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Teopema 3. KomnakmHsie ncesdo-pumaHo8sl NPoCMpaHcmed, KOmopble He s187I51mcs
JiiHwmetiHosbIMU, MeH30p Puuuu komopwix 06pasyem noyioxcumenvpHo (U1 ompuyames-
HO) onpedeneHHyO (opmy, He donyckarm KOHpopMHble 0mMobpaxeHuUs Ha NPoCMpaHcmaea
DUHWmMeltlHa.
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CONFORMAL MAPPINGS ONTO COMPACT EINSTEIN SPACES

I. Hinterleitner, N.I. Guseva, J. Mikes

We formulate certain results of conformal mappings of compact pseudo-Riemannian spaces onto Ein-
stein spaces.
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O IIPUYMHHO¥ CTPYKTVYPE PACC/IOEHHBIX JIOPEHIIEBBIX MHOT'OOBPA3UI
T.A. Tonuap', E.W. IxoBes?

1 gonchar.t.a@yandex.ru; Hukeropoackuii rocymapCcTBeHHbI yHUBepcuTeT uM. H.U. Jlo6aueBckoro, UH-
CTUTYT MHOOPMAIIMOHHBIX TeXHOJIOTMI, MaTeMaTUKU U MeXaHUKU

2 evgeniy.yakovlev@itmm.unn.ru; Huskeropogckuit rocymapcTBeHHbIN yHuBepcuTeT uM. H.U. Jlo6aueBcKo-
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Hccnedyemcs enasHoe paccioeHue ¢ 3a0aHHoll Ha e20 MomaibHOM NPOCMpPAaHcmee J0peHye-
801 MempUKOLl, UHBAPUAHMHOL OMHOCUMENBbHO delicmaust CMpPYKMYpHOUi 2pynnosl. Ima KoH-
cmpyKyus uHdyyupyem JiopeHyesy 2eomempuio Ha 6ase paccioeHus. IlonyueHsl HeKomopole
C8513U MeXAY NPUUUHHBIMU CB0LICM8aMuU YKA3AHHbLX JIOPEHUEBbIX MH02000pa3ull.

Knrouessie ciioBa: [l1aBHOe paccioeHnue, G-CBSI3HOCTb, JIOpeHLeBO MHOI‘OO6pa3I/Ie, npn-
YMHHOCTb.

Ilycts ¢ = (E, p, B,G) — mmagkoe IIaBHOE paccioeHue C npoekuyein p: E — B u
CTpyKkTypHOIi rpynmoii G, dim B = n,dim G = k, dim E = m = n+k. [Ipegnonoxum, 4To Ha
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MHoroo6pasuu E 3afaHa JiopeHllieBa MeTpuKa g, MHBapMaHTHAsl OTHOCUTEIbHOTO Jeii-
ctBust TpynIbl G Ha E. TIpeamnonoxkum, 4To ¢JIoU paccyioeHus ¢ MpoCTpaHCTBEHHOIIOL00-
Hbl OTHOCUTEJILHO §.

O603HauUMM CUMMBOJIOM V), BepTMKajbHOe ITOAIIPOCTPAHCTBO KacaTeJbHOTO IIpO-
crpanctBa T, E, cocTosiee U3 BeKTOPOB, Kacaomuxcs ¢1od G, = p~1(b), b= p(v). [Ipu
3TOM OPTOTOHAJIbHOE AOoNoIHeHMe H,, K MOAIIPOCTPAHCTBY V), B IICEBA0E€BKINI0BOM I1PO-
crpanctBe (T, E,g,) uMmeer pasmepHocTb k. CoorBerctBue H : v — H, saBnsiercsa G-
CBSI3HOCTBIO Ha E. ITycTh w — popma cBsi3HOCTU H.

PaccmoTpuM TOuKy b € B 1 kacaTenbHble BeKTOpbl X, Y € Ty, B. [1j151 MPOU3BOJIbHOI
TOUYKM U € p_l(b) Y TOPMU3OHTANbHBIX MPTOB X, Y, BeKTOpoB X, Y B TOUKY U OTHOCU-
TebHO H IONIOXUM

h(X,Y)=g(X:, Y.

OTuM oIlpeie/ieHa JIOpeHIleBa MeTpuKa h Ha MHOT00bpasuu B.

Paccmotpum anrebpy Jin g rpynnst G. Eciu P,Q € g, TO UM COOTBETCTBYIOT dhyHza-
MeHTaJIbHbIe BeKTOpHbIe ot P*,Q* Ha E. [Iyis MpoM3BOIbHONM TOUKM U € E TTONOXKUM
Yv (P Q) = g(P,,Q;). OueBMOHO, 4TO Y, — €BKINA0BA MeTpyKa Ha ainredpe g. IIpu atom
17181 BcexX a € G uMeeT MeCTO PaBeHCTBO Y ,.4(P, Q) =y, (ad(a) P ad(a)Q).

Inst npoussonbHbix X, Y € T,E

gX, V) =y (wX),w(¥)+p*h(X,Y).

EBKIMIOBa MeTpuKa Ha airebpe g orpeesisieT IeBOMHBAPUMAHTHYIO PUMaHOBY MeT-
puKy Ha rpyrme G. COOTBETCTBME MEKIY HMMY B3aVIMHO OJJTHO3HAYHO, IT03TOMY MX OObIU-
HO OTOX[ecTBJISIOT. [loaTOMY ¥, OIHOBpEMeHHO 0003HauaeT KaK eBK/INI0BY METPUKY Ha
¢, TaK ¥ COOTBETCTBYIOLIYIO €1 IeBOMHBAPUAHTHYIO pPUMaHOBY MeTPUKY Ha G.

PaccMoTpuM pou3BOAbHBIN KYCOYHO Maakuili nyTh X : [ — E; I = [0, 1]. Ilonoxxum
X = poX 1 0603HAYMM CMMBOJIOM X * TOPU30HTAIbHBIN TUPT ITyTU X OTHOCUTEIHHO CBSI3-
HocTu H. Tak Kak po X = pox™, To HaliAeTcsl KyCOYHO MafKuii myTh z : I — G, ymoBie-
TBOPSIIONINIT paBeHCTBY X(f) = x™(¢) - z(t) mns Bcex t € I. Takoe mpencrapieHne oymem
Ha3bIBaTb FTOPU30HTAIbHO-BEPTUKAIIbLHBIM Pa3JIOKeHUEM ITYTU X.

[Ipeamonoxum, uto O — BpeMeHHasl OpMeHTalus JJopeHiieBa MHOroobpasus (B, h),
TO eCTh HeIpephIBHOE BPEMEHUITOI00H0e BEKTOPHOE ojie Ha B, a O* — ropM30HTaIbHbIN
mudT monst O oTHOCUTeNbHO G-cBsi3HOCTM H. Torma BekTopHOe mosie O Takke Herpe-
pbIBHO. Bymem cunTaTh, 4TO MHOroobpasue (E, g) OpMeHTMPOBAHHO BO BpeMeH) BeKTOP-
HbIM 1ojiem O*.

Hamreir 1enbio SBsieTCS YCTAHOBJIEHME CBSA3U MEXIY MPUUYMHHBIMU CTPYKTYpamMu
MHoroob6pasuii (E, g) u (B, h). B cryuae, koraa rpymiia G abeyieBa, HEKOTOPbIE Pe3yIbTaThl
B 9TOM HaIlpaBjieHUM ObLIN TTOJTyueHbl B paboTax [1], [2] ¥ [3]. OHM Ob1M MCITO/Ib30BaHbI B
IBYXTOUEUHBIX KpaeBbIX 3a7jauax AJIsl TMPOCKOMMYECKUX CUCTEM C MHOTO3HAYHBIM (QYHK-
LVMIOHAJIOM [eiCTBUS, B TOM 4Yuciie, OJj19 UCUIeHOBAaHUS OUHAMUKN 3apSyKeHHBIX YaCTUL]
B I'PaBUTALMOHHBIX U JIEKTPOMArHUTHBIX IOJISIX YePHbIX ObIP. 34eCh IIpelronaraeTcs,
uTOo G — IPOU3BOIbHAY CBSI3HAY Irpymnra Jin.

IIpennokenune 1. Paccmompum KycouHo eaadkuii nyme X : I — E, e2o0 npoekyuio x =
p o X U 20pU30HMANbHO-8EPMUKAIbHOE PA3JIOHEHUE X = X - Z omHocumebHo G-C8s13HOCmu
H. I[Tyms X HenpocmpaHcmeeHHono0obeH (8pemeHunodobeH) mozda u mosvko mozoa, Koz2oa
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HenpocmpaHcmeeHHoNno0o0eH (pemeHunodober) nyme x Uy iz (dz/dt,dzldt) < |dx/dt|y
(Yzn(dzldt,dzldt) <|dx/dtl|,) ons ecex t € I.

JIopeHIIeBO MHOTO0Opa3ye MPUHSITO Ha3bIBaTh MPUUMHHBIM (XPOHOJOTUYECKUM),
eI OHO He COZIePKUT 3aMKHYTbIX HEITPOCTPAHCTBEHHOTIONO0OHBIX (BpeMEeHUTTO00HBIX)
KpuBbIX. VI3 mpepjioskeHns: 1 HeMeJieHHO clieyeT

IIpenoxkenue 2. Ecnu 6a3o8oe J0peHUe80 MHo2000pa3ue (B, h) seasemcs npuduH-
HbIM (XPOHOI02UMECKUM), MO U PACC/I0eHHOE I0peHye80 MHoz000pa3ue (E, g) 6ydem npuuuH-
HbIM (XPOHOJI02UYECKUM).

OTKpbITOE MOAMHOXeCTBO U JopeHIleBa MHOTO0Opa3ys CUMTAETCS IIPUIMHHO BbI-
ITYKJIbIM, €CJIV IIPOM3BOJIbHASI HEITPOCTPAHCTBEHHOITOA00HAsI KpUBasi TaHHOTO MHOT'000-
pasust 1m60 He uMeeT ¢ U o0LINX TOUEK, MO0 mepeceKaeTcsi C HUM I10 CBSI3HOMY MHOXKe-
cTBY. JIopeH11eBO MHOTOOOpa3ie Ha3bIBaeTCsI CMIbHO MPUUYMHHBIM, €C/TM Kakast ero Tou-
Ka MMeeT 6a3y OKPeCTHOCTEN, KaKIast M3 KOTOPBIX SIBJISIETCS IIPUYMHHO BBITYK/IbIM MHO-
’KeCTBOM. DTO CBOVCTBO PaBHOCMJIbBHO TOMY, UTO TOIIOJIOTUSI MHOTOOOpa3us COBIafaeT
c Tonosoruei AjrexkcaHgposa, 6a3y KOTOpoii 06pasyioT MHOKecTBa Buma I (1) N1~ (v),
rae I (u) — XpoHO/Iornueckoe Gymyiiee TOUKM u, a I~ (V) — XpOHOJIOTMUYECKOE ITPOIIIOe
TOYKU V [4].

OCHOBHBIM Pe3y/IbTaTOM PabOThI SIBJISIETCS C/IeAYIONIasi TeopeMa.

Teopema. IIycms JopeHyeso MHozoo0pasue (B, h) CUuIbHO NPUUUHHO U CMPYKMYPHAs
epynna G komnakmua. Tozda paccnoeHHoe nopeHyeso mHozoo0pa3sue (E, g) makice seasem-
€Sl CUJIBHO NPUUUHHBIM.

Pabora BbITToJIHeHA pu (prHAHCOBOI roaaepskke PODU (rpant 16-01-00312a).
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ABOUT CAUSAL STRUCTURE OF BUNDLED LORENTZIAN MANIFOLDS
T.A. Gonchar, E.I. Yakovlev

A principal G-bundle with G-invariant spacetime metric on its total space is investigated. This con-
struction induces the Lorentzian geometry on the base of the bundle. Some links between the causal
properties of these Lorentz manifolds are obtained.

Keywords: Principal bundle, G-connection, Lorentzian manifold, Causality.
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