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§ 1. BBeAeH~e 

Mo~enb 0038-1"'83a c HenHHe~HOCTbID ~~ - ~6 B KBa3HKnaCC~qeCKOM 

npe~ene on~C~BaeTCR HecTaQ~oHapHMM HYlli 

L~t + L1 't' + o<. 'f 1- 'f' ( I 'IJ 12- - {'r'1 4 
) = O . (I) 

ÔTO ~e ypaBHeHHe Mo~enHpyeT onHcaHHe mHpOKoro Kpyra $M3H~eCKHx RBne

HH'f B qaCTHOCTH ~eHoMeHonorHID naH~ay ~830Bbj /epexo~oB nepBoro po

~a / H MepHyYO f'H,IJ,pO~HH8MMKY C cJnaMH CKHpMa 2 • 
HeKoTop~e Knacc~ pemeHM~ (1), B TOM qHCne COnHTOHO-no~06H~e 

CIIP, B O~HOMepHOM D = -( cnyuae OWIM nonyqeHbl H HCCne~OBaHbl B paõc

Tax/3/ . TaM ~e O~o B~BneHO, qTO B 38BHCHMOCTM OT BenHqHHH napaMeT

pa cl CY1I\eCTByroT cnenyomae THrIbJ nOKMH30BaHHHX pemeHH~: 

1) DL s -{ nOKMH30BaHHHX pemeHM« HeT; 

2) -i<o«-i- nY3b~H B KOH~eHcaTe;4 1(; 

3) <X=--ª- cTyneHhKa; 
«e 

4) _...2.. L.O< <. O KaTInM M KMHKH B KOH~eHcaTe; 
16 

5) o/. > O KHHKM B KOH~eHcaTe. 

B oõnaorax 2) -5) t xpoue TpMBMMhHOf'O B8KYYMHoro COCTORHHR 'fi = o 

CY1I\eCTByeT eme HeTpHBMMhHoe COCTORHMe: I '+'c 12. = f (1 + li-I - Lt;j' ) 
-KOH~eHcaT. Man08MnRHTygHHe B036~eHHR KOH~eHcaTa B BH~e TInOCKHX 

BonH MMeIDT OOf'OHIDOOBCKyro ~HcnepcHID 

co z,~ K 2 [ K 2 + 3 ('t - f =. ,; I v1 - ,-/-;' ) ] , 

T.e. KOH~eHcaT ~ HH~HHMTe3HManhHO YCTO«qHB. 

HaA~eHHUe B 3/ pemeHHR KOHCTPYKTHBHO ~OKa3~BaIDT TeOpeMY CY1I\eCT

BOBaHHR C(lP THna nY3b1pe~ B c;ryqae ]) = i • Ilpencrasnaer HHTepec nOMCK 

aH8JIOf'~HHX pemeHH« npa D =2,3 C noxoms» 3BM. npH 3TOM secsxa 

cymecTBeHHoA CTaHOBHTCR YBepeHHocTb B HX cY1I\eCTBOaaHMH. 

§ 2. TeopeM8 cYmecTBoB8HHR. OOmH« cHyqa« 

BonpocaM cymecTBoB8HMR CITP nocB~eHo 60nbmoe ~HCHO pa60T /4-7/. 
OAH8KO paHee M3yq8JIHCh nHmb pemeHHR THna Kanenb, 06p~aID~MeCR B Hynh 

npa X -- 00 • B H8cTo~eA paõo-re nonyqeHH ycnoBMR CY1I\eCTBOBaHHR CIIP 
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THna nysapeã , T. e • CTpeM~HXCIt K nOJIOJKHTeJtbHott nOCTORHHOA npH x-- ao • 

YpaBHeHHe (I) ~R CTaTHtleCKHX peilleHH~ CBO~HTCR K 

.jó'fl + o{ 'fi ('+' 2. - \fi 4) 't' :=. o , (2) 

HJIH B 60JIee 06~eM CJIyqae 

~ 'f - f (Y-') '", O. (3)
• 

PaccMoTpHM 3~aliY KomH 

~ Ir + ;. lJ' == f (Cf), O <X < + 00 ( 4) 

(5)y(O) =~o 1 tef'(O) :::.0 7 

r~e ~o - Be~eCTBeHHH~ napaMeTp, K KOTOpO~ CBO~HTCR nOHCK C~epHqeCKH 

CHMMeTp~HbIX pemeHHtl (3). B ~aJIbHettmeM lf!yHKQHIO :f CtlHTaeM JIOKaJIbHO 

JIHnmeQeBott. ~ 

BBe~eM nOTeHQHaJI U {~) := - 2 I .t (t) dt . ,il,nR mo60ro peme-

HHR ~ (x) ypaBHeHHR (4) cnpaBe~JIHBO TOJK,IJ;eCTBO 

2 I ';/'2 (X)
[ ~((X) +U(~(X»)] ~-l{ X • (6) 

,il,nR 3~atlH (4)-(5) cnpaBe~HBN TeopeMN CYmeCTBOB8HHR, e~HHCTBeH

HOCTi H Henpep~BHoR 3aBHCHMOCTH pemeHHIt OT H8tlaJIbHOrO YCJIOBHR ~o 

(CM. 5a/). 
OCHOBHOtt pe3YJIbTaT pa60T~ COCTaBJIReT 

TeOpeMa. ftyCTb O, P1 7 fi ~ - KOpHH l'f>YHKQHH f , npHtleM 0-< j3i <}.i , 
H nYCTb f (lJ) » O npa 'á e (O) fi 1 ) ,J( 1J) < o npa 'J ~ (fi:1 f:d. 
ftyCTb ente U (p2.) < O • 'I'orna aanava (4)-(5) HMeeT MOHOTOHHO B03

paCTalO~e!3 pemeaae ~(X) f TaKOe, tlTO ~m '!(X) = j02 . 
x--+oo 

.uOKa3aTeJIbCTBO. 

,UOKaJlteM CHatlaJI8, tlTO ,!VIR ljo, ,lJ,OCTaTOtlHO 6JIH3KHX K O H nOJIOlltH

TeJIbHNX , HHTerpaJIbH~ KpHBaR 38,IJ.atlH (4) - (5) nepeceuer npRMYJ) ~ = j).. 
M3 To~eCTB8 (6) BblTeKaeT, tlTO ,!VIR BCeX lJo E [O} p:z,] npOH3BO~a.R 

I ~I (x:) 1 paBHOMepHO orpaHHtleHa B 06JI8CTJI O ~ ~ s .ft;.. : 
t{{~)If:N. (?) 

IloJIomua x==- U(jz)/16MjJJ.- .113 ypaBHeHHR (1) Bli'l'eRae'l', lft'O 

Jm60e pemeHH9 ~ ()l ) c H8l18JIbHbIM YCJIOBHeM lfo E (O, j 1 ) Boap8.C'l'ae'l'. 

nosa ae nepecexee npftMYll ~ =fi 1 • rro oreopeMe O HenpepblBHoif saBHCH

MOCorH pElIIeHHJI ~::. o oor Hatl8JIbHOrO YCJIOBKJI ~o Ha~e'l'CR: fi E (O} jJ1) , 
TaKoe, lITO npH 'Jo E (O, J» pemeHHe ~ (x) ypaBHeHHR: (1) Ha oTp8sKe 

[ O, X] JIeEH'l' B 06JI8.CTH 0.( 'I < jJ1 H aOSp8.coraeT. l1pHQ:eM 

~I 
~ 

ex) + U (If(i») >,- U (j:d/Z . (8) 

2 

'uOK81KeM,liTO JIK>60e TaKoe peaeaae ~OCTHraeT SHatleHHR J~ . Ilpe~noJIo)KHM 
npOTHBHoe. 0603HatlHM uepea x::: C TOtlKY nepsoro MaKCHMYMa tPYHKQHH 

ttCX) JtH(0)(= + ao , eCJIH ~yHKUHR ~(X) He HMeeT MaKCHMYMa, Tor

~a ~ (C) E [j> 1 ~ j3 Q,,{ . '-I M rC , I.(fi:l M U(f3) 
OQeHHM 'I t ç cI.. X ! -x J f 'I fx)dx ~ --x<- 1- B CHJIY 

B~60pa X . MMeR ;TY OQeHKY B BHAY H B CHJty COOTHomeHH~ (6) H (7), 
. ~ ,1., 
U{~.(C») ~ U(}:J.)/~ -4 J lã /X) d» > U,{P;.) , 

x 
tlTO npOTHBOpetlHBO, TaK KaK U (Ij) ~ U (j31.,) npa fJ é [ ft1 }}:L] 
MT8K, ~OKa3aHO, tlTO JI~6aR HHTerpaJIbHaR KpH13aR 3a~atlH (4)-(5) c 

~o E (O} j) nepecexae'r npfiMYJO ~ =pt, . 
,UOK81KeM, QTO ~R Bcex ~Q H3 HeKoTopoR JIeBoR nOJIyoKpecTHocTH 

TOtlKH J 1 HHTerpanbHaR KpHBaR OCTaeTCR 13 06JIaCTH ~ é {';lo > },-> rrpa 
scex x . B~CíepeM ~ E ( OJ P 1) TaK, tlT06~ U (t) « Urj.t) • ,il,nR 
JIlo60ro 'f' é (o, ft1) HMeeM: ['J,i-(X) 1- 2J{tj(x»)J Ix:::o< Ufrj <.V(J~) 7 

n03TOMY B CHJIY To~eCTBa (6) {~/t,(x) to U('/fX»)]< UftJ < 7J(P~) ,!VIR 

scex X ~O • n03ToMY U(~{x») < U ((J < U (j>;,,) ,!VIR scex x H no 

HenpepbIBHOCTH U. (~(x») KaK <lJyHKIIHH apI'YMeHT8 x nOJIyqaeM 

K< LJ (X) .( ) ;. ~R scex X • 

0603HatlHM uepea ~ o TOtlHyro 13epxHlOIO rpa.Hb MHOllteCTB8. TOtleK YD H3 

(O, fi 1), ~JIR KOTOpblX HHTerpaJIbHaR KpH13aR nepecexaer npRMyro 'J ~ fi:<.. 
Tor~a ~ o -; p~ . ,lJ,oKBJlteM, tlTO COOT13eTCTByro~ee pemeaae ~ (x) sana
tlM (4)-(5) MOHOTOHHO BospacTaeT H8 BceR nonynpRMott x~o H Y~OBJIeT

sopaer YCJIOBHIO q(+ (0) s: P:t _ 
CHatlana ~OK8JlteM. lITO ,IJ,JIR scex X ~ ( x ) < j>:J., • Ilpe,iJ,noJIO!G1M rrpo-

THBHoe. 'I'or-na ~ (Xi) ::;)L ,IVlH' aexoroporo Xi • 3aMeTHM, tlTO 

qI (x -1) ;f. O B CHJIY e~HHCTBeHHOCTH pemeHHJI sa.z\atrn KolliH NIR ypaBHeHHR 

(4) c HBtlaJIbHbIMH YCJIOBHRMH ~ (Xi);;;;; Jt, , ~' (Xi) =O (3TO psneaae 
~ (X) == fi ~ ). Il03TOMY no r eopexe o aerrpepasaoã saBHCHMOCTH pemeHHJI 

S~atlH (4)-(5) OT HallaJIbHOrO YCJIOBHR '10 ,!VIR scex 'P ' ,lJ,OCT8TOtlHO 

6JIHSKHX K ~ • COOTBeTCTB~He pemeHHR ~~a~H (4)-(5) ~~CTHr8IDT npR-

MoR ~:. p" , lITO npOTHBOpetlHT orrpenenenao ~ o • MTaK, ~ (x) <j3~ 

,IVIJI scex X • 
,lJ,oK8lIeM. liTO peaeaae ~ rx) ae MOllteT HMeTb M8.RCHMYMa. B CaMOM 

AeJIe!. nyCTb ~ (X) AOCTHr8.eT MaKCHMYM8 B T~tll(e Q... • B CHny ypaBHeHHJI 

(4) ~ (0.) f. (}1? P",) .)l,nR 6JIHSKHX K 'áo SHatleHHIt ~ • OtleBH~HO, 

pemeHHR 3~8'tIH (4)-(5) T8K1Ke ~OCTHraDT MaKcHMYMa B 06JIaCTH }f<~ <'j;." 
B TOllKe ~. He ,n,ocTHrHYB SH8.QeHHH ~ ~ p,. Ha npoMe1KYTKe [O,!J) • Ho 

TorAS f ~'2-(~) + U{~(g)>3== U(~(fJ) < urp,-), n03TOMy' npH x • 
60JIbmHX h., HHTerpa.1IbHble KpHBble He MorYT ,I\OCTHraTb ~HalieHHR y:: fi.t 
B CHJIY T01K,I\eCTB8 (6), tlTO npoTHBopeliHT onpe~eJIeHHID ~. 
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viTaK, ,IJ,OKaSaHO, tlTO ij (X) - MOHOTOHHO BOSpaCT8lO~aR <PYH~HR!... 
OI'paHHtleHHaR csepxy SHaqeHHeM AL • TI03TOMY c~ecTByeT C z: tim !f (X)~J-	 X"--tOO 

~ j> s. • B CHJIY ypaBHeHHR 1. 4) c pasno P1 JIH60 j:J., • TeMH JKe 
paccYJK,IJ,eHHRMH, tlTO H paasme, M01KHO,n,OKasaTb, tlTO eCJIH C == fi 1 ,TO 
,IJ,JIfl ÓJIHSKHX K qo 3HaqeHH~ ~ C00TBeTCTBYID~He pemeHHR Sa,IJ,atlH (4)-(5) 
se MOI'YT ,IJ,OCTHI'aTb SHaqeHHR fi:L, tlTO npoeaaopeuar onpe,IJ,eJIeHHIO ~ o • 

TI03TOMY C::: J> s. H reopeaa noxaaaaa. 
OTMeTHM, qTO ,n,OKaSaTeJIbCTBO se MeHReTCR npa JIKl60M D > i 

§ 3. MO,IJ,eJIb ep4 _ cp b
 

PaccMoTpHM
 

~"+i'á/:::-o('-I-if3+CJS;J X;.07 (9) 

~(O)=lJo ? ';j'{oJ=O. (Ia) 

3.n;ecb j('j)==_'o!'I_ y3 + y S , ?J{if}=.O<'J2+JfI't- fif6 • ~YHKQHfl :f-
HMeeT .n;Ba nOJI01KHTeJIbHbIX KOpHR n H - "if 

I 
.( o< < o ,KOTopble pasau 

0(1 == V1-~ I , O<:J.:::' 1 + ~ ,nPHtleM -5 ('cf) ;> o npa ~f. (O,ot.1 ) , 

J(~J <o npn ~E (011 ,01.2 ) . OCTaeTCfl nposepars YCJIOBHe U (o{2.) < o . 
i1>YHKQHR li (~) MOHOTOHHO aoapacvaer no oi. npa JII060M Y:f o 

TI03TOMY 21 (eX z.) TaiOKe MOHOTOHHO aoapacraer no o<. na HHTepBaJIe 
(- ~,o )'. KpOMe Toro, nrH o( ==0 U(dz)==-5:-t >0 ,a npx 
eX =- ~ li (0(1) :::; V. (c<,z):z= - ~ . ;: + ~ - J,1 < O • TaKHM 06paSOM, Ha~,IJ,eT-
CR 0<0 E(-~ JO), raxoe , tlTO 2l.(0(.1.)=0 H ZI.(ot2.)<O npa 

o<. E 
, 
(- Lj

I 
, <Xc) • TIpH 3TOM oGo onpenenserca KaK xopeas ypaBHeHl1R 

d ! +. ..ri+4:2 + 1. . (1 + .,)1 + 'Te< ')2-_ .i (1 + 1!Tf1j";j')3_
:l. .z z 3 fl.. -O, 

JIex8JllH~ B HHTepBaJIe (-~, O). HeTPY,IJ,HO npoBe~HTb, tlTO o<. o :::: - fG . Ms 
npHBe.n;eHHbIX paCCYJK,IJ,eHH~ CJIeAYeT c~eCTBOBaHl1e H e~HCTBeHHOCTb ~o. 

MTaK, ,IJ,JIR scex eX E (--!t ' c<.o) sanana (9)-(I0) HMeeT pemexae 
~(x) ,MOHOTOHHO BospacTaIO~ee, nOJIO~HTeJIbHOe H TaKoe, tlTO c~eCT-

ByeT li.-m IJ{X}:::: C (oi) • 
X-++ 00 

3aKJIIOtleHHe 

OCHOBHHM peSYJIbTaTOM HaCTOR~eM pa60Tbl RBJIReTCfl <pOPMYJIHpOBKa 
,IJ,OCTa~OqHbIX YCJIOBH~ c~eCTBOBaHHR CTaTHqeCKl1X CITP-nysblpe~ B paMKax 
D=3 HYlli c .n;OCTOtlHO 06~HM BH,IJ,OM He.JIl1HeMHOCTH. B tlaCTHOM CJIyqae 
<P" - q;' Mo.n;eJIl1 3TH YCJIOBHfl COBna.n;aIOT c Hal:t,IJ,eHHblMl1 npa D ':: 1. B/3/ 

B SaK.JIlOtleHH~ OTMeTHM, tlTO -HaCTo~ee HCCJIe,IJ,OBaHHe 6blJIO HHHUHHpO
BaHo peSYJIbTaTaMH M.B.EapameHKoBa, paHee nOJIyqHBmeI'O ,IJ,BYX- H Tpex
MepHble nY3b~H tlHCJIeHHO. 
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TiepeBOA aBTOpOB 

Zhidkov P.E., Makhankov V.G. 
On Existence of Hole-Type Static Solutions 
in the Nonlinear Bose-Gas Model 

PS-86-341 

Sufficient conditions for static soliton-like solutions 
to exist for a class of models in the condensate state are 
obtained. As an example the <P4 - <P6 NLS model is discussed. 

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