
c 13! .j__ 
I\- 331 

) 3&3/2~7! 
B.M.Jie6e~enKo 

0 PR -AJirEBPAX 

/))/lA.
P5 - 11595 



P5 - 11595 

B.M.Jle6e.n;eHKO 

0 PR-AJirEBPAX 



ne6elleHKO B.M. P5 - 11595 

0 PR -anre6pax 

l13y'IBIOTCSI PR -anre6pbt, T,e. anre6pbl nn c KOMMYTSUHOHHbiMH COOTHO 
WeHHSIMH THna [ H; ,H j ). rlj H; (i<j}. Ha OCHOSSHHH peaynhTSTOB, nony'leH
HblX paHee, llBeTCSI KpHTepHJ! npHHSilnelKHOCTH 2- pa3peWHMblX anre6p nn 
K Knaccy PR -anre6p. Ycnoanst, nanaraeMbte KpHTepneM, q,opMynHpyiOTCSI 

na Sl3btKe nnnel!Hol! anre6pbt. 

Pa6oTa SbtnOnHeHa II na6opaTOpHH TeopeTH'IeCKOll <I>H3HKH 011Hl1. 

Coo6mea1e 06bellBReftHOrO IHCTKTyT8 SlllepHbiX KCCnellOB8HRII. D.y6H8 1978 

Lebedenko V,M. P5 - II595 

On PR-Algebras 

PR-algebras, i.e. Lie algebras with commutation relations of 
[H 1 .H

1
lz rij H 1 (i< j) type are investigared, On the basis of 

former resuits a criterion for the membership of 2-solvable Lie 
algebras to the PR-algebra class is given. The conditions imposed 
by the criterion, are formulated in the .linear algebra language. 

The investigation has been performed at the Laboratory of 
Theoretical Phyoics, nNR, 

Communication of the Joint Institute for Nuclear Research. Dubna 1978 
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BBE,l(EHHE 

B pa6oTe151 aaTopoM nonyqeHLI ycnoBHH npuHa.D;ne)ICHoc
TH anre6pbl Jlu K Knaccy PR-anre6p. Hea6eneay .D;eilcTau
TenhHYID anre6py Jlu L Mbl Ha3LIBaeM PR-anre6po:H, ecnu 
OHaHMeeT 6a3HC [H1 , ... ,Hp ,Hp+t , ... ,Hn] (n?:2), 
3neMeHTbl KOTOporo YAOBneTBOpHIDT COOTHOIIIeHHHM: 

[Hi,Hj ],.Onpu acex i,j.s;p u acex i,j>p, 

[Hi,Hj]=rijHi npuacex i,j, iSp,j>p /1/ 

jrij ~R; npu nm6oMciJHKCHpoaaHHOM i, r .. "0 /. BcHKHH 
6a3uc yKa3aHHoro Tuna 6y.D;eM Ha3LIBll~Th PR-6a3HCOM. 

Ilpe)K,ZJ;e acero BH.D;HO, 'ITO BCHKaH PR -anre6pa 2-pa3-
peiiiHMa: [[L,L], [L,L]],.O, r.D;e [L, L ] ,. I H1 , ... , HP l /. 0. 
/3.D;eCL H HH)Ke IMI 6y.D;eT 03Ha'laTb no.D;npocTpaHCTBo, ua
THHyToe Ha M/.0/ . 

.D;anee nerKo 3aMeTHTb, 'ITO BCHKaH PR -anre6pa pa3-
naraeTCH B npHMYID CYMMY [L,L] H HeKOTOpOH a6eneBOH 
no.D;anre6pbl A /uanpuMep, AziHp+t , ... ,Hn l /. KpoMe To
ro, O'leBH.D;HO, 'ITO ace 3neMeHTbl Hj (j >p), paccMaTpu
aaeMLie KaK onepaTopbl ua IH 1 , ... ,HP l (Hj <"""'>-ad(Hj )), 
.D;HarouanhHbi. 

B yKa3auuo:H BLIIIIe pa6oTe .D;aH cne.D;yiDII(HH KPHTepu:H 
pac~ennHeMOCTH anre6pb1 L B npHMYIO cyMMY [L,L] + A. 

IIycTb L • I Ht , ... ,HP ,Hp+t , ... , Hn l (n?: 2), 
r,ZJ;e [L, L ] ,. IHt , ... , Hp l, a 3neMeHTbi Hp+1· ... , H n 
nuue:Huo ue3aBHCHMbl no Mo.D;ynm [ L, L]. Anre6pa L pa3-
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no)KHMa s npBMYIO eyMMY ( L, L] + A , r ,11;e A - aeKoTopaB 
a6enesa no,11;anre6pa, Tor,D;a H TonbKO TOr,D;a, KOr,D;a ey
IUeeTsyroT TaKHe 3neMeHTbl 

Hj ~Hj + to-~1 xjt Ht (p+1.Sj$n ), /2/ 

'ITO [Hj ,Hk ],.. 0 npH nro6biX j, k, p + 1 5: j ; k $ n. 

,IJ,pyrHMH enosaMH , nyeTb [Hi , HJ. ) "' t c ~tJ? H t ,D;nB 
t:1 

. . 1 . / · [ H H ] ~ o ( t) seex 1, J , .S 1 $ p , J _< n H j . k = t,:-1 t. jk H t ,D;nB 
seex j, k > p; j < k. Tor,11;a ,D;nB Toro 'IT06bl anre6pa L 
HMena Tpe6yeMOe pa3llO>KeHHe, He06XO,IJ;HMO H ,D;OeTaTO'IHO 
eosna,D;eHHe paara MaTpHUbl eHeTeMbl ypasHeHHH 

p l (c (s) (s) (s) 
tz1 tk X j t - C tj X k t ) = f jk /3/ 

,D;nB KOTOpOH HH,D;eKebl npo6era10T Bee ,D;OnyeTHMble 3Ha'le
HHB: 1 $ s_s: p, p+1.S .i , k_< n, j < k, e paaroM ee 
paemupeHHOH MaTpHUbl. 

,IJ,anee s TOH >Ke pa6oTe ,D;aH ene,D;YIOIUHH KPHTepuH: 
npuaa,D;ne>KHOeTH paeiUennBeMoH 2-pa3pemHMOH anre6pbi 
JIH K Knaeey PR -anre6p. IlyeTb 2-pa3pemHMaB anre6pa 
JIH L pa3naraeTeB s npBMYIO eyMMY 

L .. l H 1 , ... , H PI + l H p+ 1 • . .. ,H n I 

(p~1.n-p;::1), !H1, ... ,Hpi""[L,L]. 

Anre6pa L BsnBeTeB P R - anre6poH: Tor ,11;a H TonbKO Tor
,D;a, KOr,D;a eyiUeeTsyeT TaKOH 6a3He S { H 1 , ... ,Hp I, OTHOeH
TellbHO KOToporo see onepaTOpbl Hj (H j <z>-ad(H j ), p< j S n, 
,D;HaroaanbHbl. Haaqe rosopB, eenH A -MaTpHUbl onepa
Topos H j (p < j_s n ) S 6a3Hee H 1 , ... ,Hp, TO ,IJ;llJI TOrO 
'IT06bl L 6blna PR -anre6poH:, aeo6xo,D;HMa H ,D;oeTaTo'IHa 
SblllOllHHMOeTb yenOSHH: 
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u a/ see xapaKTepHeTH'IeeKHe KOPHH MaTpHU Aj (p< j::;n) 
,D;eHeTSHTellbHbl; /4 

6/ MHHHManbHble MHoroqneHbl MaTpHu A j (p<jSn) I 
He HMeiOT KpaTHbiX KOpHeH. 

HH>Ke Mbl o6'be,D;HHHM 3TH ,11;sa KpHTepHB s O,D;HH H TeM 
eaMbiM yTO'IHHM yKa3aHHble pe3yllbTaTbl. IlpH 3TOM Mbl 
6y,D;eM llOllb30SaTbeB seeMH 0603Ha'leHHJIMH, npHHJITbiMH 
s 3TOH rnase. 

2. KPHTEPHH IIPHHAJ(JIE)l(HOCTH AJITEEP 
JIH K KJIACCY PR- AJITEEP 

TeopeMa. 2-pa3pemHMaB anre6pa Jlu L = l H 1 •... , HP , 
H p+1 •..•• H n I BSnBeTeJI PR -anre6poH: TOr,D;a H TOllbKO 
TOr,D;a, KOr,D;a paHr MaTpHUbl eHeTeMbl /3/, eSB3aHHOH 
e L, eosna,D;aeT e paaroM ee paemupeaaoH: MaTpHUbl, a 

p 

Ma TPHUbl A J. nonyqeaHbiX on epa Topos H:"" H . + l x. t H t 
J J t:1 J 

y,D;osneTSOpBIOT yenOSHJIM /4/. 

j(oKa3ame/lbcmeo. EenH anre6pa JIH L y,D;osneTsopBeT 
aamHM yenoBHBM, TO oaa, oqesH,D;Ho, BsnBeTeB PR -anre6-
poH:. n 

IlyeTb anre6pa Jlu L e aeKoTOpbiM 6a3HeoM [ Hi ] , 
( [ L, L ] • { H 1 , ... , Hp I) BSnBeTeB PR. - anre6pou. 
Tor,D;a y aee eeTb PR -6a3He [hi]~. (![hili I ,. [ L, L]). 
3neMeHTbl Hk nuaeH:ao Sbipa>KaJOTeB qepe 3 [ hi ] ~ 
l H 1 •. · · ,H P I -! h 1 •...• hp I. Ilo3TOMY eyiUeeTsyroT 

p p 

3neMeHTbl H: =H. + l x' h -H + l xJ.t Ht 
J J t-1 jt t j t.s1 

Tpe6yeMOrO SH,D;a, TO eeTb paHr MaTpHUbl eHeTeMbl /3/, 
eOOTSeTeTSYIOJ.UeH L, eosna,D;aeT e paHrOM ee paemHpeHHOH 

p 
MaTpHUbl. ,IJ,anee, nony'leHHble onepaTopbl H ~ ~ H. + ~ x.tHt 

J J t.s1 J 
n 

= l a. h 
tz1 )t t .!lHaroaanbHbl s 6a3Hee [hi ] i 

! H1 , ...• HP I = l h 1 , ... , h P i. 
npoeTpaaeTsa 
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' Cne,IJ,oBaTenbHO, MaTpHUbl 3THX onepaTopoB B 6a3Hce 
[Hi 1i y,IJ,oBneTBOP.RJOT ycnoBH.RM /4/ /eM. 15 •61 ;. YTBep-
)l()l,eHHe ,IJ,OKa3aHO. 

C.11eocnr6ue:Anre6paJIH L .. {H 1, ... ,Hp,Hp+t····· Hn I 
He .RBn.ReTc.R PR-anre6poB:, ecnu He Bee MaTpHUbl onepa
TopoB HJ (p < j ::; n ) y,IJ,OBneTBOp.RJOT ycnoBH.RM /4/. 

B 3aKnJOqeHHe aBTop cquTaeT CBOHM npHH.RTbiM ,IJ,onroM 
Bblpa3HTb 6naro,IJ,apHOCTb B.r .Ka,IJ,biiiieBCKOMY 3a HHHUHHpo
BaHHe 3TOH pa6oTbl H A.B.MaTBeeHKO 3a none3Hble o6cy)I(
,IJ,eHH.R. 
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