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HccneAO BaH~e 4 aCTH4enOA06H~X peweHHH e HeKorop~x 
MOAenRX HenHHeHHOH ~H3HKH /4aCTb 1/ 

PaccMaTpH saercR KpaeeaR aaAa4a AnR HenHHe~Horo o6~KHoseHHoro AH~ 
~epeH4HaflbHOf0 ypasHeHHR C CHHfYflRPHO~ oco6eHHOCTb~, KOTOpOe B03HHKa
eT npH paccMOTpeHHH PRAa 3aAa4 s ~H3HKe 3neMeHTapH~X 4aCTH~. C¢opMy
nHpo saH~ H AOKa3aH~ AOCT aT04H~e ycn OBHR ~y~eCT BOBaHHR 4aCTH4enOA06H~X 
p eweHHH C no5WM 4HCflOM y3nO B AnR WHpOKOfO Knacca 3aAa 4 MaTeMaTH4eCKOH 
~H3HKH . B 4aCTHOCTH, crporo AOKaaaHo cy~ecr eosaHHe 4aCTH4enoA06Hwx 
peweHHH C no6~M 4HCnOM y3nO B B MOAenH ~PHAGepra-nH-CHpnHHa. 

Pa6oTa BWnOnHeHa B na6opaTOPHH BW4HCflHTefl bHOH TeXHHKH H aBTOMa
TH3a~HH 011RI1. 

Coo6wenHe 06'be.O.HHSHHoro HHCTHTyTa suxepHblX uccne.a.oeanuA • .Qy6ua 1979 

Zhidkov E.P., Zhidkov P.E. 
P5 - 12609 

Investigation of Particle-Like Solutions in Some Models 
of Nonlinear Physics. Part I. 

A boundary value problem for nonlinear ordinary differental equa 
tion with a singular discontinuity which appears at considering a se
ries of problems in physics of elementary particles is conside red. 
Sufficients conditions of existence of particle-like solutions 
with any number of roots are formulated and proved for a broad class 
of problems of mathematical physics. Among their number it is proved 
strictly there exist par t icle-like solutions with any number of 
roots in the Friedberg-Lee-Sir l in model. 

The investigation has been performed at the Laboratory of 
Computing Techniques and Automation, JlNR. 
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naHHafl pa60T8 HBRHeTCH npo~on~eHHeY pa60T /I-2/. KaK H 
06~eKTOY HCCRe~OBaHHH HBRHeTCH cne~yD~aH KpaeBaH aanaqa ~RH 
HOBeHHOrO ~HqxpepeHUHaR.bHOrO ypaBHeHl!H BTOporo nopH~Ka: 

~·· -t t ~· :; J ('if) 

~ (o) = ~o < oo , ~ 1 (o) = 0 , ~(t-oo) =0 , 

r~e ~o - Be~ecTBeHH~~ napaueTp. 

B/I-2/ 
o6wt-

B HaCTOH~e~ pa6oTe nonyqeH~ ~ocTaTOqfi~e ycnoBKH cy~eCTBOBa
HHH peweHH~ YK838HHO~ KpaeBO~ aanaqH C nD6HU qHCAOU KOpHe~ ~RH WH
pOKOrO Knacca ~YHKUH~ }(~). 

PaccuoTpHu cne~yvmyD aanaqy KowH ~nH o6HKHOBeHHoro ~H~epeH
UHan.DHoro ypaBHeHl!H BToporo nopH~Ka: 

~~~+~~'=J('j), Of::x<.+oo 

~(O)=~o ~ 
1 
(o) = 0 , 

r~e ~o - napaueTp. 

(I) 

(2) 

Ey~eu npe~nonarau, qTo ~YHKI.llriH j('i) y~oBne!rBOpHeT ycnoBHD 
nlrinWHI.l8 Ha RD60U KOHeqfiOY l!HT8pBane, 
BBe~eu ~YHKI.ll!D U l';f):::- 2 jo~ :f(t) dt: 

nna n106oro peweHHH 'cfCX) ypaBHeHiriH (I) HYeeT UeCTO TO~eC!r-

(3) 
[ }

I ['itxJ]l-
[ ~ 1(xl] 1 

+ U (~ex>] ::: - 4-x-
BO! 

Ha (3) cne~yeT, qTo BenJriqHHa [L ~ 1 (x)Y -t U [ ~lx>]} 
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ae B03pacTaeT a a noJiynpauott o ~ x < -+<P , cJie,ztoBaTeJI:&Ho, .ztllll npo-
MaBoJI:r:.Horo x: X>.-0 Mueeu: U('fCxl]!, U[~(o)]. 
~3 STOI'O HepaBeHCTBa B~TeKaeT, qTo eCJIH TOJI:&KO cy~eCTBYDT TaKHe 
qHcJia ~-~, ';j.t: ~-~<~{ol<<J:~.. , qTo U(~ 1 )>,rU[~(oJ] ,ury~J:,U[yroi, 
TO ,ztJIH JIXJ6oro X>/ 0 lj1 < lj(X) < Cf2. • 
0CHOB~aHC:& Ha 3TKX paccyS,JteHMHX 1 HeTpy,ztHO ,JtOKa3aT:& CJie.ztyD~D 

Te opeuy o paapemHuocTH 3a.ztaqH (I)-(2). 
Teopeua I. llycu ~o TaKOBo, qTo Hat!,ztyTCH ~ 1 H ~ .t : 

~" <~o<~J. TaKHe, 'iTO U(tJ-t)~U(tjc}, U{£j1)>,r Ufljo). 
Tor.zta .ztJIH .ztauaoro ~ cy~ecT:syeT peweaHe aa,zta~ (I)-(2) .ztJIH 

BCeX X>, 0 . 
IlpHueqauMe. ECJIM o<. - H6KOT0pblt! KOpeR:& !fJYHK~MM f 1 TO aa-

.ztaqa (I)-(2) pa3pemHua npH ~ = oL- ee pemeHHeu HBJIHeTCH !fJYHK-
~Hll ~(X) ::ol. , XOTH yCJIOBHH Teopeubl I .ztJill ;D;SHBOI'O ~o IIOI'YT H He 

B~OJIHHT:&CH. 

CnpaBe;n;JIHBbl TaK&e Teopeubl o e.ztHHCTBeaaocTH peweHHH 3a,ztaqM 
(I)-(2) npH JIXJ60Y 3Ha'leHHH ~o H 0 aenpep~HO!l 3aBHCHUOCTH STOI'O 

pemeHHH OT aaqaJI:r:.aoro ycJIOBHH ~ : 

Teopeua 2. ,llJIH nll6oro 3HaqeaHH napalleTpa ~o 3a,ztaqa ( I)-(2) 
He YO&eT HUeT:& 6oJiee O;D;HOI'O pemeHHllo 

Teopeua 3. ,llnH nD6oro npouesyTKa o~x~J/< + ... H nll6oro ~o 
TaKOro, qTo ;n;nH uero H ;D;JIH 6JIH3KKX K aeuy 3HaqeaHa ~o cy~eCTBY

eT peweHH6 3a,ztaqH (I)-(2) 1 HUe6T UeCTO Henpep~Hall 3aBHCHYOCT:& 
pemeHHH H ero nepBOA npOH3BO;D;HOt! OT ~o B STOY npoue&yTKe. 

OnpeAeJieHHe. HeTpHBHaJI:&Hoe pemeaHe ~ex) aa;n;a'iH (I)-(2) ua-
3 o:seu qacTH~eno.zto6Hblll, ecJIH lim fJ (x J :o 0 • PemeHHe u (;c) 3a;n;a-x-+OD' <I 
q" (I)-(2) aa3o:seu qacTH~eno.zto6Hblll c K ysJiauH, · ecnH ouo HueeT 
po:suo K Kopuea H fi-YYL- ~ (x) = 0. 

x-++oo J ) IIycT:& o/.._
2

, ot _,, o , o<,, o< :t - KopuH !fJYHK~HH ( lj , npaqeu 
ot_

2
<d_,<0<o(,<olz H nycu f[~)<.O npH UE{Cot_, O)U(ot, ot'z)j 

' d d 1 I ) 

:f{!J) /"0 npH '<f E f (ol_ 21ol_t> U ( O,o( .) J, 
llycu cy~ecTByDT nonouTeJI:&Hble c, ~, TaKHe, qTo j!l ~ > :sospac

TaeT B npoueayTKe -c.£ ~ ~ E H ;n;JIH nll6oro ~ : 

~E[-E.,eJ ff(~)/~~1·/~/ . 

IIycTI!, Kpoue Toro, U ( ot-2 ) o U (ot 2) . 
~ueeTCll Y 'l. - HenyCTOe MHOKeCTBO H3 HHTepBaJia (o( _, , o( 2) 

TaKoe, qTo ~a nll6oro a.. E Yz pemeuae aa;n;aliH (I)-( 2) HMeeT ue Me

aee 'r Kopaell, ecnH ljo = a... • 
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Jleuua. Ilycu Tenep:r:. a.- - npe;n;eJI:r:.aaa To•ma YHoxecTBa Y"l- , npH-
qeu cX.. 1 < Q <o(,_ , Tor;n;a peweHae aa;n;aqa (I)-(2) npa ~o -= CL cy~ecT

:syeT M aueeT He ueuee ("l-- f) Kopuea, npMqeu ecna qHcJio KOpHe~ 
yKa3aHHOl'O peweHHH pa:BHO ( 'r.- -f) 1 TO OHO HBJIHeTCH qacTHUeilO.ztOO
HlUio 

,lloKaaaTeJI:&CTBO ;D;aHHOtt JieUYbl BbiHeCeHO BO BTOpy~ qaCT:& HaCTO
Hwett CTaT:r:.H, BBH.ztY ero 6on:r:.woro o6~eua. 

Teopeua 4. !IyCT:& :BepHbl :BCe npe;n;nOJIOllteHHH JieYU~ OTHOCHTeJI:&HO 
q>yKKUH~ .H ~) H U ( ';f) • !Iycu CYI!l6CTBY6T ';f• E (d _,, o( .t.) 1 npH 
KOTOpou COOTBeTCTBYil~ee pemeHHe aa;n;a'iH (I)-(2) HUeeT pOBHO ~ 

KOpHe~, r.zte 't - ueKoTopoe KaTypan:r:.uoe ~cno. 
Tor;n;a ;n;na nll6oro HaTypaJI:r:.uoro K: J{,l<~"l.-1 H ;n;nH 1<=0 

cy~ecT:syeT qacTHUeno;n;o6uoe peweHHe aa;n;aqH (I)-(2) c K yanauH • 
,lloKaaaTeJI:&CTBO. Bo-nep:sbiX, nocKon:r:.Ky ;n;nll JIXl6oro ~o t: (o<-t,ol:~,) 

U {!Jo) < U (o<:L) ~ U (o<_z) 7 

TO ;D;JIH nJ06oro ';io E (o<1 ,ol:z.) cy~ecTByeT pemeHHe sa,ztaqH (I)-(2). 
B:se;n;eu cne;n;yD~ee o6oaHaqeaHe: o6oaaa'iHu qepea y K MHOlleCTBO sHa-
qeHH~ napalleTpa ~" Ha HHTepBaJia (o<1 ,o<:z.) 1 npH KOTOpbiX COOT-
BeTCTBYD~e peweHHH sa;n;aqH (I)-(2) HMellT He ueHee K KOpHea 
( K == 1, '& ) • B CHJIY ycJio:BHH ;n;oKaa~aeuolt Teopewbl, Y,_ :/= ¢ (k = 1, "t-). 

,llOKallteM 1 qTo cy~eCT:ByeT flOJIOSHTeJI:&HOe C: C < (olz- o( ,) TaKOe 1 

qTo ~n.f Yt- >/o( 
1 

+C. ,llJIH aT oro ;n;ocTaTO'iHO ;n;oKaaau, qTo cy~ecTByeT 
nonoJ:HTen:r:.Hoe c: C <o{z -of 1 TaKoe, qTo ;n;nH JIXl6oro sHaqeHHH napa-
ueTpa !f o Ha npouelltyTKa ( o<., o( 1 + c] cooneTCTByJJ~ee pemeHHe 
aa;n;aqH (I)-(2) He HueeT Kopuea. 

Y uac U(o(1)<0. Boa:r:.ueu C>O TaKoe, qTo ;n;na JIIl6oro ot.: 

c:i. E (o(1 o(, -+C] UW)<O. ,llJifl npOH3BOJI:&HOl'O Uo E (p(. ot. +C!} HMeeu: 
' d ) 

[fco)J2-"" u[~(oJ] = u [ ~J] < 0, 

r;n;e ~(X) - pemeHHe aa;n;a'iH (I) -(2), COOT:BeTCTBYDI!lee ;D;aHHOYY ~0 • 
Tor;n;a [~'(xJY+u[~t.x)]<O ;n;na nll6oro X~ 0 , TaK KaK B cHny (3) 
!fJYHK~HH ( ~ 1 (7)]1 t u [~(1)] HBJIHeTCH HeBo3pacTall~elt. Cne;n;oBaTeJI:&BO, 
!fJYHK~HH ~ (X) He HueeT KopHelt, TaK KaK ecnH 61i ueKo'ropoe X 0 

6WIO KOpHeu ~(X) , TO (~'(Xo)]L-+ U[~CX'o)] >D 1 
qTO npOTHBOpellHT npe~b~.ztY~6Uy HepaBeHCTBy, TeM CaMbiU ~OKa3aH0 1 
q'fo i.nf y.,.-qo(1 + C ,r.zte c >0 , /C. == 0. _ 
BepH Tenep:r:. auaqeuaauH ~o :senHqHHbl l.nf Y~e (K~I, "l.), nony'lHu 
qaCTH~eno;n;o6Hble pemeHHH C I< Y3JiaJIH (K:::O, "l.-1)

7 
B CHJIY JieMM!io 

TeopeMa 4 ~oKa3aua. 
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Teopeua 5. ilycn !:t - Kopea:& !l>YHKI.li!H 1- ( ~ > 14 nycn cy-

!lleCTBYilT f>-._ ,p-~ 1 f> 1 TaKHe, 'ITO: 

I) F'-:z. <.f-·<0<}31 <fo.._; 
2) U (f>-.d >,..- U (}L)) 0 j 

3):fC~)<O np11 tje(f•,fJ.) 1 }f<J1>o npH ~JE(f'-~,p-1) 
4) U(}~.)>U(~), ecm1 'i~ [ J-~, /d. 

Tor.na .ztJIR JIIl6oro HaTypaJI:&Horo No cylllecnyeT 'Jo Trutoe, liTO co

OTBeTCTBYillllee euy peweHHe s~aq14 (I)-(2) HueeT He ueHee No Kop-
He~. 

AoKaaaTeJI:&CTBo. ~HKCHpyeu npol!aBOJILHoe HaTypaJILHoe No . 
ilOJIOliHU 

f = min { U(j2 )- max U(ciJ ;U(J_z)- mt.:~-x U (otJ J 
c( E LJ-• 1 f>•] 0<' E [f'-~.oJ · 

OlleBH.nao, liTO no Teopeue I .ztJIR JIIl6oro ~o E [o, p~] cyl!leCTByeT 
pemeHHe s~aliH (I)-(2). 

~lCfiOJll>SYR TOll,lteCTBO (3) 1 HeTpy,llHO ,llOKa3aTb, liTO CYllleCTBy-

llT TaKHe /11-1 >D, M2 >O , qTo .ztJIR JIIl6oro 'f E [O,j:zJ 1t1 x~o 

l~ 1 (x>I~H., /lJ(x)/f:fvf2., (4) 

r.ne ~ (x) - peweHHe s~aliH (I)-(2), cooTBeTCTBYillllee .naaaouy 
SHaqeHHil lJ o • 

ITo Teopeue o HenpepwmoH aaBHCHUOCTH pemeHidR ~ = J z s~a-
~ (I)-(2) OT HallaJI:&HOrO yCJIOBHR ljo 1 H~.ztYTCH C€ (j•,j3z.) H 
X > 0 Trutltle, liTO 

[ ~~ ( ~) t + U [ ~{i)] > U (jz)- { 

8 M,Nz!_N'o+fJ < ~ , 
X 

( 5) 

(6) 

r.ne ~(X) - pemeHHe s~aliH ( I)-(2) npH if> = C , Y.ztOBJieTBopR-

Ill!lee e111e ycJioBHil c<-~ < ~{xJ <ol ,_ npH X E [ o, i]. 
ilycn X.,,.,, 1 )(I< - BCe KOpHH !lJYHKIJ;I!H ~(X}. 
ITpe.nnonouu, liTO 1<.< No (TaK ze, Krut B Jieuue, .ztOKasblllaeTcR, 

liTO KOpH!tl ~(X) - HSOJIHpOBaHHble) • 

ITOJIOlli!U X 0 = 0 ' X K + 1 ::: + oO • 

' 

• 

AoKazeu, liTO Ha Kaz.ztO» Ha oTpeaKoB [Xi.--t , Xi.] ( i==fK) !l>YHKIJ;HR 

~ Cx) .ztOCTHraeT aKcTpeuyua O.zti!H paa, a Ha [X"' , -+ =') He 6onee 
o.nHoro pasa. 

ITpe.nnoJIOliHU npoTHBHOe. ilycn Ha oTpesKax [Xi..- 1 , X;.] (i.= f,io)J 
r.ne i 0 - HaTypaJI:&Hoe liHCJio,He 6oJILmee K , !lJyHKI.lHR ~ Cx) .no

CTHraeT SKCTpeuyua pOBHO O,lti!H ~a, a Ha [Xi.o, Xio+ -1 j - 6oJiee 

O.ztHoro paaa. 06oaHalii!U llepea Xi. TOliKY aKCTpeuyua Ha orpeaKe 

[X;._ 1 ,X.:] {L=-t,io). SKcTpeuaJI:&Hoe aHalleHHe !l>YHKIJ;HH ';1-Cx> He uo

lleT COBn~a'l.'l> C KOpHeU ~YHKI.ll!ll f( 'J), TaK KaK TOr.zta ll STOa TOliK6 

HapymaJiaC:& 6bl Teopeua 0 6,ltHHCTBeHHOCTH pemeHHR a~allltl Komi!. rro-

STOUY, ll CHJIY ypaBH6HHR (I) ll 'I.'OliKe SKCTpeuyua !lJYHKIJ;Hl! ~ (X) 

~"(X):/: 0 H, CJie,ltOBa'1.'6JILH0 1 BC6 TOliKH_SKCTpe»:[_Ua \f!YHKI.lHH 

~(X) -_ H30JIHPOllaHHble. 06oaHallltiU llepea xi.o+'l K Xi.ot1 
( Xi H <Xi. +i) ~Be HaHueH:&ml!e TOII,!tll aKcTpeuyua IPYHKI.ll!ll ~J(x) Ha OT-

p ea;e [x~ x · J QneHH» 4jx'-.•4 f<J'x'JZ dx YqHTbiBaR 'lTO 
'-o > L.o -t-1 • ~ - • t 

~ 1 ex> He ueHReT aHaKa Ha U(_
1 

: x;.), 11ueeu: 

X<. , JL i, I XL J [~x) dx = J I'J ~¥>/. ~~~cx>ldx ~ !j.J. J ~~~cx>/dx ~ :L H4!!2 

a ;;. X - X 
1\i.-1 "L-1 JC• t-1 

0TCil.zta = 
1.{ rxi.·H [1j

1
(X}].L dx ~ s M,Mz (ioH) ~ g H. Mz No. 

j_ )( X X 

t X· [ I J!t SXi.+r ['J'(x)]z 
Kpoue roro, J.{ J. t.•l ~(X) dx ~ 4 _ x d. X 

x X X 

( 7) 

~3 (7), yqKTbiBaR (5) II (6) 1 a TaH~e T01l,lt6CTBO (3), fiOJiyllaeu, 

liTO 

U(Xi. +,)~U(Xi.o+,)7 max U('7(/. (8) 
0 o(€[}-t,p,J -

CJie.ztoBaTeJILHo, BeJIKll!t!Hbl ~CXt.,+ 1 ), ~ C9i..+r) Jiezar B O.ztHO~ 
113 .ztByx o6JiaCTe~: ol.1 (. ~ -l. ~ z , ~-< .t. ~ ~ ol -1 

ITycTL ~JIH onpe~eJieHHOCTK ~ (Xt.+r) f (ol,,c<z), ~ (X£.+ 1) E (o<-t,o(z). 

QqeBK.ztHO, Xi.+ 1 - UaKCKuyu ~(x), .X~.+ 1 - III!HH»yu. 

B CHJIY (I) \\" (.Xt ... 1 )<0, ao aro npoTHBopeliHT Touy, qro B 

TOliKe UltiHIIUYUa ,ltOJillHO BblfiOJIHRT:&CR YCJIOBI!e ~I' ~ 0 . 
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Tew cawbllol .llOKaaaao, 'ITO Ha Kallt,llOY 11a oTpeaKoB [xL-nXt 1 (i= f, t() IPYHK
~HH ~X} .ll OCT I1raeT aKCTpeuyua pOBHO O,lli1H paa, aHa [X >< ,+«>) - He 
6 oJiee o.nHoro. 

J{ OKalleY 611!e, liTO ~ 6c > < ft1+ c, eCJII1 'jU<)> O np11 X >X >< 11 
~(x)> J- ~ - E. , eCJIH 'j (X)< 0 np11 X > X K , .l(JIH Jir:JC!oro E. > 0 
,llJIH scex .llOCTaTO'lHO 6oJI:&WHX X . 

ITycn .lliDl onpe.neJieHHOCTH 'i(x) ;- o np11 X > X K. • EcJII1 ~(x) <j1 

npH scex X > X K. , TO ,llOKaabiBaT:& Hellero. 
ITycn tj(dohj1 , r.ne do > X K. • He orpaHI1lii1 BaH o611UlOCTH 

paccya.neHHH, 6y;ztew cur an, liTO 'a 1 (do ) > o . 
~yHKUHH ~(X) He MOlleT HUeT:& ropHaOHTaJI:&HOA aCHWllTOTN, 

TaK KaK ,llJIH JIIl6oro X-70 'j (X) :$ ~(oJ <}z, J"'J<DnpH o<. dp1 , jz)
7 

a ropH30HTaJI:&HOA aCHWllTOTOA .l(JIH ~(X) YOllteT 6NT:& TOJI:&KO npHYaH 
i = C , r.ne C - KOpeH:& iPYHKUHH :f( ~) B CHJIY (I). 

IToaTOWY ~ (.x) ,ltOCTHraeT aKCTpeuyua B TO liKe d 1 >a o H .l(aJiee 
y6biBaeT, noKa He ;ztoCTHrHeT (ecJIH .nocTHrHeT) aHalleHHH ~1 • EcJIH 
~(X) ;ltOCTHraeT aHalleHHH } 1 1 TO Hellero )(OKa3b1BaTh 1 TaK KaK 'j ('<) 
.ztOCTHraeT aKCTpewyMa npH X> X 1<. He 6oJiee o.nHoro paaa, ecJIH ae 
HeT, TO anpHOpH ~ ()() Hlleet aCHMllTOTY ~ = C H C ~ .f-'1 , TaK Ka.K 
tfol) <. 0 npH o( E ( }1 ,pz) • Teu caMWol Tpe6yeMoe yTsepa.neHHe .no
KaaaHo. 
PaccMoTpHM Tenep:& TOllt.ll6CTBO 

[ ~·oo]\ u [~G)] - {[ ~·wY + U [~ex>]} / x= +GO ==4 feD [ t~x>:f dx . 

ll CHJIY .llOKa3aHHOfO yTBe~eHH~ H HepaBeHCTBa (5) J18BaR llaCTb 
aToro roa;zteCTBa ae MeH:&me ~ • J{JIH npasoA Ke 'laCTH cnpase.nJIHBa 
OU6HKa ( 7) ( OHa ,!tOKaabiBa6TCH T8K ll6, KaK npell.zte). Ho TOr.zta llOJiy
qaeM npoTHBopeue, H<So g M. {1.1 2 (J'/o + -1 J < { 
Teopeua 5 .llOKasaaa. X 

PaccMoTpHM renep:& aa.ztaqy, BCTP6THBWYDCH paaee B 13 •41: 

~II+ ~~I = tz.t.~ - 4 t + .3 ~S" 1 O!:X<+oo (9) 

~(o) = 'Jo < oO, ~ 1 (o)=O, ( IO) 

·a 

Teopeua 6. J{JIH Jir:x:!oro rz: O< I~ I<. -1 CYUI8CTByeT 'laCTHUeno-
.no6HOe pemeHHe yKaaaHHoA aa.naliH c JID6Nw liHCJIOY yaJIOB. ITpH JID6ow 
rz: I '(I~ i aa.naqa (9)- ( IO) He HMeeT 'laCTHUeno.zt06HNX pemeHHA. 

JloKaaaTeJI:&CTBO. 

I. ITycT:& ~ Ta.KOBo, liTO 0< /~1 <{ • ITOJIOlltHW 

p,_=f+~· (), = f- V4-3f2'-, 
Jv1 3 ? 

A =-J?--ofN?' .T-1 ..3 
A __ ,2+\/Lf-3'2'"

1 

r-2- 3 

HeTpy.nHo nposepHT:&, liTo BNnOJIHHDTCH see ycJioBHH TeopeMN 5, cJie,llo
BaTeJI:&Ho, Cyll!eCTBYDT peweHHH aa.naliH (9)-(IO) CO CKOJI:& yrO.l(HO !SOJI:&
WHY liHCJIOY KOpHe~. Ta.Klle HeTpy.l(HO npoBepHT:&, 'ITO BNllOJIHHDTCH BCe 
yCJIOBHH TeopeMN 4, CJie,llOBaTeJI:&HO, 3a,ltalla (9)-(IO) HYeeT li8CTHUe
no~o6HNe peweHHH C JID!SNY li"CJIOM yaJIOB. 

2. ITycu '( TaKoBo, 'lTO I '2.1 ~ i . HeTPY.llHO npoBepHTL, liTO 
TOr,lla U (tJ)~O .l(JIH JID!Soro ~ , npHlleY U(IJ)<O, eCJIH ~ He 
HBJIHeorca KopHeu IPYHKUHH }(~). ITpe.nnoJiozHu, 'ITO aa.nalla (9)-(IO) 
HueeT llaCTHUeno.no<SHoe pemeHHe. Tor.na no Teopeue 4 oHa HueeT no
JIOlltHTeJI:&Hoe liSCTHueno~o6Hoe peweHHe, KoTopoe o<SoaHaliHY llepea 
~ • (X) • ilO~CTaBHW !}> (X) B TOX,lleCTBO ( 3) H npOHHTerpHpyeu no 
X OT 0 .llO + 00 • ilOJIY'lHW: 

+oo 

U[~o (ol] - ['J:(x)J!.)x,=+oo =:.1, S ['j~;x>] olx. 
0 

O'leBH.l(HO, 'lTO npaBaH llaCT:& 6oJI:&we HYJIH, a JieBaH - He <S oJI:&we. 
IT oJiyt~aeu npoTHBopeliHe. IToaT owy npH t(: 1'2 1 ~1 aa.naqa (9) - (IO) 
He HYeeT qaCTH~ellO.l(06HNX pemeHBA . 
Teope11a 6 .llOKaaaHa. 

KHorepaorypa 

I. IH~KoB E.n., IH~KoB n.E. o~HH , P5-II 599, I978 . 

2. IH~KOB E.IT., IH,!tKOB IT .E. O~H~ , P5-II600, I978. 

3. D. L. T. AOOerson., J. Math . Phys • .}2, 945 (1971) 

4 . R. Friedberg, T . D. Lee, A. Sirl in. Nucl. Phys . B115, 1(1976). 

PyxonHCb llOCTYllHJia B H3~aTe~»CXHI OT,lleB 
2 HD!H 1979 ro~a. 

9 


