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Bbeiicent6aeBa Kyaaiima IllepraeBaa

Epkin JleiiOnun anredpajiapbIHbIH IIKI ajaredpajgapbl MeH
aBTomMopdusmaepi

6D060100-«Marematuka» MaMaHIbIFbl OOkbIHIIIA PhD 10KTOpPBI FBIIBIMU
JIOPEIKECIH ajTy YUIIH YCHIHBUTFAH AUCCEPTalUsIFa

TYKBIPBIMJIAMA

3eprTey TAKbIPLIOLIHBIH 63eKTiIiri. JleiiOuun anreOpanapbl 1965  Kblibl
D-anreOpanapel  gereH  arneH  A. BIIOXTBHIH JKYMBICBIHIA aJiFalll PET KE3ACCTI.
Keitinipek Oyn  anreOpanap XK-JI. Jlonmeli men JI. KywuieHHIH »KYMBICBIHAA
OUKIIIK  TOMOJIOTHMSUIAp MEH  Marpunanap — anreOpanapblHblH — XOXIIWIIb
TOMOJIOTHSTIAPBIHBIH  KACUETTEPIH 3epTTey OapbichiHaa naiima Oosael. Kasipri
yakbiTTa JleiOnun anreOpanapsl ®panius, ['epmanus, Peceit, Uranusa, Kanana,
Kazakcran, AKII CusIKTBI KONTEreH €NAEPAIH MAaTEMATUKTEPIMEH OCNICEHAl TYPAES
3epTTENYE.

JleitOnn  anreOpanapblHbIH — Kiacel  JIM  anreOpanapblHbBIH - KAKbIH
YKaJIMbUTaMachl OONFaHABIKTaH, OlpiHII Ke3ekTe JIn anreOpanapel YIIiH albIHFAH
AllKbIH HOTWKENICPAIH YKCACTBIFBIH 3€PTTEY YChIHBUIAABL. EpkiH anreOpanapasiy
1Kl anreOpamapblHbIH ~ KYPbUIBIMBIH ~ 3€PTTEY, AaKbIpibl  PaHITI  €PKIH
anreOpanapAblH,  aBTOMOPPHU3MACP TONTAPbIH CHIATTAY, AKBIPJIBI TYbIHIAYIIbI
anreOpaiapAblH KIpIC MOCENENEPIH, €PKIH KOOEHTIHAUIEpAl 3€pTTEy  €PEKIIe
KbI3bIFYIIBUIBIK TY IBIPAIbI.

AW, Mupwo nen E.BuUTTiH epkiH anreOpanapblHbIH EPKIHIITT Typaibl
TEOpEMachl KJIAcCUKANBIK Oonaabl. byn teopema JleitOHun anreOpanapsl yimiH
OpPBIHJAIIMAFaHbIMEH, €pKiH JIeiOnul anreOpanapblHbIH 1Kl anreOpaiapbiHbIH
¢unut Oemiuymairii A.A. Muxanes nen Y.Y. OwmipOaeB poneneni. Exi Jln
anreOpachiHbIH KOOCHTIHAICIHIH ChI3BIKTHI Oa3uciH n¢ A .. [1IupiioB cunarTaibl.

Atakrbl arpimmibiH - Maremaruri [1. Ko akelpasl padrTi epkin Jlu
anreOpanapbiHblH,  OapyiblK, aBTOMOP(U3MI €pKiH OojaThiHbIH aaienaenl. A.T.

AOOBIKanBIKOB, A.A. Muxanes, ¥Y.Y. OmipOacB ekl aliHbIMaJIbLTbI €PKIH JIeHOHMLT



anreOpachiHblH  kabaibl ABTOMOP(U3MIHIH MBICAIBIH TYPFBI3/BL. Kaszipri
yakbITTa €pKIH ajreOpajgapablH aBTOMOPPU3MIEP TONTAPLIH 3€PTTEY OapbIChIHAA
BaH nep Kank, I1. Kon, JI. Makap-JlumanoB, A. Muxanes, A. UepHskepud, FOHT,
W.IT. lecrakos, Y.Y. OMipOaeB CUSKTBI FajbiMaap OlpKaTap HOTHKEIEP alijibl.

JKorapeiapl KeNTIpUITEHACPAlI €CKepeek, epkin JIeHOHMI anreOpanapblHbIH
1Kl anreOpallapblHbIH ~ KYPBUTBIMBIL ~ KOHE  aBTOMOP(U3MAEP TONTApPbIHBIH
TYBIHAAYIBUIAPBI TYPAJIbl CYPAK 63€KT1 OONaabl.

3eprTey HbicaHbl — JIeiiOHUN anreOpanapsl.

3eprrey moHi — Epkin JlelOHuI anreOpanapbIHbIH 101KI anredpanapsl MEH
aBTOMOp(pU3MIEDI.

3eprTey TAKBIPBIOBIHBIH MAKCAThIL. J(MCCEPTALMANBIK KYMBIC €Ki
ailHBIMaBUIBl €pKiH JIeHOHMII anreOpallapblHbIH aBTOMOP(PU3IMIEPI MEH €pPKIH
JleiiOnnn,  anreOpanapblHbIH 1Kl alreOpalapblHbIH ~ KYPBUIBIMBIH ~ 3€PTTEYTE
apHaJIFaH.

3eprTey omicrepi. JluccepTanMsyIbIK KYMBICTA TONTAP TEOPUSICHIHBIH
omicTepl MeH HaTwxkenepl, Jlu anreOpanap TEOPUACHIHBIH KYPbUIBIMABIK >KOHE
KOMOWHATOPJIBIK 9AICTEPI MEH HOTHKEIEPI KOJITAHBLIIBL.

ZKYMBICTBIH HEri3ri HITHKeJIepi:

- epkiH JIeHOHMI anreOpalapblHbIH €PKIH TYABIPYIIBUIAP KUBIHBIHBIH, 1K1
JKUBIHBIHAH TYBIHAAFAH KE3-KEITCH OH Macanaapel epkiH JleiOnui anreOpanapsl
OONaThIHBI TONCIACH ],

- epkiH JIeHOHMI anreOpanapelHbIH €PKIH KOOCHTIHIICIHIH ChI3BIKTHI Oa3uci
TYPFBI3BULIBL,

- O1p enmemal JleiOHuL anreOpanapbiHbIH €PKIH KOOSHTIHAICI YIIIH MKOHE
JKETKUTIKTI YJIKEH PaHITI €pkiH wmetadenmik Jlu anmreOpanapsl  YIIIH Kipic
MOCEJICCIHIH MEHIIIIMAL €MEC €KSHIIT JICIACHIL;

- €Kl alHbIMaJbLIBl  epkiH  JIelOHMIl  anmreOpanapblHbIH  KOJIJIBIK
aBTOMOP(PU3MIEP TOOBIHBIH €PKIH KOOCUTIHAL TYPiHAEC OCHHEIEHY1 aJTbIHABI,

- epkiH JIeiOHMI anreGpanapbIHbIH JIEMEHTAP AEPIIIK aBTOMOP(HU3MACPIHIH

KYPbUIBIMEBI CHIIATTAJIAbL,



- epkiH JleiOHun anreOpanapblHbIH KOJABIK ACPIIK aBToMopdu3muepl 2-
TYPFBIUIBIKTBI KOJIBIK OOJIAThIHBI ISJEIIACH I,

- eKl aiHbpIManbLIbl epkiH JleiOHu anreOpaiapblHbIH  KONABIK ACPITIK
aBTOMOp(PU3MIEP TOOBIHBIH €PKIH KOOCHTIHAI TYPiHAC OCHHEIEHY1 abIH/IbI,

- €K1 aliHbIMaNbUIbI epKiH JIeHOHUI aareOpanapblHbIH KOJIABIK JACPIIK eMeC
aBTOMOP(HU3MIHIH MBICATIBI TYPFBI3BUIIBL.

TeopusiIbIK KOHE NPAKTHKAJIBIK MAaHbIBABLIBLIFBL J{HCCEPTALMSITBIK
YKYMBICTBIH TEOPHSUIIBIK MaHBI3bI Oap. JluccepTaunusHbIH HOTHKEIIEP] MEH 9IICTEPIH
JleitOnui anreOpanapsl MeH e€pkiH JIeHOHUI anreOpanapbiH OyaaH opi 3€pTTEyTE,
COHBIMEH KaTap €pKiH anreOpanapably 1Kl airedpanapel MEH aBTOMOP(PHU3MACPIH
KOJiAaHyFa 00abl.

3eprTey TaAKbBIPbIObI OOWBIHIIA KAPHUSIAHBIMAAP. JluccepTanusibiK
JKYMBICTBIH HOTWXeNepl 9 >kympicta skapusuianrad. OHbIH 1miiHAe 1 Makana
Thomson Reuters KOMIaHUACHIHBIH FBUIBIMH >KYPHAIAAP KOPbIHA €HICH, UMITAKT-
(daktopsl Oap merenaik KypHaiaa, 3 makaia KP BFM-H OutiM >koHE FhUTBIM
)Kyiecin Oakbutay KomuTeTi ychiHFaH Oacmajga >KoHE 5 JKYMBIC XallbIKapablK,
KOH(DEpEHLMSITAPIbIH MAaTEPUATIAAPBIHA KapUSTIaHFaH.

JucceprauusiHbIH KYPbLIbIMBI MeH KeJjeMi. J(ucepraums kipicne MeH 3
OeniMHEH Typaasl. JuccepraumsHblH Kejeml 59 OerteH Typansl. JKYMBICTBIH

COHBIH/IA, >KaIbl caHbl 47 KOJNJaHbUTFaH SAeOUETTEDP TI31M1 KENTIPUITEH.
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BbeiicentaeBa Kynaiima IllepraeBna

Homanreopsl 1 aBTOMOPPU3MBI CBOOOAHBIX ajareop JleiiOHuna

AKTYaJIbHOCTDb TeMbl. AnreOpel JleliOHNMIIA BOEPBBIE MOSBUINCH B 1965
roay B padbore A. bioxa noa HazBanuem D-anre0p. [1o3xe 3Tu anreOpbl BO3HUKIIN
B padore XK.-JI. Jloges m /. KywineHa npu W3y4E€HUH CBOWCTB LUKIMYECKHX
roMOJIOTHA W roMosiornii Xoxmwmiabaa anreOp marpuu. B Hacrosmee Bpems
anreOppl JICHOHMIIA aKTUBHO MCCIEAYIOTCS MHOTMMHM MaremMaTukamu DOpaHnuw,
I'epmanun, Poccun, Utanmu, Kananer, Kazaxcrana, CIIA u 1.1

Knacc anre6p JleitOnnna sensercs Omm3kum 00oO0meHuem anredp Jin.
[ToaToMy B TNEPBYKO O4YEpEdb MPEACTABISETCS MHTEPECHBIM HM3YyUWTh AHAJIOTH
W3BECTHBIX pe3ynbraroB st anreOp Jlu. OcoOblii MHTEpPEC NPEACTaBIISIET
UCCJIE0OBAHUE CTPYKTYphl NoAaaredp CBOOOAHBIX aiareOp, OMUCAHWUE TPYIIbI
aBTOMOP(PHU3MOB CBOOOJIHBIX aireOp KOHEYHOrO paHra, mpoOremMa BXOXKICHUS B
KOHEYHO MOPOXKIACHHBIC MOAANITeOPhI, CBOOOAHOE MPOU3BEICHUE, U T. 1.

Kiaccnueckoin  sBnsercs teopema AWM. Illupmosa m E. Burra o
cBOOOAHOCTH moAanreOp cBoOOAHBIX anreOp JIu. AHamor  3TOro  pesyJsbrara
HeBepHa i anreOp Jleitbnnna. Tem He meHee, A.A. MuxaneB u V.Y, YmupOacs
JOKa3a (UHUTHYKO OTIASIMMOCTh MoAanreOp cBoOoAHbIX anredp JlehOHMIA.
Jluneitnpiid 6azuc cBOOOIHONO MPOU3BEACHUS JABYX anreOp JIu Takke OmucaHo
A H. IIupuioBbIM.

H3BecTHRI  anrmmiickuii  marematuk I KoH  gokaszan, dYro BCE
aBTOMOP(HU3MbI CBOOOIHON anreOpbl JIn KOHEUHOro paHra SBSIOTCS PYYHBIMH.
A.T. AGnprxameikoB, A.A. Muxanes, V.Y. YMup0OacB noCTpOUIN NPUMEDP JUKOTO
apromop(uama cBoOOaHON anreOpwl JlehHOHMIA OT ABYX mNopoxaaronmx. B

HACTOSIIIEE BpPEMs IOJYYEH LENbId P TMEPBOKIACHBIX PE3YJIBTATOB 110



WCCJICIOBAHUIO TPYIIBI aBTOMOP(PU3MOB CBOOOJHBIX alreOp, TAKUMU aBTOPAMHU
kak BaH nep Kank, [1. Kon, JI. Makap-JlumanoB, A. MuxasieB, A. UepHAKEBUY,
IOHnr, MLIT. llecrakos, Y. Y. YmupOacs u T.A.

BBuay BBIIECKA3aHHOTO CTAHOBUTCS AKTYaJbHBIM BOMPOC O CTPOCHHHU
noganredp cBoOomHBIX anreOp JleOHMna W 0 MNOPOXKAAOIIKX —TPYIIIBI
aBTOMOp(PpHU3MOB CBOOOHBIX anreOp JleHOHuna.

O0bekT ucciaenoBanus — ajareOpol JlehOHmIa.

IIpenmer mccaenoBanusi — nojgaireOpel U aBTOMOP(QU3MBI CBOOOJHBIX
anreOp JlelOHuIA.

[eas auccepTanuOHHOrO HCcaeAoBaHMsl. /laHHas padoTa MOCBsIICHA
UCCIICIOBAHUIO aBTOMOPQU3MOB W AUPPEPEHUMPOBAHUANA  ABYMOPOKIACHHBIX
cBOOOAHBIX areOp JIelHOHMIIa, UCCIENOBAHUAIO CTPYKTYPBI MOAANTe0p CBOOOIHBIX
anreOp JlelOHuIA.

Metoabl uccienoBanusi. B paboTe MCMONb3YyHOTCS METOIBI U PE3YJIBTATHI
HEACCOLMATUBHBIX aJlreOp, CTPYKTYPHOU M KOMOMHATOPHOM Teopun anredp JIn.

OcHoBHbIe pe3yJabTarbl. OCHOBHBIE PE3YJIbTAaThl JUCCEPTALMOHHOIO
WCCJICIOBAHMSI 3aKTFOYAOTCS B CIIEAYOLIEM

- JIOKa3aHO, 4YTO MNpaBble wuAcanbl cBOOOAHBIX anredp JleiOHuua,
NOPOKAEHHBIE JIFOOBIM TOJMHOKECTBOM MHOMXECTBA CBOOOIHBIX MOPOKAAIOLIMX
ATOU areOphbl, SBJISIFOTCS CBOOOIHBIMU anreOpamu JIeHOHuNa;

-[OCTPOEH 0a3uc CBOOOAHOTO MPOU3BEACHUS ABYX anreOp Jleiionuna;

-JI0Ka3aHa HEPa3peIIMMOCTh MPOOJIEMBl BXOXACHHS JJsl  CBOOOIHOIrO
NPOU3BECHUST TPOU3BOJBLHOM HEHyseBolW anreOpsl JleilOHnna wm  cBOOOIHOM
meTabeneBoid anreOpsl JIn JocTaTouHO OOIBIIOrO PaHra,;

-MOYYEHO TPEACTABICHUE TPYNIBl PYYHBIX ABTOMOP(PHU3MOB CBOOOIHBIX
anreOp JlelOHMIa 0T ABYX MOPOXKIAIOMUX B BUAEC CBOOOHOTO MPOU3BEICHHUS,

-OMucaHa CTPYKTypa MOYTH 3JEMEHTAPHBIX aBTOMOP(PHU3MOB CBOOOIHOMA
anreopsl JleiiOHuIa,

-I0Ka3aHO, 4YTO [MOYTH pPYy4YHBIE aBTOMOP(HU3MBI CBOOOAHON anreOpsbl

JleiiOHnna SBASOTCS 2-CTAOUIBHO PYUYHBIMU,



-MOJYYEHO MPEACTABIICHUE TPYIIbl MOYTH PYYHBIX aBTOMOP(PH3MOB
cBOOOHBIX anreOp JlelOHWIa OT ABYX MOPOXKAAIIIMX B BHAEC CBOOOTHOTO
POU3BEICHUS,

-MIOCTPOCH MPUMEP HE MOYTH PYYHOTrO aBTOMOpP(PU3Ma CBOOOAHON anreOphbl
JleiiOHMIa OT ABYX MOPOKAAOLIMX.

Teoperuyeckass W mnpakTHYecKass 3HA4YMMOCTh. Pabora wmMmeer
TEOPETUYECKOE 3HA4YCHME. Pe3ynpTaThl M METOABI JUCCEPTANMU MOTYT OBITh
WCIOJB30BaHbl JUIsl JaNbHEHIIEro ucciieqoBanns anreop Jleitbunna u cBoOOIHBIX
anreOp, a TakKe MPU UCCIAEAOBAHUM aBTOMOPPU3MOB CBOOOAHBIX anreOp. Kpome
TOTO, PE3YJIbTAThl MOTYT OBITh MCIIOJIB30BAHBI TPH YTEHUM CHELMAIBHBIX KYPCOB
10 TEOPUU KOJIELL.

IlyOnukanuum mno Teme MCCae0BaHUsl. Pe3ynbrarel AuMccepTalAd
oryOnmuKoBaHbl B 9 paboTax, u3 HUX 1 cTarks B 3apyOe’KHOM >KypHAJIE, UMEIOLINIA
UMNAaKT-(akTop MO AaHHBIM Oa3bl HAYYHBIX SKYPHAIOB KommaHuu Thomson
Reuters, 3 cTathy — U3 crucka, PEKOMEHAOBAHHOTO KOMHTETaM MO KOHTPOJIKO B
cdepe obpazoBanus u Hayku MOH PK, 5 paGoTel B MaTepranax MexayHapOIHbIX
KOH (pEpEHLIMHA.

Crpykrypa u 00beM auccepraumu. /[uccepranus COCTOUT U3 BBEACHUS U
Tpex pazaenaoB. OOmmid 00beM auccepranuud coctapisgeT 59 crpanuil. CrnuCcOK

JUTEPATYPbI, TPUBEACHHBINA B KOHIIE PaOOTHI, COAEPKUT 47 HAMMEHOBAHUA.



Beisenbaeva Kulaisha Shertaevna

SUBALGEBRAS AND AUTOMORPHISMS OF FREE LEIBNIZ
ALGEBRAS

The abstract of dissertation is presented for the scientific degree of the PhD of
mathematical sciences, 6D060100-« Mathematics»

Actuality of the problem. The Leibniz algebras was introduced for the first time
in 1965 in A. Blokh's work under the name of D-algebras. Later these algebras
have arisen in work J.-L. Loday and D. Quillen at studying of properties of cyclic
and Hochshild homologies of matrixes algebras. Presently Leibniz algebras is
actively investigated by many mathematicians of France, Germany, Russia, Italy,
Canada, Kazakhstan, and the USA etc.

Leibniz algebra class is a close generalization of Lie. So first of all it is
interesting to study the analogues of known results for the Lie. The particular
interest 1s the study of the structure of subalgebras of free algebras, the description
of groups of automorphisms of free algebras of finite rank, the membership
problem for finite generated subalgebras, and free production, etc.

The theorem’s of A.L. Shirshov and E.Witt about the free of subalgebras of
free Lie algebras is classic. The analogy of this result is incorrect for Leibniz's
algebras.  Nevertheless, A.A.Mikhalev and U.UUmirbaev proved finite
separability of subalgebras of Leibniz free algebras. The linear basis of free
production of two Lie algebras 1s also described by A.1.Shirshov.

The English mathematician P.Kohn proved that all automorphisms of Lee
free algebra of final rank are tame. A.T.Abdykhalykov, A.A Mikhalev,
U.U.Umirbayev constructed an example of wild automorphism of Leibniz’s free

algebra from two generating. Now a number of the first-class results of research



of group of automorphisms of free algebras is received by van der Kalk, P.Kohn,
L.Makar —Limanov, A.Mikhalev, A.Chernyakevich, H.Jung, 1.P. Shestakov,
U.U.Umirbaev, etc..

So the question about structure of subalgebras of Leibniz’s free algebras and

about generating groups of automorphisms of Leibniz’s free algebras is current.

The object of research. The Leibniz algebras.

Subjects of research. Subalgebras and automorphisms of free Leibniz

algebras.

The aim of the research. This dissertation work is devoted to the

investigation of automorphisms of free Leibniz algebras and investigation of the

structure of subalgebras of free Leibniz algebras.

Methods of the research. We use the methods and results of group theory

and structural and combinatorial theory of Lie algebras.

The main results of the work are:

it 1s proved that the right ideals of a free
Leibniz algebras generated by a subset of a set of free generators are free
subalgebras;

a linear basis of the free product of two
Leibniz algebras is constructed;

it 1s proved that the subalgebra
membership problem for free products of some nonzero Leibniz
algebras and free metabelian Lie algebra of a sufficiently large rank is
undecidable;

a representation of the group of tame
automorphisms of two-generated free Leibniz algebras in the form of free

product is obtained;



- the structure of almost elementary
automorphisms of free Leibniz algebras is described;

- it is proved that almost tame
automorphisms of free Leibniz algebras are 2-stably tame;

- a representation of the group of almost
tame automorphisms of two-generated free Leibniz algebras in the form
of free product is obtained;

- an example of an automorphism of two
generated free Leibniz algebras which is not almost tame is constructed.

Theoretical and practical importance. Work has the oretical value. The
results and methods of the work can be used for further research of Leibniz’s
algebras and free algebras, and also to research the automorphisms of free
algebras. Therefore, the results can be used when reading special courses according
to the theory of rings.

Publications on a research subject. Results of the dissertation are
published in 9 works. including 1 article in a foreign magazine, which has a
impact factor according to the database of scientific journals of Thomson Reuters;
3 articles — from the list recommended to Committees on control in education and
science of Ministry of Education and Science of Republic of Kazakhstan, the 5-th
work 1n materials of the international conferences.

Structure and volume of the dissertation. The work consists of an
introduction, three chapters, conclusions and a list of sources used. The total

volume of the dissertation is 59 pages.



