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Hormanger Axagemuu nayk CGCCP
1972, Tom 206, N2 5

YK 517.948 MATEMATHKA

I'. T. MUXAWJIUMYIEHKO

PEHIEHNE ®YHRIIUOHAJIbHBIX YPABHEHHHX B TEOPIN
OUSNYECKUX CTPYRTYP

(IIpedcrasacno akademuronm A. Jl. Asercandpoewin 23 IX 1970)

B paGore (') 10. W1. KynaxoBsiM Gelia TaHa MaTeMaTAYecKas GopMyIHpOB-
Ka TeopHH (PU3WIECKHX CTPYKTYP. TaM jKe paccMOTpeH IIPOCTEMINAA caydai ¢
HCIOJb30BAHUEM MeTOfa ImapaMerpmsanud. B macrosmeir pa6oTe maercs Goiee
ecTecTBeHHAs (POPMYIHPOBKA AKCHOM (PHBEIECKOH CTPYKTYPH M IPHBOTATCH
pemeHEne (PYHKIWOHAILHHX ypaBHEHHWH, BOSHUKAOMHAX B MaHHOX TEOPHH.

IIycrs mMerorca gBa MHO)KecTBa M M N, 2IeMEHTH KOTOPHIX 0003HAYATCH
JATHHCKAME UM TPEYeCKUMEH OyKBaMH COOTBETCTBEHHO, W BEIIeCTBeHHAA (PYHK-
nua a: MX R — R, comocraBugoman Kaxmoi mape i, ay € M X R @exoTopoe
quCcao i = (i, @) € R. [IBa snementa i, j €M OGymeM cumTaTh pas3INIHBIMH,
i j, ecim Bo MHOKecTBe R Haimerca XOTA ObI OfHH TAKOM JJIEMEHT ¢, YTO
(i, @) # (j, o). Ecam e pua moboro a €N mmeer mecro (i, a) = (j, a), TO
HJIeMEHTHI i, j Oy/leM CUMTaTh COBOANAIONIAMH, | = j. AHAJIOTMYHO OIpeneIseT-
¢Sl pasadude WU COBIAJIeHME BIEMEHTOB @, B m3 MHOKecTBa N. Bymem mpenmo-
JIaraTh, 9TO B 000AX MHOKECTBAX OTOKIECTBIEHEL BCE COBOAIAION[UE DIEMEHTHI.

Ha muoxectBax M u R BBeieM TOmOJIOTHIO, ompeeanB (PyHIaMeHTAIbHEIE
cacremsl okpectHocTed. IlyceTh iy & M — HeKOTOPEIH PUKCHPOBAHHEIA 3I€MEHT
u & > 0. O6ozraumm uepes A {io, €&} COBOKYymHOCTH BceX Tex sieMeHTOB i < M,
IViA KOTOPHIX BHINOJNHAETCA HepaBeHCTBO | (i, a) — (i, a)| <e. CemeiicTBO
Bcex MHokecTB A {i,, €} IS BCeBO3MOKHBIX 3HAUCHHIT IOJIOKUTEIHHOT0 IUCIA
¢ ofpazyer yHIaMEHTAJIBHYIO CHACTEMY OKDECTHOCTEH TOIKH io. AHAIOIHIHO
ompepensercs okpectaocTh A{a,, 6} m dyHEmaMenTanbHAA cECTEMa OKDPECTHOC-
Tell TouKd o, € N. Tomosorms Ha mpsamoM mpoumsBepeHmm M X N BBoAHUTCA -
Pe3 TOIOJIOTHM COMHOKATENeH 0GBIIHEIM 00pasoM.

Ilycre m=n=2 u M™ 1 R cOOTBETCTBEHHO M-KpPaTHOe W N-KpaTHOE IpA-
Moe mpousBefienme MHO;kecTB M m N ma ceba. C momompio PyEkmum a: M X
X% — R, mocrpomm otoGpaskeEme M™ X R* - R™" comocTaBIAL KaKIOMY
roprexy ijk...v, apy...T) €M™ XR" pamasr m + r 9IECIOBYI0 MATPHIY
pasmepa m X n

Ga ¢ ao... (@0

@B GB...@H

(k. . .v,afy...7) = ) 1)

. . o .

G (... 7

KOTOPYI0 MOKHO PacCMAaTpPHBATh KaK TOYKY IPOCTPAHCTBA R™".

M=uoskectBo 3Hagenmit pyakmmm M™ X R* — R™" oGozraumm wepes NN.

T'oBopar, aro na MuokecrBax M u R sajana OmEapHas PuamgecKas CTPYK-
Typa paara (m, n), eciu BHIOOIHEHH CAeAYIONAe YCIOBHA:

A) Orobpaskenme al[fy...t]: M- R, samaBaemoe ¢QyHKOEeH i~
— (i, By...T), OTKpHTO ANA MOGOTO RexEaroHAIbLHOTo Koprexa (By...T) S
R, rme By ... T; orobpakenue aljk...v]: R - R™"!, 3amaBaemoe
¢yrernmeit o — (jk...v, @), OTKPHTO AJsa MH000T0 HeIHATOHATBHOTO KOPTEKA
Ge...ovpeM™mmej*k+...%.
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B) CymecrByer amamaruueckas pysxmaa @ (ui, U, ..., Umn), OIPELICH-
Hag B obnactm & < R™", raras, 4To MHOKecTBo M — &, ompepenseMoe ypaB-
gerneM @ (a4, Uy, ..., Umn) =0, ecTh HemlycToe CBA3HOE MHOMKECTBO.

B) T'pagment @ orimuen or Hyaa Bciogy Ha M, 3a HCKIOYEHHEM, MOMKET
OBITh, MHOKECTBA IOBEPXHOCTHO MEPHL HYJIb.

I') Cosorymmocte N Bcex Touer (ijk...v, afy...T) € R™™ obpasyer oT-
KpHITOe OTHOCHTeNbHO M mogMHOMKeCTBO MHOKecTBa M, Tak 410

Of (ijk...v, apy...1)] =0 (2)
mas aoboro Kopreska {ijk...v, afy...t) €M™ XK,

Teopewma. Ecau tpoiika <M, R, a: MX R~ R) obpasyer 6unapuyro @u-
auueckylo cTpykTypy parea (m, n), 70 6 atobvix okpectHocTax Afi, e} u
A{a,, 8} mnpouseoavrviz Touek L EM u a RN HaUdYTCA eMeHTHL iy E
e Afio, ¢} u ay= A{ao, 0}, 6 Heroropuix okpecTHocTax P = A{i,, €} u Q<
< A{a,, 8} Koropwx Pyukyus a: PXQ— R u anaiuruveckoe MHOMECTE0
N, = N snayenuti gpynryuuy P™ X Q™ - R™" moeyr 6biTy npedcrasaenvl ¢ sude:

a) duam=n=2
@i, o) =¥-"(z; + &),

WG )] —Y[GE R —YI[G )] +Y[(GB]=0 (3)

6) duam=4,n=2
(G, @) =¥"[(z&"' + &) / (z: + &) ],
YE o] YIEGP YIE ] YIEH 1
Y[/, 9] VIR Yol YR 1
Yk o] Yk B Yk o] Yk Pl 1
Y@ o] ¥Y[EGAH Yo YIEP 1

B) Quam=n=3

Goo)=Y(zita+...+2 & "+ &),
Y o] ¥YeEm ... YIE 9]

¥, ¥, R SIS
e e “=o ®

Y@ ol ¥ ... Yol
a Takace

(,0) = ¥ (@ita + ...+ a7 kg @ +E ),

0 1 1 e 1

t ¥E o]l ¥Ep .o FIE 9]

L WG9l YR .. Y0 9 =0; (6)
L 4 (CA) R S (CA V) kA ()

r) duam=n+1=3

(@) =¥ (zika+ . . . + 27 & "+ E ),

1 ¥[E o] YEMH ... FIE )]
1' .‘1"[.(/,. a‘)]' ‘P:[(.l,ﬁ)] A A () _o, ™)
1 ¥Yw, o] ¥Epl ... ¥l

2de W — cTpo20 MOHOTOHKAS, AHAAUTUYECKASA 8 OKpecTHOCTU Touku (iy, ) €
e R ¢ynkyus odnoti nepemennoll, ¥ — obparnas gynkyus, x;, &, — Hesasl-
cummle rnapamerpul;

I) Oas m—nz=2, KEpome cayuas m =4, n =2, O6uHapHble Pusuueckue
CTPYKTYPbL HE CYWeECT8YIOT.
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3aMeTHM, YTO IOJTyYeHHEIH pe3yabTaT chOPMyIHPOBAH B JIOKAIHHOM CMbIC-
ae. Bo3sMosKHOCTH aHAIMTHYECKOTO0 TPOJOIKEHHMA PE3yiabTaTra Ha Bce MHOKe-
crBo N eme He BriAcHeHH. OrpanmueHne m = n, OYEBH/HO, HeCyINECTBEHHO.
Jlerxo mepenmcarh TeopeMy mis caydaa m < n. CymectBoBanue pemenuit (5),
(7) mpepmomosxma I0. M. KynakoB (®). Pemenus (4) m (6) Bmepssie Guiim
oGHApyKeHbl aBTOpoM (°).

Ilo amamormumoii cXeMe MOKHO BBECTH TePHAPHEIC (JU3HUECKHEe CTPYKTYPHL
pamra (m, n, p) Ha Tpex MuOkectBax M, N, L. OxgHaro mpegBapUTedbHEIE HC-
clIeJIOBAaHAS MOKA3HIBAIOT, UTO TePHAPHBIE CTPYKTYPHI CYINECTBYIOT TOIbKO B
* ImpocTejimmeM ciyd4ae m =n =p =2, B OTIAYAe OT OMHAPHEIX CTPYKTYp, pac-
CMOTDEHHEIX B JaHHO# paGoTe. BoamoikHO, B 3TOM COCTOMT mpuumHA Hecomep-
JKATEIbHOCTH TEOPHUH TPeXMepHHIX ompepmenmreneir. G Ipyroii cTOpOHBI, 3aMe-
TuM, qro ompepmexurean (5) m (6) mMeroT cTpoeHme ompepnenuTeneii Hamm —
Menrepa u I'pama.

Asrop BEIpaskaer rayborywo Omarogapmocth 0. I'. Pemernaxy sa mmoro-
YUCICHHRIE HONE3HEe 3aMeYaHus u o0cykeHns, cnocobcTBoBasmue Goslee deT-
KOH (QOpMyaMpOBKe MCXOJHBIX aKCHOM (PUBHICCKOH CTPYKTYDBL

HoBocnbupckuit rocygapcTBeHHHII Tocrynuio
YHOBEPCHTET 11 IX 1970

IMUTNPOBAHHAS JINTEPATYPA
1 10. . Kynraxos, Cub. marem. xypH., 12, No 5, 1142 (1971). 2 10. . Kyxa-

K 0B, JneMenTs Teopnu (uamdeckux crpykryp, Hosocmbupex, 1968. 3 I. T. Muxaii-
IHYeHKO, MaTeMaTnIecKoe NOMONHEHHE K (2).

1058



