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AnHoTanusa. BaXHbIi mogkaace cpeay OAHOPOAHBIX MPOCTPAHCTB (DOPMHUPYIOT H3OTPOMHO-TOUHBIE
OIHOPOIHbIE IPOCTPAHCTBA, B YACTHOCTH, 3TOT MOLKJACC COIEPXKUT BCE OLHOPOAHBIE NIPOCTPAHCTBA,
IOTyCKalolle UHBAPHAHTHYI0 ap(UHHYIO0 CBSI3BHOCTb. AddHHHASA CBS3HOCTH sABJseTCS KBHADDUH-
HOH, ec/iid OHa [OIycKaeT mapaJJesbHylo ¢opmy oobema. Llesbio paboThl siBJseTCS JIOKAJbHOE
ONUCaHHe TPeXMePHbIX ONHOPONHBIX IPOCTPAHCTB, HE NOMYCKAOIMX UHBAPUAHTHBIX 3KBUA()(UHHBIX
CBSI3HOCTel HeHyJeBOH KPUBH3HBI, pacCMaTpUBaeTcs C/aydaid HepadpellMMoH rpynmnsl JIu npeo6-
pasoBaHuii. OrnpenesieHbl OCHOBHBIE TOHSATHS: H30TPOMHO-TOYHAS Tapa, HHBapuaHTHas addrHHas
CBSI3HOCTb, TEH30Pbl KPUBU3HBI U KpyueHus, TeH30p Puuun, sxBuadpuHHas cBA3HOCTb. JIokanabHOe
M3y4yeHHe ONHOPOIHBIX NMPOCTPAHCTB PABHOCHUJBHO HCCJ/EIOBAHHUIO Map, COCTOSILLMX W3 a/redpbl
JIn u ee nonasnre6pel. [ss TpexMepHBIX OZHOPOAHBIX NPOCTPAHCTB Hepas3pellMMbIX rpymnm Jlu,
JOMYCKAIIIKX HHBAPUAHTHBIE CBSI3HOCTH TOJIBKO HEHYJeBOW KPUBH3HBI, ONpeleseHo, PU KaKHuX
YCJIOBUSAX MPOCTPAHCTBO He NOoMycKaeT 3KBUa(PUHHBIX cBA3HOCTeH. Mcc/enoBaHUs OCHOBaHbI Ha
UCII0Jb30BaHUU CcBOMCTB anrebp Jlu, rpynn JIu ¥ oMHOPOAHBIX NPOCTPAHCTB M HOCST, [JIABHBIM
o6pa3om, JoKanbHbIH xapakTep. OcoO6eHHOCTBIO METOM0B, MPEACTaBJEHHBIX B padoTe, SBJSETCS
NpUMeHeHHe YUCTO a/re6panyeckoro rnoaxona K ONMCaHUIO MHOI00Opasuil U CBA3HOCTEH Ha HUX.
[TosyueHHble pe3ysnbTaThl MOI'YT OBITh UCIOJNB30BaHbl B padoTax no Aud¢epeHLHalbHOR TeOMeTPHH,
nuddepeHLHaNbHEIM YPaBHEHHUSIM, TOMOJIOTHH, a TaKKe B APYrUX o06/acTsX MaTeMaTUKH U (PU3HKH,
NIOCKOJIbKY MHOTHMe (DyHIaMeHTaJlbHble 3a7a4l B 3TUX 00JIaCTAX CBs3aHbl C U3y4YeHHEM HHBapHaHT-
HbIX 00BbEKTOB Ha OIHOPOAHBIX IPOCTPAHCTBAX, & aJrOPUTMbl MOI'YT ObITh KOMIIBIOTEPU3UPOBAHBI U
[pUMeHeHbl Uil pelleHHs] aHaJOTMUYHBIX 3ajad B 60JbLIMX Pa3MepHOCTSX.
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Abstract. An important subclass among homogeneous spaces is formed by isotropically-faithful
homogeneous spaces, in particular, this subclass contains all homogeneous spaces admitting
invariant affine connection. An affine connection is equiaffine if it admits a parallel volume form.
The purpose of the work is the local description of the three-dimensional homogeneous spaces
that do not admit invariant equiaffine connections of nonzero curvature. We have concerned the
case of the unsolvable Lie group of transformations. The basic notions, such as an isotropically-
faithful pair, an invariant affine connection, curvature and torsion tensors, Ricci tensor, equiaffine
connection are defined. A local study of homogeneous spaces is equivalent to the investigation
of pairs consisting of a Lie algebra and its subalgebra. For three-dimensional homogeneous
spaces of nonsolvable Lie groups that admit invariant connections of nonzero curvature only, it is
determined under what conditions the space does not admit equiaffine connections. Studies are
based on the use of properties of the Lie algebras, Lie groups and homogeneous spaces and they
mainly have local character. A feature of the methods presented in the work is the application
of a purely algebraic approach to the description of homogeneous spaces and connections on
them. The results obtained in the work can be used in works on differential geometry, differential
equations, topology, as well as in other areas of mathematics and physics, since many fundamental
problems in these areas relate to the investigation of invariant objects on homogeneous spaces, the
algorithms can be computerized and used for the solution of similar problems in large dimensions.
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BBenenue

«KprBbIe U NMOBEPXHOCTH, CJYKHBILIHE OCHOBHBIMH 00beKTaMM H3yUeHHsl B KJaccHye-
CKOM nuddepeHIIMabHOA reOMeTPUH, BCce OOJiblie BBITECHSIIOTCS Telepb n-MEPHbBIMU AU-
(pepeHUMpPYyeMBIMH MHOr000pasvsIMU C 3alaHHBIMH Ha HUX Pa3JIMUHbIMH FeOMeTpUYECKHMH
cTpykTypamu» [1, c. 5]. OcHOBHasi TPyAHOCTb MOCTPOEHHUSI UHBAPHUAHTHOrO AU(QepeHIIH-
aJIbHOTO MCUYHCJIEHHS] Ha MHOT00Opa3uM 3aKJ/04aeTcsi B HEOOXOAUMOCTH OTOXKAECTBJISATh
KacaTeJibHble IPOCTPAHCTBA K MHOr00Opa3uio B Pa3/jUUHbIX €ro TOYKax, CJeJ0BaTeJ/bHO,
TpebyeTcs onpele/]UTh NapaJjie/bHbld NepeHOC reOMeTPUUeCKUX 0ObEKTOB U3 OJHOH TOYKH
MHOroo6pasusi B Ipyry. DTy TPYAHOCTb MOXKHO OOOHTH, (DUKCHUPYsI HA MHOTOOOPa3UH
NOTOJIHUTE IbHblEe CTPYKTYpPbl, HAlpUMep CBSI3HOCTH.

Eme ®enuke Kneitn [2] yTBepxaaj, 4To HauboJsiee MoJe3HBIM COCOOOM H3yUeHHUs
reOMeTpPUYECKUX CTPYKTYP SIBJISIETCS U3yueHHe CHMMETPHH, T.e. IpyI NpeoOpa3oBaHUH,
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COXPaHSIIOIKX 0COOEHHOCTH CTPYKTYphl. KoHLenuuu U MeToarl, OCHOBaHHBIE HA I'PyNnax
npeoOpa3oBaHUH, 3HAYUTEIbHO H3MEHMJH JHMLO COBPEMEHHOH MaTeMaTHUKH U (DHU3UKH.
IT0 006CTOSATENBCTBO CB32HO B MEPBYI0 O4Yepefib ¢ KOHCTPYKTUBHBIM MOAXOAOM, KOTOPBIH
BHOCHT B MaTeMaTHKy HcrnoJsb3oBaHue rpynmn Jiu. OnHol U3 HanboJsiee 3HAYUTEJbHBIX
uneit Coyca Jlu aBisieTcs BblieseHHe KJacca TPAH3UTHUBHBIX TPYMNI NpeoOpa3oBaHUM
KaK KJjacca 00beKTOB, KOTOpPble MOT'YT ObITb M3yuYeHbl KOHCTPYKTHBHO, TakK Kak Jiobas
npobJsieMa, OTHOCALAACS K OJHOPOAHBIM NIPOCTPAHCTBAM, MOXKeT ObITb pa3pelleHa B SBHOM
BUJIE U CBeJleHA K KJacCU(PUKALMOHHOH 3afa4e. BaxkHbIH MogKIacC cpeid BCeX OAHOPOAHbBIX
NPOCTPAHCTB (DOPMHUPYIOT H30TPONHO-TOYHBbIE OJHOPOAHbIE MPOCTPAHCTBA, B YAaCTHOCTH,
3TOT MOAKJIACC COAEPKUT BCe OLHOPOAHbIE NPOCTPAHCTBA, AOMYCKAaIOLIMe HHBAPUAHTHYIO
ap(pUHHYIO CBSI3BHOCTb. DTOH CBA3HOCTBIO 3a[1aeTCsl FeOMeTPHUsl Ha MHOT000Opa3nH, CBSI3HOCTb
onpezessieT KOBapUaHTHOe AU((epeHUpoBaHe U NapaJe/bHbli epeHOC TEeH30POB.

AddunHas cBA3HOCTD sIBJIsIETCS SKBHAP(UHHON, eC/IM OHA JOMYyCKaeT MapaJesbHYIo
dopmy o6wvema (cM. [3]). OnHopoaHbBIe pOCTpaHCTBA HepaspelnMbIx rpynn JIu, pomycka-
jole aGrHHbIE CBSA3HOCTH TOJBKO HEHYJEeBOH KPUBH3HBI, NIPUBeJeHBl B padoTe [4].

B nanHo# paGoTe u3yuyaeTcs, NPU KaKHUX YCJIOBUSIX YKa3aHHble NPOCTPAHCTBA He
JIONYCKAT 3KBUA(P(PUHHBIX CBA3HOCTEH.

1. OcHoBHBbIE omnpeneeHus

[Tycts M — nuddepeHurpyemMoe MHOroo0pa3ue, Ha KOTOPOM TPAH3UTHBHO IeHCTBYET
rpynna G, G = G, — cTabuu3aTop NpOM3BONbHON ToukM = € M. IlycTh §— anre6-
pa Jlu rpynnsl Jlu G, a g — nopanre6pa, cooTeTcTBylomas noarpynne G. IIpo6iema
KJaccu(pUKalUKM OfHOPOAHBIX mpocTpaHcTs (M, () paBHOCHJbHA Kjaaccudukauuu (c
TOYHOCTBIO 10 9KBMBajeHTHocTH) nap rpynn Jlu (G, G), rae G C G, Tak KaK MHOT006-
pasue M MOXeT GbITh OTOXJECTBJEHO C MHOT00OpasHeM JIeBbiX CMeXHbIX KaaccoB (/G
(nompo6uee cM. [5]); onucanue nap (G, (), acCOLMMPOBAHHBIX ¢ AaHHOH mapoi (g, g),
nano I'. 1. MoctoBeim [6]. [Tapa (g, g) Ha3biBaeTcsl U30MPONHO-MOUHOL, €CJIU TOYHO
U30TPOIHOE MpelcTaBjeHre g. Tam, rie 3TO He CTAHET BHI3bIBATb PAa3HOUTEHHSs, OyaeM
OTOXJECTBJISITh MOANPOCTPAHCTBO, IOMOJHHUTENbHOE K g B @, ¥ (PAKTOP-MPOCTPAHCTBO
m=3g/g.

Apepunnoii caszrocmoio Ha nape (g, g) Ha3biBaeTcsi Takoe otobpaxenue A : g — gl(m),
4TO €ro OrpaHHueHHe Ha g — U30TPOIMHOE MpeicTaBjeHHe Moma/nredpsl, a Bce oToOpa-
JKeHHe §IBJIsieTCs g-UHBapHaHTHBIM. VIHBapHaHTHble ap(pHUHHBIE CBS3HOCTH HA OLHOPOM-
HoM mpoctpaHcTBe (M, G) HaxomATcs BO B3aUMHO OIHO3HAYHOM COOTBETCTBHH (CM.,
Hanpumep, [7]) ¢ apduHHBIMH CBsi3HOCTSIMH Ha mnape (g, g). Heobxomumoe ycioBue
CyLIeCTBOBaHUS apPUHHON CBSIBHOCTH COCTOWUT B TOM, UTO IpelCTaBJeHHE M30TPOIMHH
nast G 1oJKHO ObITh TOYHBIM, ecau G addexTuBHa Ha G/G [8,9]. Tensopvl kKpusus-
Hot R W kpyuenus T VHBApUAHTHOH CBSI3HOCTH MOXKHO BBIPAa3HUTb B TEPMHHAX CBS3HO-
cti A cienyromnm o6pasom (moppobHee cM. [8]): R(zm,ym) = [Alx), A(y)] — A([z, y]),
T (Twm; Ym) = M)y — A(y)Zm — [, y],, 214 BceX z,y € g. Bynem rosoputs, uto A nmeer
HyJeBoe KpydyeHHe (M/H SIBJSETCS CBSIBHOCTbIO 6e3 KpyueHHsi), ecan 1 = 0. Onpenenum
mensop Puuuu Ric(y, z) =tr{x — R(z,y)z}. Bynem roBoputb, uto appuHHas CBS3HOCTb
A sBasieTcsi n0KaabHO aKksuagp@uunol, ecan trA([xz,y]) =0 nas Bcex x,y € g (T. e.
A([g,8]) C sl(m)). AdpuHHas CBA3HOCTb C HYJEBBIM KpydeHHEM HMeeT CHMMETPHUECKHH
TeH3op Puuuu Torma ¥ TOJMBKO TOTAA, KOrJa OHa JoKaJabHO 3kBHadduHHa [3].

[Ton sksuag@unnoii cessnocmoro 6yneM NmoHUMaTh aPUHHYIO CBSI3HOCTH A (6e3
KpydeHust), ajst Kotopod trA(z) =0 mias Bcex x € g. B atom cayuae o4eBHIHO, YTO

A(g) C sl(m).
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2. OnucaHue OJHOPOIHBIX MPOCTPAHCTB,
He JONMYyCKAamuX KBHA(P(PUHHBIX CBA3HOCTEN

Bynem onuchiBaTh napy (g, g) Mpu momouy Tabaullbl YMHOXKeHUs anre6psl JIu g. Yepes
{e1,...,e,} o6o3Hauum 6Gasuc g (n = dimg). Bynem nosaratb, uto nopanre6pa Jlu g
MOPOXKAAETCS BEKTOPAMH €1, ..., €3, A {U] = €9, Uz = €,_1,U3 = €, } — 0azuc m. ns
HyMepaluu noparedp UCMoab3yeM 3aluch d.n, a AJs HyMepaluu nap — 3anuck d.n.m,
COOTBETCTBYIOIINE TPUBEIeHHBIM B [4], 31ech d — pa3MepHOCTh MoaaJredpsl, n — HOMEp
nopanre6pel B gl(3,R), a m — Homep mapwl (g, g).

Teopema 1. Bce mpexmeproie 00HOpoOHbLe npocmparHcmea, onpedeasemvie napamu
(9,9), makue, umo g Hepadpewuma, 0ONYCKAOWUEe UHBAPUAHMHbLE AP PUHHbLE CBA3HO-
Cmu MOAbKO HeHyAesol KpuBu3Hol, HO He donyckaroujue aksuagpdunnolx ceasrnocmell,

AOKAAbHO umerom caedyrouutl euo:
- g paspewuma:

2.1.2. €1 €9 (51 u9 us 2.3.2. €1 €9 (75} ug us
€1 0 0 (31 —Uu9 0 €1 0 0 —Uug (31 0
€9 0 0 0 0 us €92 0 0 0 0 us
Ul —Uui 0 0 €1 0 s Ui U9 0 0 €1 0 y
u9 ug 0 —€1 0 0 u9 —UuUl 0 —e1 0 0
us 0 —us 0 0 0 us 0 —us 0 0 0
2.3.3. €1 €9 (51 u9 us 2.9.12. €1 €9 Uil ug us
€1 0 0 —U2 (51 0 €1 0 —e9 Ul '2U2 2U3
€9 0 0 0 0 us €9 €9 0 0 0 (75}
(75} ug 0 0 —€1 0 y (75} —UuUl 0 0 €9 0 y
u9 —Uul 0 (&) 0 0 u9 2U2 0 —€9 0 —e1
us 0 —us 0 0 0 us -QU3 —Uul 0 €1 0
3.8.8. €1 €9 €3 (51 u9 us 4.13.3. (&) €9 €3 €4 (31 u9 us
€1 0 0 €3 (5] 0 0 €1 0 €9 €3 0 (3] 0 0
€9 0 0 €3 0 u9 —us €9 —€9 0 0 €3 0 Ul 0
e3 |—eg —e3 O 0 0 Ul es |—es3 0 0 —e O 0 Ul
(75} —U1 0 0 0 €3 0 €4 0 —€3 €9 0 0 —Uus ug
u9 0 —Uu9 0 —es3 0 262-61 U1 —Ul 0 0 0 0 —€y —€3
ug 0 w3 —up 0 e1-2¢e9 O U9 0 —ug O ug  €s 0 —ey
us 0 0 —Uupr —u €3 €4 0
4.11.2.] e es es eqs up uo ug 4.13.2. e eo es e4 Ul Uy U3
€1 0 0 €3 €4 Ui 0 0 €1 0 €2 €3 0 Ui 0 0
€9 0 0 —e€3 €4 0 u9 —us €9 —€2 0 0 €3 0 (75} 0
€3 —e3 €3 0 0 0 ul 0 €3 —€3 0 0 —€9 0 0 ul
eq —eq4 —eq4 O 0 0 0 U1, e4 0 —e3 eo 0 0 —usg wusg;
(51 —Uul 0 0 0 0 €4 €3 (75} —UuUl 0 0 0 0 €9 €3
u9 0 —Uu2 —U1 0 —e€4 0 €2 us 0 —Uul 0 us —€9 0 €4
U3 0 U3 0 —u; —e3 —es O U3 0 0 —u; —us —e3 —eq O
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- g Hepa3pewuma:

6.1.3. (&) €9 €3 €4 €5 €6 ul u9 us
€1 0 262 -263 0 €5 —€g (75} —Uu9 0
€92 -262 0 €1 0 0 €5 0 ul 0
€3 263 —€1 0 0 €6 0 (25 0 0
€4 0 0 0 0 €5 €6 (75} u9 0
€5 —€5 0 —€6 —€5 0 0 0 0 Ui
(&1 (&1 —E€5 0 —€g 0 0 0 0 (%)
(5] —UuUl 0 —Uu9 —U1 0 0 0 0 —€5
us us —Uul 0 —Uus 0 0 0 0 —€g
us 0 0 0 0 —Uui —Uu2 €5 €g 0

[leficTBUTeIbHO, B paboTe [4] HaliIeHbl Bce TpeXMepHble OMHOPOIHBIE TPOCTPAHCTBA,
ompenesisieMble TapaMu (g, g), Takue, 4YTO § HepaspellnMa, NOMyCKalollie HHBAPHAHTHBIE
a((pUHHBIE CBI3HOCTH TOJIBKO HEHYJ/E€BOHW KPHUBU3HBL. VcHosb3ys mosydeHHYIO KJacCU(pHKa-
LU0, HalaeM, CyLIeCTBYIOT I 3KBUAa(D(PHUHHBIE CBA3HOCTH HA MPOCTPAHCTBAX yKA3aHHOIO
BUJIA.

[Tockosbky orpanuuenne A : g — gl(m) Ha g — M30TPOMHOE TpeACTaBIeHHe MogaNred-
pBl, CBSIBHOCTb OMpefeJseTcs CBOMMH 3HaueHUusiMH Ha m. [Tpu A(uy) = A(ug) = A(us) =0
CBSI3HOCTb Oy/ileM Ha3blBaTh HYJIEBOH.

AddunHas CBI3HOCTH sIBJsS€TCS HYJeBOH B caydasx 2.9.12, 4.11.2, 4.13.2, 4.13.3, 3.8.8,
2.1.2, 2.3.2, 2.3.3, TeH30pbl KPyUeHHS B YKa3aHHBIX CJAydasiX TakKxke HyJeBble. B cayuae
6.1.3 apuHHasA CBA3HOCTb UMeeT BUJ

0 0 P13 00 0 1,1 0 0
A(Ul): 0 0 0 s A(Ug): 0 0 p173 s A(U3): 0 7'171 0 s
00 O 0 0 O 0 0 7rai+mgs

r11,P1,3 € R, a TeH30p Kpy4yeHUs —
T(uy,uz) = (0,0,0), T(uy,uz) = (—p13+711,0,0), T(uz,u3)=(0,—p13+7r11,0).

CootBercTBeHHO, B cayuae 6.1.3 7" = 0 npu 711 = p1 3.

3aMeTHM, 4TO BO BCEX 3THUX caydasx, kpome 2.9.12 u 3.8.8, umeeMm trA([y, z]) =0 nas
BCeX Y, 2 € g, T.e. yKa3aHHas TPHBHAJbHAS CBSIBHOCTb SIBJSETCS JIOKAJbHO 3KBHA(D(HUHHOM,
a B caydae 6.1.3 yokanbHO 3kBUa(DUHHAS CBA3HOCTb (6e3 KpyueHHs) MPUHUMAET BUJ

00 ps 00 0 P13 0 0
A(ul) = O O 0 ,A(Ug) = O 0 p173 ,A(Ug) = O p173 0
00 O 00 O 0 0 2pis
B caiyuae 2.9.12 umeeM [ug, uz] = —eq, HO trA(e;) # 0, T.e. CBSI3HOCTb He sIBJIsIeTCS
JIOKaJIbHO 3KkBHaPUHHOH, B caydae 3.8.8 aHAJOTHUHO [ug,us3] = 2e5 — €1, MOCKOJbKY

trA(2es — e1) # 0, CBA3HOCTb He SIBJISIETCS JIOKAJIbHO 9KBUAGD(HUHHOM.
TeHnzop kpuBHU3HBI B caydae 2.9.12

00 —1 00O 1 0 0
R<u17u2) =100 0 ) R(UhUg) =1000 ) R(UQ,U:;) =10 -20 )
00 O 00O 0 0 2
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torga TeHsop Puuun Ric(y, z) =tr{z — R(z,y)z} umeer BUI

0 0 0

0 0 -3

0 -2 0

U He siBjseTcss cuMMeTpuueckuM. OcrasbHble Caydad pacCMaTpPUBAIOTCS AHAJOTHUHO.
Takum o6pasom, nosyuaem TeH3opbl Puuuu, npuBeneHHble B TabJuLeE.

Tensopsl Puuun / Table. Ricci tensors

[lapa Tenszop Puuun [Tapa Tenszop Puuun
0 -1 0 -1 0 0
2.1.2 -1 0 0 232 0 -1 0
0 0 O 0 0 O
1 00 0 0 O
2.3.3 010 29.12,3.8.8 0 0 =3
0 0 0 0 -2 0
0 0 0 0 0 O
4.11.2 0 0 -2 4.13.2 0 -2 0
0 -2 0 0 0 -2
0 00 0 0 0
4.13.3 02 0 6.1.3 0 0 0
00 2 0 0 2pjs+2

Tenzop Puuuu siBsisieTcsi CHMMETPUYECKUM TOTJA W TOJIBKO TOTZA, KOTJAA CBS3HOCTh
JIOKaJIbHO 3KBHA((UHHA, T. €. BO BCEX MPUBEAEHHBIX Caydasx, Kpome caydaeB 2.9.12 u
3.8.8, UTO COOTBETCTBYET MOJYUEHHOMY BBILLE.

st map (g, g) BEIIMIIEM M30TPOIHBIE MPeACTaBIeHUs. B caydasx

x x x Y x z
2.1. —T ;2.3 —x ; 2.9. —2x ; 3.8. Y :
Yy (0 2z -y
r z u rT Yy =z x oz
4.11. Y ;4.13. ;61 v y v
—y —u

A(g) He mpuHaaIexHT s[(M), MO3TOMY COOTBETCTBYIOLLIHE Taphl (g, §) He NOMYCKAIOT IKBHU-
a(UHHBIX CBA3HOCTEH, 31eCh 1JIs YIPOLIEHHs 3alMCH BMECTO CTAHIAPTHOro 0603HaueHHs
nast mopanre6pel B gl(3, R)

z 0 0 x
g= 0 —z O r,y €R MCII0J/Ib30BaHa 3alHCh - |
0 0 y Yy

npuueM MnepeMeHHble 0003HAYeHbl JATUHCKUMU OyKBaMu M mnpuHaanexatr R, a 6asuc
nofa/reOpsl M0 yMOJYaHHIO BbIOMpaeTcs, MpuaaBas OQHOW M3 MepeMeHHbIX 3HaueHHe 1, a
octaibHbIM — 0, HyMepauusi 6a3UCHBIX BEKTOPOB COOTBETCTBYET as(aBUTY.
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H. I1. Moxevi. OnHopoAHbIe MPOCTPaHCTBa HepaspelumMbix rpynn Jin @

[IpsiMBIMM BBIUMC/IEHUSIMU TIOJy4YaeM, 4TO OCTaJbHble OJHOPOJAHblE NIPOCTPAHCTBA, HaM-
IeHHble B paboTe [4], momyckaioT 3KBHaQPUHHBIE CBI3HOCTH, T.€. IPYTHX TPEXMEpPHBIX
OTHOPOIHBIX MPOCTPAHCTB HepadpelluMbIX rpynn JIx, ponyckamoumux apguHHble CBS3HOCTH
TOJIbKO HEeHYJIeBOM KPUBH3HBI, HO He NONYCKAKUIMX 3KBHA(P(PUHHBIX CBA3HOCTEH, KpoMe
NpUBEJIeHHbIX B TeopeMe |, He cyllecTByeT.

3akjarouyenve

Takum o6pas3oMm, HaleHO U MPUBENEHO B SIBHOM BHJE IOJIHOE JIOKaJbHOE OMHUCAHHE
TpPeXMepHbIX OJHOPOAHBIX MPOCTPAHCTB C Hepa3pelIMMo# rpynmnoil npeobpasoBaHuii, 10-
NyCKaIoLMX UHBAPUAHTHbIe a(PUHHbIE CBA3HOCTH TOJIKO HEHYJIeBOH KPHBH3HBI, HO He
JONYyCKaUX 3KBUAQPUHHBIX cB3HOCTeH. OCOOEHHOCTbIO METO/IOB, MPeACTaB/IeHHbIX B
paborte, siBJsleTCs IPUMEHEHHe YUCTO asnredbpanyeckoro rnoaxoia K ONHUCaHUI0 MHOrootpa-
3UH U CTPYKTYp Ha HUX. [losmyyeHHbIe pe3ysnbTaThl MOTYT OBITh HCIIOJb30BAHBl B paboTax Mo
nvddepeHHaNbHON reoMeTprH, A hepeHIaNbHbIM ypaBHEHUSIM, TOMOJIOTHH, a TaKXKe B
APYrux obsacTsaX MareMaTHKH U (PU3HUKH, a aJrOPUTMBl MOTYT ObITb KOMIIBIOT€PU3HPOBAHBI
M MCIOJb30BaHbl /ISl pelleHHs aHaJOrMYHBIX 3a7a4y B OOJBLUIMX Pa3MepHOCTSIX.
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