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Tiony"'eHa cllopMYna .ana cne.aoa npe.acTaaneaaA rpynnbi o6o6meHHbiX 
c.aaeroa naTHMepaoro. runep6onoa.ila. Oaa cnpa8elmH'Ba miSI acSIXoro c ··.. . . 
onepaTopca Tfp, COOTB&TCTBY!Olll!r~ HenpHBO.IlHMOMY' YHH!BPHOMY npe.llCTBB-
neHHIO T (tl a cilyaxuaa ,P(KJ;C0 .aa ee anre6pe ne L (QX=( "o• "z•" 2 , "3 )), 

· . KalKllbllt TBKOA onepaTOp HMeeT. KOHe"'HbiA cne~ :sp1l, paBHblH HHTerpany 
. ne6era - .. 

~-·- . 2tri(sa+tc,X) "3 
c L ~ · o 

spT-~. = f f ( f ,P(X)e -:-:r,::- dX)tdsdt, 
'+' 8- 0 -eo L . sh (lCoJ . .. 

rlle a,.(l;O,O,O), c=(O,ct ,c 2 ,c3 ),jjcJI=~· 

Coo&leHHe ~~HeHHOro HHCTKTyTa anepHYX KCCAeAOBaHKI 

~Ha, 1973 

Lebedenko V.M. P2 - 7002 
. Traces of Representations of a Group 

... of Generatized Shears of the Five-Dimensional 
Hyperboloid 

The formhia· is· obtained· for the traces of represen
:tations of a group of generalized shears of the five-
. dimensional hyperbOloid. ·This formula is valid for any 

operator TJ , correspo~ding··to the irreducible unitary 
representation 1 c (gJ and function <P (lC) ~ C0 on its Lie 
algeJ:)ra L(L:;JXa(JC 0 ,JCuJC2 ,x3 Jj. Each of such operator's has 
finite trace spT.f equal to Lebesgue integral 

'+' • 3 
c l -+<><>-+- . 2tri(sa+tc,X) x 

0 sp 1-~. = {f f f (f <P (X) e -;r- dX )tds dt, 
'+' 0 ....,. L sh (Jt>) . 

where a=(l,O,O,O),c,.;(O,cl'c2 ,c 3 ),1!cl!:=l· 
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1. Bae,lleHHe 

B eacTosuueii pa6oTe Mhi npononlKaeM H3y'leHHe rpyrtnhi 

-o6o6meHHhiX C.llBHroa iuiTHMepHoro· rHnep6onoH.tia. Ko'l'opaSI 

nMeeT cymecTaeHHoe 3HatteHHe Ami Hoaoro noll.XO.Ila s KBaHTo-·' 

aoii TeopnH iionSI, H3nolKeHHoro a .cTaTbe It/. · 

Y Ka38HH8SI rpynna nn H30M_op!lJHa. 'leTbipexnapaMeTplliteCKOii' 

rpynne K, COCTOSIIUeM H3 .lleifCTBHTellbHbiX .. BeKTOpOB 

.... 
( x 0 , X) = ( x 

0 
· , x 1 ~ x '? , x 3 ) 

(x. ~ (- oo , + oo )) • 
l 

Oz:tepaUHSI yMHOlKeHHSI B K oripe.llellSieTCSI TaK:. . 
.... ..... -Yo.... .... 

( x 0 , X) ( y
0 

, J:) "" ( x 
0
+ y 

0 
, e X + Y) • 

c TO'IKH 3peHH9 TeopHH rpynn nn rpynna K ~anSieTCSI 
HeKOMII8K~HOM H aKCnOHeHUH81lbHOM ( 3 /,/

2
/. . 

B np~.llhi.IlYIUeii pa6oTe/2/ 6bmH o~HCaHbi ace, c TO'l

HOCTbiO .llO 8KBHBaneHTHOCTH 1 HeiipHBO.IlHMbie yHHT8pHbie npell-
. . ~ .. " 

~TaaneHHSI rpynnhi K. 
. . 2 

H aii.lleHHbie npe.llCTaaneHHSI B npocTpaHCTBe L (- oo, + oo) 

HMeiOT BH.Il: 

3 



Y+Xo 4 4 
c ie (C,X) 

T (g)f(y)= e _ f(y+ x
0

), 

I'Ae g =(x
0 

,X)<;; K, -+ 
c =(0, C) 2 ...... 

f(y)G-L (-oo,oo) 1 ( C,X)- CKa-

i 
i 
I 

... 
' ) ' 

. ·. . .\ .\ · 

cp (g),;. ! ~~ [ ( T 
12 

) * Tcp] dp. (.\), 

G 

rAe dp. (A).- Mepa ( M:epa flnaHwepensl) Ha MHOJKeCTBe op6HT 
-+ -+ ~ 

nHpHoe nponaaeAemre C R X a E
3 

• . • G • 

Ka-~lioe.TaKoe npeAcTaaneH~~-~npeAenSieTcSI ~e·K;~~~M --_._---:c---- "HacTo.runaSI pa6oTa noca.runeHa nony''leHHro cpopMyrihi AnSI 

c = (O,C ), KOTOpOMy COOTBeTC;ByeT op6RT8 Qc - llOAMHO:lKeCT-

so B anre6pe nnaeil:HbiX HKllROHanoa_ 

L rpynnhi K1. HHBapna~THoe o:u,ocnT,e1II:,HO npn~oeARHeHHoro 

npeAcTaaneHRSI K • 

Op6RTbi nc npeACTa~nmoT !=!06oil: nonynnoCKOCTR, COCTOH-

lllRe H3 aneMeHTOB BHAB 
~.-• ·-.:1 

Y=ta+ sc <;;flc C-L', . ( 1 ). 

rAe t <;; (- oo, + oo), s <;; (0, + oo ), 

-+ 
a= (1,0,0,0) <;; L ', c = (O,C) = (O,c 

1 
·, c 

2 
, c 

3
) ~; L '. 

3aMeTHM ellle, 'ITO ace BeKTOpbi c =(O,C) B. pa6oTef2 / 

HOpMHpOB8Hbl YC,nOBReM. 
-+ 

llciiE =IIC IIE:·=l. 
4- 3 (2) 

DnSI nocTpoeHHSI cpypbe-anannaa Ha· rpynne K Heo6XOAHMO 

3H8HHe· cneAOB on'epaTOpOB :rep 
MhiX a ABnhHeiiweM sp T f/J. : 

(eM; paanen · 2), o6oaHa'lae-

DeiiCTBHTenbHO,. cpopMyixa nnaHlliep~nSI '.if' cpopMyna . o6-. 

pameHHSI. JinSJ HeKOTOpbiX !IJyHKUHii ¢ (gj . Ha rpynite G 

HMeroT BHA (eM. /3 I ) : :· · ~-·' ·· '· · 
. 2' ···.· . ; .. : ·A·c. * .\· .. , ....... :r.·, ,.: ,. ·~. •.;•• .. . 

jl¢ (15)1 dg = t Sp [(T cp) T cp]dp.(.\),. , .. , 

4 ,· 

I 

·I 

. i 
b 

·? 

Bbi'IRCneHHSI ciieAOB npeAC·TaaneHHH rpynnbl K. 

2_. .OnepaTopbr T ifJ 

flycTb T (g)- cna6o nenpepbiBHoe ynnTapnoe npeACTaa

neHHe HeKoTopoii rpynnhi: G' ~ rHnb6epToaoM ·npocTpaa

cT:Be· H. 
. . 1 

TorAa AnSI nro6oii cpyHKllRH ¢ = ¢(g)<;; L (G)· MO:lKHO 

onpeAenRTb · HOBbiil: onepaTop T ;p KBK on'epaTopHbiH HHTer-

pan: 

. T ¢ =. I¢ (g) T (g) d g ~ 

l1HbiMH cnoaaMH 1 AnSI nto6biX e, h <;;;.H cKangpHoe 

npOH3BeAeHHe 

r r ¢e, h; = I¢ r g) r r r g) (, 1z. Jag. 

3. 06maSI ·cpopMYna cneAa 

BaHAY aKcnoHeHUHBnhHOCTH paccMaTpHaaeMoii rpynnhi 

cpyHKUHH Ha . K Mo:>fmo OTOJKAeCTBHTb C cpyHKUHSIMH cp (X J 
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Ha ee anre6pe_ nn L.KpoMe TOI'01 AnH Beex tPYHKUHii.¢ 

H3 c;; ( C0 
00

- npoeTpaHeTBO 6eeKOHe'I~O ii.H4J4JepeH- ,. 

UHpyeMhiX tPYHKUHii e KOMil8KTHhiM HOeHT.ene~) onepaTOphl 

.r¢ HM9IOT KOHe'IHhifi · eneA, KOTOphifi MOmHO Bpi'IHenHTh 

no ¢opMyne (eM. /31) { r----
-1 ·· 2TTi(F ,X) t 

spT =J( f ¢ (~) p (X)e dX)df3 (F). (3) ·I, 
¢nL· n -· ... _.n _ .. /~\ 

B-sTo:H-!}lopMyneO -op6HTa,-eooTBeTeTByiOnta11-npeaeTa~l.' _. ~ 

neHHIO T(g) ,FEn, dX- Mepa ne6era HaL. noanemaT onpe- 11 

aeneHHIO tPYHKUHH p O(X) (XE L) li. Mepbi Ha op6HTax_ d{3
0

(F). 

B. HaW eM eny.'Iae B_~e op6HThl n c HMeiOT pa3MepaoeTb 
2 TO eCTb HBnHIOTeH Op6HT8MH MaKeHManhHO~ pa3M~p~?-

eTH. DoSTOMy B KaqeeTBe p (X) MO)I{HO. B3HTh YHH6epeanb-
0 . 

~10 tPYHKUHIO (eM. / 3 / ) 

p (X) = q (X) = det R (ad X), . n . .. . 
rae 

sh ( t 
R(t)= 2) 

t . 

t 2k 
(-) 

6 

2 "" ! 
(2k+l)! 

2 
k=O 

4. Bhi'IH.ene!me !}lyHKUHii p (X). 
n 

nyeTb X= (xo ,x1'x2,x3)GL. HaiiaeM q(X) (eM. (4)). 

MaTpHUbi (adX/ -HMeiOT airn·(e~/21) 

0 0 0 0 

ad X= 
-x1 xo 0 0 

. , 
I 

-x2 0 xo 0 

-x·· 0 . 0- X 3 0 

(4) 

l 
~ 
·,1 

!. 

I 
J .. 

l 
I I 

~ 
\~ 
''t 

... 

0 0 

(adX/-/::(.-x1 )~ ~ n - .: x0 o x0 

npH X(j,fo 0 H · 

0 

-x 
adx=· 1 

-x2 

-x3 

(-x2;xn 
xo 0 

-X3·· n, 
(~Jxo 

xo -

0 

0 

0 

0 

IlpH X = 0. 
o. ,._ 

0 

O· 

0 

0 

0 

. ·. ·o 

. 
0 

0 

0 

0 

.-.' 

0 

0 

n 
xo 

0 

.. , 

0 

0 

0 

n 
xo 

.. ' .. - ~ ~. 

,. (adX)n=O(n>l) 

. . 2k . 
EcnHxiO,ro, noacraBHB·MaTpHUbi (adX) -,B PH.ll (4), 

nony'!HM, '!To R(adX)- rpeyronhHaH MaTpHua· c aiaroaanb-

HbiMH sneMeHT8MH 

1, 

x· 
sh(.....2-). 

2 - xo 
2 

CneaoaaTencao, 

. sh ( .!2..; 
2 

xo 
2 

. .: 

q(X)= det (R(adX)) = 8 
sh3 (-xo') 

l... 
x3 

0 

EcnH x '= 01 To· 0 . 

~ .. .... j 

sh(~) 
xo 
2 

;.• 

7 ·-



R(adX)= E = 

1 

0 

0 

0 

0 
1 

0 

0 

0 

0 

1 

0 ~J 
· u-detR(adX);;l. 

8sh 3 ( t ) 
TaK KaK fim 

3 
7 = 1, To 6yJleM e'IBTaTb, 'ITO 

. t-+0 t . 

.H AO npB t = 0 • 

TaKHM o6pa30M, Mbi nonyqunu, 'ITO npB n106oM 

X=(x
0

,x1 ,x 2 ,x 3 ) ~L 

P (X)= q(X) 
0 

8 sh 3 ( xo) 
2 

x3 
0 

(S) 

5. OnpeJlEmeaue Mepbi df3r{ F) 

PyKOBOJleTay.Heb MeTOJlOM~ H3nmKeHHbiM a pa6oTe/
3 1. 

Mbi nonyqaeM, 'ITO a aaweM enyqae aneMeHT noaepxHoeTB 

H8 op6HTe fie JlOmKeH HMeTb BHJl:. 

B0/F)(~x• ~yY=-(F, [X,Y]), 

I'Jle 

~X =': ( XO ' X 1 ' X 2 ' 71: 3 ) ~ 0 c 

npu 

X = ( x 
0

, x 
1 

, x
2 

, x 
3

) ~ L • · 

HaA:AeM Tenepb smHoe Bbipa:lKeHue AnSI d{30 (F). 
• . Cc 

llycTb F , ~X , ~ y ~ 0 

~X= s 1 a +t 1 c 

(eM. (1)) u F=sa+tc (t > 0), 

(tl> 0), 

~y s a+ t c ( t > 0), a=~ . , c = ~ 
2 2 2 a"' ~ 

" " a, c ~ L. 

8 

TorJla 

[X,Y]=[s 1 ;;+'t 1 ~, s
2

;; +t
2

; ]= 

=s1t2[;;, ~]+s2ti~~~]= 

= (s t .·-.s t J[~.~]. 
1 2 2 1 '-,-;:~,. 

·' 

KOMMYTBTOp 
·,,·" ~,,-" 

[a, c ]=a~ a(c)= 

0 0 0 

u qJ ·/:·. 
0 1 0 c1 ,, 

. = c 
0 0 1 c2 

0 0 0 _c3 

·_J • '.t 

CneJloBaTenbiro, · '.· 

" [X;Y ]=. (s1 t_ 2 -s.2 t 1 )~ .. 
H 

" (F,[X,Y]) =(s t -s t)(F,c)= 
1 2 . 2 J ~ ""~; 

= ("s 1 t 2~ s 2 t1) ( F; c J L, = 

= ( s t - s t )(sa+ t c, c) , = 
1· ·2· 2 1 : L 

.: 

= t ( s1 t 2 - ,s2 t 1 
) = t 

s1 t1 

s2. t2 

TaK KaK '(a/c)=O, ''(c-~c J=llc11· 2;,i·· 
'! •: .. '• 

(eM. (1 ), (2)). 
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B KOOPAHH8T8X ( S , t ) H8 0
0 

onpeilenHTellb . '; 
·nHTepaTypa 

. t 1 

I :2 t2 

1. B~f.KaJlbiiiieacKn:ft. K·aa~T~aa:'.H Tecipn:.H c "HeeaKnHJlOBbiM 
npocTpaHCTBOM OTHOCHTenh.HbiX HMUynhCOB~ -HpenpHHT 
<:)H.HH, P2.:.:5717," Jlyqaa, l97l. . 

---6-~--~--..:-~-~--H~T····n-nom8~;;H·--aa·~-5K'nliJioaoA- nnocKOCTH. ··· ~--2;·;B~M~liei5e.cieHKo._ Onn:catme .HehpHBOJlHMbiX y'lmT_ ap_HbiX o bi'I.Hbln aneMe .... _ , ._ _ -~. .- ___ . . _ _ . .. . . _ _ 
· npeJlCTaBne.HHH. HeKOMUBKTHOH :r!pynnbi o6o6meHHbiX 

noaTOMY Mepy- df3o~F) M01KHO 3ann:caTb TaK: -. CJ:lB~I'.OB 'U.HT~Mep.Horo rn:'riepooholl)la. 'npenpHHT OHJm, 

--~--~---~/3-- (FJ_-=_Lds.dt, ·-. _ -~------~-----<a) . P2~6033, ny6H~, .;1971 ~ . - - _ .· - . 

n . i a. A.;A.Kn:pn:nnOB<3neMeHTbl Teopn:n: npeJlCTi:mne~HH. Moc'K-
r.ne ds; - Mep8 ne6er~. , -,aa, ~HayKa",, ~c1972. . . . .. 

6. OKOH'IaTenhHblii pe3ynbTaT 

Tenep~, nocne TOI'O,. KBK onpeJleneHbl 'he (X)= q(X) 

H df3n(F) «iJopMYne (3) M01KHO npHABTb KOHKpeTHbiA BHJlo 
""c ' 

HMeHHO, Jln.H .mo6oro aenpHBOJlHMoro npeJlCT8sneHH.H. T c(g) 

rpynnbi K, cooTBeTCTByiOmero op6HTe _(lc;;) sa+ tc 

(a= (1, 0 ,0,0), c =(o,c
1

·, c
2

,c
3

) , c; +C;+c~=·lJ, H mo-
6oii «iJy.HKUHH rp ~ C; onepaTOp T rp HMeeT KOHe'IHbiii cneJl 

c 1 +oo+oo 2 spTrp=7 JO f ( frp(x)e rrl(sa+tc,X) 

-oo L 

( HHTerpan B CMbiCne ne6era) • 

3 

~ dX)tdsdt 
sh 3 ( -!£) 

. (7) 

B 3aKmo'leHn:e aaTop Bbrpa1KaeT rny6oKyiO 6naro.a.apHOCTb 

B.f.K8AbiWeBCKOMY 38 HHHUHHpOB8HHe 3TOA p860Tbi H 

n.n.>Keno6eHKO 38 UeHHbie COBeTblo 

10 

.,. 

PyKonn:cb nocTym{na _B HSJlaTeml:lcKn:ii ·oTJlen 
19 MapTa 1973. i"oJla. 
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