHA IinA JWOoR MepH, JlokasaHHas TeopeMa JmaeT NIpAMED
TOT0, 9TO JJIS TPYIH C GeCKOHEUYHHM WUCJOM O6pasynuMx CHTyammsa CIiIb-
HO OTJMYaeTCs OT CIrydas KOHEYHO IOPORIEHHHX I'pyIm.

2. Heckoxsko Gomee "cxomuas" rpymma D 4 fun (D, D) pac-
cvarpreanack XynasunkuM [I5] (cm.rakze [I6] ), KoTopuii moRasax
HeCUMMETPUIHOCTE ee IpyunoBofl aireSpH. PesympraTH 3TOr0O maparpa-
da modYTM MOCNOBHO IEPEHOCATCA W Ha 9Ty I'pymIy.
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B.A.Ap3ymansr, C.A.T'paTOpAHR
PABHOMEPHHE AJTEBPH OMEPATOPHHX ITOJEA

0. Iyers | - xommaxr, OU -‘C*-am-edpa ¢ emuEmmedt. Mro-

zectso C (T, OL) Beex mempepummix oroSpamemit (cewenmt) | B
, HalleJIeHHOe CTAHNADTHHMY ONEpaNVAME ¥ HOpMoR, SmIfeTCS

C*arredpot. dra arredpa - wacTHul cxydalt oOmEro HOEATEA He-
TIPEPHBHOT'O NOJIA C*-anredp. BIIEDEHE BHBeneHHOTO QPesrom [I] .
Teopua HENMPEPHBHHX nNoJeR NOXPOGHO HIIOXEHA B [2] . JHTepec x pas-
HOMEDHHM Iofaredpam Takmx arredp (ew.,mamp., [ 3] , [4] , [5] )
BnoJHe o60cHOBaH. B HacTosmel 3aMeTre paccMaTpEBaLTCA DaBHOMEDHHE
nonarresps C (T, 0U) : mromarcs  mayuapres cmextp Tarmx asredp
E CBASAHHHE ¢ HIM OCBEKTH, 0COGO€ BHUMAHNME YIEJNACTCA MHBADHAHTHHM
DaBHOMEDHHM aiTeGpaM Ha ROMIAKTHHX aGeJeBHX Tpymmax. HeRoTopue
NpHBOMMMHE HUXE De3yabTaTH o6o0mamT U3BECTHHE (Iian'm" 3 KOMMyTa-
THBHOR TeopME, NPYTHE BCKDHBADT HOBHe a(PEKTH, IpECYmAE HEKOMMyTa-
THBHOMY CJYydaD.

I. Iyers Qe 0L *GC (M ,aty=a , :f(t)=f(t)e,
re TeT, e-emmma 0 . Tomma @ , $eC(Tf)z amedpa

C (T, 0) noposnaerca C*-nonarrespam f = { a ,ae bl
n C(T)=1{1,4eC( T)} , % - U30MODPHHMZ, COOTBETCT-
semno, O nC (T).

PaspromepHoffi axredpoi Ha T Ha3HBAETCH
(ar. [3] ) samxryras nomamrespa A < C (T, ) , conepmamas
KOHCT8HTH W paspestimas Tourkd (T.e. pia JWOHX 1, 'tzeT'tq #tz,

Oy el , cymeorsyer cewenue xe A, raxoe, uro X (t,)=0
o (1) = A, ). EcrecrseHHuM ARIfETCS PACCMOTPEHUE PABHOMED-
HEX aJredp, amnmoupxcs momonyamvz (0 -momymz C ('T‘, 01/). Tarze
amresps (H, < A) MH GyIeMm HasHBaTh pa BHOME p -
aumu Ol- axredpanun.

Mogr orHocETexnbHHEM cnextpom (wm Ol cmex-
TpoM paBHOMepHO% arrepy A M NOHMMaeM MHOEeCTEO Sp“/ BCeX
TomomMopdmamoB P A —= 00 , roTopHe MpOmOMRADTCA O FGIOBHOTO OXE-

IaHma
p:Ccc(T,00)—00.

9TO MHORECTBO HameadeTcs TomosorTuedt moroueuHoft cxommMmocTH. fcHO,
YTO Kaxnaf TOUKA ‘to eT OTIpEeNeNIAeT YCAOBHOE OXHEIAHWE P° ('.r,)-z

®/Boe momaATEA M pesyaBTATH, yUOTpeGNAEMue Ge3 YKA3AHWA HA ECTOU-
HAK, MOXHO Haftrz B [6] mm [ 7] .
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= x(to) , OTRyIAa CIeIyeT, ¥ro 1 < SP% A . BameTmM,
YTO 3TO ONPENENEeHUEe HCIONBb3YEeT SABHO CTPYKTYDY HEIDPEPHBHOTO HOJA
¥ HE COBIANAET C OCHYHHM CIEKTPOM aJreGpH IIpY KOMMYTaTHBHOM
. OmHako OHO odo0mMaeT IOHATHE IPOCTPAHCTBA MaKCHMAJbHHX
¥IeasoB OCHYHHX DABHOMEDHHX ajarecp.
2. Mngopmammo o6 (L -cmexTtpe comepmar yrsepmuenma:.
TPEJIOREHNE I. MioxecTBO SPOL C (T, 0 ) usomoppro mmomecrny
BCEX HEIPEPHBHHX OToGpameHuit IPOCTPAHCTBA MaKCUMAJBHHX UNEajoB
mentpa amreépy (B
TEOPEMA I. Ilycr® anredpa OL mMeeT TpuBMaNbHHE meHTp. Torma
1) mia ywGo#t paBHOMepHO# anTedpH A Ha T SPOLA ABNAET—
CA KOMIIQKTOM; '
2) SPOLC (T,OL) =T .
OTMermM, 4YTO 3TO YTBEeDEIEHWE BEPHO IMAA NPOCTHX anredp OL
3. OmmueM QTHOCHUTENBHHE CHEKTD B TE[MIHAX COOTBETCTBYNIUX HUIe-
ajoB. CaMOCONDAXCHHHNE 3aMKHYTH Of/—no,mwo,mym; JCC(T,UL) Ha30-
BeMm (fvMakKcuMamsbHHM, ecIV BHIOJHEHH GIEIyOIEE YCIO-

BHOA:

nIntw={0]; Je@ ol =C(T,00)

2) mamoux hed , k30 1% ,%eC('I")OL),ackge'J.

[IPEJIOKEHUE 2. OTHOCHTENBHHI CIEKTD SPUL paBHOMEDHO# an-
TelpH A n3omopdper MHOXECTBY IBYCTODOHHUX 3aMKHYTHX ULeasoB

Ic , TQKmX, d4TO =Jn A nna nexkoroporo Ol  -max-

CEMAaJIBHOT'O TOIMOLYJIA

4, Jna Kamno# paBHOMepHO# aJreGpH A MOXHO ONIPENENUTH Ipen-—
CcTamleHne, AHATOTUYHOE mpercraBieHun Iesbfanna, HENDEDHBHHME Ce-
UeHIAMA HA Sp%A s A XE€ A, marormt x(p) = P(X) .
Toryuyennas TaxuM odpasom arredpa A € C (Sp% A, 0L) , Boos-
me TOBOPA, JHe ABIAETCA DAaBHOMEPHOR ( SPM/ A  omer He GHTB KOM-
maKToM, A MOReT He pasLeNfATE: TOUEK ¥ T.I.). BepHO, ONHAKO,
cJIeIyKuee yTBEPENEHUE.

TEOPEMA 2. Ilycrs A - paBHOMepHadg oU -anredpa, TIne 0 -
npocraz (* -arrecpa. Torma A

I) mpencrapxeHue I'espdaHna A arredpu A €CTHh paBHOMED-
man Ol -ameopa ma Spy A ;

2) SPM/ A cosmamaer ¢ Spm/A .

5. Cremyomie yTBEepRIEHISA BHACHADT CBA3b MERLYy CHOEKTpaMn :X'.eA
n p(m)e oL, PG‘SP% A . IIycrs Spmoc = USP P(ic), TIE
odbenuHerne oeperca mo Boa, PE dPy A .

NIPEJIOKEHVE 3. Ilyers - paBHOMEepHad aJnredpa, THe UL poc-
Ta, TOrZa SP%(I‘/ ABJAETCA IOTKOMIAKTOM SP Q€.
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dcHO, 4TO ecam anredpa A TakoBa, 4TO LIA Judoro I € A ,
Spy x = Sp x , To m8 TOTO, UTO P (o) odparms B 0 zra
BCEX P& Sp% A, crenyer, uro X ofparm B . BepHo 7
o6paTHOe YTBEDRIEEUE. ' '

NIPEIIOXEHNE 4. Ecom B paBHOMepHO# anaredpe A 73 0GpaTHMOCTH
B W Beex p(oo) , PGSPUL A , CAELyer o6paTIMOCTH B ? 3J1e-
menra & (wid modoro X ), To Spu X =Sp X mpu Boex xeA.

CymecTByWT anreCpH, B KOTODHX Spwoc, ABJIAETCHA COGCTBEHHHM IION-
MHOXECT BOM SP oC . C npyro# CTODOHH, MMEETCH NOCTATOWHO OCumpHH
kaace anredp, YIOBISTBODANIIX YCJIOBEAM Hpemioxenus 4 (oM., Hamp.,
o.7 Ipemt.o).

6. 3mech HpuBOUATCH (DAKTH, KOTOpDHE HCIONL3YWTCA IpU IOKasa-
TEIBCTBE pPESyJBTATOB I.I.7, 8, UHTEepEecHHe, BIPOYEM, CaMZ IO cede.

MHOXE cT BO FcT ‘Has0BeM M H OX e Cc TBOM I uka (oM

[3] ) IS paBHOMEpHO# anre6pH A , ©CIN CymecTBYeT ceueHue
xe A , rawoe, uro ocﬁ;. =e ,";r, (‘t)" < 1 , oz
te T\F . SamermM, 9T0 IaA MeTpUsyeMoro - T KaxIoe 3aMK-

HYTOE IOTMHOKECTBO SIBJITETCA MHORECTBOM IIIKA IS C(T)ﬂ(/) .
HensBECTHO, CYMECTBYOT JII TOYKY MUKA A IPOW3BOJNBHON HEKOMMyTa-—
TUBHOA paBHOMEpHO# anredpH. lHomecTso R < T =azosen
MHOXECTBOM aHTUCUMMETDPIHU U IJII paBHOMepHO#
ayrelpH A , ECIW U3 TOro, 4T0 XX € A y Xjp= 1 F WIf HEKO-
Topoft BemecTBeRHOR (yHRIMZ {e(‘, (T) 0(/) , cxemyer, 9TO OC\F- ecTh
KoHcoTaHTa. Clenyoumii pesyJbTaT DaCIpPOCTPAHAET HA HEKOMMYTAaTHUBHEHN
cayuait u3BeCTHy® TeopeMmy Bumoma (oM. [6] ).

TEOPEIA 3. Iycrs A - paBHOMepHag arreSpa. Torma | MOEHO
IpeNcTaBUTE B BUNe OO0BENUHEHNS NONAPHO He IepeceKaniXcs MAaKCHIMalb-
HHX MHOXECTB aHTUCIMMETDUH, T = v F;L . IIpz sTom

I) rammoe Mo ARIASTCA mepecedeHWEM MHOXECTB IMKA;

2)ecmm xe C (T,0) =omxagmom mchL:%\F‘oc
mna Hexoroporo Yy e A , o xe A ; U

3) ecom Oy - mpocras C* -arredpa, To SPOLA:oLSP%A\F;L'

CIBEJICTBIE I. IllycTh Kammoe 3aMKHYTOE NOIMHOEECTBO T eors
I\IuEO}ixlcec'rBo KA DaBHOMEDPHOl amreSpH A . Tornma A=C (T, 0b)(cp.

31 ).

[ ]CJIE.IICTBI/IE 2. lyers CCT) C A , TOTIa A=C(‘T)O(/)(cp.

31).
CIEJICTBIE 3. IlycTh Kammad TOUKA T €CTh MaKCIMaJBHOE MHO-

HECTBO QHTHCUMMETDUU IA , rorma A = C ('T'7 01,)
7. B arom pasgmesne NPUBOLATCA HEKOTODHE c¢BOficTBa MHBAPMAHTHHX
DPaBHOMEPHHX aJredp Ha KOMIIAKTHOX adexeBoif rpyumne T . IIycTs
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ro- TpyIma XapaKTepoB T, FA ={ X el , JUIA KOTODHX CY-
mecreyer (u € G , mma xoroporo X QA & A} . OTMeTIM,
970, B OTJIIWAE OT KOMMyTATWBHOW Teopw:, [2\ , BoOGmE TOBODHA,
He fBjAeTCA noxyrpymmoit. BepHH, ONHAKO, CJEIYIUE YTBEDEIEHUA
(cp. pesyapTaTH Apenca, SuHTepa, L'ofMaHa U mp. [6] J.

TEOPEMA 4. Iiyors OL - mpocrar C™ -amredpa, A - misa-
pDUAHTHAA paBHOMepHAaa (, -arredpa Ha KOMIAKTHOH adeneBoit Tpyme

T . Torzma

1) FA ARIAETCH OGNy Py IIof r' ;

2) CymecCTBYEeT €CTEeCTBEHHHI IoMeoMOpd#3M Sp% A Ha KOMIAKT
(B cTaHEApTHO# TOUOJOTEH) BCEX TOMOMODPIM3MOB FA B eNVHIIHHHR
KPyT KOMIIEKCHOH ITOCKOCTH;

3) anredpa A COBIaNaeT ¢ C(‘T) 01,) TOTHAa ¥ TOJBKO TOTZA,
KOTIa Sp% coBmamaer ¢ | .

3aMeTmM, YTO BCE OTDAHUYEHUA B YCJOBUAX TEODEMH CYMECTBEHHH.

TEOPEMA 5. Ia swGoit ¥HBapuaHTHO! paBHOMepHo# aiare6pH HE KOM-
naxTHO# adexeBofl Tpyume T ee MaKCHMajJbHHE MHORECTBA QHTHCHM-
METpUH ABJIADTCA KJIAacCaME CMERHOCTE IO HEKOTOpOR momTpymme T

[IPENIOGEDE 5. Iycrs A YIOORIETBODAET YGJIOBHAM TEOpeMH 4.
Torma

I) Sp o A COBIIamaeT ¢ MHOXECTBOM BCEX 01/ —JIHe#HHX TOo-
MOMOD(I3MOB B (L .

2) ma sméoro X € A Sp%¢=pr

8. PamHOMEpHY® axredpy A HasoBeM aaredpof xo-
HevYHOIT O THuIOa ‘t%pe( )=Vl/ , €CINI CYWEeCTByeT IOoC-
JIeNOBaTEIbHOCTE DAaBHOMEDHHX aJjrelp 10 29 s n-{*
TaKadg, d4To

A=AOCA1cAzC..\CAn_1c C(T,0),

IprdeM Jmodas TaKas NOCHeLOBATENBHOCTH IMeeT IJMHY He Goxabilyn YL
(oM. 8). Arrelpa MaxcUMasbHa, €CIU t%pe (A) =1 .

TEOPEMA 6. IlycTs A - ajaredpa XOHEUHOI'O THIA 't%pe (A))O
Ha CBABHO# KoMmaxTHO# rpymIe T , yOOBNEeTBODAWWAL YCJIOBHAAM TE-
opemu 4. Torma Sp% A TOMeOMOpgeH T x [0)1] /T x {0

TEOPEMA 7. Ilyers A - anredpa, YIOBIETBODAWIAS YCIOBUAM
reopevH 4. Torma OHa MaKcIMaJbHA TOTHA ¥ TOJNLKO TOTIa, KOTMAa
3gnaeT MOJHHE apXVMeNoB NODALOK Ha [T . B arom cry4ae oHa ABIA-
erca arredpolt lmpmre (r.e. Re A =Re C (T,0U Y o).

NsBectHO (CM. [9] ), 9TO eco Tpymma | He usoMopiHa eNmHId-
HO% OKpPYRHOCTH, TO JOAaf MHBApUHAHTHAA Hofainredpa KOHEUHOT'O THIA
MaKxcuMmaJgbHa. [[0-IpyTroMy OGCTOMT TeXo B HEKOMMYTATHBHOM GJIydae.

MPENIOXEHIE 6. Iycrs QU - arredpa kommrexcHuX W x 1l MaTpmi,
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I TpyIla XapaKTepoB KOMHAKTHOR adeneBofl IpyImH T .uonycrcae'r
nonHHil apxuMenoB mopAmok. Torma mag aodoro K, 1skg3n-2
cylecTBYeT HHBAapUAaHTHasS paBHOMGpHaH nonanredpa Koae\moro TN
AcC(T, 60) , man xoropoi %Pe( ) =K .
B sarumdeHne aBTOPH NPUHOCAT HCKPEHHO® GaaronapHocTh A.M.Bep-
Ky, NpIIATaBIEMy 3aMETKy B DYKOIMCH ¥ CIejaBueMy DAL 3amevaHuil.

Jrreparypa

1, Fell J. The structure of algebras of operator fields -~
Acte Math., 1961, v.106, N 3-4, p 233-280.

2. lucrmMsbe I C*—amedpm u X mpencrapiaemmda. M., 1974,
¢.399.

3. Taylor D.C. Interpolation in albegras of operator
fields. - J.of Funct.Anal., 1972, v 10, N 2, p.159-190.

4 Taylor D.C. A general Hoffman-Wermer theorem for algebras
of operator fields. - Proc. of A.M.C., 1975, v.52, p.212-216.

5. Sallaz A. Une extension d'un theoreme de champs conti-
nus d'operateurs. - C.R.Acad.Sc.de Paris, ser.A, 1977, v.284,
N 17, p.1049-1051.

6. Tameans T. PaBaovepHHe anredpu. M., 1973, ¢.334.

7. Sakai S. C*-algebras and W*-albegras, Springer-Verlag,
1971, p.256.

8.baruran B.T., Tpuropas C.A. O QyHKIZOHAJIBHHX
arredpax KOHEYHOTO TVIA:- JCI.MAT.Hayr, 1974, r.29, ¥ I6,
¢.I55-1I56.

9. Tpuropau C.A. 06 am*edpax KOHEUHOT'O THUI2 Ha KOMIARTHOR
Tpynne.- Ass.Axan.Hayr Apu.CCP, cep."Maremarmka”, 1979, T.I4,
% 3, ¢.168-183.

189



C.B.Kepor
0 W -TPA®AX IMPEICTARIEHW CYMMETPUUECKVX T'PYINI

B padore [I] Kamnar u JiocTUD OmpemesmJil MHOTOWIEHH, UTDapIe
RIOYEBYD DPOJEb LA LEeJOTO PANa aidreC6pavdecKyVX ¥ IeOMeTPUYECKHX 3a-
llay: Tpu omMcaHmm MmonyJeit Bepma, mpexcTtaBieHuit rpynn Kokcrepa,
ocoBeHHOCTeft MHOTOOGpasuit liydepra (cm. [2]).

KorCcTpykuus npencrasnennit rpymm KoxcTepa W B [I] UCIIONb—
8yeT BBeJileHHHe TaM x¢ W -rpadH, IyT¥ KOTODHX OIPeNeJANTCH CTa-
puM KosdduImesETaM MHOT'OYJICHOB 'Kamana-ﬂmmra. I rpynm
Beitna W npumepoM W -Tpada MOmET CAYKATE mMarpamms JHHKHHE
COOTBeTC TBy®me# cHCTeMH KOpHel.

llpamoe omucanwe W -rpadoB ¥ mEorowreHoB KammauadlocTura
I3BeCTHO JWIb B HEMHOTUX CJy4asX; 3a HCKJIWYEeHWEM OTNEJBHHX IpH-
MepOB BCe MMepIMecH 3MeCh Des3yJbTaTH NpYHALIexaT Jacky » lioTnes-
Gepxe. B ux crarbe [4] msyuenn W-rpadu mpencTaBieHRii CHMMeT-
PA9eCKOl TPYMIH W = ¢, , OTBevapmie ABYCTDOIHHM (rpaccmMaHoBHM)
marpamvam lOHra.

lesb nmaHHO# PAGOTH - KOMOMHATODHOE OIMCaHue GoJee OCHEX 6‘
- rpafoB. MH XOTUM Takge CONOCTABUTE DPe3YJBTATH [I] c 'rpa,unnmon—
HO}t I TeopuM IpejCTaBJIeHUi# cuMMeTpUYeCKUX IDyIO TeXHMRO# Tad-
svn w marpasm Dara (cm, [5]), B wacTHOCTH, ¢ asropmT™oM PosmH-
cona-llencrena-Kuyra (RSK )

3ameTEM, 4TO 6““- Tpafll TeCHO CBA3AHH C TeOMeTpweil MHOIO-
o6pasuit uaros., Crnpuarep (cM.[3]) mocTpoman HempmBomEMHe mpen-
CTaBJIeHAA TPYNIH 6"", B KOTOMOJOTMAX TAKMX MHOroodpasm#. Ero
Peay3anyy UMeDT €CTeCTBEHHH# C IreOMeTpU4eCKo# TOUKE 3peHMA da-
31C, MATDHIH NpelCTABIEHAd B KOTODOM COBNANANT C MATDUIAMA K3
KOHCTpyknun Kaxmana-lloctura. HemocpencTBeHHas IeoMeTpHYeCKas WH—

TepIpeTANBA 6y, -TpadoB mia N < 6 yRas3aHa B [I] .

llepeuncJmM OCHOBHOe COJEpXaHHe CTaThi.

B n.Il mosy4eHH YCJOBMS Ha 6'", -rpaq), p¥ KOTOPHX (OPMYJIH
Kaxnana-JlocTara (2) 3amapT NpeicTaBIeHHe 6y . OHm moryT HMC—
HOJB30BATECA NJIA MHIYKTABHOTO NOCTPOEHUS IYT G'W ~rpafos (cm.
IpuMep B m.4)., B 1.2 IpUBeNeHO OmMICaHWE G'”—rpa(ba PeryJaspHOTO
IIpelC TaBJIEHNUA I",‘ . MeTomudeckas yCTaHOBKA COCTOsJN4 B TOM,ITO-
OH ClIeJaTh M3JIOREHWE DJIEMEHTADHHM, MCKJMYNB TEXHUKY, IpUMEeHAEMYD
npz padoTe ¢ rpynmamu Beitns,

HauaspHuM IpudimzeHaeM k Tpady [ CJYEWT muarpamva Xac—
ce mopamxa Bpwa mia mepecTaHOBOK (OHA COmepEMT nym{x,y} -
m | oo - 'fz('lj)‘ =1 B rpage FW} . Y®e Ha 9TOM ypOBHe Ompeme—
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JAOTCH PasCueHWs BepimE [, (epecTanOBOK) HA JeBHe ¥ IpaBHE
rIeTKH, KIeTKW ecTecTBeHHO NapaMeTpusynTca Tadimnamn Kura. Ecim
P,Q raxme Tadmmm Kura, q'roLP u RQ - JeBad U IpaBafd KJISTKH,
colepEalye NEePeCTAHORKY X € |° » TO oToGpaxenne X—— (P, @)
coBNamaeT C NpeodpasoBaHmeM R « 9TO 06CTOATENHCTBO YKABH-
BAeT NOIXOX K oGodmewup airroputva RSK  ma W -rpadw rpym
KoxcTepa. I'eoMeTpunuecKnit NMOIXoX K NONOGHOMY OGOGMEHMH YKA38H B
[6].

B n.3 HafijeHn Bce IyT¥ WJIUHH Tpu Ipada l".m‘,, . 6, -rpa-
¢H IR KOCHX muarpamv (B 4acTHOCTM, IJIA ImarpamM 0sra) crposaTcs
B m.4, kak dparvenTH rpada I, . B KadecTBe npuMepa HaiinerH

§y -Tpadu 117 KpOEOB, T.e. IS IMarpamv Buma A=(n-m, 1™M).

B [4]mocrpoers  6;, -rpadu i maTpamv W3 IBYX CTDOK.

B n.5 MH mepeBOmEM OIMCaHWeE DTUX rpadoB HA eCTeCTBEHHHIl IIA Teo-
pUy TpeIcTaBNeHHft A3HK Tadman KETa (OpETUHAJNBHOE n3JogeHZe B[4]
IPWCIIOCOGJEHO K W3Y4YeHnb ocoGeHHocTeil MHoroodpasuit liydepra), Ha-
ma GopMysIMpOBKa NO3BOJAET CTPONUTH IyI¥ "TrpaccMaHoBa THna" A
I¥arpaMM ¢ JioGHM 9HCJOM CTPOK. OHA yKasHBaeT BO3MOXHYD Popmy oG-
mero omicamms 8 ~-rpafoB: MX IYTW COOTBETCTBYNT IMKJINIECKAM
TTONC TAHOBKAM CIeNMMAJBHOTO BUAA B Tad/wnax IOHTra.

B 3akiodeHVe C TOYKW 3pEHUSA 6“W-rpa¢>on PacCMaTpUBANTCA OT—
paHudeH¥s npencrasierwii 6}, Ha moprpynmH Buma &y X Gy -

ABrop mpusHarteneH A.M.Bepmixy, A.B.3esesunckomy u AH. Knpmi-
JIOBY 34 ToJie3HHe OGCYXIeHUS.,

I. Komduraropsas xapakrtepusammg 6% -rpados

CnmveTpndeckas Tpymna 6, MNOICTAHOBOK W{O)KeCTBa{‘[,z’“_’n}
TOPOXNAETCA MHBEDCHAMA COCENHMX wucel 8= (K,K+1),k=1,..., n-1;
TIpA 3TOM OIpeNeJfAlIye COOTHOWEHNA NMENT BUJ

% . . .
(1)“) 6il=1, R) 61/3&= 5} 6i’ Upﬂl‘lc—3'|>1 )
c) 5{'5351',-——- 5}61’5} anH,—”=1.
Iiycte [' - nmomevernmnit rpad (Ges meress ¥ KpaTHHX pedep),
Kaxjas BeplHA % KOTODOTO CHaGmeHa MHOxecTBoM MeTok Iyc ] =
={ 1,,,,,14,'—1} . MuoxecTBo myr rpada [1  oGosmaumm wepes 'V .
Onpenenmam, caemys [I] omepatops T, , k= kel B mpocTpaHCTBe.
HF —-fopMaJbHEX JMHeHHHNX KomOmHammit BepumH rpafa " (c xomm-
JIeKCHEMI KoddiummenTamy ) :

(1
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-x ecm keT,
TRy =

(2)
X+
g EI 1} ecms k¢l .
x,yle
OIPEJEIEHVE (tI]) I‘pa(b I' wasuBaerca 6}, -TpafoM,ecn
Ins onepaTopoB ¥, BunosHsprca (c samenoft 9y Ha T, ) COOTHO-
mewnss (I). UHade TOBOpS, COOTBETCTBHE 8y —» T,  3a5aeT Ipefi-
craBieHue Wy TPYIIH 6, B IPOCTPAHCTBe H .
s GoJiee IpAMOTO ONMCAHUA 6" -rpa(pox BBeJleM cJeXnynlee
odosmageme. Lt %, y el JCIOBAMOR THCATS b= =y , eem{xyle

el I CYmMEeCTBYDT CMeXHHE Memn kfel,|k-4|= 1,
nns koTopEX K€ Lo \ I , bel,\
Bynem ronopn'rs q'ro Mnoxec % ]_ I” CMexXHH,

eCcJU OHM OTJIMYANTCH 3aMeHOil HeKoTopoit MeTKM Ha omy WM IBe CO-
ceIHVe MeTRU.

NIPEIVIOKEWVE I, Crefyomie YeTHDe YCJOBKMA (B COBOKYMHOCTH) Xa-
paxTepusynT 6}, -rpadu.

I) Eemz=y , r0l, n I, ovemun.

2) Bemaxel n1/ cmemo ¢ Iy , mo cymecTByer emmHCTBeH-
Hag BepimHa Y& | , Takad, qToIv— I’ = Y . Iy X,

yel n 6<—:I% \ I,

3) Tonomum () g)_{zerl{x z},{z, y} e} .
Torma Mnoxecma{'zer'(x,lj)lkel.z, C¢I } )
{zel xplkél,, {eI,} rpamHowomm,

4) Bem |k — fj=1u T o = {(z;2] = 2"

» kel,, \IL,, CeIz,, \I,} , TO MHOXeCTEA
{(ZleMel | {2}, {7yt er”} 7
{3 elel {2,573, {4 y}er'"}
PABHOMOMHH,

JlorRa3aTesBECTBO COCTOMT B IpAMON npoBepke ToxmecTs (I) mim
onepaTopOB T, . YcnoBus I), 2) moayuapTcs cHavaJa B BAIe NADH

ycnopuit I N, 2’ ):

1) ecm{x,tj}e M = KeIx\ I? Jely \ Ix , TO
[ k=4 =1.

2") ecm k=€) = 1 1 keI, - ‘CﬁéIx , TO CymeCTByeT
eIMHCTBeHHad BepiMEa Y € [, mia xoropoit {x,y } € rv a
k¢I% , ‘CGI? . Yeaoeus I) n 3) oGecnedYmBanT BHIOJHEHHe
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coorHomeruit (IB); 2 ) u 4) mogeaswres B ceasu ¢ ({¢) . CooTHO-
werue (Ia) caemyeT HemocpenCTBEHHO 13 ompelenermsa (2) omepaTopoB
T -

B kadecTBe NpuMepa KCIONB30BAHUA NPEIJIOXCHAS WCIIDABAM Olle—
yaTKy B [I]: rpadp I2 - 3 m3 0.6, 2 He 3azaeT npencTaBienne 6y ,
T.K. Hapymero nparuno I). lpapwremstt 6, -Tpad taxos: I3-2.

lipennoxerve I ynOOHO MCHONB3OBATH A NOCTPOEHHA 6%, —I'pa-—
$oB npeIcTaByeHM HeGoxbwOfl pasMepHOcTH: 1) OrpamEWYuWBAeT YHUCJO
POBMOEHHX IyT, a 3) NMO3BOJAET CTPOUTH IYyT¥ DEKYPPEHTHO.

3ameTM, 4TO HemsoMopdHHe Trpau MOTyT mABATH SKBUBAJEHTHHE
NpUBOIUMHE NMpelCcTaBieHiss 6y . AHAJOTWYHHe NPUMEDH A HeNpUBO-
[VMHX NpefiCTaBJEHN}t aBTOPYy HEM3BECTHH.

2. __ Sy -rpad peryaspHoro mpeicTaBieHus

OImwH ¥3 pPesyJbTaTOB pPaGOTH [I] - IIOCTPOEHEZe G'n-rpatba

DETYJAPHOTO TPEeNCTABNeHus [, . T'padu npyrux npejcTaBieHni
§, ~MOXHO MOJYWATH, KAk momfe momrpadu B I . Jlamm mo BO3-

MOXHOCTHU NpAMOe KOMGMHATODHOEe OmmMcaHWe aToro rpafa.

Bepumuamy rpaga l".w cayraT nepecTaHoBk# wncel 1,%,..., % .
Infa xammolt NMepPecTAHOBKA % == (Xy,..., Xy )€ ng PaCCMOTPUM
IBa TOIMHORECTBA BO MHORecTBe BCex merok 1 = {4;%,..., w—1}:
L = {kel |x >, 1} (sepue metxn) 1 R(x) =

={kel |(x+1) pacnoromero B X xeee k} (mpaBue MeTkm).

HazoBeM TPRHCHOSHIAD TACEN Xj < X; B NEPeCTAHOBKE X =
=(...x,-,...acj...) (neperomAmyn ee B RN CPRE- TN PO )
MYHAMAaJbHOI#, ecim HA mpr KakoM K,] €Kk=<# , Hepa-
BeHCTBA ¥ < K<} M X;<%, < X; He BHIOJHANTCA ONHOBPEMEHHO.
MMHUMATEHOCTD O3HAYaeT, 4T0 { (1Y) — foy =1, rme d(x) - wme-
JIO MHBepCHil B NMepecTaHOBKe % ., B YaCTHOCTH, TPAHCIOSHIUN V-
Cell %j , ¥§  CMERHHX [O NOJOKGHVD WM N0 SHAYEHNAM, BCETNA MuHA-
vanbEH,. OmpemesmM mopsmok Bpea Ha [y, , mosaras & € s
%, Y& F'te , €CJA CymecTByeT LEMNOYKA MAHWMMAJILHHX TPAHCHIOSWIN,
HepeBo X B . PasymeeTcs, NaHHHe BHIie ONpeleJIeHUS IS
R’(ao), 3(3&), {(00) 1 mopsAmxa Bppa SKBUBAJEHTHH COOTBETCTBY—
IMM ONpelieJieHUAM N3 [I] .

Ina omacamus myr rpada I BCIONB3YDTCA MHOTOWIeHH Kaxma-
Ha-JlnCTATa, BBENEHHHE B [4] 9Th MHOTOWIEHH TapameTPASYRTCA na-
poit mepecraHoBok X, ye ' , X' < , 1 OmpeneJsanTCA PeKyppeHT-
HHM cooTHomemveM (2,2, c¢) m3 [I]. Cremens MnoroueHaP“, th
He NPeBOCXOIMT -1—('0(1})-— {(30) - 1) . llo onpenenenvo, J%ramn
rpada r"“ﬁ ciysar napu {%, 4} , @ Ko'ropuxPx’y_ (V) mmeer

1/2 13 3ax. Ne 2126 193



3Ty MAKCHMATBHO BO3MOEHYD GTeneH:b. Mssectmo (cm.[4]), wro mosddms
UMEHT M(% 4) NP crapueil crenerm ¥ B Takom mEorounerme pasenm
eIHANE, NOSTOMYy IyTW B [,, NIpPOCTHE.

Fc/¥ nmepecTAHOBKA ONydaeTCA W3 X  MEHMMAJBHON TpaEcIo-
summedt, To P""ﬂ'(h= 1", max uro {x,4} - mwra rrafe r .

N TEOPEMA I°([I]). Nomeuennse rpafs [ ={|"u9; xm),x;ﬁeg},
r‘ = { r':ug', vx(x), xe r-y,eg } DTCA &n‘rpa@amn- Co-
o;;g'rc'mymmme TNpeNCTABNEHUA T, , Ty  SKBUBAJEHTHH DETYJADHO-
My nmpepcraBiemup €, ¥ KOMMyTHDYRT MeRLy codof.

IokasaTenscTBo TeopeMu I, mammoe B [I], mcmoapsyer cmoficTBa
MHOTO4YJIeHOB KammaHa-JiocTura. BHNO OH WHTEPECHO HEeNmOCPeJHCTBEeHHO
IPOBePUTH BHIOJHeHWe YCJOBKE mpemiomenus I, B wacTHocTn, HaliTw
BeJWYMHYy MHOXeCTB W3 yciaopma 3). Cpoiictea I), 2) IJa SKBUBAJEHT-
HocTelt KuyTa (cM.HARe) JIeTKO NDOBEpPADTCS.

B [I] , (2,3.e) nokasaHo, 9TO JeBHe MeTKE He MOTYT IOSBIATb—
CA NpV CHOyCKax [0 JMHHHM IyraM rpafa F.,,%

fa,y}el”, Uy - dw> 1= Jm = Ly . (3)

OTcoma HeTPyIHO BHBeCTH, UTO |f.uae NIepeCTaHOBKYE X, y, CBf3QHH .
OTHOHEHWeM X =% B rpafe M . (cm.m.I), TOTmA ¥ TOJABKO TO-
Tna, KoTIma % u 1} 9KBUBAJIEH no KayTty [7] , T.e, UMEDT BUX

MGE cab . . .
ww .. boac. .. =... bca ... ,

rme 1=a < b<c=smn . OGosHauuM 9TO OTHOmEHUE Yepes
vT Y-

AHajoTUYHOe paccyxleHue (mir mepexop K OGDATHHM NepeC TAHOB—
ram B rpade [ ) mokasuBaeT, 4TO OTHOmeHIE X =Y B 6%, —TPa~
e ng (o6o3hauaemoe depes X 5 H ) coBmamaer ¢ OTHOmEHHEM

s s e —1)e . e == LR ~1-oo - v e D) f
K. . .(k=1)...(k+D) (k+1)...(k-1)...K 5)

ek kD) k=) = e (k=1). s (K1) KL

NIPUMeHABIMMCS B [8].

B Teopru mpemcTaBieHmit CUMMeTDUUYECKO#l TPYNOH BAXHYD DOJb UI-
paer arroputy RSK  (cm. [7]). Om comocraBaser mepecTamoBke -
.'x,e/\ P“S napy tadmn Dera (Py, () ¢ odmett marpammot DE-
T2 .

xJ[eBOﬂ kaetkok rpadally, HasHBaeTCA
n060e MHORECTBO IIePECTAHOBOK C 3aJaHHO P -rédcmneit t
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—{aely | By=1]}

AHaJIOTHYHO, H paBsBa ﬂ KJeTKaAa = 9TO IIOIMHOXECTBO BU-

i)
*p—- {xenug l Qx- v},

Hamowmum, 4to maA kaxmoro &, -rpafa M = [I] BBOJUTCH
NpeMODANOK S HA MHOReCTBe Bepmnn [' :ase % ., ecm cyme-
CTByeT TaKas nocne,nona-remnoc'rb B=24, Xyy. ooy By =— Y , UTO
{2y % tel?  n I, F Iy pnacex1<r<sm Co-
OTBETCTBYDIEE BTOMY HpeJIIIOpHJIKy o'rHo'ﬁxe!me SKBVWBAJEHTHOCT! OGOBHA—
9aeTCAl epes Xy Y , & KIACCH SKBHBATEHTHOCTA HASNBANTCH KJeT-
KaMy

IIPEIUIO}KE}ME 2 ([1], § 5 ). Isa onpemeseEms KIeToK I TPafoB

|":;, mF SKBYBAJICHTHH,

3AME . I) PasOuenns Ha JeBHe ¥ NpapPHe KJIETKH ONpeleJeHO
» I8 DPYyTHX rpynn Beiigs v MOoxeT GHTH HCHIOJNH30BAHO I OGOCMEHMS
arropa™ma RSK . Ommaxo, yna rpymn cepum BC, Hampumep, mepece-
YeHMA JIEBHX U NIPABHX KJETOK MOTYT COJEDRATH 6ojiee ONHOfl TOYKRY,
370 COmMIACYeTCH C TeoMerpuyeckuM odoomemmem R SK , cm.[6].

2) IpeImopamok x< 4 B 67, -Tpade f‘,"“ 3gJlaeT NODPANOK
Ha MHORECTBe JEBHX KJIETOK #,TeM CAMHM, Ha MHORECTBe Ta Gaum IH-
ra, Ha puc,I msobpamer cayuait w==4 .

1234

1234\/ 434. 43
87
1% N
2

Ny
%

3
4
Puc,I
Baxtioe colicso rpafa Iy IeeT ciaeXyomas

TEOPEMA 2 ([I], 4.2). I %dpasonamm KHyTa COXpaHADLT IyIH

Tpada T'w} Boxee TOYHO: HyCTH {X, y,}e ["u? nE=98,% ,
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W=7y ‘y Ag HEeKOTOpofl TpaHCTIOSHMIER $, = (K,K+ 1) x) , IIpadeM

x?z,y? w . Torma {%, w}e ;ﬁ .

Koopfmmenr pu(%,Yy) mpu /% (- tm=-4) IS MHOTO-
4IeHa Px, (TJ) ABJSAETCA, TAKUM O00pas3’OM,HeTPUBUANLHHM HIPEMepOM
IBYXMeCTHOT'O MHBapMaHTa KHYTOBCKUX IpeolpasoBaHufl, 3aMeTHM,YTO
KHY TOBCKU-MHBapHaHTHHe (YHKNPEOHAJH OT OXHO# mepecTAHOBRY XODPOMO
n3y4eHH B padorax ®Qoskca, I'pyHa u Kiaefitmana, Jlacky u lbTHeRGepxe
» mpyrux asropoB (cm.[5]).

. "lpaBe" mpeodpasopamua KHyTa Takxe COXpaHART IyTrH Tpade

OT™MeTuM ApyIWe cBoficTBa cummerpum rpada [ . Uepes & =
=(xn,...,x1) 0003HAYAETCA NMPOTHBOIOJOXHAA K = (Xg5.++5%y) NEDE-
CT2HOBKa, a 4Yepes & ' - ofparTHad,

[IPEIJIOREHVE 3, I) [peodpasoBanne % > & COXpaHAET AYTH
rpafa P“ I NepeBOIMT ero JieBHe KJIEeTK! CHOBA B JieBHe RJETKM,

2) TpeoSpasomanme % > %~ coxpammer myrm rpaga F.wg
I TePeBOJAT JieBHe KJIETKA B IPaBHE,

JOKASATEIECTBO, [lepBoe yTBepRIEeHHe - 3TO CAeACTBEe 3.2 H3

[1]; »ropoe crasano ¢ TommecTBOM P4—Q, Q. =DP, ==
npeodpasosamma RSK  (em.[7]). ¥ %! *
3. Iyrm_mmp Ton rpede Mveg -

Tmro#t nyrn {x,%4} e T',:r HAB0BEM WHCJIO I{,(q,)_{(wl .
Bce myr nMenT HedeTHYD JU[FII-;?

Iyre mmun I cocTapnmwT muarpamvy Xacce nopsamka Bpwa mall,, .
Omy mmenT BUX {X,4} , TAe =...0.6.Y%=..%...0... b
COBNATANT BHe BHIENEeHHHX MeCT, IpUdeM MexIy 4dnciame @, ‘5, 1=q<
<fgs4y , HeT pasjejdpmpx X sHaveHuit (T.e, ecin 11, pac-
TIOJIOXeHO B IIEPECTSHOBKE % MERIy @ ¥ 4 , romooh<a,
JmGo ﬁ, >é , cm. ONpeJiefieHNe MAEMMANEHEX TpaECTosmmuit B m.2).

Ina rpymu 6 , KpOMe IyT IUMHH 1, MMebTCH TOJBKO IBE
mrv pmew 3 (em.[I], 6.1): {1324, 3412} 1w {2143, 4231},
Hukaryx CymeCTBEHHO HOBHX JyT IJIVHH 3 He NOSABIAETCA U B IPYIHX
CHMMeTpUYeCKUX IDyInax.

TEOPEMA 3. IlycTs 1< @ < H< ¢ <dsn . Paccmorpam mepe-

CTaHOBKHA
m=..-a/-..0...'6 .

w'=...d,...‘6...c..
n3 \".“,_9 , I KOTODHX

B/

¥) JeBoe yMHOMeHZe H& 8y COOTBETCTBYeT TPAHCIOBUIMA MECT
K , K+1 B mepecTaHOBKe, MpaBOe - TPAHCIOSWNMM 3HAUEHHil,
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h) MeRIy 0% ¥ C HeT DasfelSoIMxX X sHademmit
W) Mexy § u ¢ mHer sHavemutt, pasmermomx 4 u O
Vit) Memmy 4 ® ¢ HeT pasmesApmEX MX SHAuEHNH,
[lycTs mepecTaHOBKU
y=.-c...d.. 0. b,
2=...%...0...d...c...
COBIAJAWT COOTBETCTBEHHO ¢ % ¥ W BCOIY, KpPOMe BHIEJEHHHX MeCT.
Torma
D{ey} n{2,w} - o wmm 3 rpaga My
2) Bce myTe mmEH 3 rpada Iy IMepT TaKoi BUN.
TIOKABATEIECTBO. MsBecTHO, 410 Py (V) = 1, ecmx= 4
v 'C(y) -y ( [1], nemma 2.6). Iiycts Temeps X < Y w
Uy — 4(x)=3 . llepecTasoBra 1} IMeeT XOTA OH OIHY MeTKY
ke &’(1}) ; coraacHo (3), ecum {:r,,?}e I".::g , T0 Ke L(x) .
ons8yACh PEeKYPPEHTHHM CooTHOmeHMeM (2.2.c) % u3 [I], oJyYaem

P""t(t) = Pékx,w h+1, (6)

eCI MeXIy & 1 3,Y EMENTCA IPOMEXyTOUHHe (oTHOCHTENBHO MOPAKA
Epwa) sleMeHTH,HO HA OIVH W3 HUX He CONEDEAT MeTk:n K ., Ecum xe
x’“'& W CYmeCTBYeT % :%<Z<%Y , kel(z) , T0

cht) = Py x50y () . )

M - oIycKaeM paséop OTHeJBHHX CJydYaeB, NpuBomamiit or dopmyn (6),
(7) x saksiwYeHWD, 4TO Px, (ly= 1+  mn1a nepecranomok, ykasan-
HHX B TeopeMe 1 P’W(v’ =% { B OCTANBHEX CJyYasX, KOTIA {(y)_
-bmy=3, xsy.

4, Ipyrve mpencTABJEHNS CAMMeTDUYECKO} IDyNmH

Iyecrs I - mpomsBoxbmit e‘w-rpad). Ha MHOReCTBe erc BepUMH
onpernieJeH TPeNNOPANOK ﬁ ¥ pasCueHNe HA KJIETKW — KJACCH SKBU-
BasenTHOCTH ¥ (CM.I.2).

JEMMA, Ecom Fo - moymHii moprpad S"n, -rpafa ' , co-
croAmiit B3 MeJHX KNeTOK (I CHAGReHHH] NpEXHUMI MeTKAMA), TO I‘, -
rakxe 6, - rpad. .

TOKABATENECTBO ([2]). B onpemesermu (2) omeparopom T, UMe-
eM Y & A BCeX B npaBoii yacTn. CJaeNOBATEJHHO, NOMIPOCT-
parcTea Hg 7 He B Hr, , TIOPOXIEHHHe MHORECTBAMN {%lysx
npn Hexoropom xe [} {yly<a npr mcex & [ }
WHBADHAHTEH JUIA ONEPaTopoB . 6“n— Tpad f', 3aaeT Npel-—
craBnerre B nompaxtope Hg / He .
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B [I] moxasaro, uro kietkn B 6, -Tpage l",“' 38I80T He-
IpYBOIUMHEE NpefcTaBaerua 6y, . ' 4

BepIVHH KJie TKZ \-|5={00er'., |Bo= 3} , B CRIy COOT—
perctenz RSK napame'rpnaymga radmnavy Krra @ Ba Tot ®e
marpamve DHTR )\ , Ha KOTOpO# 3amaHa Tadimma 8 . Ecm b -
eme omHa Tadimna 0HTa ma )\ , To cooTBeTCTBEE (5, Q) > (1;, Q)

0 TeopeMe 2, YCTAHABIMBAET M3OMOPIM3M KJeTOK L‘o , L‘t , Kak
64, —TpadoB.

B Teopun npeficTaBiEHVil CHMMeTDHYECKUX TPYII BAXHYD DOJbL HI=
papT npefcTaBieHns T, , CBASAHHHE C KOCHMYA JUATpaMMaMy BUJA-
#=M\ g , Tme pc )\ - marpammu Dura (cm.[9]). B vactrocTs,
econ =@ - mycraa mmarpamva, To My== T, mnpoGeraer BCe He-
NPUBOIEMHE NpeficTaBerus, Ompememy &, -rpad [, , samammi
npencrapierne Ty, .

Ecrm % - Kocas jmuarpamva w1, - Tadmma Ha el (co smHa-
wemmam 1,2, ... %= || , Bo3pacTanmMM BRONL CTDPOK ¥ CTOJGIOR),
TO Yepe3 ¥y 0CO3HAYUM NEPeCTAHOBKY, NOJNYYaeMyn UTEHMEM WHCeJ N3
¥ » apadckom mopamke: cnpaBa HaJEBo N0 CTPOKAM M CBEDXY BHUS3
(cp.[9], I.9). Uepes Et 0003HAYAETCH NPOTUBONOJOREAR K %y e~
PEeCTAHOBKA; MH OyNeM HA3HWBATh e¢e KA HOH VW Y e CKOf#f me -
PecTaBEOBKOfN Tadmmu b .

Bepmmeamn rpage I a¢ C/YEAT BCEBO3MOXHHe TACJMIH HA IMarpam—
ve % . [lo ompemeserun, radmmu s, ms [, oopasywr myry B
e »ecm{% , %} - mra rpata I . Hakomen, mprmem
voxectBo L, — { keI |(k+1) pacnénogeHo B 4 Wro-samam-
Hee K} 32 MHOXEeCTBO METOK TACJHMIH 3€ rlae . Taxum o6pasom,
ecru keI, Jemar B {-oft crpore u } -om crondme % , a
(k+I) - B 4 -oft crpore ¥ m —oM croxdue, 10 b—M > -3 .

NPENVIOREHVE 4, Tpad [V, seaserca €, -rpadom. CooTBerct-
Byollee NpefiCTaBJEHNe SKBNBAJEHTHO Tl, .

IOKABATEIECTBO. Ho Teopeve I us [8] oopas I % B f'.w pn
BJIOREHUN § > X, COCTOAT M3 NEJHX NPaBHX KieTOK. HeTpyhHo mpo-
BepUTH, 4TO {R,(E‘) = Is . [epBoe yTBepxmeHMe CJelyeT Telepb
¥3 JeMVH, BTopoe nosgydaeTcd 13 CpaBHEHUS KpaTHOCTe#l HEIPUBOIAMHX
xommonent (cm.[8], Teopema 2).

OcoGuit uHTepeCc NpelCTABIALT IpafH FA A mmarpamM lETa A
HeTpymHO IATEL UX IpAMOE OIMCAHWEe, KOTMA A - xpor, T.e, uMeeT
OIHY CTDOKY W OJIMH CTOJGEN.

OGosHaumM Yepes I..(m, #) DpelleTKy, BeplMHAMA KOTODO# CIyxaT
BOSpAcTApIAE HOCAENOBATEJLHOCTY IO YW UWCeJ, B3ATHX WS MHORECT-
sa I={4,..., n—1} , a ynopamoueme - moxoopmEatoe. IiycTs
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rm,n« - marpamva Xacce pemerkn L(®,n) ; mpumem I, =
= {1, Ureves "’m} cI 38 MHOXECTBO MeTOK IIOCJIENOBATENHLHOCTH
U= (‘7'1"--, Ym) € m,n

TIPEVIOEFHVE 5., Momewermut rpad I, ,, wsoMoppen 6%, -rpa-
gy I, xpmxa A (n—mp 1™).

JIOKABATENECTBO, Conocrasum Bepuue #=(Ve,..., Y )€y, , A -
Tadmy OHra t = t(tb) , TIOMemas B HOTY KDwKa A quACJHa 11.,. 1,
cee sl + 1 , @ OCTRNBHHe WHCAA W3 MHORecTEA {1,],...,#} -

- B NepBY® CTPOKY. lIpm aToM MeTK: rpada r‘m,u IepexomAT B MeT-—
r [} . Iyram tpage [y, 4 . T.e. napam U=(...,%,,...),

=(...,%+1,...) OTBevYanT TPAHCIOSHIMN COCEIHNX 3HaYeHMM
vt 1 1'(1-1,_2, , TepeBofAIme P (w ® Y(v) . Tarmm o6pasom,
[‘”‘t’m: ™ . O6paTHoO, Fm,nz ["A , TAK KaKk MHage
HApymajock OH ycjoere I) mpepoxenns 1.

B n.5 Mu mamuM npamoe omucaxme Trpador I‘A IUIA IBYCTPOYHHX U
IBYXCTOJODOBHX IparpaMv, Jid MOJHOTO OMMCAHWA KJIETOK BCEX Ipyn
# c 16 ocraertts modasnts rpabl(s,q,sy (cM.pEC.2).
[Ipm ero IOCTPOEHNV HUCIOJL30BAMMCDH ycaoBnd I) m 3) m3 mpefioxe—

g I,

SameTnM, 4To TpadH FA c | Ms 6 1uMenT npAMO# I'eoMeTpUYe-
cknt cMuca. IlycTs 4 - YHUDOTEeHTHAsaA MaTpUa C RODIAHOBO# CTDyK-
typot Tuna A, X - MEoroodpasue quiaroB m Xw - NOIMHOTOOG-
pasue QaroB, HEMONBYRHHX OTHOCHTEJNBHO Y . HempmBoimMHe KOMIIO-
HEHTH MHOT000pasnd Xw iapame TpU3YOTCH \ —radmmavm Kura
(CM.[Q]). Paccmorpum Tpad ['(4) , BEepIMHK KOTOpDOTO — HENPHBOIE-
MHE KOMIIOHEHTH Xw , & IyTW CBASHBANT Te KOMIOHEHTH, Nepecede-
Hile KOTODHX MMeeT DasMepHOCTB dm X“— { . Torma rpad r'(-u)
coemamaer ¢ [ ([1], e.3).

5, Jyrm rpaccMaHOBa THIA

Jlacky un [lpTneHGepxe B [4] TIOJyYWJI IpAMOe KOMGMHATOPDHOE OIM-—
caHve MHOTOWIeHOB Kammana-lmcTnra -P:», h IJIf TepPecTaHOBOK
ot,,% , pacmajapmmxcs Ha IBe BO3pACT e IOINOCcJIe0Ba TeJBbHOC TH
(MH GyZeM HASHBATH MX TDACCMAHOBH MA), OHN TNOCTPOWIM TAKXe 6%,
-rpad npencTaBNeHNWs, WHIYNUPOBAHHOTO eIMHUYHHM ITpeICTaBJIeHHEeM
nogrpymms €, x 6,_, & 6, . OmicaEme, JaHHoe B [4], opwen-
TUPOBAHO Ha MpUMeHEeHUS K TeOMeTpUu MHoToodpasmit llydepra. Huxe M
IaeM MepeBON pPe3yJbTaTOB [41, OTHOCAIPXCAH K s’w—rpaxbam, Ha fABHK
Tadumn HTE, YHOOHHE IIA 3amad¥ TeOopry IpelICTaBJeHM# cuMMeTpudec-
KUX IDyni.
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Puc.2

llycts o - NpAMOYyTOJBHAA EBYCTpOYHAs Tadimna Iera, ¢ mua-
rpamMolt A = (M-1,m—1) , cocramrersas 3 wmcexn (2,3,..., Am—1).
OGosmawmm depes 4, KOCYO TACMY, NOJNyYaeMyD NONUCHBAHAEM YHAC-
Ja I B Havajno BTOpof CTDOKM M WHCJQ %M - B KoHen nepsoit,
liycTs Tarze '[7“- radimna, NouydaeMad W3 §, — IURJINYIECKOR NOm-
CTAHOBKO# HA ONMH WATr IO 4YacoBOE CTpeike ¥ YUy , Vy - KAHOHAIE-
CKEe NIePeCTAHOBKM TAGMI §q 3 tw (cM, m.4).

lpuMep: o = 236 8, = 2368 b, =1236

pavep 457 "% 1457 * 4578
U, = 14572368, 1, =45781236.

llycty Tadmmu 4 , t Ha JparpaMMe ?¢ COBNANADT BHE INOJ-
IwarpaMMH X, C 3 n 3, to - WX OTDGHVYEHWS Ha ®, .
Ecom cymecTBYOT TeKWe NepeCTAHOBKM W, , 4V, , YTO KaHOHUWYECKme
NepecTaHOBKA LIA 4, , I;o OTIMYANTCA OT Wy , Vg JHUE OOIWMM
CHBUIOM 3HA4eHW#, TO { 3, ‘b} HA30BEM T paccMaHoO-
Bofft mapoi.

TEOPEMA 4 (cp.[4]). DycTs 9¢ - mBycTpoumas mmarpavma. Torya
Iyravm rpaga f',,_ CJIYyXAT B TOYHOCTH TPACCMAHOBH NADH.

JorasarenbCTBO IpeACTaBigeT COGOff MHTepOpeTall® DPeSYJILTATOB
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[4] va asuxe Tadmmn.

YMHOXeHUWEe HA HeTPUBHAJNBHHI ONHOMEDHHi! XapaKkTep éigw 3a-
IaeT WHBOIWIUD R MHORECTBe NpefCTaBieHmit rpymma 6%, .

IPEJVIOEERVE 6, Ecm 6 - rpad [" ompenenser mpencranierme

Tp , 8 M* ommmuaetcs or ' ymms samemolf MeTox Ix , xe
HA WX ,nono.nHeHuHBI={1,?,,...,n—1} , o '* Zraxxe 6%,
-rpad u wr*é Tp @ 51'13414.

CIEICTBYAE, IlycTs % - IBYXCTOJXGUOBAA mmarpamva., Torma IyTH
rpaga [y mweor mun{s™ ,¥73} , tme{s,$}  mpoderaer rpaccma-
HOBH TapH Ha jgBycTpouHoft muarpamve %T , T - omepamwsa Tpamcmo-
HUDOBAHKA,

Tpacemanoms mapw tacmm {4,%}  n Tpancnommpopammme mapu
§47,17} nasomem myramm rpaccmaHoBa THIA, 6%, -TpafH HempueOIE-
MHX IpencTaBIeHHMH mpa =< § COZeDEAT TOJBKO Takue Iyrw. OmHa-
RO I DeTyISpHOTO HpefcTaBleHus rpymny §,  rpad [ comep-
XAT Iy, He CBOAAN@ECH K TPACCMAHOBY THNY. lIpUMepH:

35I624 - 563412 , 24I635 -~ 462513 ,
251634 - 562413 , 34I625 - 463512 ,
413625 - 634512 , 25I463 - 562341 ,

dTu @y NoARNAOTCA PR omicamms ) -rpada Mes 4.9 o DnAoux
TOCTDOEHIS ACTONB30BANOCH JCJOBAe 3) NpeloReHAs 1,
6y — monrpafu rpafe F,‘:; P Pa3JMYEHX 3HAUEHWAX ¥,
CBABAHH JIDYT C IDPYTOM.
[PELICKEHUE 7, IlycTs %, — TNONIUATDAMMA JMATDAMMH % ¢
%, V, - orpammiemms ma %, Taémm 8,7 ma'% , mpuvem wmc-
Ja B Tadmax 8, , Vo COCTARIADT ONMH I TOT Xe MHTeDBAL B
{1,..., n} . Ipexmonomem, uto{s,, b, } - Iyra rpaja
e, * Torna {s,7} e [": B TOM ¥ TONBKO TOM caydae, KOTJIR
TadammH 8, cOBNAZADT BHE %, .
Omimem ® TepvmHax  §, -TpafoB OIpAHWYEHES KOCHX IPeNCTAB-
Jnenuit s'n HA NOXTPymmH 6 x 6, = 6% .
Eerm [, - -rpapu [, -6, , -rpad, o vepes
M= n x I"& 0603HaumM IOMeueHHHE Tpad ¢ MHOXECTBOM. BEDUHH
My x [, - Iy KOTODOTO HMenT BHX {(x,,y),(x ’?)} nIm

{(30,1}1),(00,%)} ’ I‘JIe{wq,a‘a,'}en ’{#‘,y“}e ’
eV . 3a MHOXeCTBO MeTOK BeDIHMEH (X,4) € I Hp¥-
e Lyy=TIyuI, .Toma I'- W-rpad maW=6x6,_

Hyc"rz % ~ Kocad’ mmarpamma, I%I = % . 06osBauuM 4epes
I“,:‘" nomederHH# rpad, BoSHEKawu@i Ipr BHOPACHBAHWE H3 BCEX MHO-
xeets I, , sel, , merxn k (Bepmmm u ;yrm rpade l":‘) -
Te xe, 40 ¥ I ).
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IPEJUIOREHVE 8, Tpag [, apaserca W -TpadoM ma W =
= 64X 6,,_, 1 3alaeT OTPAHWYEHUe NpefiCTABICHNS WM,  HA NOATPYT-
y We 6, . Kretkn rpada ]";c"’ BMenT an{ter":“’] ‘[;sk =
=Js} >~ l"} x T ~p » THe 1}“-— nommarpamMva B %, colepma-
mpd sHaveHss 1,2, ...,k u3 § .

CBsism Mexmy 63, ~Tpad.imy NpM DAasJmWYHHX ¥, , NOJOCHHE yKa-
33HHHM B IpelVIOXeHMAX 7,8 OyIyT paccMOTpeHH B IpyToil padoTe.
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H.E.Mrén

0 PEAIVBYEMOCTY HAI TIONAMM KOMBVHATOPHHX
CXEM BHIIVKIHY MHOI'OI'PAHHVKOB

lyors S={S,,S,} - crox—cxema, S, - omewnoe moxecrso,

{ — CHCTeMa IOIMHOXECTB So; C- peaym3annet Haxm F 6xox-
cxemi S (rme [ - ymopsmouennoe mone) HasHBaeTcs TaKo# mosam-
Ton (BHIYKJNHE MHOTOTDAHHMK) B IDOCTPAHCTBE [~ , 9To GIOK-CXeMa,
odpascBaHHAs MHOXECTBOM eI'0 BEDNHH M CHCTeMolt rmmeprpaHeit, kak
croTeMoft IOIMHOXECTB MHORECTBA BepIMH, maoMopiHa o . Koudmry-
pamuA QU B IPOEKTHBHOM ILIOCKOCTH || HA3HBAeTcs ffx—peaimsaun-
eff GIoK-CXeMH S nam [TPOEKTHUBHO! ILICCKOCTEHN Il , ecum GJIoK-CXe-
Ma, ofpa3oBaHHAas ToukaMm (. ¥ OpAMHME (U KaK NONMHORECTBAMM
MHORECTBa Todek, n3oMmopdra S . Baok~cxemy moymrona (xoufmrypa-
mn) 6yZeM HasHBaTh ero (ee) KOMOMHATODHHM THMIOM, IlomTomH (KOH—
furypanum) C nmaHHEM KOMGWHATODHM THIOM HABHBAWTCA KOMGMHATODHO
SKBMBaJeHTHHMM. He BCAKas GJOR-CXeMa ABJNAETCS KOMCMHATODHHM TH-
oM. JaHnHi KoMOmAaTOpHHA THN Moxer mMeTs C-— (wm L peam-
3amVD Haj ONHMM IIOJNEM M He MMeTh Ham IpyrmM. M.Tepss (M.Perles)
TIOCTPORNT GJOK-CXEMy M3 IBeHamIATH TOdYeK, ummepmym C —peajmsanum
wan R (mpu d=8) n He mvepuyw  C-peamsammm max @ (cm.[71]).
VHHMM cjpoBaMm, OH IPWBEJ NPMMED NOJMTONA C IBEHANNATHD BepNMHA-—
Mn B Rz’ , BEDIMHH KOTODOTO HeJp3f omzogpemeﬁno IIOMEeCTHTH B pa-
nmoHansHHe Tour: (T.e. peammsosars B 1° ) coxpasas tor me xom-
OmHATOPHHE THI.

A.M.Bepumy NpeNJOXAT aBTOPY NOKA3ATH CJENynmee yCmieHne
BTOTO’ PE3YABTATA

TEOPEMA. MmHEManbHHM INONIOJNEM IOJA R , Hall KOTODHM peaymn-
3yeMH BCe ROMOMHATODHHe THIH NOJMTONOB, peanusyevde Han R, AB-
JfeTCa NMoJe BCEX BelleCTBEeHHHX anrelparndecKmx Uuces . Unaue
ToBopA, 1) JA BCAKOTO KOHEUHOT'O pPacHUpeHns F nons panuoHaNb-
HHX 4nces CYweCTBYET IOJMTON B R , KOMOMHATODHHZ THI KOTODOTO
He peaym3yeM Hag ]F . 2) Besagmit peaymmayenuit Ham R KOMOMHATODP-
HHEt THI MosmToNmOB peammsyem man A .

B cBOD ouepenb, OCHOBHHM BOIIOMOTATeJHHHM YTBEDEICHUEM ABIA-
eTcsa IpennoxeHHas BepmmkoMm Jlemva I, oSoSmawomas nocrpoeHue [lepad
7 YTOUHANWAA OCHOBHYD TEOpeMy HODPOEKTHBHO} IeoMeTpHH.

B myukre I° CTponTCa cepns GJIOK-CXEM CO CleIyoumM CBoiicT-
BOM: OHH -peaqmsyems Ha;m R, Ho I1A Kammoro KoHeWHOro pac-
mUpeHnd KoQ Halimercs GaoK-CxXeva B BTofl Cepmm He -peajmsye~
Mas Han K . B OyHKTe 2 C IoMowbk IpeoSpasopaHms Tefira Iemaercs
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nepexon oT KoHfwrypanmit Kk mosmromaM, 9TO JAET CEPUD GJIOK-CXEM C
TeM xe CBoACTBOM yxe mis C -peaymsyeMocTd. B ImyHETe 3 IOKa3H-
paercs, 9To BCAKAA Gjok-cxema C -peaymsyemas Hazn R C -pea-
ym3yema Hax A , 9To 3aBepmaeT IOKA3ATENBCTBO TEODEMH.

1°. Crepyomas Jlemva SBAAETCS YTOYHEHMEM OCHOBHON TeopeMH
mpoekTuBHoO! reomerpum (CM. [4] ) InA IPOEKTHBHHX NPOCTPAHCTB HAX
KOHeuUHHMM pacmupeEmamr @ .

JEMMA I. Jlna BCAKOTO KOHEYHOT'O pPACHMEDEHHA F >Q CymecTBy—
er Gxok-cxeMa O [ Takas, d9ro SIF L -peamsyena 8 P~ ror-
Ia u tomeko Torma, korma L OF. L

HaGop Takmx cxem {S F } , Tme F npoderaeT BCEe NONNOJA

, ABJAOUMecH KoHeuHHMn pacmmpeHmsvr @ , odpasynr HymHy®
cepun,

JOKASATEIECTBO. Byrmem HasHBaTh GJIOK-CXEMy [oOMedeHHO#, ecum
B Helt oTMeYeHH deTHpe TOYKM B oflleM IOJOXEeHmRM, T.e. Takme, 49TO
HIKaKad Tpoitka W3 HHEX He JIEXAT B ONHOM GJIOKe. 'f.-pea.rmsauneﬁ
IIOMe9eHHO! GJOK-CXeMH B ILIOCKOCTM [] HasHBaeM Jdyn xoH{mrypa-—
umo, B Koropoft BHIOJHANTCA MHOMIEHUAR, YRa3aHHHe CXeMmoit, m, BO3-
MORHO, elle Kakwe-TO, Jwmp OH yKa3aHHHE YeTHpe TOYKM HAXOEANNCH B
ofmeM noyoxeHmr. UTOGH NOKA3aTh JEMMY, IOKaxeM

TIPEIJIONEHIE, s BCAKOro HOJMHOMA C nessvu Koaddwimenramm

Hafizercs NomedeHHas Gxox—cxema Ry rakas, wro R+ peasm-
3yema B PIL T. 1 T.T., KOTIa {‘ MMeeT KODeHE B L, .

Ina moxasaTenbCTBa NPEIIOXEHMS BOCHOJB3YeMCA TexHmrolt reo-
MeTPAYECKOT0 HpeNCTAaBJeHns axredSpaudecKUx paBeHCTB, pasBuToit B

[2], mMerHo, 3admrCEpyeM Ha adCTPaAKTHOX MPOEKTMBHOR ILIOCKOCTH

Il ynopamowensuit Radop B w3 weTHpex Towek B odmeM moxoxe-
Hmn. Jodoit Tako#t Hadop ("Gasmc™) ompemernder arreSpamdeCKyn CTpPYK-
Typy "HarypajmpHOe TeJo Il ]

Ha myuxe mpaMux o, , MHOMNEHTHHX mepBoff u3 Tovexk B ¢ mo-
MOUBD NOCTpOEHM# ONpeNesAnTCs olepanmy YMHOXEHWS, CJIOXREHNS U IM
oSpariHe. ITpaveM m3 £, MHUMIEHTHHM TpeM OCTABIUMCS TOYK8M Ga-
3nca, IHpucBamBanTCA CMMBOMH O, I, oo . Teneph BCAKOMY er [X]
MOXHO COIOCTA&BATH IOCTDOEHME (Bf , CTapsAmee B COOTBETCTBME BJe—"
MeHTY HATYpa;bHOTO Texma X  DIeMEHT f(x) , Tme f mnommmaercs
fopMansHo Kak (mMECHpOBaHHAS HOCAENOBATENBHOCTE CJIOREHW! U yMHO-
xeHnit. JlaHHOE NOCTpPOeHMe eCTh KOHEUHAs IOCJeNOBATeNbHOCTE COemi—
HeHnf#t m mepecedenn#t, ¥CXomAmas M3 CHCTEMH odpasywumx, cocrosmef
ns B nompavoit X B L .B mponecce MOCTPOEHNs BOSHUKAEeT
nomMedYeHHasa GJIoK-CXeMma Tf TOYEK M NpAMHX. Jo6aBAM K CxeMe Tf
NHTUIEHIND, O0CeCleYnBanIyn COBIAzeHne mpaAMol ‘i'(x) ¢ mpawoit (J .
Noxy4ennas Gnor-cxema Rf ¥ ABjAeTcA COIJIACHO [2] TreoMeTpHYec—
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KM NDENCTaBICHWEM DABEHCTBA 'f' (x) =0.
§ ofmamaeT CrENyDLAME BAXHHMA IS Hac CBoficTBaMA:

a) BCcARas peasmsalus Rf KaK NOOMedYeHHOH GJOK-CXEeMH OmHO-
3HAYHO ompemensercA fmrcanmeft Todex B B odmem momoxenmm m mpa-
Mot X B OTMEYeHHOM IyUKe.

6) ecmm Rj. peaymsoBaHa, To NpAMas, COOTBETCTBYDmAs X
B HATYDANLHOM Teye, ONDENENEeHHOM TOYKAMA COOTBETCTEymmMA B
apnAeTcd KopHeM $opMasBHOIrO moymMHOMA *f B DTOM HATYDANBHOM Te-
e, 1 odparHo. '

B) ecim ecTp Hekuit durcmpoBamHEE Gasmc B B mpoexTmBHOM
mrockoern 11 = mpamMad X ABAAETCA KODHEM f , kax flopmarsHO-
TO NMOJAMHOMA B COOTBETCTEBYWNEM HATYDAXBHOM Teje, TO HOpMMEHEeHme
anropurva (B 4 TacT peainsamum R.& .

Toxaxem, aro Ry oSmamaer Hymmumm cpofficrsamu. B ciyuae,
Korma [l - WIOCKOCTH HaJ MojeM, BCAKOE €e HATYDAXBHOE Texo MSOo~
MopfHO ocHoBHOMY momm [ 3] . IMyers R+ peayjmsoBaHa TaK, YTO TOY-
km B B odmem mosoxenum. Torma B ONpENENEHHOM MME HATYDANBHOM
Tenre B COOTBETCTBHM CO CBOACTBOM 6) eCTh KopeHr JOPMANBHOTO MOJM-—
mova ¥ . CxemoBaremsHo, ecom ocHoBHOe moxe comepsur B | ro
B cmiuy m3oMopimaMa B HeM eCTH KODEHb IOJMHOMA f , Kar IoxmHO- .
va TeZ[x].

O6partHo. TlycTe B F €CTh KOpEeHB f . BoseMeM HEROTOpHE
9eTHPE TOYKHA PIF B ofmeM IOJIOXEHUN W B COOTBETCTEYMHEM HATY—
DANBHOM Tene BO3EMEM IPAMYD X , aexsomyncs 0o6pa3oM KODHA
mpm n3omopfmame. Iocjge 3TOro MO B) MOXYYaeM Deam3aliumo R* .
[Ipennoxenme nokasaHo. :

Temeps BO3BMEM F o> Q - koneanoe pacmupenze. Torma JF =
=Q (o) , o - mprvmrneAns oxemenr [ wmax @ . Tyers

v ‘ 2‘

p=lw (ol,Z ) Tlo mpenoReHNn Rp peaym3yemMa B pll.. KaK moMe-
TeHHas GJOK-CXeMa T. ® T.T., KOTTA ILDQ(g,) , f -xopems p ,
HO @(@)=®(¢)=F . Tlokaxem, 4ro yOHe IBE peaywsanum IOMedeH-
Holt GioK-cxemvH RP KOMGEHATODHO DKBWBAJEHTHH M, CJIENOBaTEJBHO,
ABNADTCA peann3anyaMi B OCHYHOM CMHCJE HEKOTODOR GJIOK~CXEeMH SP ,
KoTopas m GYmeT YUOBIETBOPATE ycaosmaMm jemvH. Iycres C4,C, - nBe
Deaymaanuy NOMEYeHHO# GIOK~CXEeMH p B ILIOCKOCTAX ﬂ4 = E:

%
n,= Ph L,L, o @ B, B, - CooTBeTCTHYD-
me C,Cy Gasmes [lym [l ,a N, , N, = coorsercraymme
Harypansuie rema || 1, My, « Myers oL, , olg - KOpHE fopManpHOTO

lloymHoMa P B HATYPaJBHHX TexaX N 4 N,v olpezieIeHHHe C1 ,
Cy cormacuo cBoiicTBy 6) m3 mokaszaTenpCTBA IpenioxeHud. IIycTs
F'4 F, - Bmomenns Q (f):ﬂs' B Ny, Nz nopoxneHEHe o, 7
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2
oly . P, , Py - mOpOEmEHHHE STHMM BIOKEHMAMYA RIOREHMS PH‘" B
M, » Mg . To mocrpoermo Bce roukm Cy m Cp gemar: Cq 3 Py,
a 0, -B P, . B cuxy HempmBommMocTm P CcywecTByeT M30MOD-
FusM & :F(—»]F‘Z nepesopAmmit oly B oly . Tpoitxka By B, 6 ompe-
nexder noxynmHeflHoe oToGpaxeHne A'. P— Pz,, ABNALIEECS KO-
wearmelt [ 4 ] n nepesozswee 64 3 B, , moayp ofy B mpamyn oLy
n, ciemopaTeabHo (IO CBOfiCTBY B) M3 IOKA3aTeNLCTBA MPEIUIOKEHNA)
IlepeBonAmes C4 B Cz , Kar KoHfurypamum B [34 , Pz. JleTKO TpO-
BEepUTh, YTO COOTBETCTBHE, NOPOKHAEMOE merny Touramu Cq n
Cz mponoskaerTcs mo usomopdusma Gmok-cxem Toder u mpamEx Cq m
C, wax xomgmrypamit 5 [1, n 1y .
2°, IEMMA 2. JlnA BCAKOTO KOHEUHOTO pacmupeHus F-@ / F -
~yIOPANOYEHHOE TOJEe) CYmEeCTBYeT GJIOK-CXema U,ﬂ;- Takas, 4ro
Up € —peaym3ayema Ham H_. T. n T.T., Korma L4 D
JIOKABATENECTBO. 9 ~peaymsanuelt GaOK-CXeMH & 6ymem ma-
3HBaThp muarpamvy I'eitia B NIpOCTpaHCTBE IK3 / K - ynopsmouenroe
noxe) TaKyw, 4TO OJOK-CXema, o6pa3sOBaHHAS TOYKaMW, CHMILIEKCaMM,
copepraumvz () B oTHOCETENBHOM BHYTDEHROCTN, ¥ MHIWIEHITMAME
MexIy HuMmM, m3oMopdHa C< . lIycts Q4 - - peanxuszanusg OJIOR-
cxeMH O B P; . Bynew paccmarpmsaTts Pk , Kak NPOeKTMBROE
IPOCTPAHCTBO NDAMHX MHIMIEHTHHX Hymo B K3 . OTMeTum Ha mpamEx
]K5 , COOTBETCTBYINMX BepmmHaM (U mapH aHTANONANBHHX TOYEK
K3®. Morygernuit nadop Toder (A9 s ]K3 dymem pacCMaTpUBATE Kakr
marpamvy Teitna. Nycts S% ~ KoMO¥HaTOpHHI Tmn mmarpamv I'eftra,
comeprawmit (9 . B ciysae, korma S =SF (S p 7@ Hoxasarers-
crBa JlemvH I), J€TKO IPOBEPHUTH, UTO 4 - peann3yemMoCTs SF Ham
PaBHOCIIIEHA (}—peamsyemoc'm Sg Har ]L . Jlanee craH-
IapTHHM OepexomoM oT mmarpamv Iefiza K BHIOYKJHM IOJATONAM IIOJydYa-—
eM GJIOK-CXEMY S , 9bA C -peasm3yeMoCTs HAL ]L PaBHOCNJBHA
-peaym3yeMoCTR S F Han ]L, . Teneps DOJOXKNM Uﬂ;.= S?F .
Tak IoCTPOEHHHEe UF YIOBIETBOPANT YCJOBMIO INOKa3HBAEMO# JIEMVH,
JEMMA 3. Beskas GioK-cxema O , . C-peaysmsyemas Hax R,
C - peaymsyema Hag A . N
IOKABATENECTRO. TIyers O — Grok-cxema So= 1 ‘N - M-
XEeCTBO ee aJyeMeHTOB. IIyCTh V= IX‘,-L}L es xr.e R - Hadop To-
yeK Rd 3aHYMEpPOBAaHHHI} So . Ilycts 21'4'0 - J—H‘Koopma'ra TOY~
kx X; . YcxoBue Toro, 4ro \/  ABAAETCH MHOXECTBOM BEDUMH IOJM~
Tona, apaswwerocs C —peaymzammeit S mpu m3omopdmame L—= X,
MOXeT CHTBH, 3amucaHa B TEPMMHAX DaBEHCTBA HYJO 1 YCJOBUHA Ha 3HaK
ompexnemMTenet, COCTABIGHHHX M3 KOODAMHAT Touek V . DrocBHavaer,
4T0 V' ects MiomecTBO BepmMH mojurona, sBasbmerocs C -peaymsa-
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muef S mpm m3omopdmame U —C{ T. ¥ T.T., ROTTA MATpuua KOOD—

. n
mHaT VvV xt;} es &e/l: d , Kak TOYRa JR JEXUT B HEKOTO-
o
poM moxyanredpamdecroy mgoroodpasmt M (§). B raxom Mioroodpa-
37, €CJM OHO He MyCTO, 06A3aTeabHO Hajimercd TOYKa C amredpaundec—

KIMHA KOOpImMHaTaMu.
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II.B.CoopHmes

TIPYMEHEHVE VHTETPAIEHO! TEOMETPYM K TEOPYM
JVHEMHNX HEPABEHCTB

Q. Bperenne

I1A WByYeHNs pA3/MUHHX AHAMTNYECKNX XAPAKTEPMCTHK 3amad Jm-
Heltwoit axreGpH, B YaCTHOCTM, 3a1ad¥ JWHEHHOI'O IpOIpaMMIpOBAHNA,
MOXHO WCIIONB30BaTh MeTONH MHTerpanbHoff reomerpmm. Jina sToro He-
06XONMMO TAapaMeTpM30BaTh MHOXECTBO COOTBETCTBYMINX 3amad (Hampn—
Mep, Samav JmHe#HOro NMpOTpPaMMUPOBAHMA) M HM3YJaTh IeOMeTPUIEeCKne
cpoifcTBa IpocTpaHcTBa 3ala4. Takoe IPOCTPAHCTBO MOKHO CTPOUTH
no-pasHoMy. A.M.Bepmux IpeyoXWI OTOXRLECTBHTEH NMPOCTPAHCTBO 3amad¥
¢ MHOTOOGpasmeMm I'paccmana ( [2] ). CooTBercTByNImEe MOCTPOEHME
IpoBomaTCA B NyHKTe I. YmodcTBO MCHOJB3OBaHmMA MHoroodpasms I'pac-
CMaHa s IDOCTDPOEHWs IpOoCTpaHCTBA 3a7a4 COCTONT B TOM, 4YTO Ha
HeM CYmEeCTBYEeT eINVHCTBeHHad MHBApHaHTHAS OTHOCHTEJNBHO eCTeCTBEeH-
HOTO IefCTBHMA OpTOT'OHANBHOf IDYyNmH HOpMMpOBaHHas Mepa (CM. Ei] )
7 MOXHO I'OBOPHTE O BEPOATHOCTM TOro, 4TO 3amjava odjaiaeT oupene-
JeHHHM CBO#CTBOM, K&K O Mepe COOTBETCTBYMUEro MHOXeCTBa 3anadvy. B
Hamdonee IPOCTHX CaydasX OTBET MOXHO IOJNYYUTh HE TOJBKO IJaA MH-
BapmMaHTHOR MepH, HO M IiA Gojyee MMPOKOro kmacca Mep. B aroit pado-
Te OYAYyT BHYHUCJEHH BEpPOATHOCTH TOr'0, YTO SKCTPEMyM B 3amade Ju-
HeflHOTO MPOTPAMMIDOBAHMA KOHEUeH, BEPOSTHOCTH TOTO, UTO SKCTDE-
MyM B 3ajave JMHENHOTO MPOTDAMMIDOBAHMSA GECKOHEeH, M CpelHee
YUCJNO MONYyCTUMHX GasmcoB. PesymprarT ocHoBaH Ha fopmyne lTeitnepa-
Unédmu [8] o wmeme gacret, HA KoTOpHe TMNEPILIOCKOCTH OGWETO IMO-
JIOKEHMs pa36mBanT IpoCTpaHCTBO., OHA yXe WCIOJAB30BANAChH IJIA M3Y—
9YeHHS XapaKTEPUCTHK CJydYaiHHX KOHyCOB B padoTax [4,5] . Ipyrme
orpemesieHs IMPOCTPaHCTBA 3a5ad JMHEHHOro IporpavMUpOBaH!sd MORHO
Hafitn B padorax [6,7]

I. IocTpoeHne IpocTpaHCTBa 3a1ad

B manpHefmem cumpomom &(#,K) (W2 K> 0)/ odosHadaercs
MHOT0OOpasue I'paccmana K ~MepHHX NOIIIPOCTPAHCTB B’R"’ Lna
KaxIoro MOMIPOCTpaHCTBA £  pasmepHOCTH M OpTOTOHANBHOE nononﬂe—
H7e 0603HA¥ANTCA coorBeTcTBeHHO iy E # E . Eom A— {at}

- BENGCTBEHNAA MATDHLA, PAIMEPHOCTH wxK , To uepes &' oGosHa-
92eTcA BEKTOp a, = (a,1,a,2,,_,, a,w) B R , a qepes % o6o3Ha-
9aerca BeKTop Oh = ( 0.'.', aj,...,05) 5 R¥ . Muomecrso

nemtx wmcex § K, K+14,..., 11,} o6osHadaerca K : 1 . omMHOKeCT-
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BO MOXeT GHTR IyCTOe 4 3 1:# MH GyHeM Ha3HBATE Ha6opoM HH-
ZexcoB 3 {:#M  n oGo3HAUATH Yepes |8|  WHCHO aaEMeHTOB 3
avepes 4 HadOp {:#\ 4 . Bammch 3azauu B BUme: SUP {F(X)|
Bix} O3HavaeTr, 4To Hamo Hafttm cympemy dyHmmam £ Ha
BEKTOpax, A KOTOPHX BHIONHEHH ycxoBus B . Takme BerTOpa Ha—
SHBADTCA NOOYCTEMEMA, OUpENeNMM HA MATDHNAX DASMEDHOCTHE # x K
(W2K) paara K orodpaxenme Sub | Cco 3HaveHmaME B G(#,K).
OHO comocraBafer kaxmolt maTpume A — {a,;} IONIPOCTPAHCTBO B
R" , snmavmeecs mmeftHof oSomowmo# memropor @) 0%, . a¥ %)
llyctse N, M,K - nexHe HeOTpUIATEJNBHHE WHCJa, IpPHIEM
nw>m, 2K, m+kzmn . PaccMorpeM 3amavy JmHefiHoro mpo-
TDAMMEDOBAHTSA ¢ ‘

sup{x, | 2A=0; %50, iet:m; o, =1}, (D

e 2= (%4,%g,..., Xyqg) — BERTOp B RM" , A - pemecr-
BeHHAA MaTpana pasMepHocTE (H+%)x(k+41) opasra K+1 .

_Oyers E= Su%(A) . Torzma ycnoeme Ha IONYCTHMHE BeKTOpAa
B samave (I): xA= 0 , sxemBameRTHO TOMy, 4TO X OpTOr'cHAXEeH
BCEeM BEeKTOpaM -MopoxjammM E , To ecTs %€ E" . Vcnoassys aTo,
IoxydaeM CACAyNIyn 3ajavy:

supf Xy 4| xE EY x,20, iel:m; =1}, (2)

3aMeTEM, 9TO XOTA KAXIOMy HOIUPOCTpaHCTEY E m3 G(nw+%, k+1)
COOTBETCTEYeT HeJsH# K1acC MATDHI, BEKTOP-CTONCHH ROTOPHX MOpOXIA-
or E , yoxosma ma momycTmvue Bertopa B 3amave (I) mas mpoms-
Bamsioft matpmne A, rawo#t, wro Sud(A)=F , = B samaue

(2) srpuBameHTHH. II0STOMy IOpE H3yYeHWH XAPAKTEPHCTHK 3a1a4 JmHel-
HOT'0 IPOIpPAMMHDOBAHMA, CBASAHHHX CO CTPYKRTYpOil MHOEECTBA NONYCTH—
MHX BEKTOpOB, €CTECTBEHHO B KadeCTBe IDOCTPAHCTBA 3aJAY B3ATH
mioroodpasne G(nw+%,k+1) , B ramuoit Touke E Koroporo pac-
cmarpuBaercs 3azada (2). CBA3E MeXIy TAKEM ONOpejeseHHeM IpOCTpaH-
CTBa 3a7a9Y M MATPHYHHM ONpefeilcHueM odCyxmaercd B OyHKTe 5.

2. SQDMZEDOBRA_TeopeMH

CUPEIEMEHVE, Iiycts |, - # -MepHoe immeffioe NDOCTPAHCTEO,
=1{6,%,.... %4} ~Gasuc B |, , E- Kk-Meproe mom-
npocTpaHcTBo (W>K > 0) . MH GymeM roBOopHETH, 4TO E - mom-
IPOCTPAHCTBO B oOmeM moxoxeRmE B L oTHocHTeabHo Gasmca b
eCJH IXA JWOOro Hadopa mEEeKcoB 4 ms {: % rakoro, 4ro(s|=K,

*)JIPYI‘oe o603HAYEHUE - Span, A.
209



En{x|x;=0, ies} = 0 y THE 24,2y ,..., %y, — ROODIHMHE~
TH BeKTOpa X B Gasmce b .

PERCHpPYyeM B IOPOCTpPAHCTBE R"' CTaHIapTHHE# Ga3mc € ={ €,

A ZY R 6"} , THme €; odo3HavaeT BERTOpP, Y KOTOPOTO { —A
KooprmHaTa paBHa I, a ocranbHHe paBHH Hyao. MH OymeM roBOpATE,
aro F - mommpocTpaHcTBO B obmeM moxoxeHmi B R® mm mpocto
TIONIPOCTPAHCTBO B O0meM IOJOXEHHA, KOTTA SCHO O KaKOM R* uger
peus, ecx E - mommpocTpaHCTBO B omeM HNOJOXEHEH B R* omHocn-
TeJBHO Gasmca € . CBoficTBa NMONIPOCTPAHCTB B OCMEM MOJOXEHHM
6yIoyT pacCMaTpHBATBECA B IyHKTe 3.

OMPENENEHME. IIycTs Ha GOpeNeBCKEX MHOXECTBAX MHOIr'oo6pasms
G, k) 3araHa Mepa M . Mu Oymem roBoputh, 9TO M HH-
BADHAHTHA OTHOCHTEJBHO 3aMeH 3HAKOB KOODIMHAT, €CJNE A JBGOro
Ipeodpa3oBaHmA MHOT'0o0pasma g , COOTBETCTEYDIET'O 3aMeHe KoOp-
mumar pexropo 8 R ¢ {;} ma{e x,} , tne £;=%1 , n m-
doro mamepumoro maomectea C  M(C) = M(9Pg(L)).

IlycTs %, mM,K - nexHe HeOTPHNATEABHHE WACJA, OpHEYEM #> W,
"> K, M+K>% ., B raxmolt rouke E mmoroospasms G(n+,k+1)
paccMarpusaercs 3ajada (2). OGosHawmM vad dynxmmp Ha G ( M+,
kK+1) CO 3HAYEHWMAME B pacmupeHHO# BemecTBeHHO# mpamoft paBHYD
B Raxnofi TOuKe cympeMyMy 3amadm (2), paccmarpmBaeMo#f B Heil.

OIPEIEMEHME. IycTs & -Hadop mamercos 3 1:(w+1) , mpm-

aeM (m+1): (n+1) < 4 :”/sl: k+1 , E - (k+1) -Mep-
HOE NOINIPOCTPAHCTBO B R™" . HaGop & MH OynmeM Ha3HBATH LO—-
mycTEMHM GasEcoM 3amaum (2), paccmarpusaeMo#t B E, ecym BHmON-
HEHH CAeINymmie YCJOBMA:
E*n{x|x;,=0, iU {n+2}} =0, (3)
4 .- )
E'n{aln=0,ie3; 5,20, tesn1: m;x,, ~1} = @ . (@)

EcTecTBEHHOCTE 3TOT'O ONpeleneHns GyneT OCCYRNATECA B IyHKTe 4.
OGozHaumM . §as  QyHEnm®D HA G (n+),Kk+1) » DABHYD B Ramuoit
TOYKE UNCJY HONYCTUMHX 6a3ucOB 3amadm (2), orBedammeit aTo#t Touxe.
TEOPEMA I. IlycTs Ha GopeJeBCREX MHOXECTBAX MHoroodpasma
Gin+l, k+1) 3ajaHa BEPOATHOCTHAS Mepa P Takas, 9TO Ha
MHOEECTBE HOJHO# MepH HONIPOCTPAHCTBO HAXONUTCA B OOmMEM IOJOXe-
HWF, ¥ MHBADHAHTHAS OTHOCRTEJNFHO 3aMeH 3HaKOB KooprmHar. Torma

Pi{val> -0} = Z_M”ﬁk ("),
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P{vat —+a} = J™'F ("),

=0
P{-c0< vat<too} = Z-m'(mx) ,

Mp b — 2% (1, ). "

3. CaoffcTBa mONTPOCTDAHCTB B_OGmEM HOJOXEHMH

InA morasaTexsCTBE TEOPEMH HaM NOTPeSyeTcs HECKOABKO CBOCTE
MOAMPOCTPAHCTB B OCWEM IONOXKEHEM, HO Iepen TeM, Kark ux cdopMmym-
poBaTh, JAOGHO BBECTH HEKOTOpHE OGOSHAYeHHd.

Oycts 4 7 | - IB8 IM3BOHKTHHX Hadopa MHIERCOB S 1: #,.

) Uepe3 €(3) 0003HAYaeTCs MHOXECTBO UHCEN s(a)_{e{']s ._:1
te s} , Kon'opoe B nam,ueﬁmem MH GymeM Ha3HBaThb Hadopou saa-
koB. Uepes R (3 t), R s,e0,5), R™1) 0603HaYADTCS

xoaycaBR R(sT/)_{aoloc >0, 4es; %=0, el },
R (a,e(o)t)——{xls,,xp() ies; %,=0, iet } 7 NMONIpPOCTpaH—
cteo B RY R (‘F):{x |®;=0, iel } . B RaxmoM IOmIpOCT-

w
pascree R (V) dmrcmpoBam Gasme, cocrosumit ms BEKTOPOB CTaHIapT-—
HOTO Gasmca € , IpAHAIIERANAX 3TOMY IONIPOCTDAHCTBY. MH GymeM
TOBOPHTEH O IIONIPOCTPAHCTBAX B OGmEM IONOXEHMM B R“’(’F) , AMes B
BULY 9TOT Gasumc. X~ QyHKrMA MHOEecTBa Takad, uro X(C) =0 ,

ecim C mycro, u X (C) =1 B OPOTMBHOM Ciydae.
ONPEIRIEHVE. Nyers E - Kk -MepHOe jmmefiHoe mpocTpaHCTBO

(k»1) . Cemeticrso rumepmrocrocret E,,E,,...,E, B E ne-
3HBAETCH CeMefCTBOM ImuepILIOCKocTe#t B ofeM IOJOREHNE, €CHH Iepe-
CedYeHme KaXIHX K 13 3THX TUNEpIIoCRocTel paBHO HYmo.

Temeps MH MoXeM cHOPMYJMpOBATH OCHOBHHE CBOICTBA NORIPOCT-
DaHCTB B o0meM MONOXREHUH.

CBOMCTBO I. NMyers E - mommpocrpadcTso B RY . Torma cae-
Iyoure yTBEPEIEHNA DPABHOCHJIBHH :

I. E - «x -mepHoe NONIPOCTPAHCTBO B OGmMEM IIOJOREHMN BR

2. E::-(n,—x) ~MepHOEe MOMIPOCTPAHCTBO B oO6uleM IOJCXEHAW B

R”,
3. Ina moéoro Hadopa MHEeRcoB 4 u3 {:w Taxoro, Jro
|s|=m = k2m>0 , nompocrparcreol n R*(8) an-

J[HeTCﬂ ( K—MW )-MepHHM IONIPOCTPAHCTBOM B ofmeM MOJOXEHNA
B R™(4) , mecom K-wmt2>1 , 70 ceMeficTBO IOZIPOCT-
parcts EnR™ayn R™{i}) 1pm ve3 ABxAeroA Ceuefi~
CTBOM ITMIepIUIOCKOCTe# B ofmeM HOJOXEHUH B EnR 3.

HaK p — MATEMATHYECKOE ORUTAHWE IO Mepe p .
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4. dimE=x = Ioad aoCHX IBYX IM3BOHERTHHX Hadopo MHIEKCOB
8 2V m 1:% rarmx, wro |9] > 1 , @ mdoro HaGo-
pa 3HAROB §(3%) CheqyouHe YTBEPXIEHRA PABHOCIIBHH :
a) En{®|e;%;,20, ies ; x,=0, teb } =0,
¢ EnRY(s,e0,t) = @ .

TOKABATEAIECTBO. OxemBaxeHTHOcTh I m 2. IlycTs BHmomHeHO I,
furcnpyeM mpomssomsHHR Hadop MHIEKCOB 4 w8 1:k, |al=k . 1o
ompenexeHry ofmero INOXOXeHHA EnR"(o) =0 , TO9TOMY

#
R'=(EnR™on* = E“+R%a* = E* +R™5).
Hemoxssys sro paBeHcTo, mMeeM dim (E*nR'(®)) —
. . w_ . -
= dim E + dim R(5) = dim (E*+ R"D) = (W—K)+ k=1 =0.

dim EJ'=w-K 2 § ~ Opou3BOXBHHHA Haﬁ(j? THIEKCOB B3 {:4, C
UWCJOM SJNEMEHTOB DABHHM #— K , mosToMy b apasercd (W-K)-Mep-
HHM OORIPOCTPAHCTBOM B o0mMEM IONOESHUM B R"’ . Hcnoms3ys paBseH-
crso (EYY' = E , moxywaem oSparsoe yrBepmueHue.

dxeuBaxeHTHoCcTs I m 3. U3 3 caexmyer I, mocTaTovHO B3ATE B
Ka4ecTBe 4 IycToe MHEoxecTBO. HaoGopor, mycTs BHmOMHEHO I. Juk-
cHpyeM Mpou3BOXBHHR HAGop MHIERCOB & u3 1:w, [s|l=m,Kk2m>0.
Jocrarouro Korasats, ¥ro Aim(EnNRM4) = k—m , ocraxssas
9aCTh yTBEpENEHRS 3 ABAAETCA O4YEeBHIHHM CACICTBUEM OIpEfSACHEA
o0mero MmoJOXeHnA

dim(EnR™s) = dim E+ dim B 8) - dim(E+R ") k-

Myers L=FEnR%<s , ecmm diml>k—m , To mms mdoro
Eadopa MENEKCOB T S 1:% TaKoro, 9T0 4 ¥ U IMBBOHETHH
2 |} usl=k , mveen

0=dim(L nR% Iy =dimb + dim (R0 - dim(L+R%Pn>

>(K=m) + (H-k+m) - dim (L+R¥In.

Orxyna moxydaeM, d49To ol&m(l.+k”<tn >W , 9ero OHTHF He MOXeT.

Cxemosarensio, dim (E n R™4) = k - m.

SxBEBayeHTHOCTE I ¢ 4. Iloraxem, 4rTo m3 3 cxenyer 4. IycTe
BHIIOJIHEHO 3, (HMECHpyeM IBa IM3BOHKTHHX Hadopa MHIEKCOB 4 1 1
3 1:w rammx, wro |8|>1 , = Hadop sHaroB £(8) . Ovemm-
HO, 4T0 M3 G) caenyer a). JorameM odparHoe. JloKasaTeasCTBO OPO-
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BOLEM MHIYKumell mo pasMepHocTH mpoctpamcrTea R . fcHo, uWro maa
w=1 yrBepxmeHme BepHO. IIyCTH IIA IPOCTPAHCTB PASMEPHOCTH
MeEsmefl # yTBepxueHHEe BEpHO, NORAXeM 6r'0 s PasMepHoCcTH W .
o ycaoBmp cymecTByeT BERTOD Y Taroft, 9ro %eEn{xl €% 320,
ied; x,=0, veb} & 4+0 . Eom &4y, >0 mpm scex
V€% , TO yrBepxIeHMe BepHO. B npo'rmou cxydae Han.ne-rcﬂ BH~-
Zexc j€ &  raroft, wro ueEnR (VU{,}})

dim(En R uij}n = dim (EaR"tn -1,

nostoMy B EnR 47) CymecTByeT EEKTOD 3 Takoff, Uro ;% =1.
Ecum &,y,>0  Opu BCex 4€¢ \ {;} , mo orpesor mpamot, coe-
TmE Yy 3 ;, epecexaer Korye R"’(s £, ) y
CJeZOBATENEHO, EnR (5600, V) = ¢ . OcTaxock MORA3aTh,
YTO MOXHONIOKOGPaTH BEKTOP y, TaK, YTOGH BSTO YCJOBEE OHIO OH
BHIIOAHEHO. Ecam |3| = 4 , To Taxkoft BeKTOp y®xeé €CTh, B IPOTHBHOM
CHyI8e BOSMOXHOCTS eTO HAXONICHWA CXENyeT 3 NDEMGHEHRS MHIYRIH-
OHHOTO HpPeNNOJOREHEA K (¥ — 1) ~MepHOMy HpocTpaHcTBy R f b
¥ DONIpOCTpaHCTBY B HeM En R ({H)

lloraxeM, 9ro u3 4 cmemyer I. IlycTs BHmomHeHO 4, dHRCHpYyeM
npousBoabHHR Hadop mHTeKcoB 4 m8 {:#, |4] = K . Ecam
EnR%s) =+ 0 » O DACCMOTDIM CHCTeMy BEKTODOB B E

Ly IR e TAKEX, 9TO yeEnR (A),ljeEn

R¥¢{i}, 57 {4}) 1mpm e . Mo yoxopmw Takue BekTOpa CymecT—

BYDT, HO OHE JmHelHOHE3aBRCHMH, cxemoBarTexsHo, dim E» k+1 .
Toxyamme mpormBopedne ¢ TeM, aro dim E = k. Mrax, EnR™s)=0.
CBOCTBO 2. Myets E - K -MepHoe NONOPOCTDAHCTBO B OG-
meM moxoxeHEE B R™(n > k> 1) , OMKCEpyeM IBa IM3BDHKT-
HHX Hadopa WHIERCOB 8 # b ms 1:w , mpmdem|s|=p,|f|=m,
P21, m<xk Tornma

Kk-m-1
Y p(EnR¥es,eobn =28 (Pp1) .
£C3) i=0

Tme CYMMEDOBAHME BeleTCA IO BCEBO3MOXHHM DA3NHYHHM HadopaM 3Ha-
KoB &(%8) .

SAMEUAHME, IIpm noxasa'rem,c-rne sToro ceoficTsa GymeT MCIOJNBSO—
parscA fopwyne Hrefnepa-lizefum o ToM, wro CeMe#CTBO m3 N (# >1)
TEnepmxocrocreft B o6meM MOJOXEGHHH B K —MEDHOM JHMHe#HOM IpocT-
pascTBe (K> 1) pasCWBaeT NPOCTDAHCTEO HA § $V (”;1) OTKpH~

i=0
THx gacreft. JlorasareascTBo sTOR FOPMyAH JEI'RO IONYHAETCS MHLYKIE—

eft 0 PasMEpHOCTH IPOCTPAHCTBA, KPOME TOT'O OHO €CTh B padorax
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[4,8] .
TOKABATBIECTBO. Tyers b =EnR*J) . o crotersy I L
ects (K—M) —mepHOE npoc'rpancmo bt ceueﬁc'rno NOLIPOCTPaHCTB

LnR™{ib mpz $€9 aBndercs ceMeflcTBoM THHEPILIOCKOC—
Teit B odmeM IONOREHHA B L . CaemoBaTexsHO 5TH THUIEPILIOCKOCTH
pasdmeapr L Ha 9 ﬁ (P 1) OTHPHTHX uacTeff, Od4eBmuHO,
970 Kaxjgas M3 Takmx wacrelt ecTh mepecedenme E ¢ onEmM u3 KOHY-
COB Rf(o,a(a),t) , 8 C OCTaxBHHME KoHycamu E  He mepecexa-
ercs.

4. loRas’aTesbCcTBO_TEOpeMH

JEMMA I. IycTs Ha GopeneBCKUX MHOXECTBAX MHOI000pa3ms
G(n,K) (2 k> 1) 3aJlaHa HOpMApOBaHHAs Mepa M Tarad, 49To
Ha MHOReCTBE NOJHO# MepH NOXIpPOCTPAHCTBO HAXOMATCA B OoCmeM IOJIO-
XeHuH, ¥ NHBAPHAHTHAs OTHOCHTENBHO 3aMeH 3HAKOB KoopmmHaTr. PmrCm-—
DyeM IBa IM3BOHKTHHX HA0Opa MHUEKCoB 3 # [ ms {:4 , mpu-
weM |8|=p, IY|=m, p21, m<k . Torma mms mdoro fmwcm-
POBaHHOTO Hadopa SHaKOB 81(5)

K=m~1
I MERY 6,6, 0 dp =2 8 (%)
G,k =0

TOKABATENECTBO. OueBmmHO, 9TO IOEHHTETpanbHas (YHKIUA H3Me-
pEMa, CAENOBATENBHO MHTETPMPOBaHME BO3MOXHO. Mcmose3ysd TO, 9TO
Ha MHOXECTBe HONHO! MepH HONIPOCTPAHCTBO HAXONATCA B OCmEM MTOJO-
KeHur, M CBoilcTBO 2, uMeeM

k- -1
f ¥ #(EnR¥(s 60,0 djw—ZE (" 1) (5)

TIe CyMMUpOBAHWE BeJeTCA N0 BCEBO3MOERHHM DA3JMYHHM HAdopaM 3Ha-
koB €(3) . Paccmorpmu 9P  komycos Rf(a,s(o),t) , BCE
OHH LIOXYYATCSH U3 Rﬁ(s,'ﬁ) 3aMeHaM 3HAKOB KOODAMHAT, & Mepa
AHBADUAHTHA OTHOCHTENHHO TAKMX 3aMeH. CAENOBATENHHO, MEPH HNOXIPO-
CTDAHCTB, IEPECEKARIUXCA C HTUMM KOHYCAME DABHH, OTCHIA M DABEH—
crea (5) moxyvaeM oTBeT.
TEMA 2. Tyers A= {a } - BemecTBeHHas MaTpuma pasMEpHOC-

™ Wx K paHra K(#n 2 Ka'l) , nonnpoc'rpaﬂc'rno E= SuécAy ,

4 - HaGop mHuekcoB m3 1:w, |38| = . Torma K  BEKTODOB

G, Upn V€9  JmHEAHO He3ABHCEMH B EK , €CJW W TONBKO €C—

m E'nR*® =0.

TOKABATEIECTBO. 9T0 yTBEpRIEHVE ABAAETCA OYEBHIHHM CIeNCT-
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BHEM TOT'0, 9TO OFHOPONHAA CmCTeMa JmHeMHHX ypaBHeHmit

E .'rq, = ( mpr 4eq:k

ves

UMeeT JUUb HYJEBOE DemeHZe B TOM B TONBKO TOM Ciaydae, KOTTa
E'aR"® = 0.

JOKASATEIECTBO TEOPEMH. PmrcHpyeM ODOM3BOJABHOE (K+4) ~Mep—
moe mommpocrpascteo E B RM oy BEmMeCTBeHHYH MaTpmny A
pasMepEOCTH (W+%)¥ (k+4) pamra k+4 Taryw, uro Sub(A)=F.
PaccmorpmM 3amaun (I) # (2) 7 morkaxeM, 9TO ONpeLeNeHne NONyCTH-
Moro Gasmca B 3a7ade (2) eCTECTBEHHO B TOM CMHCxE, 9TO KaxuHl mo-
oycraMuii Gazzme samadm (I) ABRaAeTcA NOMYCTMMHM G6as3WCOM B 3ajave
(2) n Haodopor. lefiCTBATENBHO, NOHATHE LONYCTUMOTO dasuca B 3a-
nmaue (I) xopomo m3BecTHO. HaGop mumexcos 4 m34:(#+1) Ta-
xo#t, 94T0 (M +1): (n+1)c s 1 [8]= k+1 Ha3HBaeTCA LOo-
mycTuMHM Gasucom B 3ajave (I), ecm BerTopa G 0pu Y€s JmHel-
HO HesaBucuMH B RX 17 cooTBeTCTBy®uee 6asMCHOE pEmEHEE NONyCTH—
Mo. IlepBoe m3 3THX ycaoBmii mo Jemme 2 3KBEBajeHTHO (3), a BTOpOE
cosnazmaer ¢ (4). Ecorm E - mommpocTpancTBO B OOmeM HONOKEHWH,
TO 10 cBoficTBY I ycaosue (3) BHOOJNHEHO BCerza, a yciosme (4) sr-
BUBAJIEHTHO CHAELYDWEMY :

E*nR**  (sn1: myUined},5) = @ . 6)

BuaveHue Qyurnma vaf B E Goxbme -co B TOM M TONBKO TOM CIy-
uae, KOTNa B 3amave (2) CymecTByeT INONYCTHMHE BERTOp, TO €CTh,

ecm E'n{x| %20, iel:m; acm,,=1} == @ , 9TO ZNA NOEIPOCT-
PaHCTB B O0mEM HOJOXEeHW: OO CBOJCTBY I SKBHBANEHTHO YCJOBHD:

EfnR¥ ™ (:muin+l}, @)=+ @ . @)

Ussecrso (eM. [I] ), uro cympemym B samade (I) paBeH +co B TOM
7 TOABKO TOM CIyuae, KOTZA CYWECTBYET BEKTOp 1 TaKoft, Tro

YA=0, 4,20 mp v€q:m, gm—o Yny >0, @
B 3a7ave €CcTh jonycTnMHil BekTop. IlepefopMysmpyeM 3TH YCAOBHA IAA
sagagy (2). Cymec'rsonaane BEKTOpa C HyxHHME cBoficTBAME SKBR-
BaxerTHo yeaommm: £ 0 {x|%;% 0, tZI m;x“,z=0;xw>0}=#¢_

Ecme E - nommpocTpancTBo B OGmEM NOJOREHHH, TO BTO YCJIO-
BU€e 10 CBORCTBY I PABHOCWIEHO CHEIYIMEMY:

E*an"(1:mu{%+1},{n+w})= @ . (8)
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Omate mo cBoitcTBy I mas ‘nompoc'rpanc'rn B ofmeM HOJOXEHME U3 BH-
noxHeHHa ycyoBma (8) cxepyer BHOOJNHeHme ycjoBua (7), m, SHAQUMT,
vat(E) =+ TOTZA M TOXBKO TOTZA, KOTNA BHIOAHEHO (8).
Tenmepr MH MoxeM mepefiTm K BHUYHCJIEHE® HHTEPECYDUMX HAC BEPOATHOC-
Teit, 3aMermM, 9YTO Hepexon K OPTOT'OHANBHHM JONOJHEHHAM MOIOPOCT-
DaHCTB CTAHZAPTHHM o6pasoM (Mepa MHOXECTBA DaBHA MEpe ero mpoos-
pasa) IepeHOCHT Mepy ¢ GOpeNeBCKEX MHOXECTB MHOT000pasms

Gn+h, K+1) Ha Gopexenckue MHoxecTBa G(n+l,n-xk+1) ,
nomydeHHas Mepa M MHBApEAHTHA OTHOCHTENBHO 38MEH SHAKOB KO-
OpIMHAT, ¥ Ha MHOXECTBE HONHOX MepH NOXNPOCTPAHCTBO HAXONUTCH B
ofeM MOMOXEHNH. BHYACHMM MaTeMaTHYeCKoe OXUNAaHEe 604 . o=
CROJXBKY Ha MHOXeCTBe NOJHOR MepH HOIIPOCTPAHCTBO HAXOIMTCA B 00—
meM DOJOXEHHH, MOXHO HCHONB3OBATH ycaoBue (6) m aemMy I. lmeem .

My $as= S %M(E)d’p'——‘j Y R(ENRM A (sntimyu
Gnlk+) G kel O

{nabmdP=[ T pERTHsnmuina}mdp =
Gml,hke) 3
T (k) 5

TTe CyMMEDOBAHWE BEIETCH HO BCEBOSMOXHHM DASMMUHHM HAG0paM HHIEK-
coB % 3 {:(m+1) rarmM, 9r0 (M+1):(W+Hh s 1

[8| = k+1 . Amamormumo, mcmoxsays ycmosma (7),(8) z xemy I,
moxyaem X '

P{vat>-oo} = 2—mi§° (%)
P{v3,6=+oo} = Z_M’:E::(‘r) s

Pi-m<vab<+oo} — P{vat>-oo}— P{val=sao} =1 (nrx) .

SAMEYAHVE. V3 moxasaTeixhCTBA TEOPEMH BRJHO, YTO OT MEPH JO-—
CTATOYHO TPeGOBATH MHBADEAHTHOCTH OTHOCHTENHHO 38MEH SHAKOB KOOD—
IMHAT TONERO N0 KOODIEHATAM ¢ HoMepaMm ®s Hadopad:m Uin+fju{ne}.

5. OcHoBHO# IpEMep

MH OymeM paccMaTpHBATH BemeCTBEHHHE MATDHIH DAaSMEPHOCTH
(k>1, 1';»1) suma U={ 42| i€0:(n-1); j€0: (k-1);
U, =03

0GosmammM M (1, k) OPOCTPAHCTBO TAKHX MATDHN C €CTeCTBEH=—
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Ho#t Tomoxormeft.
dUKCHpyeM mexHe HeOTpRIATeXABHHE ducaa v, m, K, P Taxmne,

9T0 w»map, NEKFP, Mrk2N , B pacCMOTpHM 3ayady Ju-
gellHoro mporpaMMEpORANES oémezopmna:
Hafttw cympemyM JyHEIEE Z;l %, %] (9a)
Y=
Ha aamopax ] R , YIEOBASTBODAWIEX YCIOBHAM
Exu*sw" mpr jei:p, (96)
Zu'd:wj OpE je€ (P+1):K (98)
‘i'—"-“ 47 ‘f ° J P+ MRAK ]
%,>0 upr iel:(m-p), (9r)

TIe 1‘4={ﬂ%} - marpmma w8 M (¥-P+1, k+ 1) . pusezem 3Ty
sazavyy K muxy (I). Jlaa sToro BBeXeM HOBHe HEepeMEHHHE ®ppsdoe e
L Y W PACCMOTDHM SaNiaYy SKBHBANCHTHYD HCXoxHof#: HafTH

cynpemyM dymEmm X, 4 Ha BEKTOpax Hs R , YHOBAETBODAD—

OEX YCAOBEAM
n-p n~p

1?_1,1:» U~ By = E x; wi + Xgpfr = ~ul ®ppq=0
1:

B ie P

F %, W uf:xm%= 0 mr je(p+1): K,

%20 mpE i€l (m-PIUCH-p+1)in, By,=1.

Jra 3apave yxe mmeeT BHE (I) C TOYHOCTED IO HyMepamme KOOp-
JIHMHAT.
TlepeHyMepyeM KOODHMHATH TAK, YTOCH KOODARMHATH C HOMepaMu
- p+i,..., w=p EMeME GH COOTBETCTBEHHO aouepa m+1,...,
N . a KOODIRHATH C HoMepaME #-pP+1,. GOOTBETCTBEH~
HG HoMepa m-P+1,..., M , HyMepammo ocrmm KOODIRHAT OCTa~
puM Ces m3MeHeHms. Marpmny moxydeEHol 3amadm 0GOSHATMM Mo(u) .
Hrax, MH nMeeM 3ajaly SKBRBANEHTHYD HCXOXHOH: ¢

P Bppq | - My=0; %20, i01:m 2, =1} . (I0)

CymecTBYDT DasjWIHHe ONDEJIENSHWs NONYCTHEMHX 6asmcoB B sazave (9).
PaccMOTpEM ofHO ws HEX (cM. [I] ).
OMPENEIEHVE. NomycrmmMolt Gasucrol mapo# B sazave (9) HasHpa-
prcs nBe Hadopa HHZIERCOB 4 u3 1:i(w—p) =m t ms1:k ra-
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Kne, 49TO0 BHIOONHEHH CHeIyoumme YCIOBHA:
Ici:(m-py, Tet:ip, |s|=111,
cmcreMa ypasHeHnft
.E 1‘/:,14"7:: 1%3 Ipa j'et"
ves
;=0 mpz {€d ©Meer eNMHCTBEHHOE pemeHme Y ,E Y ABW-
eTCs NONYyCTHMHM BEKTODOM.
JlerRo BHIETH, 9TO NONYCTHMHM IapaM B 3amade (9) B3auMHOOI-

HO3HQYHO COOTBETCTBYDT IOHyCTHMHe GasmcH B 3amade (I0). Coormer-
CTBHE 3aJAeTCA CONmOCTaBNeHMeM mape s,  Hadopa mmmercoB

{m—i’+1ltef} U(snt:(m-p)) vim+inu{n+t} .

liycrs B kammo#t Touke Y mpocrparcTsa M(w—p+1, k+1) pac-
cuatpusaercs sagaua (9). OGosmawmM value yREmm Ha M(#-p+{,
K+1) co 3HavYeHmAME B pacmmpeHHo# BemecTBeHHOR mpaMoli, paBHYD
B Kaxnoft ToURe CympemMyMy 3ajadm, paccMaTpmeaeMoit B Hell.
OGosHawmm basis  Gymkmmo Ha M(w-p+, k+1) , pasEyD E
Kaxno# TOYKe WCAY IONYCTHMHX GA3MCHHX Iap 3ajavy, pacCMATpMBae—
Mot B Heft. .
OIPEIENEHAE. IIycTs Ha GOpEIeBCKHX MHOXECTBAX IPOCTPAHCTBA
Min+f,k+4) (#20,k=>0) sazaHa Mepa v . My Gymem To-
BODATEH, UTO M MHBADWAHTHA ‘OTHOCHTENBHO 3aMeH 3HAKOB KOODIHHAT
oo croadnaMm, ecym Iad JOGOTo MpeoSpasoBaHWA NPOCTDAHCTBA D

COOTBeTCTBImePg 3aMmere c'yoxdnoa MaTpun C {u‘} Ha{e,, 14«"} ’
v v ¢ f

rme 8;:11,.1&=(W°,W1,..., u:&) opn 1’=0’1’~-'3K » B

JNGOTO M3MEPUMOTo MHOEecTBA € M(C) = M(Yg (C)) . AHamorwaHO

onpegenseTCs MHBAPUAHTHOCTE OTHOCHTENBHO 3aMeH SHRKOB KOODIUHAT
OO CTpPOKaM.

CHEINCTBUE. IIycTr Ha GopeaeBCKMX MHOXECTBAX IPOCTDAHCTEA.
M (n-p+1, k+1) 33JlaHa BepOATHOCTHAs Mepa P, meBapmaHT-
Has OTHOCHUTEJNBHO 3aMeH SHARKOB KOODIMHAT HO CTOJACIEM W CTPOKaM, I
Mepa MHOEECTBa MATpHI Y TaKMX, YTO Kaxmue K+ | CTPOR MAaTpWHH
My (W) nure#tHo gesammcmmH, paBHa ejmHume. Torma

n-K
P{value >-o0} = Z_MEO ("),
H-k—1

P{vatue=+oo}= 3™ 2 (),

=0
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P{-co<vatue<son} = 2-m($x ),

M Gasis = g™ (km‘_ -,.,)

TOKABATENECTBO. Iyers  M°- miomecrso marpmn % B
M(u-p+1, k+1) Tarmx, 9ro Kammie K+ 4 crpor MarTpums M, (%)
manefino HesammcuMH. M~ OTKDHTO 1 mMeeT moaHy® Mepy. IloaToMy
IOCTaTOYHO paCCMATPHBATH 34Jlaul Ha MHOXECTBE M® . Ifs oot
varpume Ye M° nompocrparcteo B R E= Sub( My (%))

no nemMe 2 u cBoiicTBY I ABAfeTCA HONIPOCTPAHCTBOM B OCMEM MOJO-
xeHnu. Umcxao MONyCTHMHX Ga3WCHHX Oap B 3anaue (9) commajaer ¢
YECAOM IONMYCTEMHX 6asucoB B 3amade (2), 1 3HAUeHHs Cympemyma ¥
3TEX 34784 PaBHH. IlepeHeceM CTaHIAPTHHM o6paszoM Mepy ¢ Gopexes-
ckmx maoxects M° Ha Gopenemckue MiorecTsa G (n+%, k+1) .
Jlerro BEWHETH, YTO MHBAPMAHTHOCTE MEPH Ha M° OTHOCHUTENEHO 3a-
MeH 3HAKOB KOODIMHAT IO CTOAONaM W CTPOKAM IapaHTHpyeT MHBADMAHT-
HOCTE HOJydeHHOR M%pH ra Gm+l, k+1) OTHOCHUTENBHO 3aMeH 3Ha-
KOB KOODIMHAT B R i . [IpuMeHas TeopeMy, IoaydaeM OTBET.
SAMEYAHUE, JocraTo9HO TpedoBaTh MHBAPMAHTHOCTN MepH Ha
M(W-PM, K+1) OTHOCHTEJNBHO 3aMeH 3HAKOB KOODIMHAT TOJBKO

IO CTPOKaM C HoMepamu m3 Hadopa Q:(M-—p) 1 mo CToaduaM C HO-
Mepamu u3 Hadopa O: P . Tak, 9ro mmd samad ¢ P=0, m="n
IOCTaTOYHO TQIBKO MHBAPHMAHTHOCTH OTHOCHUTENHHO 3aMeH 3HAKOB KOOp—
IUHAT IO CTPOKaM, a Iis sajaq ¢ p=K, m=P o cronduam.

Aprop mpumocHT IYGOKYyD GaarofliapHocTh A.M.Bepmuky 3a mocTa-—
HOBKY 3ajja9i, OOCTOSHHHI HMHTepec X OOMOmEL B padore.
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PEGEPATH

YIK 5I9.46

MeTraroHasnpHad 1 MeTallIeKTHIeCKasa GeCKOHEUHOMEDHHEe Ipymis,l. 06—
upe IOHATHA W MeTaroHajbHas Ipynna. Bepuur A.M. -~ B kH.: Indde-
peHunanbHas reoMeTpus TIpynnd Jlm m Mexawuwka.y. (3an.HayuH.CeMmmH.
Jomm, r.123). JI., "Hayka", 1983, c.3~35.

/3y4ueHH meHTpasnbpHHE f; ~paCmupeHns I'pyOl OPTOT'OHAJNBHHX ¥ CHM—
IIEKTUYECKNX ONepaToOpOB B I'WIEGEPTOBOM IIPOCTPAHCTBE C T'WILGEPT-
DMUITOBON aHTWmHeHHO# dJacTrw. IIOMpOGHO MCCaEemoBaH COOTBETCTBYO-
mit 2-KommKa Ha ux asredpax Jm. OmucaH IOpemennHHit Iepexonm OT Co-
OTBETCTBYOIMX KOHEUHOMEDHHX T'pPynd W [OKA3aHO, 4TO o0a pacmyupeHns
HEeTPUBMANBHH IaXe B TONOJOTMYECKOM CMHCJE. Cpemn IpIIOREHN:E —
eIVHasa KOHCTDPYKNUS OCHOBHHX Moxynell mns anreSp Kama - Mymm. BuGa.
- 34 nazs.

YIK 5I9.46

TloxyroHEYHHE XapaKTEpH IpyIIH W) , Turexscon T.f. - B KH.:
ﬂn@@epeﬂunanbﬂaﬂ TeoMeTpua, TpynnH Jiu m Mexaumka.y. (3arm. Hayqﬂ.
cevns,JIOMA, T.I23). I., "Haywa", 1983, c.36-45.

Tloxyyena odmas opMysa mAnA HONTYKOHEUHHX XApPAKTEPOB T'DYIUIH (COM
[lpuBeieHH KpUTEepuN KOHEUHOCTH U IpuHamzjgexHocTn Tumy I. Buba. -
I3 nass.

JIK 5I7.98

YcaoBMD NOJORWTENBHO OUpeneyeHHHe QyHKIMM HA JIOKANBHO KOMIAKTHHX
rpymnax » $opmyna Jleeu - Xmudmpa. Kapmymes C./. - B kH.: Infde-
peHnmanbpHas TeoMeTpus, I'pynnH Jm m MexaHmka, Y. (3am.HaydH.CcemuH.
Jjomut, r.123). J., "Haywa", 1983, c.46-57.

JIorasana fopmyna Tuna JleBn - XMHUMHA M1 YCJOBHO IOJIORATEABHO OI-
‘pemeneHHHX dyHKmmit HQ KOMOAKTHO HOPORIEHHHX I'pylnax. JoKasaTenbct
BO MCIOAB3YyeT Teopwb [loke. PacCMOTpeH pAN NIPUMEDPOB 1 NPHIOXeEHMt
K I-rOoTOMOJIOIMAM TPYIm CO 3HAUEHNAMH B YHUTAPHHX IIPEICTABIEHMAX.
Buén. - 16 HazB.

YIK 5I9.4
Ypapuenne Jlaunay - Judmuna. IIpomemypa "omeBaHma". OjeMeHTapHHE
BO3GyRTeHus. Bodewko A.M. - B kH.: JInddepeHmnansHas reoMeTpus,
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TpyrnH Jn m Mexawmka.Y. (3am.Hayud.cemud,JJOMI, t.I23). JX., "Hay-
ka", 1983, c¢.58-66. '

Tlponienypa "ozmesarma™ (B cMucye B.E.3axaposa - A.B.lladata) mpume-—
HAeTCA 1A IOCTPOEHWS CONUTOHOB M CpM3epOB WA ypaBHeHns JlaHmay
- JInfuwna. Bu6x. - II Hass.

YIK 5I9.4

TaMWwiIBTOHOBa CTPYRTYPA HOJMHOMPAANBHHX Oy49koB. Kymmmn IIII., Pefi—
MaH A.T'. - B kd.: IndfepeHumansHas T'eoMeTpua, Ipyond Ju 1 Mexa-
ruKa.Y. (Ban.Haysd.cemms,JJOMY, T.I23). J., "Hayka", 1983, c.67-
~76.

Ha ocHOBe ofme#l TeOpeTHRO-IPYINOBO# GXeMH HCCAeNOBaHa IaMMWIBTOHO—
Ba CTDPYKTypa HesmHe#HHX SBOJNIMOHHHX ypaBHEeHR{#, Mg KOTOPHX IOTe—
HimaJyH cmcTeMH 3axaposa - [ladaTa NOAMHOMMANBEHO 38BUCAT OT CIEKT-
PAJBHOI'0 NapamMerpa. BHYMCJIEHH OpOGHTH COOTBETCTBYMIEI'O KONPHCOENH—
HeHHoro me#tcTBmdA. BuBeneHH fopMyaH mys mpomsBomAmmx (yHEmm mxoT—
HocTelt m ToKOB 3aKoHOB coxpaHemma m JU - omeparopoB. BuGa. - 9
Ha3B.

JIK 519.4

Kmaccmueckne “ -marpmpH # Meron opdmr. CemenoB-Tap-llanckmt M.A.
- B xH.: InddepeHunasrHas reomeTpms, I'pyumH Jm n MexaHmra.Y.(3am.
Hayu4H.ceMnH.JJOMA, 7.I23). JX., "Haywa", 1983, c.77-9I.

O6cyxpmaercs reoMeTprYecKmit CMHCH Kiaccudeckmx U -marpmn AHra-~
Baxcrepa. Eu6x. - I8 Hass.

YIK 5I9.4

MHTEerpupyeMHe CHCTEMH B cymepasreSpH Jm. Ilefirec JI.A., CeMeHOB~
~Tap-agcku#t M.A, - B k. : InddepeHnuansHas reoMerpus, IpymmH Ja,
n MexaHmka.Y. (3am,HayuH.cemus.JIOMA, T.I23). 1., "Hayra", 1983,
€.92-97.

OYHKTOpP TOYEK MO3BOJAET CBA3ATEH C Cymepanredpoil Jm KaacC OCHYHHX
ayredp JIm, o6pa3soBaHHHX ee ToYKamm Hay axredpamm I'paccMaHa. Mu
pacnpocTpaHseM Ha 5TH aireSpH Jln IeoMeTprUecKyn CxeMy Amrepa -
-~ KocranTa nocTpoeHmA HeswHe#HHX JakcopHX ypabBHeHmft, Bmbx. - II
HasB.
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YIK 5I2.4 .

fIBHHE pemeHMA IS CYNEepM30BAHHHX nenodek TomH. Kupmmrosa P. D, -
B rH.: JuddepennuansHas reomerpnd, IpymH Jz m Mexanmka.¥. (Bam.
HayuH.ceMuH. JOMA, T.I23), J., "Hayxa", 1983, c.98-III.

TocTpoeHH sABHHE DemeHns IS OCOCMEHHHX nenoder TomH, CBA3AHHHX

C CHCTeMaMm NIPOCTHX KOpHelt KjaccmieCKmx cynepanredp Jlu. Hccaemo-
BaHa MOJHOTA NOTOKOB W &CHMITOTMYECKOEe HOBEHNeHMe CmcreM. buba. -
8 HasB.

YIK 5I7.43 + 530.I45

TouHO-pemacMHe KBAHTOMEXAHWYECKNE CHCTEMH Ha NENOUKE CBA3AHHHE

¢ KjaccmueckRmMm axredpame Jlm. Pemerwxme H.D. - B rH.: JInddepen-
MaNEHas TeoMeTpus Ipynmnd Jim m MexaHura.Y. (Ban.Hayws.cemuH.JIOMU,
c.I123). JI., "Hayra", 1983, c.II2-I25.

B padore HaitieHH COGCTBEHHHe 3HQUEHMA NpomsBopsumei cbyﬂximn BHC—-
IUX TaMIIBTOHMAHOB HJNA CIEUaNBHOI'O KiacCa TOYHO-DEmaeMHX KBaHTO—
BHX CHCTEM. JTH CHCTEMH ONNCHBADT HENOYKY B3amMmozeiicTBymmmx y3-
JIOB ¢ B3amMmogelicTBMeM MeRny Oimxafimmvu cocensmu. I'aMWIETOHMAH Ta-
Kot cmcTeMH MEBapMaHTEH OTHOCHUTEJNBHO nelicTBus HKiaaccudeckoi rpyn—
m Jn. B 3akmoueHnn OGCYRIARTCS HEKOTOpHe cBoficTBa DPACCMOTPEHHHX
cucreM. Em6x. - I6 Hass.

YIK 5I17.98

K ~fyarrop (rpymma I'poreHrmKa) GeCKOHEWHOR CHMMETPMYecKol! Ipym-
. Bepummr A.M., KepoB C.B. — B kd.: InddepernnancHas reoMeTpus,
TpymH Ju ¥ Mexaumka.Y. (3an.HaydH.cemmH.JOMd, T.123). I., "Hay-
xa", 1983, c.I26-I5I.

OnucaHa rpymna I'poTeHmmKa Ko( 6,,) TpynnH (UHATHHX IOINCTEHOBOR
CYETHOTO MHOXECTBA. OmHCAHH BCE NONYKOHEUHHE XAPAKTepH 6. BC
X DOMOIED OxXaparTepusoba Komyc mpercramremmi K. (6,) .
Buda. - I5 Hass.

YIK 5I9.2T

IKCIEPAMEHTH IO BHYMCJCHAD DASMEPHOCTH THIOMYHOI'0 NpelCcTaBIeHns
crMMeTprdecKkoft rpynmH. Bepmzr A.M., I'pmGoB A.E., Kepos C.B. - B
K. : InddepermvansHas reoMerpms, TpymmH Jim ¥ mexanmka.y. (3am.
payqs.cemms JJOMI, ©.I23). JI., "Hayka", 1983, c¢.I52-I54.
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IipnBeneHH 4uCjleHHHe NaHHHe B NOJAB3Y I'MOOTE3H 00 aCHUMITOTMYECKOI
PaBHOPACIPENENEHHOCTH BePOoATHOCTell TUNMYHHX NpPEICTaBACHU# CHM—
MeTpUYECKOl I'DYNNH ¥ OreHeHa SHTpoIuA mpemenbHo#t MepH ILyraHmepesnsd.
Bu6n. - 6 HasB.

YIK 5I9.4

JIncKpeTHHE CYG3KCIOHEHNMANbHHe rpynnH, Bepesuuit A.E. -~ B KH.:
HInddepennnansas reoMeTpud, I'DyNOH Ju m MexaHmka.Y. (3am.Hayud.
cemna.JJOMA, T.IR3). J., "Hayka", 1983, c.I55-I66.

CyGaKCIOHEeHINANEHHE I'DYIIH ONPENeNsanTCs KaR TPYNOH C CYG5KCIO—
HeHIMamxbHHM poctoM Kosdfmumenror Tojoza — ladapepmua (roma). B
padoTe M3y4eH KiaCC IPEMEPOB TaKmX TpYImI; HOAyIeHa TOYHASA Xapar-—
TepuCTHKa pocrta KosffunmeHTOB roma mi1s paspemHMHX Ipymm. Budi.

- I4 Ha3ss,

YIK 5I7.39 : 5I9.4

IlpuMepH HEKOMMYTATUBHHX NHCKPETHHX TI'DYHI C HETPHBHANBHOR I'paHm—
neft — Buxox. Kalimanoeud B.A. - B rH.: JnddepernnansHad reoMerpus,
TpynmH Jin m Mexammga.Y. (3am.sayud.cemus. JJOMU, T.I23). I., "Hay-
xa", 1983, c.Ig%-I84.

llpemyioXed pAXN HOBHX KOHTPHODMMEDPOB, ONPOBEPTabMNX HEKOTOpHE IpeX-—
MOJOXEHNA O B3aMMOOTHOMEHMAX I'PaHMuH-BHXOXN (TpaHMmH [Iyaccoma)
caydaiiHoro GAyRIAHWS Ha IpynIe, amMeHaGeJBHOCTH M POCTA I'PYIIH.
CrpoATcs caydailHHe OxyxmaHus ¢ HeTpUBMAJBHOR TpaHmneit-pHYOnm Ha
affuuHOft T'pynne LBOMYHO-pANMOHANBHOR NIpsaMoff # Ha GeCHOHewHO! CmM-
merTpuyeckoff rpynme. Eudm. - I8 Hass.

YIK 5I9.4

PaBHOMepHHe anTeCpH OmnepaTopHHX noseit. ApsymansH B.A., T'puropss
C.A.- B ra,: Inddepennmanssas reoMeTpmd, TpynnH J ¥ MeXanuxz.y,
(Ban.HaysH.cemnH. JOMA, T.IR3). J., "Hayra", 1983, c.I85-I89.

Msyqefm paBHOMepHHe IozajreCpH ajrefpH orofpaxeHm#i KoMmaxTa B

C -anxredpy. BBemeHO NOHsATME CHOEKTpa I IPyrEe OOHATHA, ododmam-
ume M3BeCTHHe OCBEKRTH IAA DABHOMEDHHX anredp CKaaspHHX (yRrmmit.
Hccaerosag cxydaft mHBapHAHTHHX DABHOMEDHHX ajrelp HA KOMIAKTHHX
adenmeBHX rpymnex. bméam. - 9  HasB.
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YIK 5I9.41

0 W -rpafax mpencrasnennfi cuMMETpEIECKMX Ipym. Kepos C.B. -
B KH.: ImdfeperumaspHas reoMerpud, IPymmH Jn m mexammka.Y. (3am,
Hay4H.cemmH.JJOMMA, 7.I23). X., "Hayra", 1983, c¢.I90-202.

W =Tpafs TecHo ceizaEH ¢ TonnEoMamu Kaxpana - JmcTura, BO3HMKE-
MMM B CBASY C 3a1a9aMi TeOopud NpeICTaBIeHnit DOXYyNpPOCTHX I'DyI.
Ina cumderpuueczoft IpYIUIH Sn, U3BECTHO ONNCaHWE IOJWMHOMOB
Kaxnaxa - Jctura ¥ CBf3aHHHX ¢ HmMz W -rpadoB mis IpaccMaHo-
BHX MHOToOGpasmit. [[exns cTaThd — KOMGEHATODHOE ONHCaHMe Cojee 00—
umx rpafios. B wacTHOCTE, HaffmenH rpafH KpOKOB M BCe HENPUBOIMMHE

W -rpadu mms  n=6. Bu6a. - I5 Hass.

YJIK 5I3.34

0 peaiM3yeMOCTH HAL HOXAME KOMGMHATODHHX CXEM BHIYKJHX MHOT'OT'DaH-
HuKoB, Meer H.E. - B kKH.: InddepeHnmanrsas TreoMeTpms, TPyHOH Jin
7 MexaHmra. Y. (B3am.mayed.cemmu,JOMA, T.I23). I., "Hayka", I983,
c.203-201.

TlokasaHo, YTO MAHEMAJEHOE IIOMNOJE IIoJs BemeCTBEHHHX dYmcejy, Ham
KOTOPHM DEajmsymTCs BCE BemeCTBEHHHEe KOMCMHATODHHE THUMNH BHIYRJHX
MHOT'OTDAHHUKOB, €CTH IIOJI€ BCEX BEMECTBEHHHX anrefpanvecKuUX UUCEIN.
Fuéxn. - 4 Hass,

YIK 5I9.852 4

[IpnMeHeHne WHTETpajJbHO! TeoMeTpMm K Teopun JmHefHHX HepaBEHCTB.
Coopumes II.B. - B kH.: IuddepeHunassHas reoMerpus, IpynmH Jiu n
MexaHmra.Y. (Ban.mayus.cemmu. JOMA, T.I23). I., "Haywa", 1983,
€.208-220,

A.M,.Bepmng NPEIIORAN OTOXTECTBHUTE IPOCTPaAHCTBO 3afad JmHelHoro
MpOIPAMMEPOBAHAA C COOTBETCTEYDHNMM MEOToo6pasmeM I'paccmaxa. Ha
5TOM MHOTOOGpa3MM ONpeneNdeTcs BEDPOATHOCTHAaA Mepa M BHYHCAAWTCA
MepH MHOXeCTB 3a5aY C KOHEUHHMN ¥ GeCKOHEUHHMH SKCTDeMyMaMu 7
CpelnHee WACNO NONYCTHMHX GasHCOB B 3afavax. buda. - 8 Ha3B.
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Landeu~Lofshitz equation. Dressing up of the solutions and the
elementary excitations. Bobenko A.I. - In: Differential geometry
Lie groups and mechanics. V. (Zap.nauch.semin.LOMI, v.123). L.,
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Agsociated coadjoint orbits are determined. Generating functions
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ky M.A. - In: Differential geometry. Lie groups and mechanics. V.
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Tian-Shansky M.A. - In: Differential geometry. Lie groups and
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Explicit solutions for generalized Toda lattices associated with
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(gosha). A class of these is studied in the present paper. An
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and mechanics. V. (Zap.nauch.semin.LOMI, v.123). L., "Nauka",
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- In: Differential geometry, Lie groups and mechanics. V. (Zap.
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W -graphes are closely related to the Kezhdan-Lusztig poly-
nomials now extensively used in representation theory of semi-
simple groups. For the symmetric group VV==6ﬁL a description
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Sporyshev P.V. - In: Differential geometry, Lie groups and mac-
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p-208-220.

A M.Versik suggested to identify Linear Programming Problems
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measure is defined on  the manifokd. The average number of
permissible bases and the measures of the problems with finite
and infinite extrema are celculated. Bibl. - 8.
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