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B RaCTOSIIllae epeM>t RHTeacaeao o!ScyJKAAaTC>t/ l-5/ B08MOlKHOCTh npaueae&HSI HaltoM-

naJtTHOll rpynnhl CHMM9TpHH AnSI Jtnaccalj!KKftllKK aneMeHTap&blX 'IACTKU. Bbmo y.aaaao, 
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/8,9/ /9/ 

MapKoM • KaK aaeecTHO , aenpaeonaMoe npencT8eneaae co6cTeeHHoli rpynnhr Jiopea-

n8 MOJKRO xapaKTepaaoeaTb napoli 'lacen (j
0 

,c) , rAe j
0 

- nenoe ana nonynenoe aeOTpa-

uaTenbaoe 'lacno, • npeACTaen>DOmee aa&MeRblliHA sec npencTaeneaali nonrpynnhr Tpexuep

aoro epameHBSI, a c - KOMnneKcHoe 'IHCno. Mbr 6yneM paccMaTpaeaTh 3Aecb yHaTapaoe 

HenpBBO)lBMOe npencTaBneHBe OCHOBROll cepBB a no 0603Ra'leHBIO B /
9/ m,p 

c =- i(sign m >-f- npa m ,;o 
2 

COOTB9TCTByeT 'IHCTO MHHMOe c ' 

j = 0 
0 

c=+L 
- 2 

), 'leuy 

KaROHH'lecxall 6a3RC npeACTaeneHBSI am,p , peanaaoeaaaoro B rBIIh6ePTOBOM npo-

CTpaHCTBe L 2 (z) 1 eCTb (nonpo6HO CM/
91

); 

f"oP (z)---1 -1( )"'"o() a u .,., 0' u , 
ll' VTT ll' (1) 

3 



rM ·I a ( u ) = I u ('"'1'+2 
22 

u·m 
22 

<f>~p (u )= v' 2j+l / oP (J.l,'l-''o·l-' 
----,-min (J-V , J-Jl} 

y(j-vp)!(J+vo)l I o C d cl-Vo·d Ud ul·Vo·d UJ•fL-dnVo+f'+d 
J+f' II 12 21 22 lfL J l·l-' 

y (j-fL)!(j+fL)! d=maz(O,-v
0 

•/-') 

v 4 J -2v+i~ 
X 0 

=ll -= 
J V=J

0 
y'4v 2+p2 

~ 

C - 'IHCnO CO'I9T8HHll H3 p 91IeMeHTOB no q ; U t Z npaaanne}KBT T8K H83biB8eMOMY 
p 

~~:na"cy z • B npocTpaacTee L 
2 
(z) cKanRpaoe nponaeeneane aa.(laeTc~ <jlopMynoll 

< f 
1 
I f 

2 
> = J f 

1 
( z ) f ~ (z ) dz , z = x + iy, dz = dx • dy ; (2) 

a a 
a 1(8lKnOMY npeo6p830BaHHIO Jlopeana, I<OTOpoe OUHCbiB8BTCH M8TpHnelf a= ( II 12) 

a • 
Q ~ n 

yanMonyngpaoli rpynnhi eToporo nopRmta, conocTaeneH onepaTop U a , aanaHHbill <jlopMy-

noll 

-m+tp- 2 m 
U f(z) = I a z + a I ( a z + a) f ( 

a 12 22 12 22 

a, 1z + a 21 ) • 

a z +a 
12 22 

(3) 

llycTb HaM ftYlKHO H811TH M8TpH'IHbill :.neMeHT Dmp (a) , KOTOpbill onpenenHeTCH 
Jf'; J'l-'' 

X8K 

U I mp; ·il-' > = I 
a J '11' 

mp , , 
D (a) I mp ; i 1-' > , 
Jl-'; l'l-'' (4) 

rne qepea 1mp;j!-'> o603H8'189TCH K8HOHH'IBCKHII 683HC npencTaBn&HHH o • 
m~ 

Ma (4) • B3 ycnoenn opToaopMnpoaaaaocTH 

~p vp vp --v 
< r 1 r o > = f r o <z l r , , <z> dz = 8 , 8 , 

ll-' J/.<' JfL J 1-' JJ 1-'1-' 

cnenyeT 

(5) 
mp vop ---vp 

D , , (a)= fU<£. f (z) f ~, (z)dz 
Jf'; J 1-' Jf' J 1-' 

MaeecTHO, 'ITO ecHJtYJO MaTpnuy a MOJKHO npencTaBHTb B sane 

a=u
1

c u
2

, 

rne U I , U 
2 

- YHHT8pHble YHHMOnynnpHbie MaTpHUbt, COOTBBTCTBYIOIUHB TpBXMepHOMy 

epameHBJO; 

<=( 0 0 ) 
·I 

( 
( f - neiiCTBHTenbHOB 'IHCnO) 

4 

:r 

ll 

'I 

H COOT BBTCTBYBT 'IHCTOMY epa 

TaKHM o6paaoM, MOJK Ho, 
mp 

D (<). 
Jf'; l'l-'' 

noncTaBnHH (1) n (3) c 

u 

e!(.J - H91(0T0pb1JI <jla30Bblll 

B (5), nony'IHM 

mp 1 
D ,(<) =- 8 ,l 

Jf';J 1-' " 1-'1-' 

min (J-~0 •J-Jl), mln(J' .. v
0 

,J'·I( 

d,d 'IZ1Daz(O,-V
0 
-Ill 

2 (J+J '-d-d ''iJ.-V ) 
[dzlzl 

0 

llepexonH K nongpaofi c 

X = t COS <{> 

y = r sin </> 

II 38T9M BCnOnb3YH 38MBH)' 

rne 

J+J ~d
J =" J dv v 

llpH 3H8'1BHR HX d,d' 

(j+j'-d-d'-f'-V )!(d+d J = " ..:._::.___...:__.IL....:__ 

( i+i'+l)l 

F(a,/3; y; z) - r1mep1 



IL) 

• d cl-"o-d / ul-VO-d Ul-1'-d D "o+#'+d 
1-1' 1+1' 11 12 21 22 

·I') 

HHanne>KaT TBK H93biB99MOMY 

e aanaeTc~ ~opMynoA 

dz = dx. dy ; 

•aTpaueli a c ( a I I 
8 

12 ) 

• :1.1 22 

(2) 

'Op U a , 38llBHHbiA ~OpMy-

:.a.. ) . 

22 
(3) 

(a) , KOTOpbiA onpenenaeTCH 

(4) 

CT8Bn9HBH U m,p • 

(5) 

!Tb B BHUe 

!TCTBYIOIUH9 Tp9XMepHOMy 

ii!CTB>!T enbROe 'IHCno) 

J 

H C OOTB9TCTBY9T 'IHCTOMY Bp9lll9HHIO nope HUB B nnOCKOCTH ( x
3

, X 
4

) 

TaKHM ol5pa30M, MO>KHO, He aapyUJa!l ol5mnocTb, orpana'IHTbCR naxo>«nenHeM 

mp 
D , , (t). 

II'; J I' 

00UCTaBnHH (1) H (8) CO 3H9'19HH9M 

IU> 
e - H9KOTOpb1A ~30B bt li MHO>KH<I!enb) 

a (5), nony'IHM 

d+d'd 

( -1) c 
1-1' 

2 (J+J '-d-d '-jl-V ) 

fdz\z\ 
0 

_!f-J '-1 

(1+ \ z\2) 

.lj2. -J- I 

(1+<.\z\ 2]2 

OepeXOllR K nongpHOli CHCT9M9 KOOpllHitBT 

x = r cos rp 
( 0 < r < 

y = r sin rp 

H 3BTeM HCOOnb3YH 39M9HY V = r 2 , npaaonaM HH'retpan a (6) K suny 

J c 1T f 
J+J ~d-d '-#l-V 

d v v 0 
- .lj2._ J '-• 

( 1+ v) 
2 

Ops aua'leHHRX d,d' • YKB38HHbiX B ( 6) • 

J = 1T 
)! 

( i+i'+l )I 

F(a,f3; y; z) - r>lnepreoMeTpH'19CKBR ~HKUliR, 

5 

OK83bii38BTCH p8BHhiM: 

(6) 

(7) 



no,llCT&Snflfl (7) S (6), Mbl nony'IBM OKOI'l'IBT8llhHblil peayllbTaT: 

mp /) Y, 
D (• )-~I (2j+1)(2j'+t)(j-<' )!(j+ll )!(j-1") (j+fl)' (j'....,. )!(j'w )(j~)!(j'+fl)l 
Jfl; J 'fl. (j+ j + 1 ) ! 0 0 0 0 

d+d, 

x'OP X "oP ~ 
J ,. 

( -1) 
d! d 1 (i-;.<-d)! (j'-;.<-d ~~ (j-11 

0 
-d)! (j ~"o -d ~ l(fl+ll 

0 
+d)! (flw 0 +d ')! 

2(2d'+fl+li0+J+~> · 
< 2 F(i+1+-f-, d+d'+fl+ll

0
+1; i+i'+2; 1-<

4
), (8) 

rne d, d' npoiSeraJOT nenble 'IRena, KOTopbte ae o6pamaKYI' xa lKJlbtll MHOJKBeenb non 

3H8IOM !jlaKTOpaana S OTpBU8TellbH08 3H8'18HB8, 

0rNeTBM Tenepb aeKOTOpbte npOCTbte csoiicTBB !jlyHKilHII D(< ,) . 

1. mp 
D (l) = I) ' I) 

Jfl; J 'fl' JJ flJ.L 

(9) 

3TO paseHCTSO H9DOCp8JlCTS9HHO Sb!T8K88T B3 (8) C y'IBTOM 
F (a, {3; y ; 0) = I • Oao sbtpa-

JKa8T TOT !jlaKT, 'ITO Nbl BM89M neno C TOlKJl8CTB8HHblM npeo6pa30B8HB8M, 

2. mp ---
D ' ' (<) = D mp ' ' (<-I) • 
J fl ;Jfl Jfl;J fl 

:;:ITO COOTHOmeHB9 Sb1TeK88T H8DOCp8JlCTB8HHO B3 CBOiiCTBB rHnepreoMeTpH'IBCKOil 

¢yHK1lRR -/3 z 
F(a,/3 ;y; z)=(t'-z) F(y-0(,{3; y ; --). 

z- 1 

3, Ha (9) , (IO) H H3 rpynnosoro csollcTsa !jlyHKUHB D cpaay cnenyeT 

~ 

lfl 

mp mp 
D , , (< ) D " " (< ) = s,, , I) , , 

Jfl;J fl Jfl;J fl J flfl 

(IO) 

nocnenaee COOTHOmeHI'l8 npeJlCTBSnfleT co6ol! ycnOBI'l8 yHBTBpHOCTI'l npeJlCTBBneHBR, 

B 381UllO'l8HBe asTOpbt BblpalKBJOT rny6oKyiO 6naronapaOCTh axaueMHKY H.H. BoroniO

ISosy aa HHTepGC K pa60Te. 

6 • 

I, Barut A.D., P.Budini, and C.Fron 

2, Dothan Y., M.Geil-Mann, andY.~ 

3, C.Fronsdal. Preprint, 1965, 

4, R.Delbourgo, A.Salall, a·nd J.Strat 

5, Hryea Baa Xbey, JleKilRH a 
HnTa, I 966, 

6, A.3. nonrzaos, H.H. TonTb! 

7. A.3, nonrzaos. )!(3T<I> 30, 

8, H.M, fellh!jlaHJl, M.A. Hal!M. 
XXXVI • 1950, 

9, M.A. HaliMapK, Jlzaellabte n 



~ 
,) ! (j '...., )! (j '+v )(j4t)!(j+p Jl 

0 0 

)! (j ~., -d? l(p+v +d)! (pw +d ")! 
0 0 0 

(8) 

OT Ka}!{llblll MRO}!{Hf!9nb llOJl 

(9) 

F(a, {3; y; 0)=1 • Oao Bblpa-

•900p830B8HH9M, 

(IO) 

CTB8 ranepreoMeTpH'i9CKOll 

z- 1 
) . 

D cpa3y cnenyeT 

yaaTapHOCTH npeacTasneHH!I, 

)HOCTb aKaaeMHKY H.H. Boron10-

n a T e p a T y p a 

1. &rut A.O., P.Budini, and C.Fronsdal. Preprint
1 

1905, 

2. Dothan Y., M. Gell·Ma nn, and Y .Ne' eman. Phys. Lett., 17, l 1\8 (t 965). 

3, C.Fronsdal. Preprint , 1965, 

4, R.Delbourgo, A.Salall, ud J.Strathdee. Proc. Roy. Soc., 289, 177 (1965). 

5, Hryea Baa Xbey, fleJt~RH aa M9"'l1YHapoaaoll wJtone no TeopeTH'i9CKOli <j>H3HKe, 
.HnTa, I 966, 

6. A.3 • .Uonraaos, l1.H. TonTbiraa, )!(3T<I>, 37, 1441 (1959 ). 

7, A.3 • .UonrBHOB, )!(3T<I> 30, 746 (1956), 

8. l1.M. reru.<j>aan, M.A. HaliMapK, TpyJlbl MaTeMaTH'i9CKoro HHCTHTyTa HM. B.A. CTeKnosa, 
XXXVI , I 950, 

e. M.A. HaliMapK. flaaeliHbl9 npencTasneHBH rpynnbl flope~a. 1958, 

PyKonacb nocTynana s a3naTenbCKall OTaen 
8 HIOH!I 1966 r, 

7 


