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TpyCKOI'\8 11.<1>. P2 - 11554 
3neMeHr8pHI>Ie pemeHI!SI 381!8'111 neyx uenrpoa KBanroaofi 

MeX81HIKH 11 npencr8eneHRSI rpynnht 0(4) ® -0(2,2) 

00K838HO, '11'0 H8ilUeHHLie B p800l'e/l/ IIpOCl'biC 8H8filll'l!'lCCKHC 

perueHIISI aaua'IH ueyx ueHrpoe, yMnoJKCHHbte He exp ( imf3), 

pC8fiii3YI01' C060il CUCUI!8fibHhll1 08311C BblpO~(jlCHHOr'O HCK8HOHH'ICCKOrO 

npeucr8eneau SI rpynnht 0 (4) ~ 0(2 .2). 

P860Ta Bb!UOfiHeHa B na6opa1'opuu l'lbl'IRCnHTe.'lbHOii ~·eXH!fKH 

H 8BTOM8TH38UHH 01151!1. 

npenpHHT 06'bCLlHHCHHOr'O HHCTHTYT8 SlllCpH&IX KCCfiCLl0B8HHii. Jly6Ha 1978 

Truskova N.F. P2 - 11554 
Elementary Solutions of the Two-Centre Problem 
in Quantum Mechanics and the Representations of 
0(4)~ 0(2,2) Group 

It is shown that the exqct analytical solutions of the two
centre problem in quantum mechanics multiplied to exp (im/3) 
realize a special basis of noncanonical representation of 0(4)~ 0(2,2) 

group. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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BBE,4EHHE 

B pa6oTe 11 / 6hlno noKaJaHo, 'ITO B HeKoTopbiX qacTHhiX 

cnyqaJIX Ja.n;aqa 0 CBJI3aHHbiX COCTOJIHHJIX qaCTH:Ubl B none 

.n;ayx KynoHOBCKHX :u;eHTpoB c 3ap.11.n;aMH Z 1 , Z 2 I Z 1> 0 , 
z2 < z 1 I HMeeT npoCTble aHanHTH'IeCKHe peweHHJI. 

Heo6xo.n;HMhiM ycnoBHeM 3Toro .HBn.HeTc.ll coana.n;eHHe ao

.n;opo.n;onono6HhiX 3HepreTH'IeCKHX ypOBHeH, COOTBeTCTByiD

I.UHX Jap.H,D;aM (Z 1 +Z 2 ) H (Z 1 -Z 2 ): 

E - 1 ( z 1 +Z2 2 
±--2--n--) 

1 

1 Z1-Z2)2 n n
2

=-1.2 ... --( . 1' 2 n2 

3HeprHJI CHCTeMbl E B TaKOM cnyqae paBHa: 

E = E+ 

Ill 

121 

IlpH 3TOM peWeHHeM COOTBeTCTBYIOI:UeH CHCTeMbl ypaBHe

HHH 12 ,S/: 

2 a 2 a R2 E 2 2 
[(( -1)JT2+2(df+-

2
-(( -1)+R(Z1+Z2)(+A- +]II((;R)=O, 

<, t -1 · /3a/ 

2 i a R
2

E 2 [(1-7) )~- 27J~ + --(1-7) )-R(Z 1-Z 2)7J-
a7) 07) 2 

2 
-A- __1!!_'2]5 (7J;R):O, 

1- 7) 

1361 

a2 2 [a-;?"+ m ]W(a)=O, l3al 
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+1<,f<oo, -1S71$.+1, O$.a$.2rr, 

I II ( + 1 ; R ) I < "" ' I II ( 00 ; R ) I < 00 ' IS .< ± 1 ; R ) I < 00 ' 

~Bn~IOT C ~ 4JyHK~HH 

'I' (r ; R ) ~ const II (.;; R ) E ( 11 ; R ) e ima 
/4/ 

r~e II (.;; R ) , . E ( 71 ; R ) Bhlpa)l(aiOTC~ qepe3 
yce'leHHhle p~~hl 11 •21 . KoacTaHTa pa3~eneaa~ ..\ H Me)l(
~eaTpoBoe paccTo~aae R , npa KoTopMx 4JyaK~H~ 'I' (r; R) 
HMeeT TaKOH npOCTOH BH~, HaXO~~TC~ HCXO~~ H3 paBeHCTBa 
Hyn10 ~BYX onpe~enHTeneil nopJI~Ka n 1 -I m I H n 2 - I m I . 

B ~aaaoil pa6oTe paccMaTpHBaeTcJI HeKaHOHH'IecKoe 
npe~cTaBneaue rpynnhl, JIBnJIIOllleilcJI np~MhlM npoH3Be~e
HHeM rpynn BpallleHHH 0(4) H 0(2,2). IloKa3aHO, 'ITO 
B cne~uanLHOM cnyqae onpe~eneHue co6cTBeHHhlX 4JyaK~H:ii 
nonaoro aa6opa KOMMYTHPYIOlllHX onepaTopoB B 3TOH rpyn
ne npHBO~HT K He06XO~HMOCTH pewaTL CHCTeMy ypaBHeHHH 
/3/. IlpH. 3TOM C06CTBeHHhle 3Ha'leHHJI ~HaroHanLHhlX one
paTOpOB TaKOBhl, 'ITO H3 BCeX B03MO)I(HhlX peWeHHH CHCTeMhl 
/3/ MO)I(HO Bhl6paTL peweHHJI, y~OBneTBOp~IOlllHe ycnOBHIO 
/1/ H, cne~oBaTenLHO, HMeiOlllHe npOCTOH aaanHTH'IeCKHB 
BH~ /4/. cl>yHK~HJI, npe~cTaBn~IOlllaJI co6o:H npoH3Be~eaue 
4JyHK~Hii /4/ aa exp(imf3),peana3yeT co6o:ii 6a3HC BhlpO)I(
~eHHoro HeKaHoHH'IeCKoro npe~cTaBneHHJI rpynnhl 
0(4) ® 0(2,2). 

B OTnH'IHe OT rpynnoBOB TpaKTOBKH peweHHB 3a~a'IH 
.I@YX ~eHTpOB C llOMOlllLIO rpynn p (3) ® p (2, 1) , p (5,1) , 
j'(4,2) H np/41 B ~aHHOM paCCMOTpeHHH onepaTOp, 

cooTBeTCTBYIOlllHB 3HeprHH E, JIBnJieTCJI c -qucnoM. B 3TOM 
CMhlcne TaKoii no~xo~ aHanoraqea onucaHHIO Bo~opo~ono
~o6aoro aToMa c noMOlllLIO rpynnhl 0(4)151. 

Ha3BaHHe "HeKaHOHH'IecKoe npe~cTaBneHae" ynoTpe6-
n~eTcJI B ~aHHOB pa6oTe, KaK H B pa6oTax /4,6/, ~n~ Mano 
H3y'leHHhlX npe~CTaBneHHB, B KOTOphlX He BCe onepaTOphl 
H3 nonaoro aa6opa aa6nJO~aeMhlX JIBnJIIOTCJI HHBapuaaTaMH 
no~rpynn paccMaTpHBaeMoii rpynnhl. 
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" 

"" 

EA3HC B TPYIIIIE 0(4) ® 0(2,2) 

HcnonL3Y~ npocTpaHCTBO Koop~HHaT xi C MeTpHKOH 

2 2 2 
Xi Xi"' X 1 + X 2 +X 3 ' /5/ 

BBe~eM onepaTophl 

L .< a a ) . 1 ""-1 :l{2 -a- -x3 -a- + 1 (; x 2 . x3 X 2 

L .< a a ) . 
2 :-1 x3 -- x1-- -1(;X 1 , 

ax1 ax3 

a 
L - i(x1 .l,__- x2-a ), 

3 "" ax2 x1 

1 i b 
A1""£[2(L3X2+X2L3-L2x3-x3L2)+ ~ x1]' 

. b 
A 2 - f- [ ~ ( L1 x3 + x3L 1- L 3xl- x 1 L 3 )+ ~ x 2] , 

1 . b A 3 --[...!..(L2 x 1 +X1 L 2-L1x 2-x 2L 1)+ -x 3]. /6/ 
r 2 (; 

3~eCL (; , b - HeKOTOphle llOCTOJIHHhle; r = yx2-+X2 +X2 
A i MO)I(HO 3allHCaTL TaK)I(e B BH~e 1 2 3 

i\,..L([L:x]_[x;~+ bx). 171 r 2 2 i(; 

~u414JepeH~HanLHMe onepaTophl /6/ ~e:iicTBYIOT B npo
cTpaHCTBe aeKoTopMx 4JyaK~Hil ¢ (x ). Henocpe~cTBea
HLIM Bhl'IHCneHHeM MO)I(HO y6e~HTLCJI, 'ITO onepaTOphl L i , 
Ai y~oBneTBOpJIIOT KOMMyTa~HOHHhlM COOTHOWeHHJIM: 

[Li,Lj] .. ifijk Lk, [Ai,Aj]=ilijkLk .[Ai,Lj]"'ilijkAk, 

i,j,k=1,2,3. /8/ 
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E ijk - nonaocTLIO aHTHCHMMeTpH"'HLIB TeH3op. H3 cooT
aoweaai /8/ cne,11;yeT, "'TO onepaTopLI /6/ JianJIIOTC.II reae
paTopaMH anre6pLI llH rpynnLI apai.QeHHB 4-MepHOrO eaKnH
,IJ;Oaoro npocTpaacTaa 0 (4) 17 • 8 ~ 

TaK KaK ace onepaTopLI /6/ KOMMYTHPYIOT c r, MO>KHO 
nono>KHTL 

_,-2--2--2 R C 
v x 1 + x 2+ x 3 "' 2 = onst. 

AaanorH"'HLIM o6pa3oM, acnonL3Y.II npocTpaacTao Koop
,IJ;HHaT Yi C MeTpHKOB 

yi y i --Yi -Y~+ y~' /9/ 

aae,IJ;eM ,IJ;H4xtlepeHD;HanLHLie onepaTOpLI, ,IJ;eBCTayiOLQHe Ha 
<IJyHKD;HH ¢ CY) : 

(<) • < a a ) . 
at_ 1 - - 1 Y 2 a + Y s -a - 1~Y 

y3 y2 2 

£2 .. -i(Ys-1-- + y1 _aa ) - i~y1 ' 
y1 y3 

(<) • < a a ot-3 ""-1 Y1--y --), 
ay2 2 ay1 

1 . -
a1 ""p-(t ( -.5?3 Y2 -y2£3 -£2y 3 - Y3£2)+ ~ Y 1] • /

1
0/ 

1 . b 
a2 """P(~ (£1Ys+ Ys£1 -f3y1-y1£3)- ~y2]. 

1 i b a3- -(-(- £2y1 -y1£2- _5?1y2 -y2f1 )+- y3]. 
p 2 ~ 

~ , b - fiOCTO.IIHHLie; p"' Y -y1_ -Yl+ Y j · 
OnepaTopLI /10/ y,11;oaneTaop.1110T KOMMyTau;aoHHLIM co

OTHOWeHH.IIM: 

(fi ,£j ]., i (ijk £k, l a i , £ j 1 - i; ijk G\ . 

/II/ 
l a i • aj 1,., i-; ijk £k, i . L k"' 1 . 2 . 3 : 

6 

) 

J 

) 
j 

r,11;e 

~ 0, 

ecna e .;, k. 

E ijk ""Eijf gfk ' gek =- -1. ecna e .. k .. 1,2, 

+1 . ecna f, k -3. 

a, cne,IJ;oaaTenLHO, JianJIIOTC.II reHepaTopaMH anre6pLI lla 
rpynnLI apai.Qeaai 0(2,2) /8/ . 

llepexo,11;.11 K onepaTopaM 

J i\-ff 1 ,., __ __!_ 
2 . 

£1 + a.!... 
I 1''" --2 

£2 - a 2 £ s - a s 
J.., ' J a----, 

2 ') 3 2 

£2+ a2 
I2--2--. 

£3+~. 
Is- ~-2 

Henocpe,IJ;CTaeHHLIM aLI"'HClleHHeM y6e>K,IJ;aeMC.II, "'TO: 

(J i'Jj ] ... i(ijk J k' ( Ii ,I j]=i(ijk Ik, (Ji ,Ij],.O, 

i,j,k-1,2,3, 

/12/ 

/13/ 

T.e. "'TO rpynna 0(2,2) noKanLHO· H30MOp<IJHa np.IIMOMY 
npOH3ae,IJ;eHHIO ,11;ayx rpynn, Ka>K,IJ;a.ll H3 KOTOpLIX H30MOp<IJHa 
rpynne 0(2,1) /aanoMHHM, "'TO rpynna 0(4) noKanLao
H30Mop<IJaa np.IIMOMY npOH3ae,IJ;eHHIO ,11;ayx rpynn, Ka>K,IJ;a.ll 
H3 KOTOpLIX H30MOp<IJHa rpynne 0(3) 18/ /. 

T.K. ace onepaTopLI /10/ KOMMYTHPYIOT c p, nono>KHM 

TaK>Ke 

.I 2 2 2 R v-Y1 -Y2 +Y3 "'2"""Const. /14/ 

PaccMoTpHM TenepL rpynny, JianJIIOLQYIOC.II np.IIMLIM npo
HJae,IJ;eHaeM rpynn 0(4) a 0(2,2) c reaepaTopaMH /6/ 
H /10/ COOTaeTCTaeHHO. 

BLI6epeM a 3TOB rpynne aa6op ,IJ;HaroaanLHLIX aJaHMHO 
KOMMYTHPYIOLQHX onepaTopoa cne,IJ;YIOLQHM o6pa3oM: 
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ct 
--> 

C
2

=(LA), /15a/ 

~ 1 cv 2 cv2 cv 2 ~ 2 ~2 ~ 2 
C3 ""2<-~t -~2+cL3-Ut -U2+U3), 

c 4 ,. - ~ t a t - -~2 a 2 +~ 3 a 3 • /156/ 

L3 • ~3 • /15B/ 

~ -->2 
Atx-(L +~RA 3 ), /15r/ 

~ ·2 2 2 
A2"' -(-f\- ~2+~3 + ~R a3); I 15.IJ./ 

r,IJ.e 
--> 2 2 2 2 --> 
L =Lt+L 2+L 3 , (LA)= LtAt+L 2A 2+L 3A 3 , 

-t2 2 2 2 
l\ =At +A2 +A 3 0 

,... ,... 
OnepaTOpbl ~ Ct ' ~ 2 .IIBJI.IIIOTC.II onepaTopaMH Ka3HMHpa 

rpynnbl 0(4) ;! c3 ,I c4 - onepaTopaMH Ka3HMHpa rpyn
Dbl 0(2,2)0 L 3 , ~ 3 -:. HHBapHaHTbl O,IJ.HonapaMe,...TpH'Ie£KHX 
DO,IJ.rpynn B 0(4) H 0(2,2) COOTBeTCTBeHHO. At , A 2 -
HeKaHOHH'IeCKHe ,IJ.HaroHaJibHble onepaTOpbl. 

OnepaTopbl /15/ o6pa3yiOT noJIHblB Ha6op ,IJ.HaroHanb-
HblX onepaTopoB B 0(4) ® 0(2,2), onpe,IJ.en.a:ro~HB co6-

.... --> 
CTBeHHble BOJIHOBble 4JYHKU.HH W (x, y )o 

BBe,IJ.eM Tenepb B DpOCTpaHCTBe Xi CHCTeMy KOOp-
,IJ.HHaT: 

R --x , --0 11- n2 cos a , -1 < n < + 1 , 0 <a< 2rr , t 2 y ., - ., - - -

R --
x --- 11-n2sina 2 2 y ., ' 

/16/ 
0 :S R <oo, 

X = R 
3 217' 

8 

a B npOCTpaHCTBe Yi CHCTeMy KOOp,IJ.HHaT: 

yt- ~ y~l cos{3, 

y2 ... ~y(
2 -1 sinf3, +l..~(<oo, 0_<{3$.2rr, 

y3s J}t. 
/17/ 

H Bblpa3HM onepaTOpbl /6/, /10/, /15/ B nepeMeHHbiX 
R. ~ , 11 , a , f3 0 OnepaTopbl /15/ npH 3TOM paBHbl: 

b2 <\"" ~ (-1+ (;T)' 
~ 

c 2 -o, /18a/ 

-2 c .L(-t+-1-). 
3 2 ~ 

,... 
c4 .. o. /186/ 

0 a L --1-, 
3 aa 

0 a , ~3 ... - 1 a 13 /18B/ 

,... 2 a 2 a ~2R2 2 
At"" [(1- 11 )p -2"1 dil- bRT/- -(t- 17 2)+ _l __ a_], 

"' "' 4 t.....,2 a a 2 
/18r/ 

~ 2 a 2 a - ~2R2 2 a 2 
A .. -[(( -1)--::2+ 2( -+ bR(- --((- 1) + ± -:::1!] 0 

. at; at 4 t -1 a{3 

/18.IJ./ 

PaBeHCTBO Hymo onepaTopoB 62 , 6 4 roBopHT o TOM, 
'ITO paCCMaTpHBaeMoe HaMH npe,IJ.CTaBJieHHe- Bblpo:>K,IJ.eHHOeo 
,... 113,... TeopHH rpynn H3BeCTHO, 'ITO onepaTopbl Ka3HMHpa 
C t , C 2 , xapaKTepH3YIO~He HenpHBO,IJ.HMOe npe,IJ.CTaBJieHHe 
rpynnbl 0(4), JIHHeii:Ho Bblpa>KaiOTC.II 11epe3 onepaTopbl Ka-
3HMHpa ,IJ.BYX rpynn 0 (3) H B o6~eM CJiy'lae paBHbl I 7,8/ : 

<\ ""k(k+l)+f(f+l), C 2"'k(k+l)-f(f+l), f,kzO, ~ ,1 ,ooo /19/ 

CpaBHHBa.a: /18a/ H /19/, nonyqaeM: 

2 b2 1 
~ ----2, k-0.-,l,ooo 

(2 k+l) 2 
/20/ 

.9 



On epa TOpbl Ka3HMHpa rpynnbl 0 (2 ,2) nHHeiiHo Bblpa

)KaiOTCJI qepel onepaTopbl KaJHMHpa .n.syx rpynn 0(2,1) . 
CpaBHHBaJI Bblpa)KeHHJI ,IJ,nJI onepaTopoB a3 'a4 H3 11861 
C COOTBeTCTBYIOIUHMH 06IUHMH Bbl~a)KeHHJIMH ,IJ,nJI on epa

TopoB Ka3HMHpa rpynnbl 0 (2 ,2) 18 • 
1 

H Tpe6yJI npH 3TOM 

BblllOnHeHHJI COOTHOllleHHJI 1201, nonyqaeM: 

2 b 
2 b 2 

~ = (2k+l)!Z- (2<fJ+1) 2 1211 

<fJ - aemecTBeHHoe 'IHcno, <fJ < 0 . 

TaKHM o6pa3oM, BH,IJ,HM, 'ITO npH b 2
= (Z 1 -z )2 

2 • 

- 2 2 r;,
2 

b ,. (Z 1 +Z 2 ), - 2 -E (2<fJ+1) 2 -n~. (2k+1) 2~n~ Bbl" 

nonHeHHe COOTHOllleHHH 1211 3KBHBaneHTHO BblllOnHeHHIO 

COOTHOWeHHH 111 H 121. 
Haii.n.eM Tenepb !lJyHKU.HH IJI(x ,y),..IJI(R.~.77·a,f3), JIB· 

nJIIOIUHeCJI C06CTBeHHbiMH !lJyHKIJ,HJIMH onepaTOpOB 1181. 
0603Ha'laJI C06CTBeHHble 3Ha'I~HHJI !:' 3 H f>3 qepe3 ill 1 H 

m
2 

, a co6cTBeHHble 3Ha'leHHJI A 1 , A 2 qepe 3 A 1 , A 2 
COOTBeTCTBeHH<?_, nonyqaeM, 'ITO npH m 1 =ill 2 ~ ill , 

A1 = A2 ,..A_, b- (Z 1 +Z 2 ), b"'(Z rZ2 ), -~2/2zE HaXo)K

.n.eHHe C06CTBeHHbiX !lJyHKU,HH ,IJ,HaroHanbHbiX on epa TOpOB 

1181 3KBHBaneHTHO COBMeCTHOMY pellleHHIO CHCTeMbl ypaB· 

HeHHH 131 H ypaBHeHHJI 

- i L 11' ( R, ~, 77, a, f3 ) .. m IJI ( R, ~, 77 , a, f3 ) . 
a{3 

1221 

IlpH 3TOM He06XO,IJ,HMO Y'IHTbiBaTb COOTHOWeHHJI 121/. 
KaK noKaJaHo B pa6oTe 111 ,pellleHHe cHcTeMbl 131 c yqe

TOM 111 H 121 HMeeT BH,!J. 141. Cne,IJ,OBaTenbHO, HCKOMbie 

!lJyHKIJ,HH IJI (R , ~, 77 , a , {3 ) npH 

m
1

-m 2 ,.m, A.
1 

-A. 2 zA, 
2 

.t;_ ,..E, -2 ( 2 2 2<fJ +1) zll1, 

(2k+1)2 sn~, b ,.(Z 1 +Z 2 ), bs(Z 1-Z 2 ) paBHbl!lJYHK" 

IJ,HJIM I 41, YMHO)KeHHbiM Ha exp ( imf3): 

IJI (R. ~. 77 • a • f3 ),. Const n ( ~; R) E ( 77 ; R )e irna • e irn{3 . I 231 
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WyHKIJ,HH /231 peanHJYJOT co6oii npH 3TOM 6a3HC awpo)K,!J.eH

Horo HeKaHOHH'IecKoro npe.n.cTaaneHHJI rpynnw 0(4) ®0(2,2). 
EcnH E -b (Z2 =0), !l!YHKUHH /23/ paBHbl aonuoawM 

!lJYHKIJ,HJIM BO,IJ,OpO,IJ,OllO,IJ,06Horo aTOMa B ccllepOH,IJ,an:bHOH CHC

TeMe Koop.n.uuaT 121 , yMHO)KeHHWM Ha Const • exp ( imf3 ). 
3aMeTHM, 'ITO ypaBHeHHJI 131 H COOTHOWeHHJI /1/, /21 

MO)KHO TaK)Ke nony'IHTb, paCCMaTpHBaJI np.JIMOe npOH3Be

,IJ,eHHe ,IJ,BYX rpynn 0 (4), COOTBeTCTBYJOIIJ,HX ,IJ,BYM BO,IJ,OpO,IJ,O· 

llO,IJ,06HbiM aTOMaM C 3ap.Jl,IJ,aMH ( Z 1 + Z 2 ) H (Z 1 - Z ~ ). 
B noM cnyqae <l>YHKU.H.Jl IJ1 Cf\ .1 2 ; R ), paBHa.Jl npoH3-· 

Be,IJ,eHHIO BOnHOBbiX !lJyHKIJ,HH ,IJ,BYX BO,IJ,OpO,IJ,OllO,IJ,06HbiX aTo

MOB I cooTBeTCTBeHHO c 3HeprH.JIMB E + , E_ . KOHCTaHTaMB 

paJ.neneHB.Jl A+ , A_ • MarHBTHbiMB KBaHTOBbiMB 'IBcna

MB m , m '/ B cl}lepOB,lJ.aJI:bHOH CBCTeMe KOOp,IJ,BHa T: 

IJI (r-; ,r2; R )z Const n (+) (~1 ;R) E (+)(7]1 ;R )e irna X 

n(-)(t: ·R)';:;'(-) ( ·R) irn'/3 
x "'2, ,_ 772. e , /24/ 

peaJIB3yeT C060H 6a3HC BblpO)K.IleHHOrO HeKaHOHB'IeCKOrO 

npe,IJ,CTaBJieHB.Jl rpynnw 0(4) ® 0(4). cl>yHKIJ,BB ll(+~~1 ;R) , 
E (+) ( 77 1 ; R) nepexo.llJIT .n.pyr B .npyra npH JaMeHe 

~1 ...... 77 1 , ~1 ~[-1,""), acllyH.KIJ,BHf1(-)(~ 2 ;R) ,:=<->c772; R) 
nepexo.n.a:T .n.pyr B .n.pyra npB JaMeHe ~2 ...... 7J 2 , ~2 r;, [-1 ,oo/1..21 

EcnB E+. E_ ,..E , A+ ,.A__ ,.. A , m-m ', <l;lyHKU.BB ll(+) (~; R), 
:=<-) (77 ; R) y.noaneTBOP.JliOT cooTaeTCTBeHHO ypaaHeHBJlM 

l3al, 1361, a <l;lyHKIJ,BH ll(-)(~;R) , 2(+)(7];R) - COOTBeT-

CTBeHHO ypaBHeHBJIM /3al, 1361 C 3aMeHOH Z 2 -> - Z 2 

IlpH 3TOM !lJyHKIJ,B.Jl IJ1 (f1 ,r2 ;R), .JIBJIJIIOIUa.JICJl npOB3Be

,IJ,eHBeM peweHBH ,IJ,BYX O,IJ,HOIJ,eHTpOBbiX 3a,IJ,a'l C 3apJI,IJ,aMB 

(Z 1 + Z2) B (Z 1 - Z 2), O,IJ,HOBpeMeHHO .JIBJIJleTCJI npOB3Be

,IJ,eHBeM 3neMeHTapHbiX peweHBH ,IJ,BYX ,IJ,Byxu,eHTpOBbiX 3a,IJ,a'l: 

O,IJ,HOH - C 3ap.Jl,IJ,aMB Z 1 , Z 2 B ,IJ,pyroii - C 3apJI,IJ,aMB 
- -- /1/ 

Z 1 ,-Z 2 • O.n.aaKo, KaK 6wno noKa3aHo B pa6oTe , pe-

weHB.Jl TaKoro TBna, peryn.Jlpawe B o6nacTB [ -1 , oo ) 

npe,IJ,CTaBJI.JIIOT C060H TOJI:bKO 'laCT:b BCeX 3JieMeHTapHbiX 

peweHBH 3a,IJ,a'IH ,IJ,BYX IJ,eHTpOB KBaHTOBOH MeXaHBKB. 
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B 3aKmo'leHHe 6naro,!J;apro JI.A.CMopo,!J;HHCKoro 3a 
BHHMaHHe K pa6oTe H ueHHble 3aMe'laHHB, a TaiOKe lf.B.Ko· 
Mapoaa H JI.H.IloHoMapeaa 3a none3Hble o6cy)l(,!l;eHHB. 
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