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VJIK 517.5
TEOPEMA THUIIA MAPLIMHKEBUYA /115 UHTETPAJIBHBIX OIIEPATOPOB
B AHU3OTPOIHBIX IPOCTPAHCTBAX

MyxkeeBa 7Ka3zupa MepkacuMoBHA
zhazira.mukeyeva@bk.ru
JOKTOPAHT 2-Kypca CHeNUaTbHOCTH «MaTeMaTHKa
EHY uwm. JLH.I'ymunesa, Hyp-Cynran, Kazaxcran
Hayunslit pykoBoautens — Hypcynranos E. /1.

B pa6orte [1], [2] ObuT MOTy4eH KpUTEpHiA KBA3H CIA00H OTpaHHUYEHHOCTH WHTETPALHOTO OIepaTropa B
npoctpaHcTBax JlopeHua.

B nannHo#l paboTe wncCieZOBaHO OrPaHMYCHHOCTh WHTETPANBHBIX ONEPAaTOPOB B aHM30TPOINHBIX
npoctpaHcTBax JlopeHua.

[Mony4yeno xpurepuil cnabOH OTPaHUYEHHOCTH HHTETPAbHOTO OIMepaTropa B STHX MPOCTPAHCTBAX,
J0Ka3aHO TeopeMa Tula MapLuHKeBHYa AJIs1 MHTEIPAIbHBIX OIIEPaTOpOB. Y CIOBHE MOJIYyYEHO B TEPMUHAX SAPO
oreparopa.

Mgl Oyznem paccMaTpUBaTh aHU30TPOITHBIE IPOCTPAHCTBA.

[ycte p = (p1,02) M q = (q1,92) 0<p,q < oo.

Yepes Ly, (R?) 0603HauMM aHU30TPOMHOE IpocTpancTBo Jlopenua [3] ¢ HopMoii

1
ERNL qz

x x qld q1 d
— o p2 DO [ 1P1 £y daty dat,
" f "Lp'q([Rz)_ fo t2 (fo (tl f 1 2(t1!t2)> tl) t y q <

1
3meck mpu q = oo mHTErpan ( fooo (F(t)4 %)5 MOHUMAETCSI Kak SUP;soF (t). Ilycte G C R - - usmepumoe
MHOXecTBO. Uepes e, (G)u e1(G, x;) obo3HaunM:  e,(G) = {x; ER, x3:R X {x,} N G D}

Jlnst nroboro x, € e,(G) onpenenum €4 (G, x3) = {x1 € R, x1: (xq,x,) € G}
IIycts t; > 0,t, >0

M ¢, = {G:|ex(F)| = ty, |e1(F, x2)| = t1,Vx; € e;(F)}

M, s, = {G:|ea(G)| = s2,|e1(G, x3)| = 51, Vx; € e,(G)}
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Ompenenum
[ =3, f(s)ds.

Mgl OyeM HCHob30BaTh I f** mpecTaBiIeHue f*(t) = sup I?ll ) g |f(0)]dx.
|E|=t

Jlemma 1 Ilycmeo f JIOKAbHO uHmezpupyemas QyHKyus, mozoa umeem mMecmo Hepagencmeo:

Jy £*(s)ds < 6sup| [, f (x)dx|

lel=3
Jlemma 2 Hycmb f JIOKAJIbHO UHmezpupyemasi ¢yHKLﬂ/lﬂ, moaoa umeem mecmo HepaseHcmeo.!

) * 1 % Tzt t
[ty ty, My) < fr72(ty, t;) < 72f(§1,;2,M0)

Teopema 1

Iycts 1 < p = (p1,02), 9 = (q1,q2) < ©0. 1y TOro 4TOOBI HHTETPATBHBIN OIIEPATOP
(Af)(x1, %) = [ fRz K(x1,%2,y1,¥2)f V1, ¥2)dy1dy,

ObLT OrpaHuyeH u3 Ly 1 (R?) PI Lg oo (R?) HEOOXOAUMO U JOCTATOUHO YTOObI

1
sup sup —— T 11| fG fF K (x1,%2,y1,y2)dx1dx,dy, dy,| < o

£>0,5;>06EM¢, 1, FEMs, 5, 01,72 1 P2
1 2 1 2

Teopema 2

Iycts po = (p?,p9) < p = (P1,p2) < p1 = (p1,p3). s HHTErPANBHOTO OIEpaTOpa

Tfy) = fRz J K (1, %2, 91, ¥2) f (X1, x2)dxy dx,

ecitn
1
M; = sup sup Tl 19t 1/l X[ Jo | Jp K1, %2, y1,72)dy1dy,dx; dxy| <

5i>0 GeEM 1/py ,1/p3 1/p1 _1/P3 S1 s2 G F

i sis2 ¢,"P1,"02 5 /P1s P2 (14| In22) (1+]In32])

ti>0 FEM¢, ¢, t1 ty
o, i=0,1

1 1172 |1 171

Torna ITf = maxMi (2= + =5 JIfl, fEL
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Ora nmybnukanws Obuta noguepskana rpantom AP051 32071 u AP0S51 32590 ot MuHucTepcTBO 00pa3oBaHus
u Hayku PecniyOnuku Kazaxcran.
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Abstract:

We prove that the group of automorphisms of a free left-symmetric algebra of rank two admits an
amalgamated free product structure.

Keywords: free left-symmetric algebra, automorphism, free product

The basis of free left-symmetric algebras
A vector space A over an arbitrary field k is called a left-symmetric algebra if for any x,y,z € A the
identity

(xy)z — x(yz) = (xz)y — x(zy) holds.
In other words, the associator (x,y,z) = (xy)z — x(yz) is symmetric with respect to y and z, i.e.
(x,y,2) = (y,x,2).
For right-symmetric algebras the following identity is satisfied:
x,y,2) = (x,2Y)

It is clear that the opposite algebra of a left-symmetric algebra is a right-symmetric algebra. In this sense,
the study of right-symmetric algebras is completely parallel to the study of left-symmetric algebras. In L. Makar-
Limanov, D. Kozybaev, U. Umirbaev [1] proved that automorphisms of free right-symmetric rank two algebras
are tame. We prove that the group of automorphisms of a free left-symmetric algebra of rank two admits the
structure of an amalgamated free product. Deriving, proving equations from articles gives us following results.

Let k be an arbitrary field. Through LS(x;, x; ...,x,) we denote the free algebra in the
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