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CamonopobHbie
O04HOpPOAHbIE ABYMEPHOE U TpEeXmepHoe
nopeHuesbl MHOroobpasus

M.H. NoaokceHoB
YupexcdeHue obpazosaHus «Bumebckuli 2ocydapcmeeHHbll
yHusepcumem umeHu N.M. Maweposa»

PUMaHOB0 UAU f0peHUeso MHO2006pa3ue Haseleaemcsa CcamonoO0bHbLIM, ecau OHO OonycKkaem CywecmeeHHyHo
ooHonapamempuyeckyto epynny nodobul. Mycme (G,g) — amo 00HOpodHoe MHO2006pa3ue epynnol Jlu, cHabyceHHoU
nesouHsapuaHmMHoli nopeHyesoli mempukol. lpeobpazosaHue f:G — G Ha3bIBAEMCA 20MOMEMUYECKUM a8MOMOpPGU3IMOM,
unu aemonodobuem, ecsu OHO ABAAEMCA 00HO8PEMeEHHO nodobuem u asmomopgpusmom epynmnel Jlu.

Lenb daHHOU pabomel — Halimu camornodobHbie 00HOPOOHbIEe 0PeHUE8bl MHO02006pa3us 00Hol 0symepHol u 00HoOU
mpexmepHol 2pynn J/lu u yKazame ux 2pymnnsl 20MOMeMmMuYecKux aemomoppu3mos.

Mamepuan u memoodbl. Paccmampusaomca 0se cesi3Hble 2pynnbl Jlu, cHabyeHHble aesouHeapuaHmHoli sopeHueeol
Mempukoli: dsymepHas G=A’(1), KOmopyo MOXCHO npedcmasuMs KaK 2pynny aghuHHbIX MPeobpa3o8aHuli MPAMOL, COXPAHAOUUX
opueHmayuto npamol, u mpexmepHas Gy=A’(1)xR. Ucrions3yromesa memodb! AuHeliHol anzebpsi u dughdepeHyuansHol 2eomempuu.

Pe3synemamel u ux obcymwdeHue. B pabome npusodumca mampu4Hoe npedcmasnaeHue 0gymepHol u mpexmepHol
ceAsHbIx 2pynn Jlu G =A’(1), A’(1)xR u coomsemcmeyoujux anzebp /lu, 8600AMcA KOOPAUHAMbI HO HUX U YKA3bI8AIOMCA
KOOPOUHAMHbIE 3anucu ae8020 c08U2A U 3KCMOHEHUUAnbHo20 omobpaxeHus. CHayana Haxodamca asmonodobus anzebp /lu,
a 3amem OHU MepeHocAMCA Ha epynnel Jlu. 3mo no3gosnsem Halmu opmyael, N0 Komopseim Oelicmeyrom
o0Honapamempuyeckue epynnsl nooobuli paccmampusaemsix 0OHOPOOHbIX /10PeHUesbIX MH02006pa3uli, 8 mom 4ucie me,
Komopble A8A5K0MCcA asmomopgusmamu epynn J/lu, a makxce Halimu nosHele epynnsl nodobuli smux mHo2o006pasul.

3aknroveHue. HalideHbl 08a camonodobHbix s10peHye8bix 00HOPOOHbLIX MHO2006pa3usa 0symepHOoU U mpexmepHOoU C8A3HbIX
2pynn Jlu u yKasaHel 0OHoNapamempuyeckue 2pynnel 20MOmMemMuYecKkux asmomop@usmos, a makxe HalideHbl Ux MnosHble
epynmnel modobuli. Peaynemamesl 0aHHOU pabomel Mo2ym 6bimb pacnpocmpaHeHsl Ha YembipexmepHyto 2pynny J/lu nodomuna
Vi,

110 KAACCUUKAYuUU BUGHKU.
Knrouesble cnosa: o0HopodHoe MHo2006pa3ue, epynna /lu, nodobue, 10peHYE8a MEMPUKA.
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Riemannian or Lorentzian manifold is called self-similar if it admits an essential one-parameter group of homothetic
transformations. Let (G,g) be a homogeneous manifold of Lie group, supplied by left-invariant Lotentzian metrics. A
transformation f:G — G is said to be a homothetic automorphism, or an autosimilarity, if it is simultaneously a homothetic
transformation and an automorphism of Lie group.

The objective of this paper is to find homogeneous self-similar Lorentzian manifolds of one two-dimensional and one three-
dimensional Lie groups and specify their groups of homothetic automorphisms.

Material and methods. Two connected Lie groups, supplied with left-invariant Lotentzian metrics are considered:
two-dimensional G =A’(1) (it can be represented as a group of affine transformations of a straight line, which preserve
orientation of the line) and three-dimensional G3=A’(1)xR.

Methods of linear algebra and differential geometry are used.

Findings and their discussion. In present paper matrix representation of two-dimensional and three-dimensional connected
Lie groups G =A"(1), A*(1)xR and their Lie algebras are presented; coordinates are introduced and formulas of left shift and
exponential mapping in this coordinates are specified. First autosimilarities of the Lie algebras are found, then they are carried
over to the Lie groups. It makes it possible to find formulas of one-parameter groups of similarities of the considered
homogeneous
Lorentzian manifolds, including those, which are automorphisms of Lie groups, and to find general groups of similarities of the
considered homogeneous manifolds.



Conclusion. Two self-similar homogeneous Lorentzian manifolds of two-dimensional and tree-dimensional connected Lie
groups are found, their one-parameter groups of homothetic automorphisms are specified and also full groups of similarities are
found. The results of the present paper can be carried over to for-dimensional Lie group of Bianchi subtype VI,.
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