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HccnelloBaHue OllHO~ aenHHeAHo~ Kpaeaofi aallaqu 

C TIOMOlllhlO TeopeMbl cpaaHeHHSI 

B pa6oTe uccnellyeTCSI HenuHefiHoe ypaaHeHHe 

d2c/>(lQ_ -[ 1 + !_(e+1l]q,(x) ~ - </> k(x) 
dx2 x2 xk-1 

npu rpaHuqHbiX. ycnoBHSIX 

cp(O) ~ </>(~) ~ 0 . 

noK838H8 cnellYIDW851 TeopeMa: 

(I) 

(2) 

Ecnu 0 < k :;; 1, TO npu nro6biX HaTypanhHbiX. 3Ha"'eHHSIX f = 1,2,3, ••• 
KpaeaaSI aallaqa (1) - (2) He HMeeT nono*uTenhHoro qacTuuenoao6Horo 

pemeHHSI. 

Pa6oTa BbinOnHeHa B na5opaTopKH Bbi"'HCnHTenbHOii TeXHHKH 

H 8BTOM8TH38UHH OIHIH. 

Coo6meHKe 06belluHeHHOro KHCTHTyTa llll8PHblX accne)lOBBHKli. ny6Ha 1978 

Amirkhanov I.V., Zhidkov E.P., Makarenko G.I. P5 - 11866 

An Investigation of One Nonlinear Boundary 
Problem by Means of the Theorem of Comparison 

The investigation of nonlinear equation 

d 2q,(x) -[ 1+ ece+1)]cp(x) ~- .pk(x)_ 
dx2 x2 xk-1 

for boundary conditions 

c/>(0) ~ </>(~) ~ 0 

is performed. 

(1) 

(2) 

The following theorem is proved. 
If 0 < k < 1, then the boundary problem 

particle-like ;olution for any integer values 

(1)-(2) has no positive 
£ ~ 1,2,3, .... 

The investi~ation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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HcCHe~eTcH He~eftHoe ~peHUHaHhHoe ypaBHeHMe 

t{rx)- [t-+ f~:1)Jy;rxJ =- ~:~:J 
(I) 

np:a: rpamrnrux YCHOBIDIX 

'/(v) = f(t><:> }==: 0 ~ 
r.n;e JJ{xj= d2 'f'(~ /J= f 2 3 

( of~Z I '( I I I·· . 

<(( oa) :::: &·nt_cpr x) . 

(2) 

x~+o.o 

llo.n; no~oZHTenbHHM ~acTHUeno.n;o6HHM pemeHHeM KpaeBo~ sa.n;a~ 
(I)-(2) TIOimMaeTCH Ta.KOe peme:tme 'f{~) ypaBHeHIDI (I), KOTOpoe 06-
pamaeTCH B HY~ TO~hKO np:a: X=o :a: ~=oa , a B OCTaHhHHX To~ 
miTepBaHa (o, o0) 'f(Xj > 0 . 

YpaBHeH:He (I) np:a: f:: 0 paHee HCC~e.n;OBaHOCh B pa6oTaii-2/. 
B pa6oTel31 c noMo~hD Bap:a:~oHHoro no.n;xo.n;a 6~o ycTano~e­

Ho, ~TO np:a: ~HX HaTyPaHhHHX 3Ha~eHHHX TiapaMeTpa e BUTIO~eH:He 
ycJIOBHH I<K '- S' HBJIR:eTCH .n;ocTaTo~ .n;JIR: CYilleCTBoBamm no~ou-
TMhHoro ~cT:a:qeno.n;o6Horo pemeHHH sa.n;a~ (I)-( 2). 

B HacTo~e~ pa6oTe .n;JIR: ~ax HaTy~hHHX sHa~eHRA napaMeTpa 
l .n;oKaSana Me.n;yJIII{B.H TeopeMa. 

TeopeMa. EcJm o "'-K~ 1. , TO KpaeBaH sa.n;a~a (I)-(2) He HMeeT no~o-
lmTenbHoro ~acTHUeno.n;o6Horo pemeHHH. 

lioKaSaTMhCTBO: llpe,n;noJioJDJM o6paTHoe: nycn t.pr -:x:J HBJIR:eTCH no~o-
EETe~HHM ~ac~no.n;o6HHM pemeHHeM xpaeBOft sa.n;a~ 

(I)-( 2). Tor.n;a .n;JIR: ~oro o.-: j3 < 1. Hal.n;eTcH Trutoe sHa~eHMe 
X"'Xo 1 ~TO B TOlllte :X:=:JCo r.Pa\Plm g)~ t.jYf:;c) TIOCJie.n;mrll: pas 

nepecexaeTCH c rpa.\PmtoM npsn.roi!: j3x (pRe. I), Ta.K ~To 

'/(x) < j>x OCo < :X <( o<> . (3) 
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OTcJO,I.I;a rrpn o "'- K < J. Cly,n;eM liMeTh 

fx)f-K 1 
\_ 'flx) > (3 t-1( I X o <:. :X: 

'f(~) 

0 

PHc.I. 

YpanHeHRe (I) neperrRmeM B ~e 

'fCx)+ V.CxJ<f{x:.j= 0 1 

(_ X: ) 1-~<_ 1 v; ( ~) -=:. \ f{'(x.) 

£(f+f} --:x:z. 

p:L 
I 

< C>O (4) 

:X:. 

(5) 

(6) 

PemeHHe ypaBHeHRR (5) Cly~eM cpaBHRBaT:b c pemeHReM c~e~ero ~~ 
@epeHUH~:hHoro ypaBHeHHH BToporo no~ 

V/rx} + V'.z_(x) 'f(:x} ==- o 1 (7) 

r~e 

f(lf-1) 
(8) ~ (X ) = ~ ~-K - f - x_l. 

Ha (6) H (8), ytn!ThiBM HepaBeHCTBO (4), IIOJIY'fi!M 

l/;{x) 7 ~{x) 
1 

:X., c x < c;.<). (9) 

YpaBHeH:ae (7) ecT:h ypaBHeHRe :OecceJIH. Ta.K KaK J,-K > i , TO 

.mo6oe pemeHRe 'f'(J(} ypanHeHRR (7) B mrTep~e }.< x < <>"' :~meeT 
CleCKOHe~HOe MHOXBCTBO HY~eH. 

Tor~a, cor~acHo TeopeMe lllTypMa o cpaBHeHHH/ 
4/, pemeHRe 'ft><) 

ypaBHeHRR (5) Ta.KXe Cly~eT RMeT:b B IDITep~e X.< :X< .,.o OeCKOHe~­
HOe MHOXeCTBO HY~e~. 3TO IIpOTHBOpe~T HameMJ rrpe~O~O~eHHD 0 TOM, 

'ITO tf(a)- IlOJIOliCJ.ITeJ!bHOe tJaCTJ1[4e!lO,li;OClHOe pei!JeHl1e. ;;HalJJ.IT, IlPI1 
0< K < f KpaeBM a~a~a (I )-(2) He :~meeT IIO~OJD'!TM:bHOPO ~aCTH-

nerro~oel~oro pemeHHH. 
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··~ 

~ 

ITpn l<=i ypamreHRe (I) rrpJIID!MaeT Bim 

ft x) - iY~;t) 'ffx) == o (10) 

Qqemmoo, lJTO ypaBHeHHe (10) rrpn rpaH:HlJHhiX yc~OBl!J1X (2) JrneeT 

TO~bKO Tp:HBHM:bHOe perneHl'Ie <(J(x) = 0 • 3HalJliT, H rrpH K=c f. aa,nal!a 

(I)-(2)He HMeeT IIO~OXHTe~:bHOro ~aCTHn€l10~00Horo perneHRH. 

TeopeMa ~oKaaaHa. 
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