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PEIIETKH TUCTPHBYTHUBHBIX W CBEPXJMCTPMBYTHUBHbBIX
MHOI'OOBPA3HUH T1OJTYTPYIII

B nanHoit pabote HaliaeHsl BCe MHOrooGpasus AMCTPHOYTHBHBIX M CBEpX-
IUCTPUOYTHBHBIX [ONYTPYNN, @ Takke OMNHCHIBAIOTCA pELIETKH HX nof-
MHOroo6pasuii.

Beenem Hekotopeie oOo3Hauenms. [IycTe paHo cioBo s = x,"l

x,, ecru k=1 %, ecau k, =1
h(s)= SR ON ;
X,, ecru k; >1 X,, ecnu k, >1

.x{ . Torna

— {
n(s)=k,i=Ll; n(s)=Y n(s), a c(s)={x,"‘,...,x,',’,"'} ~ MHOXECTBO BCEX
1
PAaIHYHBIX TMEPEMEHHBIX, BXOQSUIMX B § .
[/(s) BBIMHCHIBAET pa3NTUYHBIE MEPEMEHHbIE § B TOM MOpAAKe, B KOTO-
POM OHHM BCTpedaloTCd B s CleBa HampaBo, T.e. I(s)=x;x, ..x, .
Yepes ModV o6o3naunM MHoroobpasue nomyrpynn ¥V, B KOTOpOM

BLINOHAETCA TOXAECTBO JIeBOH AUCTPUOYTHUBHOCTH Xyz = XyXZ .

§ 1. HaemnoTenTHbIe AHCTPHOYTHBHBIE MHOrooGpasns moJyrpymnm.
Ilpeonoxncenue 1. Muoroobpasus mnomyrpynn [, = Mod{x = y},1, =

Mod{x = xy},1, = Mod{x = x* ,xy = yx}, I, = Mod{x = yx},I, = Mod{x =x* ,xyz=x2)},

I, = Mod{x = x*,x = xyx}, I, = Mod{x = X2, xyz= yxz}, 1y = Mod{x = x?, xyzx = xzyx}

ABAIOTCA C€AMHCTBEHHBIMH MOAMHOroo0pasusmu MHoroobpasus
I'={x=x",xyz = xyxz, xyz = xzyz} = I.

Hoxazamenocmso. B [1] noka3zaHo, 4YTO €AMHCTBEHHBIMH FOAMHOIO-
obpasuamu [ ={x =x%,xyz = xyxz} saBamorca MHoroobpasus [, —I¢,I; =
= Mod{x =x*,xyx=xy}, Mod{x =x?,xyx=xy}, Iy,I, =1 . Tlokaxem, 4to B
Iy ~1I¢,I; BBINONHAETCA TOXIECTBO MpPaBO#H AHCTPHOYTHBHOCTH xyz = xzxy (*).
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Hns [Iy,1,,1,,Ig 310 OueBHAHO.

B I, seimonnsaoTcs mobble TOXAECTBA u =V, A KOTOpbIX h(u) = h(v).
HUmeem h(xyz) = x, h(xzyz) = x, 3HauMT, M3 I, BBIBOOMMO xyz = xzxy. Ilns
I, noxkasaTenbCTBO aHAIOTMYHO — C TOH JIHWIB pa3sHMLECH, YTO 34eCh MCHONb-
3yetes ((s).

B I, Toxnecteo (*) He BLIMONHAETCS, Tak KaK ecid B [, BBLIBOAUMO
u=v, 10 l(u)=1I(v), a l(xyz)=xyz#l(xzyz)=xzy. Ecnam B [, nobasutrs
ToXaectBo (*), TO MOAYYMM, YTO M3 Xy =xyx CleAyeT Xzyz=Xxzy = Xyz,

Te. I,(\{xyz=xzyz} 1, . Obpatnoe, U3 xyz = xzy,x = x* nerko nojxy4aercs

%=x*xy=x2y=xy, a 3Hauur, J[,c/,, oOTKkyma ciegyer, 4TO
LNz=x7=1,. |

Paccmotpum I ){xyz = xzyz} . OueBuano, 4To U3 xyz = XYXZ,X)Z = XZY2
cenyer xyzx = x(yx)zx = xzyxzx = xzyzx = xzyx . Torna I, (Y{xyz = xzyz} < I .

O6patHoe, U3 X =x’,xyzx=Xzyx W Xyz = XyXz TOMYYHM, UTO Xyz=xyz’ =
=x(yz)z = x(yz)xz = x(zp)xz = xzyz. Takum obpasoM, Iy < Io[\{xyz = xzyz},
orkyaa cnenyer, uro Iy =I,(\{xyz=xzyz}.

Cneocmsue 1 ([1], npeonoxcenue 4.1). I,cl cl,, I, clscl,
Lclcly, Iycl,cl,cly, I,cl,cls, I, cl,.

§ 2. Ai-noayrpymnbl. PaccMoTpuM MHoOroo6pasus A;-momyrpynm:

Ay = Mod{x = y}, A, = Mod{xy = zx}, A, = Mod{xyz =u’,xy = yx},

Ay = Mod{xyz=u’,xy = yx}, A, = Mod{xyz = u®}, A, = Mod{xyz = u’}.
IIpeonoscenue 2. Bce mHoroobpasus A;-nomyrpynn npaBogucTpuOy-

TMBHBI, T.c. B HHX BbinonHsercs (*).
Hoxazamenscmeo. A,: xyz = x2(yz) (ucrione3yeM xy = zx , Tl TONOKHM

x=2z,y=Yyz,z=Yy). JJn3 ocTaNpHbIX A-NOJYrpynn [JOKa3aTelbCTBO OYEBHIHO.

§ 3. Pi-moaryrpynnsl. B [1] P, ; 6buiv onpemenensl cneayromum oGpa-
3oM: P, =4, +1,.

llpeonoxcenue 3. BP, ;,j# 7,9, BHIMONHAETCS TONIECTBO NpaBoi aHC-
TpuOyTUBHOCTH Xxyz = xZYz .

Hoxazamenvcmeo. Io ompeaeneHuio, P, — HauMeHbluee MHOrooGpasue
MOTYrpynmn, KOTOpoe conepxurd4, W [, a Tak kak B 4, u B [;,j#7,9,
BhIMOJHseTca (*), To H B P, jsJ #7,9 , OHO TaKKe BBINOJHAETCS.

PaccMoTpum ocTanbHbie MHOrooGpasus Nosyrpynii, onpeaesieHHsie s [1]. B
MHoroo6pasusx nonyrpynn S, = Mod{x* = x’,xy? = xyx}, S, =Mod{x? =x’},



S, = Mod{xy* = xyx}, R, = Mod{xy = xyx}, R, = Mod{xy =xy*}, R, = R(}S, =
=Mod{x* =x*,xy* =xyx,x’y=x*y*},R, = R(\S, = Mod{x* = x*, x*y = x*y*},
R =R(\S; = Mod{x*y=x*y,xy* = xyx},Rs = R= Mod{x*y = x*y*},T, =
=Mod{xy=x"y},T, =TS, = Mod{x* = x*,x* =x*y*},T, =T = Mod{x)* = x*y}
He BLIMOAHACTCA Xyz = Xzyz , TAK KaK 418 mo6Oro TOXAECTBA ¥ =V KKIOro
M3 9TMX  MHorooOpasuii  momyrpynn  HeoOxommmo  l(u)=[(v), a

I(xyz) = xyz,l(xzyz) = xzy , 1.6. l(xyz) #l(x2y2).

IIpeonoocenue 4. Ecnu xota 66! B OfHO W3 BbILENEPEYHUCIEHHBIX MHOIO-
obpazuit nomyrpynn 106aBuTh TOXAECTBO (*), TOo OHO OyneT noaMHorooGpasuem
TR, a 3naumr, pasHo F,, 119 MOAXOAAWMX 1, .

[loxasamenscmeo. ~ O6ozvauum  uepes S, =S, \{oyz=xz2}=
= Mod{xy2 = Xyx, XyZ = XzZyz} , TOTia x2y2 = XX)Y = X ®XPX = XYX = xy2 , Clle1oBa-
Tensho, S;cT. Janee, x’y=xxy=xpy=x"=x’y’, oxysa S;cR, a
10 o3mauaer, yro S; < T[|R, cnenosarensHo, S, = P, Ana noaxopsuMx i, j .

Sy =8,{xyz =xzyz} = Mod{x* =x’, xyz=xzyz}. 3mecs x’y =xxy=
=xyxy= (1)’ = ()’ = xyxyxy = xy’xy = xyxy = xy*, cnenoarensuo, S, T .
Janee, x’y=x’y=x*x’y=x*xy’ =x’y?, orxyma cnemyer, uto S,cR.
Taxum obpasoM, S, cT[R. —_—

OYeBHAHO, HTO ‘

S, = 8,N{xyz = xzyz} = Mod{x* = x° ,xy* =xyx,xyz = xzyzy c T(\R.
V3 BLILIEWTOKEHHOTO SCHO, uto eciu B T  10GaBuTh xyz = Xzyz, TO
T'=T({{xyz=xzyz} c R, orkyma cnenyer, wro T'cT[|R. Amnajoruuro H

s R.
TakuM obpasoM, Bce nepeuncaeHHbie B [1] MHorooGpasus momyrpynm,

MOCTPOEHHbIE NMOCPEACTBOM NoamHorooOpasmit S,7 # R, COBMagyT ¢ KaKdM-
mubo w3 P, ;.

B [1] nokasaxo, uto B, =1,,j=09, Pg=4,i=05P, =P B, =P,
j#0,2. Takum obpasom, YuuThiBas, uto mo [1] mo6Goe nomamHorooGpasue
TR, rme T = Mod{xy* = x’y}, R=Mod{x*y=x"y*} sxeuanentHO P,

NpH COOTBETCTBYIOMWIHX i W j, MOJYy4YHUM

Cneocmeue 2. Kaxnoe nesoauctpubyTuBHOe mnoamHorobpasde mnoiy-
rpynn, B KOTOPOM BBIMONMHAETCA (*), 3KBUBAJIEHTHO OQHOMY M3 CIEAYIOLIMX
MHoroo6pasuii:
Dy=PRy=4y=1,D =Py =1,..,Dg =Fog =1s,D; = Pog =13, D5 = P g = 4;...,



Dy =Py =As,D3=P,...Dig =P 5, D1y =P g, Dy = P, 5, Dy = P = Fy,
Dy =Py, Dy =Py 3, D0 =Py y =Py 4, Dys =Py s =Py 5, Dy =Py s = Py g,
Dy =Py =Pygy Dyg =Py =F5),Dyg =Py = Fs5,D3y = Pyy=Fs3, D5y = Py y = Fy
Dy =P g =Ps5,D3 = Pyg =P ,Dy5 = Py = Ps 3. TakuM 00pasoM, eauHCTBeH-
HBIMH JHCTPHOYTHBHBIMH MHOroo6pa3vAMH MOJYrpynn sBaSIOTCA MHOrootpa-
3us D, - Dss.

§ 4. Bun muoroo6pasnit Dg—D;;.

Jemma 1. Ecnu B MHorooGpasuu monyrpynmn V BbINONHAETCS TOXKAECTBA

npaBoi ¥ NeBod AUCTPHOYTHUBHOCTH, TO
(i) B V BBINOMHAIOTCA TOXIECTBA

xyx = xtyx, xyx = xpPx, xyx = xyx’ 'y = xp*;

(ii) B V BbINonHseTCs HUMIUIMKAUMA

nx=xy=>x'y=xyxxy’ =xmx’y=1xy;
(iii) B V BBINONMHAETCA HUMITMKALIMA

xyx = yx => x2y = yx, xpx = yx*, xyx = y’x.
Hoxazamenvcmeo.
() xyx=xoyx=x"yx, xyx = Xyxx = Xyx°, XyxX = XXYX = XyXYx = X)°%,

X'y =xy=xxy=1y’;

(i) x*y = xxy = _’%’y( = )xyx =Xy, xyx =Xy’ (CllefyeT M3 MpedpIAyIero);
x=xy

(iii) xyx = yx?, xyx =y*x (ananoruyso (i)), xly=xxy= XYXy = Xyx = yx.

Tenepy Halinem obwwmi  BMa  MHorooGpasuii Dj; —Dj;s.  Uepes
XXy X, =Y V3oV (l)" , nmeN,k :m, 0003HayNM T€ TOXKAECTBa, [O-
CpeacTBOM KOTOpbIX onpenensercs D,k = BE Haiinem KOHKpeTHbIN BHA

“aTMX TOXAecTB. Haunemc D)3 = A,.

Tax xak P, = 4, +1,, cneposarensho, 4, c B;,I; c P, 10 (1)"’ nomkuo
CNIEOBATh U3 TOXKAECTB, KOTOPbIMM ompepensiores 4, U /).

I, = Mod{x = xy}, cnenosarensho, B ()" x, = y,;

A, = Mod{xy = zx}, cnemoBarenbHo, B m* X, =Y, nm22.

Takum 06pasoM, MONYYHM XX;..X, =XV;...Vp 1 X (1)13, n,mz2, cnenosa-
TensHo, P, ¢ Mod{xx,..x, = xy,...y,,%, ,m2 2} = D;”. Haiinem HanveHb-
mee u3 3TMX MHoroobpasmit. Jlerko BHMAeTb, 4YTO xy =Xx2x ClEAyeT M3
XXy.Xpy = XYyeY X, B22,m23,  [OCTATOYHO  MONOXKHTL Y =X,..X,,
2=y, lpn m=2 nonyummxy=x’. U3 xy=x’ crneayer xy=xzx

2

(u3 xzx =x? cnemyer xy=xzx). Takum obpasom, Mod{xy=x>}c D",

10



Vn,m22,0tkyna cnemyer, 4ro Mod{xy =x*} (\D5" =D,;. C npyroit

n,m22
cTopoHsl, D;; € Mod{xy = x*}. Orciona cnenyer, uto Dj; = Mod{xy =x? }
Paccyxnas nogobHeiM 06pazoM, HalieM BHA OCTaIbHBLIX MHOrooGpasmi.
HTaK, DI4 31)‘,2 = Al +12 .
I, = Mod{x = x*, xy = yx}, cnenosarensho, B ()" c(x,x,..x,) = c(,¥3.-¥);
A, = Mod{xy = zx}, cnenosarensno, 8 (1) x, =y, ,nm22.
Takum obpasom, xx,..x, =x;..x_x ()", nm22. Myctex,,x;,...,x, —
BCE OTJIMYHBIE JAPYT OT HpYyra nepeMeHHule u3 c(x;x,..x,). Ecan n,(xx,..x,) =
=n(x,.x, x),j=Lk, 10 (D' nerxko momyumrs M3 xy=yx. B obpatHoM
Clyuae Halle TOXIECTBO JErKO TOMYdaeTcs M3 Xy = yx,xy = y x,xy = yx°.
Orcloga cnegyer, uro
2 2 X
Mod{xy = yx,xy = y°x,xy = yx°} < D};" = Mod{xx,..x, = x, .x, x,n,m22},

T.e. Mod{xy=yx,xy= yzx,xy =y*}c NDY" =Dy. C npyroli cTopoHsl,

nm22
D,, < Mod{xy = yx,xy = y*x,xy = yx’}, OTKyAa cnexyeT, 4T0
Dy, = Mod{xy = yx,xy = y*x,xy = yx'}.

Dy =R;=4+1;.

I, = Mod{x = yx}, ClefoBaTeNLHO, B Mx, =y,;

A, = Mod{xy = zx}, cnenoBatenbHO, B (1)15 X, = X,,nm22.

TakuM OBpasoM, XxX,..X, X=Y.y,.x ()°. fcHo, 4t0 W3 xyz==2x
cnexyer (1) mpu n23, m22(20CTATONHO B3ATH Xy..X,; =Y, YoV = 2)-
Mpn n=2 umeem x> = yx. U3 x* = yx crenyer xyx = zx (x2 =zx, (xy)x=x2).
TakuMm obpasoM, Mod{x* =yx}c Dj{",n,m>2, OTKyma Cleayer, 4TO

Mod{x* = yx}c (\Dj;" =D,s. D,s < Mod{x* = yx}, cnenosaresnbHo,

nm22
Dy = Mod{x* = yx}.
' Dg=PR,=4+1,.

I, = Mod{x = x*,xyz = xzy}, Torna 8 (1)'® c(x,x,..x,) = ¢ Yy Ym 1 %1 = V13

A, = Mod{xy = zx}, cnenosatensto, B (1) x, = y,,n,m22.

Orciona nofyduM  XX,..X, = XX, .X; X (D', n,m>2. Eciu n23,

m=>4, TO U3 TOKAECTB Xyz = XyzX,Xyz = XZyx CNEAYIOT BCE€ TOXJECTBa BHAA
(1), rae n=23, m24. PaccMOTpHM OCTAIbHBIE CTydad.

. n=2, m=2, NONY4HM TPHBHANBHOE TOXKIECTBO X’ =x’.
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2. n=3, m=3, nonyuum x’y=xyx,xy* =xyx.

3. n=2, m=3, nomyuum xy = Xxyx.

Mo nemme I, x2y=xyx,xy2 =xyx cnegyioT M3 xy = xyx. OueBuaHO,
YTO M3 Xxyz = xyzx ClexyeT xy = xyx. TakuM obpa3oMm,
Mod{xy = xyx,xyz = xzyx} ¢ [ \Djg" = Dys .

n,m22

O6parnoe, D, ¢ Mod{xy = xyx,xyz = xzyx}, Takum o0Gpa3om,
Dy, = Mod {xy = xyx,xyz = xzyx} .

Dy =Rs=4+Is.

Iy = Mod{x =x*,x=xyx}, torna 8 ()" x, =x,, =y, =y,, n21, m23;

A, = Mod{xy = zx}, cnenoparensto, 8 ()" x, =y,, n,m22.

Takum obpasoM, xx,..X, X =XVy..Vp X (1)17, n>2, m23. 3ameTum
TaKke, 4YT0 U B I5, U B A BLINOJHAIOTCS TOXIECTBA Xy = x’y,xy = xy?.
BhLIONHUMOCTS 3THX ToXaecTsB B [y cnemyer w3 x = x> . [loxaxkem Bbinon-
HHMOCT Xy =X’y M3 xy=2zx (B YaCTHOCTH M3 xy=jyx). Xy=yx=x’y
(y=x,x=y,z=x%). Orciona u u3s semmei 1 cneayer BHIMONHMUMOCT xy = xp’.
Teneps nepeiinem k (1) . U3 xyx = xzx cnenyer (1), rae n,m23.1pu n=2,
m=3 umeeM x’ =xyx. Jlerko 3aMeTHTh, 4TO M3 X’ =Xyx BBHITEKAeT

xyx=xzx. Takum obpasoM, Mod{x’ =xyx,xy=x"y}c (D" =D,,.

n,m22
Dy, c Mod{x* = xyx,xy = x’y} , OTKyAa ClIeIyeT, 4TO
Dy; = Mod{x* = xyx,xy = x*y} .
Dy =Re =4 +1s. .
I = Mod{x = x*,xyz = yxz}, Toraa B ()" c(x,x,..x,) = (1 V3--Ym b Xp = Vi
A, = Mod{xy = zx}, cneposarenbHO, B ' XS Yshm22.

Takum obpasoM, xx;.x, X=X, .X, X D)8, n,m>2. 3ameTum, 4TO M3

TOXIECTB Xyzx = yzx,Xyzx = zyx CJAedYylOT BCE TOXKIECTBa BHIA (1'%, rne
n24, m>3. PaccMOTpHM oOCTaBlIHeCs ClIy4aH.
IIpn n=3, m=3 mnony4uM TOXAECTBA XyX = y2x,xyx = yx*; npu n=3,

2

m=2 — TOXKIECTBO Xxyx = yx; Mpu n=2, m=3 - x* =x’; npu n=2, m=2 —

TPUBHATLHOE TOXAECTBO Xx° =x°.

Cnenmys semme 1, TIOTyHHM, 4TO M3 Xyx = yx BBITEKAIOT Xyx =y x,xyx =

=yx?. OueBuaHO, YTO H3 Xyx = yx CHERYIOT Xyzx = yzX (xyzx =x(zy)zx =
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= XZYXZX = ZYXZX = zyzxzzyx),x3=x2.
{xyx=yx)

TakuM obpasom, Mod{xyx=xy}c (D" = Dyy. D,y < Mod{xyx = xy},

nom22
cnenosatenbHo, Dy = Mod{xyx = xy}.

Dy =Py =4+

Iy = Mod{x = x* ,xyzx = xzyx}, torma B (1)"° c(x,x;..%,) = (3, V50V m s
X =Xy =N = V-

A, = Mod{xy = zx}, cnepoBarensho, B (1)’ x, =y, ,n,m22 .

Homyusm  xx,..x, x=xx,..x, x (), n,m22. Ecm nm24, 10
(1) cnenyer u3 xyzx = xzyx . Teneps PaccMOTPHM OCTAJIbHBIE CITyHaH.

Ilpy n=3,m =4 nomyuyum TOXKAECTBA Xyx = x? VX, XYX = xyzx, xyx = xyx’ ‘
(no nemme 1 OHW BBIMOMHAIOTCA B 3TOM MHOrooGpasuu); nmpu n=3,m=3 -
TPMBHATLHOE TOXKIAECTBO Xxyx=xyx; NpH n=2, m=3 - x*=x' (mpm
n=3, m=2 — aHaOrH4HO). _

3nech Takke BBINOJHAETCA TOXKIECTBO Xy = Xy , KOTOPOE HEBBIBOJHMO H3

xyzx = xzyx . O1cioga cienyer, uto Mod{xyzx = xzyx,xy = x’y} ¢ (\Dyg" = Dy

nmz2
C npyro#i croponsl, D,y C Mod{xyzx = xzyx,xy = x’y}, OTKyJa TMONy4HM,
uto Dy = Mod{xyzx = xzyx,xy = x2y}. _
Dy =P, =4, +1,.
1, = Mod{x = x*,xy = yx}, cnegosarensto, B (1)2 c(x,x,..x,) = c(¥,¥.--Vm )}
A, = Mod{xyz = u*,xy = yx} , cnegosatrensto, 8 ()* n>3, m>2.
Scvo, wro xy=yx BemonHierca B D,,. Tak kak c(x;x,..x,)=
=c(),¥,-Ym), TO M3 Xy=yx,x’y=yx BHIBOAATCA BCce TOXKNECTBA BALA

20
XXy X, =X; . X X, ()7, n23, m22. Takum obpa3om,

Mod{xy = yx,x’y = yx}c (\Ds" = Dy. Obpattoe,

n23,m22
Dy, < Mod{xy = yx,x*y = yx} , otkyna Dy, = Mod{xy = yx,x’y = yx}.
Dy =Py, =4, +1,.
I, = Mod{x = xy}, cnenosatensro, B (1)*' x; = y;;
A, = Mod{xyz = u*,xy = yx}, cnenosarensso, 8 (1)*' n23, m22.
MonyunM xx,..x, = X¥,..v, ()%, n>3, m22. Jlerko 3aMeTHTb, YTO H3

xyz = xuv cnegyer moboe TOXAECTBO BHIA M*, rae n,m=23. Mpu n=3,
m=2 nomy4yuM TOXKIECTBO Xyz =X#, H3 KOTOPOrO OUEBHIHO ClexyeT
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xyz = xuv. B urore nomyuum, yro Mod{xyz = xu} = (\D3;" = D,, . O6patHoe,
n23,m22

D,, ¢ Mod{xyz = xu}, a 310 O3Hauaer, yro D,, = Mod{xyz = xu}.

Dy =Py =4, +1).

I, = Mod{x = x*,xy = yx}, CllefOBaTeLHO B ()% c(x;xy..%, )= (1 ¥3--Ym )3

A, = Mod{xyz = u*}, cnefoBaTensHo, B M2 n23, m22.

Homyuum  xx;..x, =X, ..x;, X, )2, n23, m22. SfcHo, ut0 W3
TOXKAECTB Xyz = Xzy, Xyz = yxz CleayloT Bce Toxaecrsa (1), rae n,m>3.
Ilpy n=3, m=2 nonyuuM TOXKIAECTBA XYXx =Xy, xyx = yx,. [lo nemme 1,
TOXIECTBA X’X=yX, Xy’ =yx BHIBONMMBI M3 TOXKIECTB Xyx = XY, X)X = yX .
Janee, u3 xyx=1xy, xyx=yx,x’x=yx,xy’ =yx nonysaem xyz= xzyz = xzy,
xyz=xzyz=xzy . Torna Mod{xyx = xy,xyx =yx}c (\Dy" = D,,. \

n23,m22
O6patnoe, D,,  Mod{xyx = xy,xyx = yx}, oTKyna ciieQyeT, 4To
D,, = Mod {xyx = xy,xyx = yx} .

Dyy =Py =4, + 1.

I, = Mod{x = yx}, cnenosarensto, 8 (1)>x, =y, ;

A, = Mod{xyz = u® ,xy = yx}, cnemosarensto, B ()2 n>3, m>2.

IMomyunm x,..X, X = y;...V o X (1)®, n>3, m>2. Jlerko BUOETH, YTO M3
TOXKIECTBA Xxyz = uz CIEdYIOT Bce Toxaectsa Buaa (1), a 310 osHauaer, urto

Mod{xyz=uz}c (\D3;" =D,. C nmpyro#t croponm, D,, < Mod{xyz =uz},

n23,m22

orkyaa cienyer, yro D,; = Mod{xyz = uz}.

Dy =Py, =4,+1,.

I, = Mod{x = x*,xyz = xzy},, torma 8 (1)* c(x,x,..x,) = c(YyrYmhX =25

A, = Mod{xyz = u®,xy = yx}, cnenosarensto, B (1)*n>3, m>2 .

MomyusM  x,X,..x, = xx, .%, (0*, n23, m22. Tpu nm23
MOMY4UM TOXIECTBO Xxyz = xzy, M3 kotoporo cnenyior (1)**, mna koTopsix
nm>3. Tlpuy n=3, m=2 nomysum Toxaecteo x> =x>. Takum obpasom,
Mod{x* =x’,xyz=xzy}c (D" =Dy, OTKyZaa crnemyer, 4TO

n23,ma22
D, € Mod{x* = x?,xyz = xzy}, a 9T0 3Ha4MT, 4TO D,, = Mod{x* = x> ,xyz= xzy} .
Dy =Pys =4, +15.

Iy = Mod{x=x*,x=xyx},tormas (N® x, =x, =y, =y,, n21, m>3;
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A, = Mod{xyz = u*,xy = yx}, cnenosarensto, 8 ()*’ n23, m22.

3peck x x,.%, x=xx,_..x,_x (D*, n23, m22. Scwo, uro w3
xyx = xzx cnenyior Bee Toxaectsa Buna (1), rae ()P n,m>3. Tpu m=2
MOMYYMM XyX = X, O[HAaKO Xxyx =Xxzx CAedyeT u3 xyx = x* . Taxum obpasom,

Mod{xyx=x*}c (D} = D,;. O6patoe, D,; € Mod{xyx=x’}, a 3r0

n23,m22
osnauaer, uto D,; = Mod{xyx = x*}.
Dy =P =4, +1.
I = Mod{x = x*,xyz = yxz}, Torza B M c(x,x,..%, ) = Y2 Ym s Xn = Vs
A, = Mod{xyz = u®,xy = yx}, cnenosarensHo, B (1) n23, m>2.
3mech  x,xp.X, X=X, .x_x (D, n23, m22. Jin nm23 ()%
cnexyer w3 xyz=yxz. llpu n=3, m=2 nonyuum x’ =x’. Takum obpasom,

Mod{xyz = yxz,x* =x*}c [\Dy" =Dy,. C npyro#t CTOpOHSI,

n23,m22
D,¢ ¢ Mod{xyz = yxz,x* = x’}, otkyna cnenyer, 4Tto
D, = Mod{xyz = yxz,x2 = x*}.

Dy =Py =4, +1;.
Iy = Mod{x = x?, xyzx = xzyx}, Toraa B DY e(x;x5...%,) = C(V1Y2Vm )s
Xy =X, =V = Vs _

A, = Mod{xyz = u?,xy = yx}, cnenoBaTeNbHO, B M7 n23, m22.

3peck  xxp.x,x=xx,.x_x ()7, n23, m22. Tpu- nm24 7
NErKO BBIBOAMTCH M3 Xxyzx = xzyx . PaccMOTpHM OCTalbHBIC CllydaH.

1. n=3, m=4(cny4ait n=4, m=3 aHaIOTHYEH), MOIYYHM TOXKACCTBA
xyx = x2yx, xyx = xy’x, xyx = xyx? . Tlo nemme 1, 3T TOXKIECTBA BBIMOHAIOTCA B
MHoroo6pasuu D,,.

2. n=3, m=3, momMyuuM xyx = xyx (TPHBHAIbHOE TOXIECTBO).

3. n=3, m=2, nomyunm x> =x".

Orciona cneayer, uto Mod{xyzx =xg,x* =x’}c [\D3" = Dy.

n23,m22
C apyro#t croponst, Dy, ¢ Mod{xyzx = xzyx,x’ = x*}, cnenosaresnsHo,
Dy, = Mod{xyzx = xzyx,x* = x}.
Dy =P,y = Ay +1,.
I, = Mod{x = xz,x} = yx}, cnegoatensHo, B ()% c(x,x,..%,) = ¢(¥1¥2--Ym)

A, = Mod{xyz = u’,xy = yx}, CE/OBATENBHO, B O3 n,m=z3.
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ScHo, yTo B D,; BBHINOJHAETCS Xy = yX, a TaKkKe TOXAECTBa BHIA
X Xy Xy =X X X )%, rae n,m>3. U3 xyz=yxz,xyz = xzy M TOKIECTB
OUCTPHOYTHBHOCTH CHEAYIOT (1)28. Ho u3 xy=yx BHTEKAIOT TOXKIECTBA
Xyz = yxz,xyz = xzy, a cnenosatenbo,  (1)**. HUrak, mMbi momyunnm, 4TO
Mod{xy=yx}c [\Dy" =Dy. O6pathoe, D, < Mod{xy=yx}, otkyaa

n,m23
cienyer, yro D,; = Mod{xy = yx}.
Dy =P, =4;+1,.
I, = Mod{x = xy}, cnenosatenbHo, B WP x = Y _
Ay = Mod{xyz = u’,xy = yx}, cnenosatenvio, B ()® n,m>3.
Takum ofpasoM, xx,..x, =xy,..y, (1)®, n,m>3. ScHo, yTO M3
TOXIECTB Xyz = Xuv CIEIYIOT BCE TOX/ECTBa BHAA (1)® , a cnenosarensHo,

Mod{xyz = xuv} = [\D3" = D,y. C Apyroii cropoHsl, Dy,  Mod{xyz = xuv},

n,m23
OTKyAa cnenyer, uyro D,y = Mod{xyz = xuv} .
Dy =P, =4, +1,.
I, = Mod{x = x*,xy = yx}, cllefoBaTeNbHO, B ¥ c(x;xy..%,) =c(V1YV2-Ym) s
A, = Mod{xyz = u*}, cnepoBatenpho, B (1)*° n,m>3.
Takum obpasoM, x,X,..X, =X, X; .X; M n,m=3. Wz Tompects

Xyz = yxz,xyz = xzy CAedyloT Bce Toxaectpa Buaa (1)*°.
Taxum obpasoM, Mod{xyz = yxz,xyz =xzy} < [|Ds;" =Dy,. C npyro#t

n,m23
cropoHbl, Dy, ¢ Mod{xyz = yxz,xyz = xzy}, a 3TO 3Ha4HT, YTO
Dy = Mod {xyz = yxz,xyz = xzy} .
Dy =P =4, +1;.
I, = Mod{x = yx}, cneaoBaTenbHoO, B " X, =V
A, = Mod{xyz = u’,xy = yx}, cneoBaTensHo, B WO n,m=3.

TakaM 06Gpa3oM, x,X,..x=Y,..y,,x (1)*', n,m23. Jlerko Buzers,

wT0 M3 xyz=uvz cheaylor Bce Toxamectea Buma (1)’ , Torna
Mod{xyz =uvz} c (|D3;" = Dy,. C npyroit croponsi, Dy,  Mod{xyz = uvz},
n,m23

oTkyna cienayer, uro D,;, = Mod{xyz = uvz} .
D32 =P3'4 =A3 +I4.
I, = Mod{x = x*,xyz = xzy}, Torna B (H* c(xxy..%, ) = (V1Y Ymh X = W15
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A, = Mod{xyz = u*,xy = yx}, cnenosarensHo, B (1)’ n,m23.
Takum obpasoMm, xx,..X, =XX X (l)32 , n,m23. ScHo, ur0o W3
TOXIECTBA xyz = xzy CReAyloT Bce Tokaectsa Buza (1), cnezosatensHo,
Mod{xyz = xzy} < {\D3;" = D;,. Obparroe, Ds, < Mod{xyz = xzy}, oTKkyna

n,m23

caenyer, uro D,, = Mod{xyz = xzy}.

Dy =Ps =4y +1s.

I, = Mod{x = x* ,x = xyx}, Torza B m* Xy =Xy =Y, =Yy N2, m23;

A, = Mod{xyz = u®,xy = yx}, cnenosatensuo, B (1) n,m23.

TakuM 0Gpas’oM, X,X,..X, X =XVy..vmax (1)*, n,m>3. U3 Tokaecrsa
xyx = xzx JerKo BHIBOIATCA Bce Toxaectea Bupa (1)*. Oto o3mauaer, uro
Mod{xyx = xzx} < [)D3" = Dy;. C apyro#t ctopomsi, Dj; © Mod{xyx = xzx},

n,m23

TakuM obpaszom, D,; = Mod{xyx = xzx}.

Dy =Pyg = Ay +1.
I = Mod{x = x* ,xyz = yxz}, Torna B (1> c(%,%,..x,) = )YV ) Xn = V>

A; = Mod{xyz = u’,xy = yx}, cnenosatensto, 8 (1)* n,m23.

Takum obpasoM, x,..X, x=x,.%,_* (*, n,m23. Scno, wro m
xyz=yxz cnenylor Bce Toxaectsa suaa ()™,  cnemosarenbho,
Mod{xyz = yxz} ¢ (\D;{" = Dy,. C npyroit croponsi, D, C Mod{xyz = yxz}

n,mz3

oTKy#a cnenyet, uro Dy, = Mod{xyz = yxz} .

Dy =Py = Ay +1g.

Iy = Mod{x = x*,xyzx = xzyx}, Torma B (1)* c(x,%,..%,) = c(¥1¥2--Vm)s
X =Xy =Y = Vs

4, = Mod{xyz =u’,xy = yx}, cnenosatensto, B (1)*° m,m23.

TaxuM 06pasom, xx,..x,,x =xx,..x,__ x ()®, n,m23. ¥s xyzx = xzyx
cnenytot Bee Toxaectsa puaa (1)°°,n,m>4. PaccMOTpHM OCTaNbHEIE CNYHaH.

1. n=3, m=4 (cmyyali n=4, m=3 aHIOTHYEH), TOMY4HM
ToXaECTBA Xyx = X’ yx, Xyx = Xp2x,xyx = xyx* . Tlo nemme 1, Bce 3TH TOXHECTBA
BBINOJHAIOTCA B D

2. n=3, m=3, noAy4yHM TPUBHAIBHOE TOXIECTBO X)X = X}X .
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Orciona nonyuum, uyto Mod{xyzx = xzyx} < ﬂD;'s'"' =D,,. OGpartHoe,

n,m23
Dy; ¢ Mod{xyzx = xzyx}, oTkyna caemyert, uto D;; = Mod{xyzx = xzyx} .

§ 5. Pemerka cBepxaHCTPpHOYTHBHBIX MHOrooGpazuii no.yrpynm.
Cpenn mHuoroobpasuit nomyrpynn D, — D;s BBIIETHM CBEPXAUCTPUOYTHBHbBIE
MHOroGpasus, T.€. T¢ MHOrooGpasus, B KOTOPbIX BBINOJHAIOTCA CBEPXTOXK-
aectBa auctpubytuBHoctn F(x, F(y,2))= F(F(x,y), F(x,z)) (d,) H
F(F(x,y),2)= F(F(x,2), F(y,2)) (d,).

Teopema 1. MHoroobpasus nomyrpynn D, — Dy, Dy, D;3 — D,z cBepx-
OUCTPHOYTHBHBL, B OCTaIbHBIX MHOrOOOpasHAX MOMYrpynn CBEPXTOXKIECTBA
d,,d, He BBINOIHAIOTCA.

Hoxazamenbcmeo. KpHTepHIMH BBHIMONHHMOCTH CBEPXTOXKIECTB JIEBOW H

NpaBoii AMCTPUGYTUBHOCTH SBIAIOTCA BBIMONHMMOCTh TOXAECTB X2 =x°,

xyz = xyxz, xyz = xzyz [2]. IlocnenHue mBa TOXAECTBAa BHIIOJHAIOTCA B Kax-

2 _

aoM MHoroobpasuu D,,i=035.B D, - D, semonusercs x° =x (cneayer

u3 x=x’). Jlerko BUAETh, YTO B A, A;, A, TalOKe BBINOJHAETCA TONIECTBO
x’=x*, ecnm B xy=2zx BaMTH y=x,z=x’, a B TOXIECTBE yz=u’ -
y=z=u=x

Takum obpasom, 8 D, ~D,,D,,, a Taoke B D,; - D), BoInonHsercs

x’ =x’, a cremoBaTENbHO, M CBEPXTONIECTBA JIEBOH M MpaBoi QUCTPHOY-

THBHOCTH.
B A4;,A; toxnectso x?=x’ He BbmIONHAeTCH, Tak Kak Ans MOGOro

U=V, KOTOpOe BBHINOJHACTCA B A; WIH B A, n(u),n(v)23 (cnegyer u3

ToXkaecTRa xyz=u’), a n(x’)=2<3.

Ilpeonoscenue 5. Peletka cBepXAMCTPUOYTHBHBIX MHOrooGpasvii mnosmy-
Tpynn He MOAYNSAPHA, a CIAENOBATENbHO, U peLleTKa AUCTPHOYTHUBHBIX MHOrO-
obpasuit momyrpynn ToXe He MOAYNIApHA.

Hoxazamenscmeo. Pemetka cBepXAHCTPHOYTHBHBIX MHOrooGpasmii nomy-
Tpynn CONEPXHUT HEMOMYJISAPHYIO S-31IEMEHTHYIO TOIPEIUETKY, COCTOSIIYK M3
anemeHtoB Dy, Dy, Dy, Dy, Dy, rae DycDyc Dy cDyy,Dyc D, <Dy, a
3HauuT, 3Ta pewerka He wmonynspHa [3]. Tak kak peuerka cBepx-
AMCTPUOYTHBHBIX MHOrooGpasuif nomyrpynn sBjsercs MOAPEUIETKOM pelleTKH
AHCTPUOYTHBHBIX MHOrooOpasui HOJYrpynn, TO M pelleTka AMCTPHOYTHBHbIX
MHOroo6pasuii MoJMyrpymn TakkKe HE MOIY/SpHA.

Kagedpa anzebpwt u 2eomempuu Hocmynuna 13.05.2003
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L. R. SIMONYAN

LATICES OF DISTRIBUTIVE AND HYPERDISTRIBUTIVE VARIETIES
OF SEMIGROUPS :

Summary

In this work has been found all distributive and hyperdistributive

varieties of semigroups and also are described lattices of subvarieties of them.
[ ’
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