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Jle6eneHKo B.M. P5 - 12242 

0 MaKCHMyMe pa3Mepnocre a6enesoli nouanre6pbr PR-anre6pbr 

11ayqarorcH csolicrsa a6enesbrx nouanre6p PR -anre6p, ro ecrb 
Hea6eneBbiX anre6p JlH C KOMMyTaUHOHHbiMH COOTHOWeHHIIMH THna 

[Hi , Hi ] ~ r ii Hi (i < j, r ii ~ R). 

Dn11 KalKnoR raKoii anre6pbr L nalineno BbrpalKeHae A(L)- MaKCHMyMa 
paaMepnocrH a6eneaoii nouanre6pw L: 

A(L) ~ dim([L,L]) + dim(Z(L)). 

Pa6ora Bbmonnena a Jla6oparopHH reopeTH'IecKoR ljJH3HKH OHHH. 

Coo6menHe 06Lenenennoro HHcraryra !lllepabrx accnenoaanHA. Dyllna 1979 

Lebedenko V.M. 

On Dimension 
PR -Algebra 

P5 - 12242 

of Abelian Subalgebra of 

Properlies of Abelian subalgebras of PR-algebras which 
are nonAbelian Lie algebras with commutation relations of the 
type: 

[Hi ,Hi I = rii Hi (i < j, rii E R) 

are studied. For each algebra L an expression for A(L) dimensi-
on maximum of Abelian sttbalgebra L has b••en found : 

A(L) , dim([L,L]) t dim(Z(L)). 

The investigation has berm performed at the Labornt< >ry 
of Theoretical Physics, JINR. 
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e 1979 CJ6•811BBfiBBW6 BBC't'tlf7T aepiDIU BCCIIflllOIJ.BB/1 /lytJs• 

1. BBE,aEHHE 

8 pa6oTaX 13·9/ HaMB B3y'laJIBCh PR- rpynnw B COOTBCTCTByiO

UUIC BM PR-anre6pw. Anre6py llu L lua~ nonew ~eiicTBHTeJIJ.

uwx 'IBcenl ww Ha3wsaew PR -anre6poii, ecnu y uee ecTh 6a3HC 

I PR -6a3Hcl [H1 , ••• , HP, Hp+ 1 , ••• , Hn], (n 2: 2), 3JieMeHTW 

ICOTOporo Y.li.OBJICTBOp.RIOT COOTHOWCHB.RM B~a 

[Hi , Hi J ~ 0 npu scex i,j s p H scex i,j > p, 

[Hi , H i ] = r ij H i npu scex i,j, i :; p, j > p 

lnpB JII060M fiiBKCBpOBaHBOM i f ij ~OJ 
HacTo.a~Qa.a pa6oTa nocB.aiQeHa uaxo>K,D,eHBIO A(L) 

wa pa3wepuocTeii a6eneswx no~anre6p ~n.a KWK~oii 
pw L. 

HB:lKe 6y~eT ~oKa3aHa cne~yiOIQa.a 

Teo p eM a. ~n.a sc.aKoii PR -anre6pw L 

A(L) = dim(!L, L]) + dim(Z(L)). 

Ill 

-MaiCCHMy

PR-anre6-

121 

3aweTHM, 'ITO cornacuo cooTuoweuu.aM III LL,LJ oo IH 
1 
..... BPI 

I3~CCh H HH>Ke ~JI.a MHO:lKCCTBa M f, p !MJ 6y~eT 03Ha'laTh 

no~npocTpaHCTBo, HaT.aHyToe ua MI. B pa6oTe /8/ npuoe~euw 

HeKoTopwe npHMepLI a6eneBLIX no~anre6p PR- anre6p: Anre6-

pw BH~a [L, Ll 1 Z(L) To>Ke .asn.aiOTc.a a6eneBWMH. 

* Cy~QeCTBYIOT 
B !Ht.····Hpl, 

a6eneBLI no~anre6pw. He co~ep:lKaUUiec.a HH 
HH B !Hp+ 1 , ••• , Hnl, HH B LZ.Z] 1 Z(L). 
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)J;n.ll .D.allbHeHWHX paccy>K.D.eHHH HaM llOHa.D.06.11TC.II Ma TPHUbl 

/eM. ,!)/ j, COCTaBneHHble HJ KOHCTaHT rij /CM. /1//, 

\
·: ~·.'.'.~' .· .. ·. : ~· ... ) 

P P + 1 •••• r ' pn I 

PR -MaTpHUbl. C noMOil.lbiO cTon6uooblx npeo6paJooaHHii H nepe

cTaHOBKH CTpOK PR-MaTpHUY MO)I(HO npHBeCTH K O.IJ.HOMY HJ 

Cne.D.YIOII.IBX BH.D.OB /eM. /2 / /: 

a) 

I ::··· 
\ p,n 

a') 

m ( 10 .... o) w> ( 1o ... o ) 
~ •. •• ·. ·• ·; ; ' \ ~ : : : :~ ; 0 ' 

y) 
E ) (--x" / , y') ( -H+)· 

/J.D.ecb E 11 - e.D.HHH'IHa.ll "x" -MaTpaua, "> 1; 6noKH PR-MaT

puu, COCTO.IIIl.IBe HJ O.IJ.HHX HyneR, 6y.D.eM HaJbiBaTb uyneBbiMH llO.D.

MaTpHUaMH, a OCTaBIIYieC.II 'laCTH H MaTpHUbl .II.ll.ll cnyqaeB a), {3), 
y) - HeHyneBbiMH no.D.MaTpauaMH PR -MaTpau/. 3To PR -MaT-

PHUbl B llpHBe.D.eHHOH ¢lopMe. 0HH .IIBll.IIIOTC.II PR -MaTpauaMH 

OTHOCHTellbHO HOBbiX PR-6aJHCOB. 3aMeTHM, 'ITO napaMeTpbl 

Ka)I(.IJ.OH TaKOH MaTpHUbl .IIBllJIIOTC.II BHBapHaHTaMH anre6pbl L: 

BbiCOTa (P) ueuyneooii DO.D.MaTpHUbl paoHa dim ([L, LJ). WHpH-

Ha Hyneooii DO.D.MaTpHUbl o cnyqa.11x u '), {1 '), y ') paoua dim Z(L) 

/.D.n.ll cnyqaeo a), {:3). y) Z(L) - 0 /, wapaHa HeHyne-
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I 

·} 
1 

ooii no.D.MaTpHUbl paoua dim (L/ILL, Ll. Z(L)D. Paur PR-

MaTpHUbl, ecTeCTBeHHO, HHBapHaHTCH OTHOCHTellbHO CTOll6UOBbiX 

npeo6paJooaHHH H nepecTaHOBKH cTpoK. ITepexo.D.HM Tenepb K .D.o

KaJaTenbCTBY uaweii TeopeMbl. 

2. CAy,.au Z(L) ~ o 

IToKa)l(eM, 'ITO o JTOM cnyqae A(L) - dim ([L,L ) ~ p 

/eM. /1//. 3.D.eCb PR -MaTpaua anre6pbl L HMeeT O.D.HH HJ 

cne.D.YIOII.IHX BH.D.OB: a) (n ~ p + 1), f3} (n -~ 2p), y) (n ~ p t- 11 ). 

PaHr Ka)I(.IJ.OH HJ yKaJaHHbiX MaTpHU paoeH 11 = II- p::; p, llo.D.an

re6pa [L, L] a6eneoa. IToKa)l(eM, 'ITO o HaweM cnyqae anre6pa 

L He co.IJ.ep)I(HT a6eneoblx no.D.anre6p 6onbweii 'leM dim [L, L] == p 

paJMepuocTB. ITpe.D.nono)I(HM npoTaouoe. ITycTb a6eneoa no.D.anre6pa 

H=lh 1 ,.,.,hkl~ L HMeeTpaJMepuocTb k -pu hi''ai+lli' 

ai E-IH 1 , ... , HPl' I:Yi .f IHp+t• ... , H nl, i = 1. ... , k. 
Ecna paJMepuocTb no.D.anre6pbl Ia 1 ..... a k I paoHa s. TO s;;: 1. 
TaK KaK k > p::: n - p • KpoMe Toro, s :::. p ~ dim([L, LJ). 

IToJTOMY k- s ..:: 1. B no.D.anre6pe H co.IJ.ep)I(HTC.II k- s naueiiuo 

ue3aBHCHMbiX JneMeHTOB HJ IHP t- 1' .... Hnl. 
,LI;eiicTBHTenbHO, ecnH 

{a 
1 

, ... , ak] = [a . , ... , a . , a . 
I 1 IS I S f 1 

' ... 'a. l 
I k ' 

r.D.e+ [a,. • .... a,. ] 
1 s 

- 6aJHC I a 1 .... , a k I, TO B cany naueiiHoii 

JaBHCHMOCTH 

s 
a- - l P a. ~o 1j t=-1 lt 1t ' 

s t 1. .... k. 

IToJTOMY ace JneMeHTbl 

s 
C· -" h - l p. h· 

J 1j t = 1 lt 1t 

npaua.D.ne)l(aT IHP + 1 , ... , H
11

1 n H (j- s t 1, .... k) H llHHeHHO 

HeJaBHCHMbl B CHny llHHeHHOH HeJaBHCHMOCTH CHCTeMbl [h 1 ,. .• , h k). 

3neMeHTbl C j (j = S I 1, ... , k) nepecTaHOBO'IHbl CO BCeMH 

JneMeHTaMH a., i<k /T.K. o~[c 1.,h.J !c., a.[/, u, cne.D.ooa-
' - . 1 .] I 

TellbHO, CO BCeMH HX KOMDOHeHTaMH B lH l , ..... H p l /CM. 
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Ill I. llo:nowy ecTJ. Taxoe 'IBcno s • 2 s, 'ITO ace 3neMeHThl 

C j DepecTaHOBO'IBhl C s' :meMeHTaMB B3 MHOlKeCTBa [H 1, ••• , HPJ 

/s'< p, k- s < 77, r-ae 77- paHr PR-waTpBilhl, TalC JCaJC Z(L}= O; 

eM. Ill I. YlKe BBAHO, 'ITO a cny'lae a) Mhl npBXOABM JC npoT&ao

pe'IHIO, TalC JCaJC .an• Hero nony'laew Z(L) 1- o. ,ll,n• ocTanJ.HhiX 
k 

cny'laeB !lfOlKHO .llODOnHBTb MHOlKeCTBO [c j} j~ 8 + 1 AO 6a3BCa B 

!H p + 1 , •·• , H n f. 0TCIOAa BhiTeKaeT, 'ITO C DOMOJQbiO CTOn6u;o

BhiX npeo6pa3oBaH&ii B nepecTaHOBOK cTpoK PR -waTpB~ anre6pw 

L DpBBOAHT IC BB_ay: 

p t±f·· 
77 

PaHr PR -MaTpsu;w, paaHwii 77, o'leBBAHO, He AOnlKeH B3Me

HRTJ.C.B. 0AHaJCO nerJCO BBAeTJ., 'ITO paHr TaJCOB MaTpBJlLl He 6on1.we 

'IRena (p- s ') + ("- k + s) = (P - k) + (s - s ') + " < 77, TalC KaJC 

s - s' .$ 0, p - k < 0. Mw npswns K npoTBBope'IHIO. Cne-

_aoaaTenJ.Ho, a cny'lae Z(L) = 0 Teopewa cnpaae_anssa. 

3. CAy'lali Z(L) -f-0 

llycTJ. 77- paHr HeHyneaoii no_awaTPBilhl PR-waTpsu;w anre6-

pw L, H - a6eneaa DO.Ilanre6pa L, H ~ !h 1 •.••• h k l, 

hi= di +ei, di€IH 1, .•• ,Hp,Hp+ 1 , ..• ,Hp+ 77 l, 

e i E- !HP + 17 + 1 , ••• , H n I = Z(L), i = 1 .... , k. 

Cne.lloBaTenJ.Ho, H • = ld 1 , ••• , d k l - a6eneaa DO.Ilanre6pa 

PR - anre6pw 6e3 u;eHTpa !H 1 , ... , H P' H p~ 1 , ... , H p + 77 l 
B ee pa3MepHOCTJ. He npeaocxo.llBT p = dim([L, L}) I3TO 

awTeKaeT B3 yTBep)I(AeHBJI nyHKTa 21. TaK JCai< dim H .:;: dim (H ') + 

+ dim(Z(L)). To dim H .:;: dim <rL, L}) -t dim (Z(L)). 

Teopewa AOKa3aHa. 
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ABTOp C'IBTaeT CBOBM DpBJITHhiM AOnroM Bhlpa3HTb rny6oJCyiO 

6naro_aapHOCTJ. B.r .Ka.awweacKoMy 3a BHBD;BBposaHBe 3Toii pa6o

Thl, r .H.Konepoay H A.B.MaTaeeHKO 3a none3Hhle o6cy)I(AeHBJI. 
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