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npHMeHeH~e MeTO.n.a oopar aea 3a.n.a411 paCCeHHHH K HCCJIe.n.OBllHHIO" paa

JIH4HblX HeJIHH~~HblX npouecc oa n03BOJIHJIO ooaapyxar s C50raTOe Ka4eCTBeH

H oe pasnoocpasue B nOBe.n.eHHH peWeHHn, onacuaaoaxx 3TH npoueccu , Ha

CT0RlllaH padOTa nOCBHllleHa HCCJIe.n.OBaHHKl HOBOrO RBlIeHHH - 3BOJIKlUHVl COJII1

TOHOB B HeJIHHe~HO~ ~HTerpHpyeMo~ CHCT8Me. CYTh ar o r o HBJIeHHH COCTOHT 

B CJIe.n.yKJJueM. B paCCMaTpHBaeMO~ HHJ!Ce He.rIVlHeVíHO~ HHTerpHpyeMon CHCTeMe 

Ha~.n.eHbI peW8HHR, KOTopble npH t ~ ± 00 ~Me~T aC~MnTOT~K~ O.n.HOCOJIHTOH

Hblx peweHH~. O.n.HaKO CYllleCTBeHHble TIapaMeTp~ 3THX .n.BYX :OJIHTOHOB He 

c cauanacr , 3TO 3Ha4HT, 4TO naasanns e BblWe pelllBHHH OIlHCI»BallT 3BOJIIlUHD 

COJIHTOHa C O.n.HHM HaClDpOM. na'PaMeTpOB ECOJIHTOIl 'C .n.pyrHM HaC5opOM TItlpa

MeTpaB • 

~CXO~HblM nYHKTOM HaWMX pêCCMOTptHH~ nOCJIY~HT CHCTeMa ypaBHeHH~ 

'du di) d 1- ~~} ()2 (f) 
(1)_. - .- +).,x, --/Vl[ == o 1.t--==U(jJ+~

'dt 'dj t].~ I i'd t I ()x.~ 
:.J 

onncasaouaa (np» onp ene n enaux YCJIOB~1HX) B3éLH!'\o.n.e~CTBHe .n.lIHHHOn BOJIHbI 

c naK8TOM KOpOTKHX 9CJlH, pacnpoc r panaoaurc a na r1JIOCKOCTVl Xi! 
no a yrJIOM ;:.pyr K .n.pyry. 3.n.eCh U - a~,:nJlVlTy.n.a .n.1H'IHHOn BOJIHI», r 
KOMriJIeKCHaH or aõanua a naxera KOpOTKHX AO'nH , napauerp Jt- y.n.OBJIeTBO

;:)RBT YCJlOBHKl ul,=. i . C nOMombll ne noc penc re en uoz no.n.CTaHOBK:~ He

r pyano y oe aar sc s , 4TO CHCTeMê (1) oo'J1El,1laeT pellleHHHMVl, DrH1CI»Ball1UHMH 

ye.n.~HeHHI»e BOlIHbI (COlIHTOHbI) BH.n.a 

2j(~ 
u :::. --_._.._....__.._- ) 

ch~ [jI(x -r 2y L -r Z 6:~)] (2) 

e X' p [ i v(X -f- 2";t) .1- ~ rj] [' ( Z l/ z) i7r:::.c eXf -'--(li ..f-y ) 

ch [fI (?C +2- Vt +2 Õ)I )] , 
'v 

r.n.e s enec r a ennae napaMeTpbl!( , V, Õ H KOM/iJIeKCH8H BeJlH4HHa C 

Ib'\tihi1elajliloíU lmCTnyT \ 
a~'.;J5iMX bH.C.'tJl~SiUllll
 

6a,SJf~!(;TEKA .
 



y,n.OBJleTBOPSlIOT e;U1HCTBeHHOMY YCJlOBI1Il 

2, (y- (J))< 2 -+- J{ IcI~ =O } (3) 

11, CJlEm caar ensuo, .n.JlH cYlIteCTBOBaHI1S1 3TI1X pemeHI1~ ueocxonaao asn onae
fl Me YCJlOB14S1 ( ..;.- s )se :5 O. ITp14 3TOM napaaerp 1: MOXBT 11 P14

HI1MaTb nfO~3BOJlbHUe BemeCTBeHH~e 3HaQeHHSI. MeTO~ Od~~THO~ 3a.n.a4M pac
ceaaaa / ,2/ n03B OJlSleT HaRTH peuenae , on scaaanaee B3aHMo.n.eMcTBLfe " 

npOH3BOJlbHOrO 4HCJla BOJlH BH.n.a (2). . 
B HacToHme~ padoTe M~ .n.eTaJlbHO paCCMOTpHM B3aHMo.n.e~cTBMe ,n.BYX 

TaKHX BOJlH. Yxe B 3TOM np oc reauea CJlY4ae y,n.aeTcH odHaPYDtTb q>aKT~ 

HeTpHBHaJlbHOrO B3aI1Mo.n.eRcTBI1H COJlHTOHOB. C 3TOR lleJlbD B03bMeM q>YHK

UHH O H ej> BH.n.a 

D ~ i T d t extfJl,.flt(x+2~ t +2~J}J+ 

+ dll- eXfl2jAdx +2Y~ t +2 62/.)] + 

+ to ex? [~fidx-f-?,'-'t t+2f5!J) +2}':Jx+2~ t +26'2J}]+ 

Hdo eip[f/X-/"'). 't t + 2. ~J)+Jf~(x-t-Z'4. tT:J./5í}jjcos e) 
-~ -2, 

~ {' . w1 - tJz, W3 - o; [ 1 l(4)
~ :. lei i + ol'L . _ _ ~ ~ etf 2'p2,C!x'+~v'~[;+2,62V~J J(' 

i.Jf. + W:J., lU.3 - t.nv d 

x exp[f,(X+2- '4 t +~6;J)J "'xl' fi ';tCXt2-~ t)+ i V- í{ff+~2-) t] + 

-2 -~ 

W - wi Wv- w3 t·J
+~C~ 

{
i t d-1 . ~ _ _ 2_ú;~exp['l,}I1(X+~v'i. +2{'}!J)] X

I W'L+wi e,J~ 3 
( 

x exr[P2-(Xt~y'2 t +2. ~J)] ex f [lV" (Xt2Y"t; +Í'C~:t i(;.ti+ '17,,2} t1, 

2 

r,n.e 

t.J1=)lJ.+í~) W2=)I~+Lv'2J Ws'=J'3+ t i-J i tJy::::.)lIf+é.Vy.J 

Hletf~ H/C 12 
d" -: d.. ::: 2 6: _ .J13 f}fl( 

1. 211 JÁ Y ) ;l. (),u ./} 1 - Yi + 1'-~ 6:,:-:: y.1 + - v" 
,/--1/3 3 "'j 2''( vy . I. ,) ,Y I'z JN 

'lo :::; d- I.WJ W~l?v /.w.t- cJV~/~d.- 
O 1 2- - 2-~

Wi + w~ ~3 -wl.{ 
r.J - - I 2. -l I l -~ 

(5) 

r ~ =- J 1 + Wf 11 w2- + w2-1 W,3 - tiJ3 I w~ - w«f I
 
Q J wi +w~rL rwJ ~ w{ I ~ Jet i cL~ I )
 

2, z, 2, 2 rr: 2. ~ 2 ~ 
'"ri =-.fI! 1- f:5 1- "11. ~ Y3 J (/2- .z: - J'lv -f-)JCf +~ .- vy J 

e::. (Vi - V").) x + C'Lt - 7:').):1- (p/'-Jlt-~ 'J..+ Vf) t + (Jo . 

3.n.eCb ~ BCD.n.y B ~aJlhHeRmeM 4epTa Ha~ KaKOR-Hl1dy.n.b BeJlH4HHOA 03Ha
4aeT KOMnJleKCHOe conpRxeHHe. COrJlaCH~ pe3YJlbTaTaM padoTu /2/ q>YHKUHH 

rp'd~ 

u =- 2. -111 D" 
dX2. J t:
 

y.n.OBneTBopRIlT CHCTeMe (I), T.e. SlBJlRDTCH ee pemeHHeM. Ha OCHOBaHHI1 

(4) 11 (5) HeTpy,n.HO yde~HTbCH, 4TO eCJlH BynOJlHeHY YCJlOBHH 

(~ - "11 ) K » o ) (~- y~ ) }{ > o , (6) 

IW1+ CJd 1W1 +s,li til;-(J.t/! w~~- Qtf -. wl+~~I?" Iw;-'iJ~2 ( ~ J (6' 

TO HMeeM aL1:::, o, cL Z ~ o J o~ f/- ~ r:/.1. d.').. J to ~ o 11, C nenoaareasuo , 
4lYHKUHíl D noxoxar easaa npa aoosx BemeCTBeHH~X 3Ha4eHHSI x ~J i/ t . 
TaKHW ocpaaou, ripa B~nOJlHeHI1I1 YCJlOBHR (6) H (6') HHTepeCYllmee sac 
p enesae se HMeeT OC odeHHOCTeR npa Jl1)6~x aeae CTBeHH~X x J J / t . 

B~RCHI1M Teneph, KaKOBO nOBe~eHHe y 3Toro pemeHHSI. PaCCMoTpHM 

cne saza cny4aR, xor.aa B~nOJlHeHO HepaBeHCTBO (ctJCJ~)(W}'- c.J~) f O. 
HeTpY~HO yde,l1,HTbC SI, qTo eCJlH Õf. =I 6"'2, , TO npx JlDdOM 4lHKCHpOBaHHOM 

t B OdJlaCTHj1'1.(X+2V'Li+2~)f»") 1. nane peueaae KMeeT aCHMIITOTHKY 
BHAa 

:-J 

... 



Iv)dt?v 
U'~ U to .:; _ ._---_ } 

j ch:l. [fi, (:>Cf Q. 'li t + '); ~J) + 'bt ] (7) 

+ to e X'f [ L Y1 [x. + Z, Yi !)-t í t; :f] [- ,I fi 2.' ,,2,) t]r AJ f ~ c , --- - -,. -'- -v- -'-, exr i 'Y'! t. vi j 

t 1 C h[I'1 ~X f;l.,Vi t 1- i e,J) 1-0/] . 
r)l,e 

- 2- - 2<: +- i ( IJ e u}t. - WJv W'j - J 
di .= r ·t:n de'- /1cl~) Ct·:: C i ._ ._' ~, ... ex p(- ~+ ) , I 

ú.,I1.. + uJ~ w} - uJf c r• 

a. B OdJIaCTH;<2. (x+ 2 Y?... i 1"2 c;;, If) c:....< - 1. OHO VIMeeT aCV1MnTOTHKY BH)I,a 

ti 
2)42

U- t
~i. i:::: .--'V (8) 

C /12.tI' t (x .(- 2. VL t + 2, 6jd) + ~- ] 

~ e.x p[i Vi (x +ZYi t) + í Li JJ . [' ( '1'):., '1'2) t]f/V<fi =-Ct- '. _ exr '-iV'i + i ) 
C h[J't (X 1- 2, V1 t+ Z ~:J) .t- Õ! .1 

r,)I,e 

.õ1- =: ; in dv 1 I C1- ::: Ci ex f (- Õ; ). 

C nOM) ~bll (5) HaXO)l,tJlM, 4 TO 

~i= ó/- ~- =-.fI1IWt-~ll+-fI1·luJl-~tlle+I=/c-1 
Wt+W2; . w}-wf.' i i· 

ECJIH M~ Tenepb YCTpeMtJlMCR Ha nJIOCKOCTH ~ ~ B OecKoHe4HocTb B)I,OJIb 

np!J.MO'Aflt(Xt2y t t 'l <51. :J ) + h/ = O ,TO l&dHapYJKtJlM, 4TO aCHMnTOTHKat 
(7) 6Y)I,eT HMeTb MeCTO npa Y-~ 00 ,eCJIH {6'~ - 6; },JI~ > o ,a 

ripa (6":L - 6t J.JI~ < O aCHMnTOTHKa (7) Oy ze r B~nOJIHRTbCR, eCJIH 

jC~ - 00 • AHaJIOrM~H~M odpa~oM, YCTpeMJIRRCb B decKoHe4HocTb B)I,OJIb 

npRMo~ J'i. (Xt 2 Vi t -t ~ 6i j ) + di" = O , M~ BH)I,MM, 4TO aCMMnTOTHKa 

(8) cnpaae )l,JIHBa np V1 :J ~ 00 ,eCJIH (6í - ~ ))1'Iv < O J a npa 

4 

(~- õ'i)).(?v:> O ac~unTOTHKa (8) BhlnOJIHReTCR, eCJIH J-'?-oa. 
.llaJIee, JIerKO npoaepars , 4 TO npa JIIlOOM !pHKCHpOBaHH OM t B 

OOJlaCTHJit (x +-~ '4 t f- lJ,-rJfj) » f paccuarpase eaoe HaMH peueaue 
HMeeT liCHMnTOTwty BH)I,a 

2 :t-
U '" ui = . f'~ __ 

ch~[I'~(X-t2y?v·t+lv()?vJ)1-~;]J (9) 

<1l'V úJ+ _ ·C+ exp[íl:l, (X+').,V'J.,t) + í T~)fJ C'( 'l ,/l)t]
J I ~ - 2, . e xf [ (, / f),+ y~ 

Ch[jldx 1- 2- '0- t +- 2. Õz J),. 3':] 
t4

, 
r,lJ,e 

-2, -~ 

(" 4- f IJ () W~ - W1. Wy - w3 ("+ 
o~ =[(<:ntc-{'f1cLt)) C{=C';v _ '-~ '2-e.Xf"-()~)) 

, w~ 1- c.ih wí( - úJ3 
a B 0C5nacTHf!1..(X-r2Yt t +'261J}«-1 OHO ~MeeT aCtJlMnTOTHKY BH)I,a 

U ~ U- = ~)U~~ , 

2- C h2- [J'~ (X + 2- v'~ t+ :L õ~J)1- ~;;J 
CIo-) 

- e'(p[~V2,(X+2y~t)+íT'Z./f] r'/Ii')., .J~)t·l
f'" r~ ::: Ci' __ o e)(fL-tlf'~+V~ 'J 

Ctn [J!z (x t-~ v'~ t: -t2Õ~J)+d;] ~ 
r)l,e 

S?-,- z: i.. ~11 ri'/.-) c; = c~ exp(- ~;). 
~ 

B CHJIY (5) nOJIY4aeM, 4TO . 

() IW! - w~ I () ItJt -wti ~ = ~ + - ~ - = -t-n - + .t VI 'L _ a, ' ) Ic; (=: IC~ [.
'iv ').J:L uJ1.+w~ W3 -w~ 

YCTpeMJIRRCL aa 3TOT pas na nJIOCKOCT~ 'X I ti- B :~eCKoHe4HocTL B)I,OJlb 

np~JlO")it(X+'Ly~t+2Õ')JJ) +?it = o ,1.i~ BH)I,H14, QTO aCH14nTOt~Ka 
(9) Jr,1l4eeT Po\ecTo npa i~oo ,eCJlH (6í-Õh))l1.> o ,a npa . 

(fJí ~ 6i))Jt < O aCHl4nTOTHKa (9) B~nOJlHSleTCSI, ecnH J~- 00 

AHaJlOrH4HYK o~paS014, eCJlH KY YCTpe14HMCSI B ~eCKOHeQHOCTL B~onb 

5 
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npRMo"}I~ (x -t- zv~t :,.. ~ cJ7v j )+~; == O, TO OdHapY)KHM, 4TO aCVIMnTOTI1I<a 

(lO) CnpaBe,lI:JIYIBa ripa :f -~' 00 ,e~m1 (6í - 6"~ J.,tI t < O , a npa 

. {õ:i - 6i i». > O aCHMnTOTHKa (IO) .YIMeeT MeCTO, eCJlH 1/-'"-- 00. 

. (~Z)	 ()
TaKYIM oopa sou, npn (wc- cJN ) WJ - J.J.y 1= O VI Õ1. r Cí~ 

YIHTepeCYDl1!ee H8C pemeuae onnCblBaeT B3aVIMo,ne~CTB.YIe ,nBYX ye,nHHeHHblJC 

BOJlH BH:ua (2), xor opse pacnpoc r pausnr c a aa nJIOCKOCTI1 XI} n o.a 

yr xou .apyr K ,npyry. HeJlNmetlHbltl xapaxr ep B3lu1Mo,netlcT1~HR npaaoaar K 

CVI.'tbHOMY VICKa:leHVID oceax aonn 'B oxpec rnocr a TOtlKVI 

~: + ~-	 ... . 
oc + z~ 'I + ?vVL t + = O I X 'r 2 6i'I + 'Jv Y1v 

ri "'.JÁ L ;j 

O.ll.HaKO npa y JUlneH;iVl B deCKOHe'4HOCTb ll,nonb rpeona 

t~: + ~~ 
+ -~--- -- o. 

y"'L 

JIDdotl Vl3 B3aVIMO

.ll.e~CTBYDlln'lX ae nn npmpVlnb KaJK,notl YI3 BOJIH npaocper aer YKa3aHHbl~ pas ee 

.BYI,n. B,nanVI OT ocnacr VI B3aVIMO.ll.e t-tCTBV'lR peayns ra T B3aVIMo,ne ~CT BVIR aspa

JKaeTCR r ons xo B ~3()BblX c,nBVIrax 06eVIX BQnH. 

B TOM c nyuae , KO{".ll.a{t.J f - cJJJJ( ~rt- w{ ) f: o ,a 6'[ -:: l?;z" , 
nane peueaae onucsna er B38.11Mo.n.etlcTBVIe ;:'BYX aona, TOn'bKO eClIVI Y.L I V2,. 

I1p1'1 3TGM ooe BO JlHbl pacnpccr paHHKlTC R B O,nHOM,:vJ: TOM JKe uanpaanenna , 

ecnVI Vi V2v > O I VI pacrrpocr paHRIOT CIl B npauo npoTVIBOnOnOJl:HblX sanpaa

neRV'lHX, ecnV'l V1 Y~ < O • 08MeTV'lM, 4TO ec na ('1;..- Vi )}(~;> O ) 

TO npa L:> oa aCVIMnTOTVIKa OJI.HO~ V'l3 aona V'lMeeT BVI,n (7), a npa t~- DO 

ee aCVIMnT OTVIKa VIw.eeT BVI,n (o j. Ilaoüopo r , ec na (";:1.,'- y 1})AZ < O I 
TO npa i: -7 00 aCV'lw.nTonlKa 3T0~ BonHbl VlMeeT BK)I, (8), a npa i~ - ex> 

OHa I"MeeT BV'lJ!, (7). '3aMeTVIM, .n.anee, 4TO ecnl1 (V1. - Y2J ..JÁf. :> O I 

TO npa t "7 ~ aCVIMnT.oTV'lKa BT opor VI3 B3aliMo,ne0cTBYDU\liX BOlIH VlMeeT 

BVI,n (9)., a npa t->:» -- 00 ee aCliMnTOTHKa VlMeeT Bf1,n cio). Haooopcr , 
eCJIVI ("'.1. - Y2,) _Jl1. < O ,TO ripa t ~ 00 BbluonHfÍercR aCVlKnTOTVlKa 

(10), a npa t ~ - 00 cnpas e,nn~Ba ac VlMnTOTm<a (9). I1cK8J1CeHVle odeVlx 

BonH B 3TOM clIY4ae .n.OCTliraeT MaKcVlMYMa B MOMeHT BpeMeHli 

t ~~L~	 f~)p?< - (ft+ r~ )/ft
 
II{Y'Jv'- -Vi J.)A1.)ÁIv
 

, CTpeMVIT-eR K HYJUJ npVI t .-3J'!.. 0-0 '. 

llaKoHeu, npVl lw! -WJJ J(vJt- tJl) f= O VI 6'l::: 6'2, I VL = VoZ 
paccMaTpHBaeMOe HaMVI pellleAVIe OnYICblEBeT O,nHY ye,nVlHeHHYD BonHY, KOTOpaR 

nOJIYl.JVInaCb VI3 ,nBYX cmBUl~XC:R BonH VI .IlBVllIeTCH KaK O,nHO uenoe~ O,nH8.KO 

KOH~VI*ypaUVlR nOJIY4V1BlIIeRcH BonH~ CVlnbHO OTnVllJaeTCR OT KOKPMrypauVltl 

VlCXO.n.HblX BonH. 

~ 

1
 

GHTYauKH M8lUl8TCH l\Op8HHHM 06pa30M, 8CJlli (W.t- w~)( w~ - W;)=.O. 
PaCCMOTpV'lM cnaxa na cnY4atl, Kor,na 6í f õ~ • 'í'or.aa np a JIDdOM tPMKCVl 

pOBaHHOM t B odnacTVI)Á).(X,+2,y~t + l-'Õ J) » 1. cn paaea naaa 2 
ay nesaa aCUMnTOTMKa, a B onnac r a J!'lv(x"f- 2. v?v t -t-I.JJil) « - 1. 
~MeeM 

Ivf{/~ 
lA "" 

(Il)ê-h~ [/1 (x +- ~ VI t 1-Z~ y) -t- S'1] 

" ex p[ í VI (x. + ?v Vi t) -I-i Ti ;;] , [~. (;r'(v 2,) t]
C	 . ----,-'- e X' p t 1.- f- f Ir~ 1 C h[)lI (~ 1"?-' '!J t 2- 6í1). óJ 

r,ne 

~1 ::: i 111	 d t 
J 

Cf.'= c, eXl(-~)':L 
Ilane e , n pz JIJOdOM 1JvtKCVlpOBaHHOM t B OdmCTVI.!(!(?cf~'~Ll+2~J»> 1 
ssn onHReTCR	 HYne BaR 6CVlMnTOT~Ka, a B' OdJIaCTYl jJJ. (x..-t-L'VLtfIvÕj.)j)<'<._1 
VlMeeM 

2jJ1' 
lA'" 

c h"2. [jJi (x-/- l Y'JJ t f-iv ~J) 'f- 6;1- ']	 (12) 

ê r [L v~(JétQ, V:<, fl~í T"j] e,p[- ~{jJl'+ vJv:l.) t];O
 r~ :J.ch [fl",{x +2,1';0 t til. fí"l) t ~:L )
 
r.n.e 

~:L:=~ lnci'Jv ê = c~e'(f(-~2-)'I 2 

llpa 310M co r nacuo (5) crrpaae.axasu p8B,eHCTBa 

i êi Ii ~ z(~'- Yj J.f!/"}t 1 IêI.,1L == l ( {5':Jv- y'~ )flZ i{ , (13) 

aHanOrVlYHUe COOTHOllleHVlD (j). TaKVlM oppa30M, eCJIVI Mbl YCTpe~YIMCH Ha 

nnOCKOCTVI X':f B deCKOHetlROC Tb B,nOlIb npRMott fif (x f l ~ t+Z6f.J) + 
-t ft. -= o , TO odHapYJ(!-1M" 4TO npvt (Õ;z,. - 6t )}Á~ > o Hawe Pêllle

HVI e VlMeeT HYneBYD aCVlMnTOTVlKY', ecn VI Y --) oa ,a npVl! ~ - oa cnpa-. 

Be,nnVlBa aCVlMnTOTVlKa (I1). -HaoOopOT, ~cnVl {~- ~):J.Ilv < O , TO, 

YCTpeMlIRRCb B OeCKOHe4HO-CTb B,nonb notl J(e l1pRMOtt, MIi BVI.ItV'lM, tlTO 

npVll~ - 0'0 Hawe peIlleHVle MMeeT HY lIeBYD aCVlMnTOTVIKY, a npVl J ~ 00 
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B~nO~HReTCR aCMMnTOTHKa (11). AHanorH4H~M 06pa30M, YCTpeMnRRcb B 

deCKfrHe4HOCTb B,lJ,O~b npRMo0..fl:t(X-r~Y;tt+2~J} + r~:: O ,nerKo 

HaxO,IGiM, 4ÍO np a (6't -- Õ;t )flf. :> O aaue psuen ae HMeeT HyneByt) aCHMn

TOTHKY, ecnM J7 cr:> ,a npVJ:J~ -- 00 cnpaaea naaa aCMMnTOTMKa (12). 
Ha060poT, eCJlH (61-6';t).Jlt.( O ,To,ycTpeMnRRcb B oecxcae suoc r s 

B,nonb ro.ns ao 4TO ynoMHHYTO~ npRMott, Mbl BH.n.MM, 4TO npa J-~ - 00 

nane peuea ae HMeeT Hy.neBYJJ aCHMnToTMKY, a npH:J~ 00 ssnoxa aerca 

aCHMnToTHKa (12). QTClJ.n.a cne.nyeT, 4TO npH·(w1.-W~)(r.J.l-wl)= O 
H 6t. f õ~ paccuarpaaaeuo e HaMH peaeuae onacsaaer npouecc ranes HR 

o.n.Horo conHTOHa .n.pyrHM conHTOHOM. 3TO RBneHHe 6üno He,lJ,aBHO 06Hapyxe

HO B pa60Te 13/ • ITpHBe.n.eHHoe TaM peweHMe HO~4aeTCR M3 paccMarpM

aaexor o 3)le cs peueuaa c nouousn npoc Toro npe.ll ensuo ro nepexoza , 
ne«CTBMTe'JIbHO, n onaraa CL = 103 :::: O , Mbl BMJJ.HM, 4TO cornacno (5) 
cnpaaexnaes paBeHcTB8 ~ = vi ' ~o::::: O ,a Be;rn4HHé', aLe ,!RBHaR 
npe,ll;eJIbH<lAY 3m.4eHMKl BenM4HHbr dvt npa C1 -7 O H /.(.13~ O, uoxe r 
6~Tb B3RTa np OM3BonbHO. nanee, oepa W7.J2.:::: tJr.,~ ,JIerKO HaXOJJ.MM, 

4TO 6'~:.=. 1::~:::: O • TaKMM 06pa'30M, BCHny (4) B~palreHMH. ,lI;JHI tt>YHKUHtt 

D M f npHHMMalOT BMJJ. 

D~ i + ele exf [2J'f X +- ifjlJ '11. (j-t t)] -+ d.-'k eX"p[~)I'k (x+2 y'~ tJ]+ 
" 

+ro e x p[~pt X + t.ffl1. VJ (1+t) + f),fi~ (X +~ v?" t-)] 

p=. 2,C2, {1 + rJ.ow;v ~t ex f ['kfl,:t.-+ <{J'<'HJ + tJ] } x 

W7,,+ t.1J1. 

x e.x P[1~(X,+x";').J tJ] ex p(~v~(Xt2, Y'JJt).- L(f1.J~ + vi:) tJ ) 
4TO C ToqHOCTb~ JJ.O o003Ha4eHHtt COBna,ll;aeT c npHBc.n.eHHblMM B paOoTe /3/ 
BIipaxeHMa MH • 

Ha ocHOBBHHH (5) H (6) M3 paBeHCTB (IJ) cne.nyeT, 4T,0 

flt)J'kP3J1V V Vr ;> o . JI.anee; c nOMOutbll !RBeHcTBa (cJt. - W')v ) ~ 3
'x (w;-- wva. J =o HaxoJJ.MM, 4TO (jlt-)13-) (j!3 Y3 -)'1{ Yv):= O. 

3Haq~Tt cnpaseanaas aepas eHCTBa .jJ1.j)~ > o I Jl,3.Jlr ti] Yr > o . 
OTCD~a CJIe.n.yeT, 4TO B pacCMaTpHBaeMoH HaMM. cHTyaUM~ B~nonHReTCH 

(6 /),ycnos ae r ,e , wlTepecY~lllee HaC peuea ae .n.e'ttc;BMTenbHO n e HMeeT 

ocóceaaoc rea rrpz nll6lix Bew,eCTBeHHliX 3Ha4eHHHX x,f, t . KpOMe TO

ro, B CHJty Hep~BeHCTBa fttft", » O H3 HepaBeHCTOO (õí.-62)Jlt ~ o 
ClIe.n.ye-T Hepas eHCTBo (6'" - 61 )f' 'Iv < O • 3TO 300 4HT, 4TO eCJIM 
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T
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~ 1 

!I 
" 
" 

I 
.; 

,1, 

I.
 
I
 

I> 

i 
.11 

1" 

( 6j- (J2. ) ;<t :> o ,TO B BepXHe~ 

» .}I~ ~ - /li _ 
j 2 (~.- ~))ii)1~ 

peccuarpnaaeao e HaMM peuenae ~MeeT 

nn~CKnCTM, T.e. npM 

. J~J?--A
J<<, 2. (~ - ~ ).flí ;r:L'

nOJIynJlOCEOCTi1, T. e. npa 

Ya, - Vi t.
 
~- ~ ,
 

aC~MnTOTl-1KY (lI), E1 B Hl-1lKHe~ nony

vi-'i t 
~ -- (J~ " 

cnpeneannaa é'.CMMnTOTMKa (12). Haoopor , eCJlItI (6í..- 0;.,,),)-11. < o ,TO 
B BepXH8~ nOJIynnocK~TM, T.e. npH 

J» .,li1. d:J.,' - )I~ -
~ ~'-J (6; 6;.)fl1. J-(~ 

8ame perneHHe-HMeeT aCl-1MnTOTMKY (ll), 
npa 

Yi. - \1'1. .t-- , 
~ - 6";0 

a B H~lKHeR nonynJlOCKOCTItI, T.e. 

j«)I", a - )'1 _'-;2 :iJ... t ,
 
J Z(~- ~ ».». ~- õí
 

B~nOJIHReICR aCMMnroTHKa (11). TaKHM oCpa30M, HeHYJIeB~e aCl-1MnTOTItIKM 

oceax BOJlH ac eraa pácnOJIOJKeH~ rro paaaue CTOpOHbl O,T aes or opoa npRMoA, 

napaJtneJIhHO~ OCM x. Z 2- ._ 
Paccao rpxu , naxoueu , cJlY4aA, Kor.n.fI. W) .::: Wr J ~ - õ:;t J
 

a Vi cf Y2, • IlonoJKHM 6;. = õ~::: Õ . Tor.n.a npa (v~ ~ Y:t ).f<~ > O
 
Mt ~ - 00 B naureu pemeHMM ocpasyer ca ceryuaa BOJlHa BM,I!,a
 

IvjJt~ 
U - - I 

( li!)- ~h2-[;tdx+2YjtdJrJ)+~j] 

_ê e?[íidx+'ld)+ i Tjf} ex f r--'V4'+'I/J. i], 
'fi - 1 C h[fdx +').,)d +?"6J)+~J 

r.ne 

ri = ~ in d t } êf c:f exp(- ~ )) :=; 

.a ripa (V:;l, .... ).{)fI~ < O ara BOJIHa nOílBJIíleTCR npa t ~ 00 • KpOl'<ie 

Toro, I1pM (Yt - y~) fti > O 11' t.-:,. -.00 B naueu peme!Il-1M c onepxar-
CR BTopaR 6erymaR BonHa BHJJ.a 
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1\2flt
U =. . 

C h~ [fi ?v (x + ~ v~ t + 2 eJ) + ~] 
1 • 

f:ê2, exp[íY2,(x-t-i"'2,tJ + íT~:JJ .' 1. (15) Jch [f'JJx +2 y~ t 1"1 Õ1) + õ~] exf [- t{f~ f-v/'Jt], 

r)le \S'''' o ~ in cl1.' ê~ '" C2 (2)( f (- ~~ ) j 

a npa (Y1-Y~))11. <: O na aonaa nonaarca npa t~ 00 • B cvtny He

paBeHCTBa P1.'2-> O orcnaa Cl1e.nyeT, s ro eCJIH (Y~-y't)J'~ > o
 J 

TO npa t...,. - 00 aaae peueaae HMeeT aCvtMnToTHKY (14), a npa t ~ ex>
 

cnpane nnasa aCl'IMnTOTl'IKa (5). Heooopor , ecna (v~- v1 ) fi~ <: O I
 

TO ripa t ~ - ex> nunonaaer cs aCl'IMnTOTl'IKa (15), a aCl'IMnTOTl'IKa (14)
 
l'IMeeT MecTonpvt t: ~ 00 • TaKl'IM ocpaaou, B paccuar paaa euoã ce~tlac
 

Cl'ITyaUHl'I aaae peueaae on acuaa er 3BOJIDUl'IK1 c onar oaa (14) B COJIl'ITOH (15)
 

,I 
.; 

~ HaoOopoT. B npouecce 3B0l1DUl'Il'I npoHCXo)ll'IT l'I3MeHeHHe napaMeTpoB conH

ToHa. OpH 3TOM B éHny pnBeHcTB 

.... ~ ~ '" 2.. ( ~ IICti == ~ õ - Y1 ),Pt J{ 1C2,1 ::: 2 (~- V;t))'~ }t 

BblnO~HílDTCíI COOTHorneHHíI 

H {ê 12. _ li I ê2,/~ (16)
1y = Õ - j y~ - Õ

1 lp~ ~ll~ 
. ! /~ 

l'I3 KOTOpblX c nezy er , x r o Benl'Itll'IHbI )A/oi I }f)..,'1.- , J ê1 / , / ê~ I MorYT
 
npl'IHl'IMaTb nDdHe nOJlO~l'ITenbHNe 3HatleHl'IH. Upe)lnOJIOKHM, tlTO 3Tl'I Benl'ItlHH~
 

BbldpaHbI TB.K, s r o sano mae rc a YCJIOBl'Ie }/i'}., / 82,( ~ =t fll/ êtf ~ .
 
rIYCTb, .MJIee, !t.l'I)2.. paass COOTBeTCTBeHHO M8HblDeR l'I dOJIbllleRA 

( l'I3 BeJIHtlHH )( IC~'l; l'I J{ I êf~ . Tor,Ita l'I3 paaeacr s (16) CJIe.ny er , 
').,)11 . ?"'P (

tlTO eCJIH Õ JIe)!(l'IT BHe aar epsa aa )t I )'2,.) ,TO cnpaae axaao nepa-


BeHCTBO "11. V2,> O • B npOTHBHOM cnytlae, T.,:. npa õE Cri I f;t),
 
'l'IMeeM VI V')v< O • 3TO 3HatlHT, ur o ecna Õ 6 Cri, >2,) ,TO COJIMTOHbI
 
(14) H (15) ,ItBHJCYTCíI B O,ItHOM l'I TOM xe HanpaBJIeHHH, ecnH ~e Ôf(')t, )2)) 
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TO conHTOHbI (14) H (15) ,ItBvt~YTCíI B npílMO npOTl'IBOnOJIO~HblX HanpaBJIeHHJ 

ax , TaKvtM Odpa30M, rI1Jl1 6 Ê (ri I ~;t) paccuar paaaeaoe HaMVI peueaue 
onHCblBaeT TaKYD nepecTpoRKY O~Horo COJIHTOHa B ~Pyro~, npvt KOTOpOH 

coxpanaerc n nanpaaxenue .lI.B VI)KeHllSl. Haocopor , npa 6' € ()í I .')~) naue 
peuenae onncaaaer n epe crpoaxy , npa ICO r opoã n pO~CXO,lU1T Vf31,:eHeHVle 
HanpaBJIeHHíI )lBVI~eHl'ISl COJIvtTOHa Ha npílMO npOTl'IBOnOJlO~HOe, l.e. CORHTOH 

KBK dbl oTpaxaeTCSl. 
3,IteCb YMeCTHO 3aMeTHTb, s ro CTOJIb HeodblliHoe noaenenae pellleIlVl~ 

CHCTeMbI O) TeCHO CBR3allO c onpe.aenennsua cBoRcTBm,m acro xs ayeaor-o 

,IlJIíI HHTerpHpOBaHHH 3TO~' CMCTeMbI RHHe~Horo ~V1~epeHUHaRbHoro onepaTO

pa. ZeTaRbHOMY H3YtleHHll 3TOR CBíl3M dY,IleT nOCBíI~eHa OT,IleJIbHaR padOTa. 
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~en&HHKOB B.K. P2-86-819 
3BO~HR COnHTOHOB B HenuHeAHoA HHTerpupyeMoA 
CHCTeMe 

B HenHHeAHOA HHTerpupyeMoA CHCTeMe HaA~e~ pemeHHR, KOTOphle 
npH t+±~~e~T acuMnTOTHKH o~HoconuTOHHhlX pemeHHA. O~Haxo Ha-
6ophl c~ecTBeH~x napaMeTpoB 3THX conHTOHOB pas~e, T.e, yxa
saHHhle pemeHHg OUHChlBa~T 3BOniDQH~ CDnHTOHa C O~HHM Ha6opoM na
paMeTpOB B conHTOH c APYrHM Ha6opoM napaMeTpOB, HsnaraeMhle pe
syn&TaThl nonyqeHhl c noMO~~ MeTo~a o6paTHOA s8Aaqu paccenHHR 
H HMe~T TeCHY~ CBR3h C PR~OM npo6neM rHAPOAHHaMHKH, ~H3HKH 

nnasMhl H T.~. 

Pa6oTa B&monHeHa B naOopaTOPHH TeopeTHqecxoA ~3HKH OHHH. 

fipenpHHT 061.eAHHeHHoro HHCTHTyta JmepHbiX HCCneAOBaJIHH. lly6Ha 1986 

fieoeBon f,f,CaHnYKOBCKOA 

Mel'nikov V.K. P2-86-819 
Evoluti~n of Solitons in a Nonlinear Integrable 
System 

Solutions with asymptotics of the one-soliton type as 
t + - ~ and t + ~ are found in a nonlinear integrable system. 
However, sets of essential parameters of these solitons are 
different, i.e. solutions describe evolution of a soliton with 
one set of parameters into a soliton with another set of para
meters. The results presented here are obtained by the scat
tering method and are relevant to some prnblems of hydrodyna
mics, plasma physics, etc. 

The investigation has been performed at the Laboratory 
of Theoretical Physics, JINR. 
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