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1. B B e A e H H e 

B nocnenHee apeMR MHOro BHHMaHHR ynenReTCR npo6neMe pasno*e-

HHR penSITHBHCTCKHX aMnnHTyn no HenpHBOnHMbiM npencTaBneHHRM rpynnbi 

flopeHua. TaKol!: nonxon MO)!<eT 6biTb noneseH npH HccnenoaaHHH aHanHTH
/1-3/ 

'leCKHX caol!:CTB aMnnHTynhi pacceRHHSI KpoMe Toro, TaKHe pasno*e-

HHR n03BOnSIIDT naTb TeopeTHKO-rpynnOBYID HHTepnpeTaUHID KOMnneKCHOf'O 
/1-4/ 

MOMeHTa, a TaK*e noniDCOB H TpaeKTOpHl!: Pen*e 
/5/ 

B pa6oTe BHneHKHHa H CMoponHHCKoro 6binH paccMOTpeHbi nay-

MepHbie pasno*eHHSI aMnnHTynhi pacceSIHHSI no HenpHaonHMbiM npencTaaneH~M 

RM 0 ( 3.1). npH :3TOM B Ka'!eCTBe 6a3HCHbiX <jlyHKUHl!:, peanH3YIDUIHX HenpH

BOnHMbie npencTaaneHHSI rpynnbi flopeHua, 6binH Bbi6paHbi co6cTBeHHbie 

<jlyHKUHH onepaTopa flannaca Ha rHnep6onoHne B npocTpaHCTBe cKopocTel!:. 

B HaCTOSIUiel!: pa6oTe Mbi paccMoTpHM npyryiD peanHsauHID HenpHBonH

MbiX npencTaaneHHl!: rpynnbi flopeHua B npocTpaHcT:Be <jlyHKUHl!:, sanaHHbiX 

Ha aepxHel!: none KOHyca u
2 =0. M bi HaneeMCSI, '!To B HeKOTOpbiX sanaqax 

HHB8pH8HTHbie pa3nO)!{eHHR C HCnOnb30B8HHeM TaKHX <jlyHKUHl!: MOf'yT OK838Tb

CR 6onee yno6HbiMH nnR HccnenoaaHHl!:, '!eM pasno*eHHSI no <jlyHKUHRM Ha 

aepxHel!: none rHnep6onoHna. TaK, HanpHMep, pasno*eHHe Ha KOHyce oco6eH

HO yno6HO npH HCCnenOB8HHH peaKUHl!: C y'laCTHeM 'l8CTHU C HyneBOl!: M8CCOl!: 

nOKOR, HanpHMep, nnR KOMnTOH-:3<jl<jleKTa. 
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3aMeTHM, ~TO paano~eHHR no ~YHKUHRM H8 KOHyce MOI'yT paCCM8TpH

B 8 TbCR T8K~e H K8K 8CHMnTOTH~eCKHe paano~eHHR H8 rHnep6onoHae npH 

6 0nhWHX 3H8~eHHRX 3HeprHit, 

B 3 T011 pa6oTe Mbi orpaHH~HMCR paccMOTpeHHeM nHWb Bbipo~aeHHbiX 

/6/ 
yHHTapHbiX npeacTaaneHHA rpynnbi 0(3.1) THna (p.o.) • M bi nocTpOHM 

~yHKUHH H8 KOHyCe , peanH3YIOWHe 3TH npeaCTaaneHHR, H Bbi~HCnHM K03~~H

UHeHTbl nepexoaa Me~ay paanH~HbiMH 683HCHbiMH ~YHKUHRMH, OTBe~aiOWHMH 

p e ayKUH H rpy nnbi nopeHU8 Ha pa3nH~Hbie noarpynnbi . 

TaK KaK K03~~HUHeHTbi nepexoaa OT oaHHX 6a3HCHbiX ~YHKUHli K apy

I'HM npeaCTSBnRIOT C060it YHHT8pHOe npeo6p830B8HHe H T8K K8K 3TH K03~ 

~HUifeHTbl He 38BHCRT OT KOHKpeTHOit peanH38UHH npeacTaaneHHli, TO OHH 

onpeaenRIOT H npeo6pa30B8HHe Me~ay 6a3HCHbiMH ~YHKUHRMH B pa3nH~HbiX 

CHCTeMaX KOOpaHH8T Ha I'Hnep6onoHae, 

npH 3TOM 06p8THOe npeo6pa30B8HHe onpeaenReTCR, O~eBHaHO, 3pMH-

TOBO-COnpg~eHHbiMH M8TpHU8MH. 

3TO 03H8~8eT, Me~ay npO~HM, ~TO Hapgay C HHTerpanaMH, Bbi~HC

neHHbiMH B H8CTORWeli pa6oTe, Mbl nony~aeM H 3Ha~eHHe COOTBeTCTBYIOWHX 

x) 
HHTerpanoa OT ~YHKUHA Ha rHnep6onoHae 

II • CHcTeMbi KoopaHHaT H 6aalfCHbie ~YHKUHH 

B nceaaoeaknHaoaoM npocTpaHCTBe 4-cKopocTeA cymecTayeT TpH TH-

17/ 
na C~ep : C BeweCTBeHHOit, MHHMOit H Hyneaoit KpHBH3HOit 1 KOTOpb!M OT-

Be~aiOT TPH THna KaaaHperyngpHbiX npeacTaaneHHil rpynnbi 0(3.1) a npocT

paHCTBe ~yHKUHil COOTBeTCTBeHHO H8 BepxHeit none I'Hnep6onoHaa ;.1, 

x) 
3aMeTHM1 ~TO HCnOnb30B8HHe T8KOI'O MeToaa Bbi~HCneHHR HHTerpanOB 

BOCXOaHT ewe K no6a~eBCKOMy1 KOTOpbiil ang Bbi~HCneHHR CnO~HbiX HHTel'

panoB nepexoaHn Ha opuc~py. 

4 

Ha oaHononoc T HOM runep6 

ca u
2 

= 0 

HaH6onee rrpocTow BH 

C cpyHKUIH!MH, peanH3YJOI.l1H ~ 

ua Ha aepxHew none rHrrepl 

17/ 
aa- fpaeaa • 

Mbi p accMoTpHM rrp et: 

OTpa~eHHA ) , peanH30BaHHhl 

Ha KOHyce . OpH 3TOM paan 

eT peayKUIHl rpyiTITbl nope!' 

M8 TbCSI nHWb ~eTblpbMSI CH< 

WHH ¢H3HqeCKHH HHTepec , 

} • C H C T e M bl K 0 0 p a H H I 

a ) C¢epH~ecKan CHCT 

1 a 
uo = 2 e ' 

rae 

rae 

1 a 
u = - e s 

. 2 2 

-oc < a<oc, Q. 

6) fHnep6onuqe CK8R < 

1 a 
u 1 = "2 e c 

1 a 
u~"' T e sb 

oc < a< oc 

l .. + 1. 

X C OTO~aeCTBneHHeM CO< 



yce MOI'YT paCCM8TpH

a rHnep6onoHAe npH 

.t J1Hllib BblpO>KAeHHblX 

/6/ 
I , Mbi nocTpoHM 

1, H Bbi'IHCJlHM KOS$$H-

IKUHSIMH, OTBe'laJOWHMH 

~CHbiX $yHKUHli K APY

H T8K K8K :3TH KOS$-

FIKUHSIMH B p83JlH'IHbiX 

HTerpanaMH, Bbl'IHC-

e HHe COOTBeTCTBYIOWHX 

~YHKUHH 

l1 cywecTayeT TPH TH-

17/ 
:SHOJi , KOTOpblM OT-

•pyllllbl 0(3. 1) a npocT

'Hnep6onoHAa J -1 • 

IHCJ1eHHSI HHTerpanOB 

lleHHSI CJ10:lKHbiX HHTer-

Ha x) 2 
OAHOIIOJlOC T HOM rHnep60J10HAe U = - 1 , H H8 BepxHeH none KOHy-

u2 = 0 ca 

HaH6onee npOCTOi1 BHA HMeJOT cpyHKUHH Ha KOHyce , KOTOpbre CBST38Hbl 

C <jJyHKUHSTMH , peaJ1H3YIOWHMH HenpHBOAHMb!e rrpeAC'"~'aBJleiUiST rpynnbr JlopeH

Ua Ha sep xHei1 none r l1rrep6onoHaa opH c <jJepHbiM npeo6pasosaHHeM f e n b<}laH-
17 / 

aa-fpaeaa • 

Mbr paccMoTpHM npeacTasneHHST co6cTBeHHoi1 rpynnbi JlopeHua ( 6es 

OTpa)KeHHif ), peaJ1H30BaHHbie Ha C06CTBeHHb!X <}JyHKUHSTX onepaT opa Jlannaca 

H8 KOHyce , np11 3 T OM pa3Jll1'1Hb!M CHCTeMaM KOOpaHHaT H8 KOHyCe OTBe'la

e T peayKUHSI r pynnhr JlopeHua Ha pasnH'IHhie noarpynnhi , Mbr 6yaeM saHH

MB T bCSI JlH Wb 'l e T b!pb M H C HC T eMaMH KOOpaHH8T 0 rrpeaCTaBJ151JOIUHMH HaH 6 0Jlb-

WHll <}JH3H'IeCK HH HHT epec , 

1 , C If C T e M h l K 0 0 p a If H a T H a K 0 H y C e 

a ) C <}lepH'IecKa H CH CT eMa S: 0(3,1) ::> 0(3) ::> 0(2) 

rae 

rae 

1 a 
uo = 2 e ' 

u = ..l e a sin 8 cos ¢, 
.2 2 

-""<a<oo, 

6) fHnep60J1H'IeCK 8H CHCTe M a H 

u 1 = ..!... e a ch {3 , 
2 

U ~ -= i e a sh {3 cos ¢ , 

l=±.l. 

1 a 0 u = 2 e cos , 
8 

1 a . O . -1.. 
U • - e j> ID SID 'I' , 

1 2 

0(3,1) J 0(2,1) J 0(2) 

1 
u

3
=t 2 e a 

u 
1 
.. -t e a sh {3 sin ¢ , 

x~---------------------
C OTO:>KaeCTBJleHHeM COOTBeTCTBYJOIUHX TO'Ie K, 
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L_ 

B) 0pHC¢epHqeCKa~ CWCTeMa 0 0(3,1)) E(2)) 0(2) 

a l + r 2 
u 

0 
.. e 

2 

u 
2

a e a r cos cp , 

I'Jle 

& 
u a .. e 

-1 + r 2 

2 

a . -I. 
U I a e r SIR 'f' , 

-oo<a<oo, O<r<oo, 0 $_cp 5; 2 IT 

r) UHnHHJlpHqecKa~ CHCTeMa C 0(3,1) ) 0(2) X U (1,1), 

I'Jle 

uo 
1 b 

.. - e cha , 
2 

1 b 
u 

2 
a 2 e cos cp, 

1 b 
u a • 2 e sh a , 

u 
1 b • ,I. ,. - e SIR 'f' 

2 

-oo<b<oo, -oo<a<oo, Os_¢ s_2rr. 

2. VIH<jlHHHTe3HMallbHhie onepaTophi npocTpaHCTBeHHhiX (L 1 ) 

H I'HnepoOnHqeCKHX ( K I ) B p a lU e H H H, yJlOBlleTBOp~IOT KaHOHH-

qeCKHM KOMMyTaUHOHHbiM COOTHOIUeHH~M: 

[ L I • L l ) .. tllk L k • ( L I • K l ) "'t Ilk K k 

[ K I • K l ) •-t Ilk L k • 

0HH MOI'YT OhiTb nonyqeHhi H3 paano;>KeHH~ B p~Jl no a paBeHCTBa 

T f ( x) .. f( g x ) , I'Jle g a KaKa~-JlHOO OJlHonapaMeTpnqecKa~ no)lrpyn-
Ba a 

na rpy nnh i J1opeHua, HllH H3 Bbipa;>KeHH~ Jlll~ •reTbipexMepHoro M OMeHTa 

Ma{3 

6 

I 
l 

t L 
lkm 

K k 

BBHJlY 'I'OI'O, qTQ KOHY• 

llOCTHOf'O f'HnepoOllOH. 

o b iTb TaK;>Ke nonyqeHhi 

C UOMOlUbiO npeJlellbHO. 

a) S -CHCTeMa: 

a 
L "'cos cp - · 1 ae 

L 2 •- sin cp 

Ls"' 
a 

a;r-· 

a 
ae 

K 1- sin 0 sin cp -: 
c 

K 2 "' sin 0 cos cp 

a 
K8 "' cos 0 -a a 

6 ) H - cHcTeMa: 

L 
1 

.. sh {3 s in 



) E (2) ) 0 ( 2) 

-1 + r 2 

2 

:in cp , 

'f,_cp ~ 2 IT • 

0(2) X U (1,1). 

sh a , 

sin cp , 

¢~2rr. 

OC TpaHCTBeHHbiX (L 1 ) 

y aosneTBOpHIDT KBHOHH-

K k 

rro a paseacTsa 

apaMeTpRqecKaH noarpyrr-

~peXMepHOI'O MOMeHTB 

a _a_> 
l L "'- ( u i1U- u = -i Mtk 

lkm m I k a u 1 k 

K a a .M "' u -+ u--
k 0 auk k au Ok 

0 

B s Hay ?oro, qTo Koayc nsnneTCH rrpeaenhHOH rroaepxa ocTbiD ann oaaorro

nocTaoro f'Hrrep6onoHaa, !flopManhHO HH!flHHHTe3HManbHbie orrepaTopbi MoryT 

Ob!Tb TBKlKe rronyqeHbl H3 COOTBeTCTBYIDIUHX orrepaTOpOB Ha r rmepoonoHae 

C ITOMOIUbiD npeaenhHOI'O rrepexoaa a _. oo • npH :3TOM HMeeM: 

a) S -CRCTeMa: 

. a 
L 

1 
= cos cp - - ctg (} sin cp ao 

a 
a¢ 

L 2 •- sin cp a 
ao 

a 
- ctg (} cos cp "'"'i¢ , 

a 
a;-· 

K 
1

- sin(} sin cp _a_ + cos (}sin cp __ a __ + 
aa ao 

a a 
K

2 
.. sin (}cos cp -+ cos(} cos cp 

aa ao 

a a 
K3 ,. cos (} - - sin (} a a ae 

6 ) H - cRC TeMa : 

cos cp 
sin 8 

a 

sin cp a 
-c-os-0 ---a¢" ' 

L 
1 

.. sh {3 s in ch _a_ - ch {3 sin cp _a- -a a a {3 

cos ¢ a 
s h {3 T¢' 

7 



L 
2 

a a 
=- l sh f3 cos cp ~ + t ch f3 cos cp -

0 a a{3 - l 
sin cp 
sh f3 

a --·, 
a¢ 

a 
Ls=a;;;-· 

K = cos cp _a_ - cth f3 sin cp _l.._ , 
1 a{3 a¢ 

K 
2 

= sin cp _a_ + cth 
a{3 

a f3 cos cp -, 
a¢ 

a a 
K 8 ""t ch f3 - · - t sh f3 - · a a a{3 

B) 0 - CHC T eMa: 

a 
L .. r cos cp -- - cos cp 

1 aa 
1 + 2 __:_ a a;--sincp -1+r

2 

2 

a 
iJcp 

L 2 =- r sin 
~ a . 1+r

2 

'f' - -- + s1n ¢---
()a 2 

a 
~· -cos 

-1+ r 2 a 
¢-raT' 

a 
La= acp, 

a 
K .,. r sin cp -a 

1 a 

2 a 
-1+r · sin cp -+ 

2 a r 

K - r cos 
2 

cp-a __ . -1+r2 
a a - . cos cp -~ a r 

Ka 
a a •- --+ r--· a a a r 

r) C -CHCTeMa: 

1 + r 
2 

2r 

a 
cos ¢ a¢ ' 

2 
1 + r a 

sin¢ a;p 2r 

· a a 
L 1 • ch a sin cp -/;f-- - sh a s.tn cp "Fh.- sh a cos cp ~· , 

8 

L 2 = - ch a cos ¢ 

a 
La = acp 

a 
K =- s}, a cos cp -

1 a< 

K 2 "'- sh a s in cpa 

Ks 
a 

a;;-

3. C 0 0 C T Be H H bl e <tJ y 

DpeJlCTaBneHHSl rp) 

JlBYX HHB8pH8HTOB: 

8 

~L .. I (K 21 
1 .. 1 

B paccMaTpHBaeMOM uar 

HHB8pH8HT CBSI38H C CITH 

DpH aTOM 6a3HCHbie IPYF. 

~L { ( ~ 

Yla TeopHH rrpeJlCTasn eHJ 

II18CTBeHHO, OTBe'laJOT y J 

c e pHH. HeTpyJlHO rrposer 

X! 3uaK rrepeJl 'lneuoM ' 

3JleCb BbJOHpaeM g 00 .. · 



sin ¢ 
sh {3 

a 
a.p 

- 1+ r 
2 a 

2 a.p 
-1+ r 2 a 

s¢ ---, 

2 
~ r 

2 a.p 

a 
cos¢--. a.p 

2 
. +r a 
-sin¢ 

2r a.p 

a 
I COS cpa¢' 1 

L 2 =- ch a cos ¢ 

a 
La = --a.p 

a 
a a 

+ sh a cos¢ a s ha sin¢ 

a a a 
K =- sh a cos ¢ -- + ch a cos ¢ --- ch a sin¢ 

I aa ab a.p 

a 
a.p 

a a a 
K 2 .. - sh a sin ¢ a:; + ch a sin ¢ ab + ch a cos ¢ a¢ , 

3, C 0 5 C T Be H H hie ljJ y H K U H H 

DpeLlCTaBneHH.Il rpynnbi nopeHua 38Ll810TC.Il co5CTBeHHblMH 3Ha'leHH.IlMH 

LlBYX HHB8pH8HTOB! 

8 

!!.. .. I (K 2 -L 2 
) 

L 1 .. 1 I I H 

8 

!!.. , =-4 I L I K I • 
1=-1 

B paccMaTpHBaeMOM HBMH cnyqae !!.. ' 
181 

TO*LleCTBeHHO paBH8 HynJO ( 3 T OT 

HHB8pH8HT CB.Il38H C CnHHOM ), 8 !!.. L -<XIepaTop nannaca Ha KoHyce. 

x) 
DpH 3TOM 5a3HCHhie ljlyHKUHH SIBn.llJOTC.Il peweHHSIMH ypaBHeHH.Il 

I!..Lf(u)- a (a+ 2)f(u), 

171 
Yl3 TeopHH npeLlCTaBneHHH H3BeCTHO, , 'ITO a =- 1 + i p , rae p - Be-

llleCTBeHHO, OTBe'lBIOT yHHT8pHble HenpHBOLlHMbie npeLlCTaBneHH.Il OCHOBHOfi 

c e pHH, HeTpyLlHO npoaepHTb, 'ITO BO BCeX CHCTeMaX KOOpLlHH8T 
a2 a 

!!.. ---+2-- . 
L a a 2 a a 

x) 3HaK nepea 'lneHoM a (a + 2) f(u) 38BHCHT OT Bbi5opa MeTpHKH. Mbi 

3LleCb Bbi5apaeM g 00 =- - g 11 "'- g22 ,._ g 88 .. - 1. 

9 



PerueHue HMeeT BHJl: 

(-I + lp) a 
(a) const • e -

p 

3aMeTHM, 'ITO f (a) 
p 

eCTb , T8KHM o6p830M, 0JlHOpOJlH8H ~YHKUHg OT e" 

CO CTeneHbJO OJlHOpOJlHOCTH (- 1 ::!:. i p ) , a pa3nO*e HHe H8 KOHyce eCTb 

pa3no*eHue no OllHOPOilHbiM ~YHKUH.IIM , KpoMe !'! L , 6a3HCHbie ~YHKUHH 

JlOmKHbi 6biTb co6cTBeHH biMH ~YHKungMn nonHoro Ha6opa KOMMYTHPYJOllJHX 

onepaTopoa, OTBe'Iaro ruux pellyKUHH rpynn bi JlopeHua Ha pa3nH'IHbie noArpyn-

Ti bl , 

B paccMaTpuaaeMbiX HaMu qeTbrpex cnyqagx a To cneJlyiOrune onepa-

TOpbi: 

S -CHCTeMa: 

2 a 2 a 1 a 
a 2 La La "'--+ ctge -+ --- T2 

L =Lr+ a+ s aea ae sin 20 ¢ 

a 
Ls "' ---a;-

COOTBeTCTBYJOT peJlyKUHH 0 ( 3,1) Ha rpynny TpexMepHb!X BparueHHW 0 ( 3) 

u ee noArpynny 0 (2). KaaHTOBbie qucna- f H m 

H -cucTeMa: 

2 
2 a 1 a 

2 a hf3 + ----, H2 .. K2t+K:-J..s=--2+ct a{3 sh2{3 acp2 
a{3 

a 
La .. acp 

COOTBeTCTB~JOT peJlyKUHH 0(3,1) Ha TpeXMepHyiO rpynny Jlope HU8 0(2,1) 

II ee TIOJlrpynny 0 (2), K B8HTOBbi e 'IHCna COOT BeTCTBeHHO - a = - + + i q 

H m 

10 

0 -CHCTeMa: 

2 2 
0 .. (K

1
+L

2
) 

Ls .. 
a 

Jcp 

COOTBeTCTBYJOT peJlyKUl 

TH E(2) H ee noArpynr 

C -CHCTeMa: 

K,~ 
8 a a , 

COOTBeTCTByeT peJlyKUH 

noArpynn runep6onuqec 

HblX BparueHHW B nnOCKC 

B bmurneM Tenepb 

T. e , C06CTBeHHble <PYHKI 

KOOPilHHaT, DpuqeM Mbi 

'IT06b! OHH COBTI8Jl8nH C 

( HOpMHpOB8HHbiX Ha 8 

K08~~HUHeHTbl nepeXOJla 

B pa3Aene IV , Jlng ~ 

TH H K08~~HUHeHT8MH TI 

S -CHCTe Ma : 

fPfiJl(u)-<ae 

2 f 2 2 !i f( 
=[-H (p +h)] 1-

rr h=O v f(l 

I'Jle ( -1) 
y (0,¢)-= Vli fm 



HOPOAH8S1 cpyHKUHSl OT e a 

))!(8HHe H8 KOHyCe eCTb 

L 1 6a3HCHbl8 cpyHKUHH 

Ha6opa KOMMYTHpyiDIUHX 

Iua Ha pa3nH'IHbie noarpyn-

< a To cneayiOIUHe onepa-

2 a 

MepHhlX BpameHHI 0(3) 

m 

rpynny flopeHua 0(2.1) 
1 . 

~TBeHHO - a = - T + I q 

0 -CHCTeMa: 

2 2 2 a2 1 a 1 a2 0 (K + L ) (K L ) + + 
"' I 2 + 2- I c Tr2 -r- dr' "72 ~ ' 

COOTB8TCTBYIDT peayKUHH 0(3.1) Ha rpynny ABH)!(eHHH eBKnH):IOBOH nnOCKOC-

TH E (2) H ee noarpynny 0(2). KBaHTOBbie 'IHcna - K H m 

C -CHCTeMa: 

K • _L_ 
8 a a , 

a 
L =--

8 a¢ 

COOTBeTCTByeT peayKUHH Ha llpSlMOe npOH3Be):leHHe O):IHOnapaMeTpH'tJeCKHX 

noarpynn ranep6onH'IeCKHX BpameHHH B nnocKOCTH (0.1) H npocTpaHCTBeH-

H h iX BpameHHH B nnocKOCTH ( 1 ,2). KBaHTOBhle 'IHcna r H m • 

BhmHUieM Tenepb opTOHOpMHpoBaHHhie 6a3HCHhie cpyHKUHH Ha KOHyce, 

T.e. COOCTBeHHhie qiyHKUHH ~ L H HHB8pH8HTOB B YK838HHhlX CHCT eMaX 

K00pAHH8T. DpH'tJeM Mbl oyaeM Bhi6Hp8Tb cp830Bbie MHO)!(HTenH cpyHKUHH T8K
1 

'ITOObl OHH COBnaaanH C COOTBeTCTByiDIUHMH cpa38MH cpyHKUHif Ha rHnepoonoHae 

( HOPMHpoBaHHhlX Ha 8 -cpyHKUHID) B npeaene a ... oo • DpH TaKoM Bhi6ope 

K08cpcpHUHeHTbl nepexoaa Me)!():ly 083HCHbiMH cpyHKUHS1MH
1 

nony'l e HH ble HH)!(e, 

B pa3aene IV 
, AnSl cpyHKUHH Ha KOHyce, oyayT OAHOBpeMeHHO B TO'IHOC-

TH H K08cpcpHUHeHT8MH nepexoaa anSl YK83 8HHbiX cpyHKUH H Ha rHnep6ono Hae . 

S -CHCTeMa : 

f o (u)=- < a0¢]pfm> = 
p L Ill 

2 e li rc ip') (-l+lp)a r(- ip) (-1- l v )a 

= [- f1 ( p 
2
+ h 

2
)] I e + ---- e I Y fm ( 0 , ¢ ) , 

TT h=oO V r(l+f+ip) r(}+f-ip) 

rae 
( -l)In vr;;_ + 1 (f -m)! 

~ 2 ( f + m) 1 

11 

lm cp 
P; (cos 0) e 



CooTnomenHe opTorouanbHOCTH HMeeT BHA: 

+oo 2a TT 277 

J -e-daf sinOdOJdc/1 <pfm \ a,Oc/1 >< a0c/1\p'f' m' >,.8 ,8..,,8(p-p'). 
-oo 4 0 0 mm u 

CooTnornenHe rronHOThl: 

f d p f* 0 ( u) f fm ( u , ) = 
0 

pLm p 

H -cnc T eMa : 

I ,2 
lcp I 2 !cp' 

§(u-u'}. 
2a e 

< a(3 ¢ \ p q rn > 
e ' (-l+lp)a e 1 •2 (-1-lp)a 

,.(-=---:-e +--e ) J 
y 2 TT ...["J:rr Q m 

({3,¢>, 

rAe 

q th , q 

1 ( 2 21 Jqm({3,cf1)= Y"'5 ll[(.l.-n) + q 

n"'1 2 

~ 
m 

P 1 ( ch {3 ) e I m cP 
-2+lq 

H rAe 

I cP 1 2 ( 1T p sh TT p Yl 
e , = ) 

r < i p) 

sh 2 rrp + ch 2rr q yr<-1- + iq+ip)r(..!..- iq + ip) 
2 2 

e'c/1;,2 .. (~~~-P __ )~ ch 1T q r (- j p) ±. 1 1 • 
r(l+ip) 

sh 
2 

TT p + ch 2 rr q TT 

HeTpyAHO rrpoaepHTb, 'ITO 3AeCb cP 1, 2 H cP ;, 2 

'!eM AnSI <jlyHKUHH <lJ (a,(3,cj1):s<a(3cp\ pqrn> 1
•
2 

1,2 

IUHe COOTHOille HHSI: 

x) 
aernecTBeHHhi • Op11:-

Bbll10nHSIIOTCSI cneAyJO-

(<1>1 ,<1>2)-0, ( <lJ 1 '<lJ I) '" ( <lJ 2 ' <lJ 2 ) "' § m m ,§ ( q -q ') B ( P- P , ) • 

X) 
Eme paa OTMeTHM, 'ITO <jla3hi Bhi6HpaJOTCSI TaK, 'lT06hi K03<jl<jJHuHeHThi 

rrepeXOA8 Me)KAY pa3nH'IHblMH 6a3HCHblMH <jlyHKUH.IlMH H8 KOHyCe B TO'IHOC

T H COBIT8A8nH 6bl C KOafl>fl>HUHeHT 8MH rrepeXOAB Me )KAY <jlyHKUH SIMH H8 rHrrep-

6onOHAe. 

12 

0 -CiiCTeMa : 

I 

< ar¢\pKrn > = ( e_ 
y2 

r Ae 

J ( r ' ¢) = y -
Km 

J ( K r ) -<jlyHKUHii B ee 
m 

I cP 1 ,2 =v e 

C -CHCTeMa : 

< ba c/1\ p rrn > = 

III • Ac 

B aTOM paaAene M hi 

8MITnHTYAbl paCCeSIHHSI, HC 

CHCTeMe. Op11: 3 TO M , KaK 

nHTYAh l ITO T 8 KH M <jlyHKUHf 

/ 1 
Teope Mbl 0oMepaH'lyKa 

lleiiCTBHTenbHO, H8TII 

UHSIM Ha KOHyce, pean~~:ay 

peHua, C'IHT8SI, 'ITO f(E, 0, q 

11MeeM: 

x) 

f(E,O,cj1) .. I. 
fm 

+oo 

f dp 
-oo 

Eme paa oTMeTHM , 'I' 

nepexoAa M9)KAY paanH'IHI 

TH COBIT8A8nH 6bi C KOs<jlq 

6onoRAe. 



''28 ,8 8 ( p- p, ) • 
m m ff' 

)a 

Qm 
({3,¢>, ) J 

, (chf3)e 
lmcp 

~+lq 

p) 

1 

2 
iq + ip) 

1 ----]. r o +ip) 

x) 
!!lleCTBeHHbl • flpH-

BblllOnHSIIOTCSI cneay10-

-q , ) 8 ( p- p , ) • 

T05b! K03<jJ<jJHUHeHTbl 

Ha KOHyce B TO'JHOC-

r <jlyHKI.IHSIMH H8 f'H11ep-

rae 

J 

0 -CHCTeMa : 

I cp I (-l+lp) a 
< a r ¢ I p K m > = ( _e_ e 

1cp'J 
e 

+-e 
(-1-lp)a 

m 

.,;"'[';" y2rr 

J (r,¢> =v-K-J lmcp 
( K r) e 

( K r ) 

Km 211 m 

x) 
-<jlyHKI.IHH Beccensl) , a 

I cp I 2 11 

e . =v----
2p sh 11 p r<:;ip) 

C -CHCTe Ma : 

2lp (-l+lp) b 

<ba¢1 prm>= -e 
11 ..[2rr ' 

e 
Ira 

III • AcHM11TOTH'JecKa51 TeopeMa 

lm cp 
e 

)J (r,¢), 
Km 

/9/ 
B aToM pa3aene Mhi, cneay51 pa5oTe , paccMaTpHBaeM pa3no*eHHe 

8MI1nHTYltbl pacCe51HHH1 HCI10nh3Y51 nH!llb pa3nO)KeHHe 110 ljlyHKI.IH51M B S -

CHCTeMe, flpH 3TOM 1 K8K 5binO 110K838H01 T pe50B8HHe pa3nO)KHMOCTH 8 MI1-

nHTYltbl 110 T8KHM <jlyHKUHHM 11pHBOL(HT K 8CHMI1TOTH'JeCKHM y CnOBH51M THI18 

110/ 
TeopeM bi floMepaH'JyKa • 

neHC TBHTenbH O, H811H!lleM pa3nO)KeHHe 8MI1nHTYLtbl f ( E, 0,¢) 110 <jJyHK-

UHHM Ha KOHyce, peanH3YIOll.IHM He11pHBOL(HMbJe 11peLtCTaBneHK51 rpyl111bl Jlo

peHua, C'JHTaH,'JTO f(E,O,cp) 
yaoBneTBOpHeT ycnoBHHM , YI10MHHyT hiM B /9/ 

x) 

f(E,O,¢) .. l 
e... 

+oo e 
fdp[ 2 n 

-oo 1T noO 

2 2 l-S 
(p+n)] • (III. I) 

Eme pa3 oTMeTHM, 'JTO <jlasbi Bbi5Hpa!OTCSI TaK, 'JTo5bi Koa<jJ<jlnuneHThi 

11epexoaa Me)K,[(y pa3nH'JHb!MH 583HCHbiMH QJyHKUHHMH H8 KOHyce B TO'JHOC

TH COBI18LtanH 5b! C KOaQJ<jJHUHeHT8MH 11epexoaa Me)KLtY <!JyHKI.IHSIMH Ha f'H11ep-
5onOHLte. 
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ae m ( p) r ( i p) (-l+lp)a 

---- e + 
aem(-p) r (-ip) 

r < 1 + e - ip) 

(-1-lp)a 

e I Ye m ( 0 I ¢ ) • (III.1) 

r c 1 + e + ip > 

EyaeM paccMaTplfB8Tb pa3n O>l<eHife (111,1 ) KaK p a3no*elme aMnnlfTYJ.Ibi 

nplf 6onbllllfX 3 Ha'l:eHifRX 3Heprlfu, DpH a -+oo HMeeM E -+oo HE- cba .. ~. 
2 

P a3no*eHife (Ill. 1) MO)l(HO TOI'J.I8 38IIHC8Tb B BHJ.Ie 

const +"" 1 
P a 

( E
1

0 1 cj>) .. - fdp[A(p,OI¢)e 
-!pi 

+A(-p 1 8 1 cp)e 1 

acHMIIT, E -oo 

(III.2) 
rae 

2 e 2 2 ~ ae (-t,p)r(±,ip) 
A(+p

1
0

1
cp)= l[-H (n +P)] m Yf ((} ~¢). 

- fm "n..O r(1+ e -t_ip) m 

3 aMeTif M, 'ITO rrpn E .. oo , a cneaoBa TenbHO n a ... oo 1 IIpH cPH KCHpo-

B8HHbiX (} If cp lf3-38 OCUHITnHUHH B 3KCIIOHeHTe HHTerpHpOB8HHe B cjJop-

Myne ( 111.2) <!IaKTif'IeCKH orpaHH'IHBaeTCH o6naCTb iO M8fl biX 3Ha'l:eH!fi:i p 

T errepb TaK )l(e , K8K H B (9), nony'IIfM COOTHOllleHife Me>l<J.IY 8MIInnTy -

J.18MH p a cceHHifR '1:8CTHUhl H 8U THqa CTHUhl Ha OJ.IHOfi H TOA *e MHllleHH, 

P e anbHa H u MHH MaH 'li.lCTH aMnnuTy J.I bi p acc e HHHH 'laCTifUbl f(E, () ,¢ ), 

IIOn)"IG HIIhl C lf3 I3b!p 0>l<ellll5l ( III , 2 ) , HM810T BIIJ.I ! 

Ref(E-o oo) "'c~nst Jdp I [ ReA(p) + ReA(-p)] cospa 
-oo 

- [ Im A(p)- Im A( -p ) I sinpa I 1 

+"" 
lmf(E -o oo) = co~st ldp{[ReA(p)-ReA(-p)]sinpa + 

+ [ImA(p)+lmA(- p)] cos pal . 

!1 

(IU.3) 

(III .4) 

i 

' ., 

~ 

~· 

llcnonb3YR ycnoBae K~ 

f ( E + 

HannweM Bl>Ipa>KeHifR J. 

8 HTif'I8C TifUbl f 
.. 

Ref ( E .. oo ) 

+ [ lm A ( p) 1 

.. 
lmf( E-+oo) = ~ 

E 

+ [ lm A ( p) 

CpaBHifBaH ( III , 3, 

HHe OI'paHH'IIfBaeTC H C 

nony '11fM 

OTKyJ.Ia If cneayeT Te< 

yron (() ,¢) 

.. 
I f ( E 

C y wccTBOBB Hife 

CTDBITHe TCH eCTeCTBe J 

no BOnf!OBbi M cjJy HKUH~ 

C013II8 llB IOT CO CBOR M ~ 



: - t - lp ) a 

I yf m ( 0 , ¢ ) . (III .1) 

188M E ... 00 

P a 

H E- cha .. ..!L! . 
2 

-I pi 
+A(-p,8,¢)e , 

(111.2) 

±.i p) 
---Yf (8,¢) . 
"t. ip) m 

a -+ oo , npH !jJHK C Hp o-

T 8 HH T erpH pOBBHH 8 B !jlo p -

:biO MBllblX 3HB'{8HHl! p 

THOW8HH8 M8*ay BMITllH T y -

:)it H T o(! li<8 MHW8HH, 

:emiHH '{BC T HUbl f( E , (} , </J ) , 

p) l cos p a 
(III ,3) 

pa I, 

I) J si n p a + 
(III .4) 

I 
1 

"'7, 

1 
l 

II cnonh3YH ycnoBH8 K poc cH H r - C H Mrv:8 r pH H 

., 
f ( E + i 0 , (} , ¢ ) = f(- E,- i 0 , (}, ¢) = f * (-E + iO , (}, ¢ ) , 

HBITHW8M BWPB*8HHSI a nSI peallh HOA H MHHMOft q aC T eA BMITllHTyaw paCC8HUHSI 

., 
Ref ( E ... "" ) .. 

const -too -7Tp "P 
fdpi[-ReA(p)e -ReA(-p)e ]cos p a + 

E --
+ [ lm A ( p) e - "P - lm A (- p) e 

71 
P ] sin pa I , 

.. const +oo - 71 P 71 P 
lmf(E .. oo )= E _jdpi[ReA(p)e -ReA(-p)e 

-7T p 7T p 
+[lmA(p)e +lmA(-p)e ] cospal . 

C paBHHBBH ( III , 3, 4, 5, 6 ) II yqH T hiBBSI, '{TO ITpH a ... oo 

HH8 Or paHU'{HBB8TC SI 06llBC T hiO MBllbiX 3H8'{8HHA p , T.e . 

nony·mM 

.. 
Re f(E-o oo ):;:- Re f(E-o oo ) , 

.. 
lm f( E ... oo ) ~ lm f( E ... oo ) , 

(III ,5) 

sin pa + 

(111.6) 

HHT8rpHpOBB

+ "p 
e - "' 1 .. 

OTKyaa H cn8ay8T T 80p8Ma fl oM8pauqyKa an>~ pacc8mm .H u a npoH3BOllhHL!H 

yi'Oll ( (} , </J ) 

.. 2 2 
J f( E -o oo,O,</J ) J ~J f( E -o oo , 8,</J ) J, 

CyweCTBOBBHHe BCHMITTOT!f'{8CKOH T 8 0p8Mbl ITpH TB K OM noaxor.t e npea

CTaBllH8TCSI 8CT8CTB8HHblM , 8 CB MOM a8ne, Mb! paCKllBabiBB8M BMflllHTyay 

ITO BOllf!OBbi M !jlyHKUHHM CKBll SipHLfX '1BC T !IL{ C HYll8BOi·i MBCCOi1, KOTOpb!8 

COBn aaalDT CO CBOHMH Bll Tl!<IaC TUUBMH , 
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IV • Koaljl¢HuHeHThi nepexoaa Me)KJlY 6a3HCHhiMH 

BeKropaMH yHHTapHbiX npeacraaneHHii rpynnhi 0(3,1) 

B nocneanee apeMSI HHTeHCHBHO p'l3BHBaeTCSI "o6o6meHHhiM napuHanb

HbiM BHBnH3", T,e, pa3nO)KeHHe 8MITnHTYJlbl paCCeSIHHSI no HenpHBOJlHMbiM 

0 (31 ) /1,2,3,111 T . 
npeacraaneHHSIM rpynnbl • • aKHe pa3no)KeHHSI, B03MO)KHO, 

npHBeJlyT K 6one e rny60KOMY ITOHHM8HHIO TeOpeTHKo-rpynnOBOM npHpOJlbl 

noniDCOB H TpaeKTOpHM PeJl)Ke, npH TBKOM llOJlXOJle HCnOnb3YIDTCSI pa3nO

)KeHHSI ITO HenpHBOJlHMbiM npeJlCTBBneHHSIM rpynllbl 0(3,1) 0 COOTBeTCTBYIO

lllHe peJlyKUHSIM K HeKOMll8KTHblM llOJlT'pynnaM H, T8KHM o6pa30M 0 B03HHK8eT 

He06XOJlHMOCTb nepeXOJla OT 06bl'IHblX napUH8nbHblX pa3nO)KeHHH 0 COOTBeT

CTBYIDlllHX peayKUHH i< noarpynne 0 ( 3), K pa3no)KeHHSIM c HeKOMnaKTHhiMH 

noarpynnaMH, 

B aToM p a 3nene Mbi Bhi'IHCnHM Koa<PijluHuHeHThi nepexona Me)KJlY 6a-

3HCHhiMH ljlyHKUHSIMH yHHT8pHbiX npellCTaBneHHH rpynnhl nopeHU8 0 COOTBeT

CTBY!OlllHe peJlyKUH5!M Ha pa3nH'IHbie llOJll'pynnbl, TaK KBK TBKHe K08!f>cjJHUH

eHTbl HMe!OT 'IHCTO rpynnOBOH CMbiCn H He 38BHC5!T OT cnoco6a peanH38-

UHH HenpHBOJlHM biX npe JlCTaBneHHH, TO HX Yll06Hee BCero Bbi'IHCnSITb HCnOnb-

3YSI p eanH38UHID npeacraaneHHH rpynnhl 0(3,1) Ha ljlyHKUHSIX H8 KOHyce, 

AHanOf'H'IHbiM npo6neM8M 0 HO C HCITOnh30B8HHeM HHOH TeXHHKH ITOCB5!

/12-15/ 
meHbl pa6oThi • Ll a CTb peaynbTaTOB, nony'IeHHhiX B aTOM pa3aene, 

coanaaaeT c peaynhTaTaMH yKa3aHHhiX pa6or. 

1. Ko a cjJcjJHuHeHTbl nepexoaa s-o 

Koa cjJcjJHuHeHTbi nepepaano)KeHH5! 6a3HCHhiX cjJyHKUHH B S -CHCTeMe 

<II 0 (a 1 8 1 ¢)-< a 8 ¢ \ p f m > no 6a3HCHhiM cjJyHKUH5!M B 0 -cHCTeMe : 
pLm 

<II K ( b 
1 

r 
1 

cp) "'< b r ¢ \ p K m > 38lla!OTC5! HHTerpanoM 
P m 

8 

<p'Km'\ p f m >• I ~<II*, , (u) <II 0 (u)-
u0 pKm JLm 

16 

+oo 2n " 
2 rr 

"' I _:;__ rl a I sin e de I rl ~ 
4 0 0 

2 (-1-l p ) a 
·+ c e I v em 

rae C 1,2 
0 

H C 
1

'
2 

- HOpM 
e 

H Q - CHCTeM8X CB SI38Hbl o 

b a 
e = e 

n OllCTa BnSISI B (IV ,I) 3!1. 

(IV ,2) , nony'IHM cneny iDlllE 

HH5! S _. Q 
x). 

< p 'K m' \ p f m > = o ,o ( p- p 
mm 

I P 

<+> J ( p) 
. I . > 

f'(l+ e + IP 

3ae cb 'lepe3 J ( ±. p ) o6c 

" () 
J (!. p) ,. J sin e d 8 (sin 

2 2 
0 

Bocnonh30BaBlilHCh cpop My n< 

)Ke HHe lln5! J ( ±. p) B B Hlle 

{--2 )m 
J{+p) = ___ K ___ _ 

- 2 f'(m - 0 n f -m+ 1 

x) 
no5!BneHHe o(p-p ') B 

TOB nepeXOll8 eCTeCTBeHHO , 

xap a KrepH3YJOlllee npe ncraE 

MH p 
0 

- OpTOf'OH8nbHhl, H 

npeo6pa30B8HH5!X Me)KllY pt 
H TOT'O )K e npellCT8Bne HH 5! , 



r 683HCHbiMH 

IHii rpynnLI 0(3.1) 

" o6o6weHHbiii napuHanb-

1R no HenpHBOLIHMbiM 

) 8 3nO)I(eHHR1 B03MO)I(H0
1 

>-rpynnosoii npnponhi 

HCnOnh3YIDTCR pa3nO

( 3,1) 1 COOTBeTCTByro-

KHM 06pa 30M 1 B03HHK8eT 

pa3nO)I(eHHH 1 COOTBeT-

iiRM C HeKOMll8KTHbiMH 

1 nepexona Me)l(ny 6a

:nbi nopeHU8 1 COOTBeT-

{ K8K TBKHe K08¢<jlHUH

OT cnoco6a peanH3a-

-Cef'O Bhi'IHCnHTb HCnOnb-

1Y HKUHf!X H8 KOHyce, 

M HHOH TeXHHKH nOCBH-

!HhiX B 8TOM pa3nene, 

UHH B 

HRM B 

lM 

S -CHCTeMe 

0 -CHCTeMe! 

2n TT 2TT (-l-Ip ') b 

e d a f sin () d () f d ¢ [ C 1 * e + C 2 

4 0 0 0 0 

(-l+l p ~ b I (-l+lp)a 

* e ] J ( r ,¢)[ C e + 
' 8 Km 

(-1-lp ) a 
+ C ~ e I Y P.m ( () , ¢ ) , 

2 

I 2 
rne C ~ H C 

1
'
2 

- H Op M HpOB O'IH b le M IIO)!< HTe nn, a KOOp.1liHiaTb i B S -
~ 

li 0 - C HCTe M 8X C B R38 H bl cneayrowH M o 6pa30 M ! 

b a . 2 () 
e = e stn -

2 
() 

r = c tg - . 
2 

(IV . 2 ) 

n OJlCTa BnRH B (IV .I) 
1,2 

3 Ha 'I e HH 51 C 0 H BOC U On b30B1lBWHCb 

(IV .2) , nony'IHM cneayromee Bblpa)!< eune a nH K08<p¢nuneHTOB nepepa3n O)!<e

HHR S -+ 0 
x). 

TT K ( 2 f + 1 )( f -m)! 

2 p sh TT p ( f + m) ! 

( K ) I p ( ~ ) - lp 

. l T J ( p) + - 2 J(- p) l . 
r<l+f+ip) f(l+ f-ip) 

3ae cb 'Iepe3 J ( ±. p ) o6o3H8 '! e H c nen yrom H ii HHTe rp a JJ: 

e ~ 
n ( n 2 + p 2) ] • 

n=O 

" e -l-Ip 

J (:!: p) "' f sin () d () (sin 2 
-

2
- ) + 

() m 
j m ( K ctg -r- ) p f ( COS () ) , 

0 

Bocnonb3osaswncb <jlopMyn aMH (5,63) 
1151 

H (20.54) 
1161

, uaiiaeM B bipa -

)l(eHH e nnR J ( ±. p) B BH.Qe p Ha a no G - ¢ Y HKU H RM M er1epa : 

J(:p) __ <- ~ )m ----elm ~(l+m+f+n>r(m-f+n)G21~(~ I m >. 
2f(m-e>rU-m+l) n..o r<l+m+n-ip)(m+n)!n! 4 m+ n:;:-tp 

+ 

x) noHBneHHe 8(p-p ') B 8TOH H . 8HanOf'li'IHb iX <jlopMynax )lng K08<}lQlHUH e H

TOB nepeXOLI8 eCTeCTBeHHO, T,K, p eCTb HHB8pH8 HTHOe KB8HTOBOe 'IHCno, 

x a p a KTepH3yromee npeacTasneuHe; p a 3nH'IHhie npe ncTasneHHH, T. e . c pa3 H h!

MH p 1 - OpTOf'OH8nbHb i 1 . li K09<jllj:>HUHeHTbi nepeXOJl8 - He HynH nHWb npH 

npeo6p830B8HHRX Me)I(Jly pa3nH'IHbiMH 6a3HCHbiMH lj:>yHKUHHM H BHyTpH OJl HOf'O 

H Toro )i( e npencTasneHHR, 
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2 • K o 3 q1 cjl H u H e u T bi 11 e p e x o n a 0 - C 

6 a3HCHble cpyHKUHH B 

C -CHCTe Me - <I> 

0 -CHCTeMe o603Ha'IHM: <l> K ( u) ""<arcf> I pK m >, P m 

a B 
pfm (u) "' < b ( , cf> I p r m >- • KoopllHHa T bi B 

0- H C- CHCTeMaX CB513aHbl CJleJlyJOlllHM o6pa3 0M : 

e b = 2r e " f, 
e = r • 

Y'IHTl>I BaH (IV . 3) 1 HMeeM 

-I"" 2a oo 211 (-1-tp')a 
< p 'K m 'I p r m > = J e d a J r dr J d cf> • [ C 

0
1 * e 

-oo 0 0 

(-l+lp)b tr f, tmcf> 
• 1 ,(r,cf>)C e e e 

Km 0 

I* 00 -l+l p - l+lp+IT 

=8 , 8 (p-p ')C 
0 

c J r dr 2 ( r ) 
mm 0 

0 

2* 
+C 0 

(IV.3) 

(-l+tp')a 
e ]. 

1 (~er). 
m 

/15/ 
Hcrronb3YH cjlopMyny (77,19) H rroncT a BJIHH 3ua 'IeHHH uopMHpos oquwx 

K03cpcpHUHeHTOB cl 
0 

H c 0 , 110JIY'IHM: 

I 
-I +tr - --tr 

2 I( 2 

< p'Km' l prm >= 8 p(p-p' )---------

mm r(ip)y p sh ITp 

3, K 0 3 cp QJ H U H e H T hi 11 e p e X 0 Il a S - C 

r < ...!..!~ +iP+~_ > 
2 -------------- . 

r< 1 + m - i p-i r 
2 

6a3HCHbie BeKTOpbl B CHCTeMe S 

CHCTeMe C - < b f, cf> I p r m > 

o 6 03Ha 'IH M < a0 cf>l p fm > , a B 

HHeM : 

K oOpllHH8 Thl B S- H C - CHCTe MaX CBH3aH b l CJleJl y iOII{H M C OOT HOWe-

b 
e " ""e sin 0 , 

18 

th f, cos e , (IV.4) 

._ 

Te11epb, Y'IHTbiBaH (IV 

B C , cne nyJOmee Be 

.....,., 
<p'rm ' lpf m>=- J e 

-lm ' cf> I (-l+lp) 
e [ C e 

8 

.,8 ,8(p-p')C* 
mm 

IT 
J sin e de ( sin e 

0 

H u Terpan B (IV .5 ) 

1- COS 0"' 2x, Bblpa3HB 
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rile B bipa>KeHHe JlliSI J ( t.P) "'epe3 PSIIl no <PYHKUHSIM Meil:epa npHBeJleHo 

B n.l 3Toro pa3Jlena. 

AHaliOrH"'HbiM o6pa30M, HCn01Ib3YSI pe3yllbTaTbl 3Toro pa3Jlena, MO>K-

HO npH >KBllaHHH Bbi"'HCliHTb TaK>Ke PSIIl JlpyrHX HHTerpanOB, 

HaKoHeu, nOJl"'epKHeM, "'TO pa3no>KeHHe no HerrpHBOJlHMbiM npeJlCTaB

neHHSIM rpynnbi 0(3.1 ), peaml30BaHHbiM Ha WHKUHSIX Ha KOHyce, MO>KeT 

OKa3arbCSI 6onee Yll06HbiM, "'BM pa31IO>KBHHe ITO <iJyHKUHSIM Ha rHnep60110HJle, 

XOTSI 6bi B Cany rrpoCTOTbl CaMHX <iJyHKUHH Ha KOHyce. Doapo6Hoe HCCliBJlOBaHHe 

TaKHX pa31IO>KBHHH, a TaK>Ke pea1IH3aUHSI npeJlCTaBliBHHH Ha KOHyce JlliSI "'aCTHU 

CO CnHHOM 6yJlyT ony6nHKOBaHbl n03>KB, 

B 3aK1IIO"'eHHe Mbi 6naroJlapHM .H. A. CMopOJlHHCKoro 3a BHHMaHHe 

K pa6oTe H none3Hble 3aMe"laHHSI, a TaK>Ke n. BHHTepHHUa H r. 11. Ky3He

UOBa 3a o6cy>KJlBHHe p e3yllbTaTOB, 
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