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JJ1s ycnelmHoW NoArOTOBKM JUIJIOMHBIX U KOHKYPCHBIX CTyZleHYeCKUX PaboT, UCMOJIb-
3YIOLIMX TEOPUIO IPYII U aare6p Jlu, He0o6xX04MMO UMeTb 3JIEKTPOHHBIN pecypc, KOTOPBIHN €O-
JEPKUT KOHCIEKT JIEKIIMNA Mo 3TOM Teopuu. [laHHBINA 3JIEKTPOHHBIN pecypc Jo/KeH obecre-
YUTb PabOTy CTYAEHTOB II0 CAMOCTOSTEJbHOMY HU3YYEHHI0 TEOpeTHYeCKOro MaTepuasa. Lleab
JlaHHOM paboThbl — pacckas3aTb NPO MOJTOTOBKY BTOPOTO pasjesa 3JeKTPOHHOI'O KOHCIEKTa
JIeKLIMH, B KOTOpoM $opMyJiMpyeTcsl TeopeMa 06 06paTHOM QyHKIMHY, a TaKKe aHAJIM3UPYeTCs
cooTHolleHue Mexay rpynnoit GL(V) u anre6poit g/(V).

MaTtepuan u MeTO/bl. Vcrosb3yloTca NepBast rjiaBa yuebHUKaA [1] U 3/1eKTPOHHBIN pe-
cypc https://www.multitran.com.

PesyabTaThl U UX 06CcyKAeHMe. [yis pa3paboTKU 3JIeKTPOHHOTI'0 pecypca Mbl UCII0JIb3Y-
€M aHIJIOSA3bIYHbIM y4eOHUK [1], B KOTOPOM M3/1araeTcss TeopUs MaTPUUHBIX rpymi, Audde-
peHLHpyeMbIX MHOroo6pa3ui, rpynn u aiare6p Jlu. [lepBas ryiaBa yue6HUKa NOCBsLeHA TEOPUHU
AuddepeHIUpPYeMbIX OTOOpaXKeHUH N-MePHBIX eBKJIU0BbIX IPOCTPAHCTB.

B 3/1eKTPOHHOM KOHCIIeKTe NOHATUS AudPepeHMalbHOr0 HCYHCIeHUsI IpeiCTaBJ/IeHbl B
TepMHUHax JIMHeHHOH anre6psl. Tak, HanpuMep, nepBble NPOU3BOAHbIE GYHKLUHN U3 OJHOTO €B-
KJIM/I0Ba NPOCTPAHCTBA B JIpyroe 3aJal0TCs KaK JIMHeHHble Ipeo6pa3oBaHusl, a IPOU3BOAHbIE
BTOPOTO MOPsiZKa 3aJjal0TCsl Kak 6uMHelHble popMbl. HekoTOphle feTanu J0Ka3aTeabCTB Mbl
OIyCKaeM, U B TO 3Ke BpeMsl IPHBOJMUM MHOI'0 IPUMEPOB, U3 06J1aCTH MAaTPUYHBIX TPy U aJj-
re6p Jlu.

B nepBoM pasjiesie IpUBOAATCA C/leiyIOlHe ONpesiesIeHUs: IOKaJbHO 06paTHast pyHKIUs
B TOouKe, AuddeomopdusM kiacca, aHauTudeckue gupdeomopdusmel. Takxke paccMaTpuBa-
I0TCS (@ HEKOTOpBIE M J0KA3bIBAIOTCsI) TeOpeMbl: 06 06paTHOM QYHKLUK U O HesIBHOU QyHK-
nuu. Hanpumep, TeopeMa 06 obpaTHON GyHKIMU popMyaupyeTcs caeAyroiuM obpasom. [lycThb
U otkpsito BV, nyctb peU, u nyctb f: U—> W - kinacca C" Ha U. Ecaiu Df(p) e Hom(V,W) siBaisieT-
csl 06paTHMbIM JIMHEHHBIM NpeobpaxkeHueM, To f sBJsieTcs JIoKaibHO o6paTuMoi kiacca C' B
Touyke P. Kpome Toro, eciu ¢ ecThb jiokanbHO obpatumas k f u q=1f(p), o Dg(q)=[Df(p)] .

Bo BTOpOM pasjiesie mpu NOMOILU NPEAbIAYIUX Pe3YyJbTaTOB 0 QYHKIHUU €Xp U MPUCO-
eZIMHEHHOHN HeaccolMaTUBHOM anre6pe g/(V) obuieit nuHeliHo# rpynnel GL(V) aHanusupyeTcs
cooTHoueHue Mexay rpynnoit GL(V) u anre6poit g/(V), noka3plBarOTCsA CBOMCTBA JJIs1 3JIeMEeH-
TOB, IPHUHaAIexaWuX anredpe g/(V). AHanu3 pa3buBaeTcs Ha cJeAyIOLMe STaMbL:

(1) OTobpaxkeHue eXp UCIOJIb3YETCs, YTOOBI MOKa3aTh, YTO IJ106ajJbHOE YMHOXXEHHUE B
GL(V) ucnosib3yeT JIOKaJIbHOE aHAIMTUYeCKoe yMHOXKeHHe B End(V).

(2) MbI ucnosib3yeM BTOPYIO MPOHU3BO/IHYIO JIOKaJbHOT0 YMHOXKeHUs B End(V), 4T0OBI mo-
JIy4uTb 6UIMHel HOoe yMHOeHMe T B End(V), koTopble BMecTe nopoxaatoT anarebpy g/ (V).

(3) CroiicTBa GL(V) ucnosb3yr0Tcs, YTOObI HOAYYUTb GOPMYJIY AJIS T U TOXKAECTBA, KOTO-
PBIM OHO y/10BJIETBOPSIET.

(4) B 3aksitoyeHUH MbI MOKa3bIBaeM, Kak aBToMopduamMbl GL(V) ncnosb3yoT aBTOMOP-
¢usmel g/(V) ¥ BIBOJUM HEKOTOPbIE BaKHbIe POPMY.JIBL.

KOHCIeKT cONMpoBOXK/aeTcsl HECTOKHBIMU yIPAXKHEHUSMH, BbIIIOJTHEHHE KOTOPBIX 103-
BOJIUT 3aKPENUTh U3yUYeHHbIN MaTepUall.
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JlaHHas paboTa fBJisieTCs NMPOJAOKEHUEM pPabOThl MO CO3/[aHUI0 MOJHOMACIITAaGHOTO
3JIEKTPOHHOTO KOHCIIEKTa JieKIMHA, HayaTou BeinyckHunaMu ®MuMT Yepuwix B.B., lagxue-
Boit ®.C. u BaHoBo# E.A. [losiydyeHHBbIE pe3yJ/IbTaThl, BMECTE C U3yYeHUEM aBTOMOA0OUN U aB-
TOMU30METPUN Pa3JUUYHBbIX YeThIpexMepHbIX anredp Jiu (cM. pa6oTsl [2] - [5]) 6614 npeAcTaB-
JieHbl Ha Pecny6/iMKaHCKHe KOHKYPChl HAy4YHbIX Pa6boT cTyaeHToB 2019-2021 rofoB, U UM ObI-
JI IPUCBOEHHI JIBe MePBbIX U 0JHA BTOpas KaTETOPHUU.

3akioyeHue. B JaHHON paboTe Mbl paccKasasu Mpo MpPoJI0/HDKEHUE CO3/IaHUs 3JEKTPOH-
HOT'O KOHCIIEKTA JIEKI[UH [0 TeOpUHU I'pynn u aare6p JIu, KOTOpbIM UrpaeT BaXKHYI POJib B Op-
raHu3alMi UHAUBU/IyaJbHOTO U3yYeHUs TEOPUH CTyJeHTaMU BbIYCKHbIX KyPCOB U CTY/IEHTOB
BTOPOU CTyNeHU BBICIIEro 06pa3oBaHus IPU paboTe HaJ, KyPCOBBIMU U KOHKYPCHBIMHU paboTa-
MM, a TaKXKe AUIJIOMHBIMU MpoeKTaMu. PaboTa 1o co3/laHUI0 3JIEKTPOHHOT'O0 KOHCIIEKTA OYAeT
MPO/JI0/PKEeHA B TEKYILEM yYEOGHOM TOAY.
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Any Lie group G endowed with a left-invariant metric is a homogeneous manifold on
which the Lie group itself acts simply and transitively. This means that the stationary subgroup
G. is trivial. Therefore, the question is of interest: does there exist a left-invariant metric on the
Lie group such that the resulting homogeneous manifold has a group of motions whose dimen-
sion is greater than that of the Lie group itself, and this is equivalent to the fact that Ge contains a
one-parameter subgroup.

The purpose of this paper is to indicate the metric tensor on the Lie group
Giv=A*(1)xA*(1), under which it admits a one-parameter group of motions that leave the identi-
ty element of the Lie group fixed, and write out the action of this one-parameter group in the co-
ordinates associated with the matrix representation of this Lie group. For all other left-invariant
Lorentzian metrics, the connected component of the group of motions of the resulting manifold
is isomorphic to the Lie group Gyv itself.

Material and methods. We consider the 4-dimensional Lie group Gin=A"(1)xA"(1) and
its Lie algebra. We use methods of differential geometry.

Results and its discussion. Let the Euclidean or Lorentz scalar product be introduced in
the Lie algebra G. A linear transformation F: G— G is called an autoisometry if it is both an
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