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ne6eAeHKO B.M. P5 - 12338 

06 H30MOP~HOCTH PR -anre6p H PR-rpynn 

B pa6oTe paccMOTpeHW PR -anre6p~, TO ecTb Hea6enea~ AeH
CTBHTenbH~e anre6pw fiH C KOMMyTa4HOHH~MH COOTHOWeHHRMH THna 
[H1 .H1J= r~HI (i < j ). C Ka~AOH TaKOH anre6poH CBR3aHa HeKo-
TopaR MaTPH4a I PR -MaTPH4a/, cocTaaneHHaR H3 KoHcTaHT r IJ . 
HaHAeHo Heo6XOAHMoe H AOCTaT04HOe ycnoBHe ~30MOp~HOCT~ ABYX TaK~x 
anre6p, ~pMynHpyeMoe Ha R3~Ke PR -MaTP~4- 3ToT pe3ynbTaT nepeHe
ceH Ha PR -rpynn~, TO eCTb Ha CBR3H~e H OAHOCBR3H~e rpynn~ fl~, 

anre6p~ fiH KOTop~x RBnA~TCA PR-anre6paMH. 

Pa6oTa B~nonHeHa 8 na6opaTOP~H TeopeT~4eCKOH ~H3HKH OH~H. 

Coof5IUeHHe 06"bei!HHBHHOro HHCTHryra lii!BpHbiX HCCnei!OB8HHll, ny6Ha 1979 

Lebedenko V.M. P5 - 12338 
On Isomorphism of PR-Algebras of PR-Groups 

PR -algebras are considered, i.e., nonabel ian real Lie 
algebras with commuting relations of the type[H1 ,H

1
l-r 11 H 1 (l<j). 

Each of such algebras is connected with some matrix ( PR -matrix) 
consisting of constants r 11 • Necessary and sufficient condition 
for Isomorphism of two sucn algebras formulated in PR -matrix 
language has been found. This result Is transferred to PR -groups, 
i.e., to connected and simply connected Lie groups, their Lie 
algebras being PR-algebras. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 

Communication of the Joint Institute for Nuclear Research. Oubna 1979 
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1. BBE,4EHHE 

B pa6oTax 
12

·
31 

HJy'laJIHCh PR -rpynnbl H cooTBeTcTBYIOmue 

HM PR -aJire6pbl. AJire6py Jlu L Mbl Ha3blBaeM PR -anre6poii, 

ecnu y Hee eCTb TaKOH 6a3HC (H 1 •... ,Hp,Hp+l , ... ,Hn] /PR-6a-

3HC/, 3JieMeHTbl KOTOporo YJJ:OBJieTBOPJIIOT COOTHOWeHHJIM THIIa 

[H 1,Hj ]= 0 npu Bcex i. j :;: p (1_::: p < n ) H npu Be ex i. j > p. 

[H 1 ,Hj]~r11 H 1 npHBcex i_sp,j>p /1/ 

I r11. <;; R; npu ¢uKcupoBaHHOM i (r .. i 0) /. 
. IJ 

CBJI3HYIO H O.D;HOCBJIJHYIO rpynny Jlu Mhl Ha3biDaeM PR-rpynrroii, 

ecnu ee anre6pa Jlu JIBJIJieTCJI PR -anre6poii. 

O'leBHJJ;Ho, 'ITO ,nBe PR - rpynnbi H3 oMop¢Hhi Tor .na H TOJibKO 

Tor.na, Kor.na H30Mop¢Hhl ux anre6pbl Jlu. B cne,nymmeM paJ,nene 

Mhi .na,nHM KpHTepuii H30Mop¢HoCTH JJ:BYX PR -anre6p, ¢opMynupye

MhlH Ha JI3hiKe PR -MaTpuu /eM. 
131 

/. PR -MaTpuueii anre6p1.1 

JIH L, 3a.D;aHHOH COOTHOWeHHHMH THIIa /1/, Mbl Ha3biBaeM MaTpHUY, 

COCTaBJieHHYIO H3 K03¢<l>HUHeHTOB r .. 
IJ 

rl 
( P+l ··· '

1
,. 

r 
p p+l 

r 
pn 
} 

B 'laCTHOCTH, TaKaH MaTpHUa MO)I(eT COCTOJITb H3 OJJ;HOrO CTOJI6Ua 

/npu n=p+l /. 

3 



2. OE H30MOP<PHOCTH PR-AJIFEEP 

IlyeT& L H L' - .n;Be PR -anre6pbl e PR-6a3HcaMH 

[ H1 •... ,H P' Hp+1 •...• H 11 ], [Hi , ... , H;,, H;-+ 1 , .... , H~, 
I eooTBeTeTBeHHo/. EenH anre6pa L H30Mop<l!Ha anre6pe L ', TO 

n "'n H p =P ', Tax xax p=dim([ L, L]). IlyeT& [H 1 •..• H P. Hp+1 •... ,H 
11
]-

PR -6a3HC anre6pbl L, [Hi ,Hi]= rij Hi rrpH Beex i:s; p, j> p , 

a [H l , ... ,H~ •i);+l• .... H ~ ]- PR - 6a3He anre6pb1 L' , [H j ,H j J = r lj H j 
rrpH Bcex i:s; p, j>p. qepe3 C o6o3HaqHM PR-MaTpHuyanre6pbl L, 
a qepe3 C' - PR -MaTpHUY anre6pbl L' /eooTBeTeTBeHHO yxa3aH

HbiM 6a3HeaM/. 

CrrpaBe.QJIHBa ene.n;yJOIQaJI 

Teope.Ma 1. B rrpHHJITbiX o6o3HaqeHHJIX rrpH r(C) =r(C') :n- p 

anre6pbl JIB L H L' H30MOP<l!Hbl Tor.n;a H TOJI&Ko Tor.n;a, xor.n;a 

eymeeTByeT TaKaJI IIO.QeTaHOBKa t (i ), qTo PR -MaTpHQbl C H 

C 'eBJI3aHbl eOOTHOWeHHJIMH 

r t(l) p+ 1 .. · r t(l) n I r '1 j 

= r (C) /2/ 

r t (p) p+ 1 · · · r t (p) n 
r' pj 

.QJIJI JII06blx j , p < j :s; n /3.n;ee& r (C) -paHr MaTpHUbl C /. 

)!oKa3a111e/lbCIIIeo. Jlerxo rroxa3aT&, qTo anre6pbl JIB L H L' 

H30MOP<l!Hbl TOr.Qa H TOJibKO TOr.Qa, KOr.Qa B anre6pe L eeTb TaKHe 

3JieMeHTbl 

p 
H ~- = l a . H , i = 1 , ... , p , 

1 s=l IS S 

n 
H~' = l aJ·sH , j=p+1, ... ,n, 

J s=p+l s-

qTo 

[H" .W' ] = r:. W' 
1 J lj 1 

H 

detJI ais lllS::i,.s~p fO fdetlla js llp+1:>:j,s.:S: n• 

3TH yeJIOBHJI paBHOeHJibHbl pa3peWHMOeTH eHeTeMbl 

4 

'J 

J 

( ............ . 
n 

ait (s~/ltsajs -r'ij )=0, 
/3/ 

(i=1, ... ,p, j=p+1 ..... n, t=l, ... ,p, 

det II a is Ill:;; i' s~ P f 0 f. det I I a js II p +1.,._j ' s.:;: n 

OTHOeHTeJibHO HeH3BeeTHbiX a it H a js (a it • a js c; R ). EeJIH 

3Ta eHeTeMa pa3peWHMa, TO XOTJI 6bl .QJIJI O.QHOH IIO.QeTaHOBKH 

t(i) ait(i) f.O (i=1, ... ,p,1:s;t(i)~ p).Cne.n;oBaTeJibHO, MaTPHUbl C H 

c 'Y.QOBJieTBOPJIIOT yenoBHJIM /2/. 

Hao6opoT, rryeT& PR -MaTpHQbl C H C'y.n;oBJieTBOPJIIOT yeno

BHJIM /2/. Tor.n;a eeT& TaKHe qHena a . ~ R , j, s = p d , ... ,n, qTo 
. . . 1 . 1 .JR .QJIJIBeeXIHJ, 1= , .. .,p,J=P+ , ... ,n 

n 
r :. = l r 

IJ s=p+l t(i)s a js 

Tax KaK eTOJI6Qbl MaTpHUbl Cf JIHHeii:HO He3aBHeHMbl, TO 

detiJajs llptlS::j. 8 ~ 11 IlonmKHMait(i) =1 ,a ais =0 rrpH 

s f.t(i). TaKHM o6pa30M, Mbl HamJIH peweHHe eHeTeMbl /3/. Teope

Ma .n;oxa3aHa. 

Ilpu.Me'laHue. IlpH n-p =P 

MOP<l!Hbl /eM. /3/ /. 

anre6pbl L H L' Beer.n;a H3o-

U.eHTpbl PR -anre6p, eoOTBeTeTBYIOIQHX PR -MaTpHQaM, pae

eMoTpeHHbiM B TeopeMe 1, paBHbl HYJIIO. EeJIH PR -anre6pa L o6-

na.n;aeT HeHyJieBbiM QeHTpOM Z ( L ), TO B HeKOTOpOM 5a3Hee ee 

PR -MaTpHua HMeeT BH.Q 

r ... r 0 ... 0 
lp+ 1 lp+1T 

r 
p p +1 

r 0 pp+1T ... 0 

/eM. 131 /. 
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3~eCb WHpHHa HyJieBoro 6JIOKa paBHa dim ( Z (L )), paHr MaTpH-

IJ;bl 

(

rlp+l o .. rlp+77 

c = 0 ••• 0 0 

r . . r 
pp+l p P+77 

paBeH 77 , 77 ~ p. a caM a C JIBJIJieTCJI PR - Ma Tpau;eii: npHMoro 

CJiaraeMoro L, ~OllOJIHHTeJILHOro K Z (L). JIJ TeopeMbi 1 BbiTeKaeT 

cne~yiOIIJ;aJI 

TeopeMa 2. )].Be PR -anre6pLI • L a L ', c HeHyJieBLIMH u;eHT-

paMa HJOMop4mLI Tor~a H TOJibKO TOr~a, KOr~a dim (Z(L)) =dim (Z(L ')) 

a PR - Ma rpau;LI ~JIJI ~onoJIHHTeJILHLix K ax u;earpaM no~anre6p 

CBJIJaHbi COOTHOWeHHJIMH THna /2/. 

3. II OCT POEHHE H30MOPtPH3MOB J{JI.R PR- r PYIIII 

TiycTh PR ·anre6pLI L H L' HJOMop4mLI, a G a G ·- PR - rpyn

nLI, anre6paMH Jla KOTOpLix JIBJIJIIOTCJI L a L '. liy~eM C'IHTaTL, 

'ITO B G H G' ycraHOBJieHLI rno6aJILHLie xoop~BHaTLI, ~JIJI xoro

PLIX COOTBeTCTBeHHO 

[g(O, .. o,O,x ,0,0 .. ,0)] ~R -•H.(;;L, i=l,o ... n, 
1 xi 1 

[g'(O, ... ,O,x.,O, ... ,O)] ~ ->W~L', i=l, ... ,n. 
1 xi 'e R 1 

/cM/
21 

/. ECJIH CTOJI6IJ;bl COOTBeTCTBYIOIIJ;BX PR -MaTpau; CBJIJaHbi 

COOTHOWeHHJIMH 

p+77 
~ r . a - • 

s=ptl t(I)s js- rij = 0 (j = p+l' ... ,p+77) 

/eM. reopeMLI 1 a 2/, To MO:>KHO onpe~eJIHTL HJOMop!llaJM 1> : G'. G 
Ha o6pa3yiOIIJ;BX JJieMenrax b.(x. )=g'(O .... ,O,x., 0 .... ,0), a. (x.) = 

1 1 1 1 1 
=g(O, ... ,O,xi.o .... ,O), rax: 

6 

I ... 

bi(xi)</J=at(i)(xi) ~JIJI Bcex is p. 

bi(xj)9=ap+l(ajp+lxj) ... ap+ 77 (ajp+ 77 xj) 

~JIHBcex j,p+l::.;j::_p+77, b i (xi ) cf• = a j (x j ) 

~JIH Bcex j, p t-77·/ j :0 n /eCJIB TOJILKO Z(L)~O /. 

B JaKJIIO'IeHBe aBTOp C'IHTaeT CBOBM npBHTHbiM ~OJirOM Bblpa

JHTb rny6oxy10 6naro)J,apaocTL B.r .KaALIWeBCKOMY Ja HHHu;aa

poBaaae :noii pa60Tbl, r.JI.KonepoBy H A.B.MaTBeeHKO Ja noJieJ

Hbie COBeTLI. 
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