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AKTyanbHOCTb . TeMLL B H8CTOHll\ee BpeMH TeopHH HCJIHHeil:Hb!X 

ypaBHeHHH B qacTHblX npoH3B0,D;HhlX HBJIRCTCH O,D;HOll H3 Be,D;Yll\HX 

o6nacTeil: MaTeManrqeCKOll $113HKH. BallmyIO pOJlb np11 9TOM · HrpaIOT 

ToqnoHHT~rpupyeMble ypaBHeHHH (KdV, MKdV 11 ,n;p.). B rrpunomemrn, 

o,n;HaKO' B Tamm :; ypaBHeHUH ,D;JIH yqeTa BhICIIll1X ,n;ucrrepcui-1' 

,HeJJHHellHOCTell, )J;IiCCl1IIa~11H 11 . T. n. qacTO npl1XO)J;HTbCR BBOJJ;HTb MaJible 

cnaraeMb!e, HapyII1aIOll\l1e l1HTerp11pye!IOCTb. f!09TOMY · axryaJJbHblMH 

RBJIHIOTCH pa3pa6orn:a 11 rrpi:!MeHmme rrpH6Jil11KeHHhlX MeTO,ll.OB )VIR 

11CCJle,l].OB8Hl1H rro;:i;o6HhlX B03MYllleHHhlX Cl1CTeM, 

lfaBeCTHble ,n;o CHX rrop aHaJIHTl1qecKHe IIO,D;XO,D;hl, · Ta!rne Kali- IlPf!Mhle 

MeTO,D;hI reop1111 B03MYll\eHHH, MeTo,n; B03MYllleHHOH o6paTHOH. 3a,n.airn 

(KapnMaH 11 MacnoB, Kayn 1977) , B_ ocHOBHOM 6hlJIH opueHTHpoBaHhl Ha 

HCCJie,n;oBaHHe B03MYllleHHll qacTHhlX (cOJJl1TOHHhlX) peIIleHHH. llCKJJIOqeHue 

COCTaBJIHIOT •KaHOHHqecKHe rrpeo6pa30B8HHH _(Kodama, 1985-87) .11 1:eopm:1 

rrpu6;rn:meHHhIX CHMMeTpnft ( Bail:KOB · u ,n;p. 1989) .. B -TO me • BpeMH 

H3BeCT}!O' qTQ •. C . llIITerpnpyeMblMU ypaBHeHUHMl1 MOryT 6blTb CBH38Hhl 

npeo6pa3pBaHHH B:rnnytt,n;a, 3a,n.aq11 pacceHHHH H T, rr. , ,. KOTopwe 

pa3pYIIlaIOTCH JII06blM MaJlblM B03MY~eHHeM. Il09TOMY, pa3BiiTHe MeTO,lJ;OB, 

'II03B0JlHIOmnx H8XO,D;l1Tb COOTBeTCTBYIOlllll8- aHaJ1or11 ,D;JIH B03MYllleHHhlX 

ypaBHeHHll ll HX rrpHMeHeHne ,I{JIH IIOCTpOeHHH IIPH6JlHlKeHHhlX peme1m:n' 

rrpe,n.cTaBJIHeTCH Bali<HblM ll rrepcrreKTllBHhlM HarrpaBJleHHeM ·; aHaJIHTHqe_CKOH 

TeOpllll. 

Uenh pa6oTR. UenbIO nacTOHlllefi · pa6oThl HBJIHeTCH o6o6meaHe Ha 

B03MYI!1eHHbie ypaBHeHHH MeTo,n;a . CHHI'YJIHPHhlX MHor:oo6pa3Hll H MeTo,n;a 

!1C8B,D;OIIOT8HI..1ll8JIOB H HX IIPI:!MeHeHHe ,D;JIH pH,n;a MO,D;eJibHhlX. ypaBHeHllH C 

l_\eJib!O. . IIOCTpOeHl1H npH6Jllllll8HHhlX ( aBTO) rrpeo6pa30B8HllH BsxnyH,n.a' 

3a,n;a'1pacceHHl1H, 38KOHOB coxpaHeHHH 11T.,lJ;. 

. Cne,n;yIOmHM lll8I'OM HBJ1H9TCH . · 11CITOJlb30BaHHe rroJJyT.IeHHhlX 

COOTHO!llemill ,ll.JIH nocTpOeHllH rrpll6Jillll{eHHblX peIIleHllH. 

. H~yqHaH H0BH3Ha. Bee OCHOBHhle pe3yJibT8Tbl · ,n;nccepTa11m1 

HBJJH!OTCH opllI'llH3JlbHblMH. 

B pa6oTe npe,D;Jl0ll{8Hbl HOBble 110,D;XO,L\bl ,r(JIH 11CCJJe,n;oBaHHH ypaBH8HllH 

,C MaJlblM rrapaMeTpOM, II03BOJIH!Oll\119 Haxo,n;llTb rrpu6JJllll{eHHble attanorH 

3_a,n.aq pacceHHHH; 3aKOHOB coxpaHeHHR ll T. II'·• H B T.IaCTHOCTH 

o6o6maIOmlle H3BecTHhlH ·MeTo,n; B03MYllleHHoi-1 o6paTHoil: sa,n;aT.IH•pacceHHllH. 

Hai-1,n;eHbl rrpH6JIHll{8HHhie COJIHTOHHhle pe!lleHHH B03MYllleHHhlX ypaBHem1M KdV 
H MKdV. 
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Ilo.nyqemme pesyJihTl:lTLI " nosBC>JI.RDT no-HOBOMy BsrnmzyTh Ha 

TeOpHD B03Mylllemtii: H Bl,l,ll;eJIHTh I<Jiacc BOSMyllleHHH . HaPY'JlaiOlljllX 
HHTerp11pyeMoCTh B 6onee B!,lcoirnx -riopMI<ax · no cpaBHeHm) · c nopMl<OM 

MaJIOCTH CliMOrO B03l.fYI119HHR. · 
OcHOBJme pe3yJILTa'l'u.-i. 

1 '. Ilpe,zv:roJReH!,l o6o6utemm .· · MeTO,!l;OB nceB,!l;onoTe~anoB n 
c1rnryJIRpHblX 1.rnoroo6pas:im ,IVlR' B03MyllleHHHX ' ypa:sHeimH. Paspa6oTaHO 

COOTBeTCBYDI11ee · nporpaMHOe o6ecnet.ieHHe .rviR ' caiTeM!,l -I<OMilhllTepHOH 

anre6pLl RE~UCE. 
2. )VIR . B03MYJlleHHLIX ypaBH0HHlf . KdV; \MKdV; .·· BDprepca, 

Kayna-KynepWMMTa, Cam1,IJ;a-K0Tepa· · - ,ii Bucwero KdV · HaH,!l;elil,I 

'npH6JIH1Remme 38,!l;atrn: ·. pacceinnm. Ha RSID<e RLISP, 6~30BOM' 'fl3I,ll{e 

cHcTeM!,l · REDUCE, , paspa60T!Uil,l MOAYJIH · .IVIR · noMepmI<H onepaqHH 

YMHOllleHHR B · CTPYI<TYPax Tmta aJire6p lliL . 
3. B · cna6oHe:inrneIDioM·· npe,IJ;ene nocTpoem.z" npi-r6mi:1Keinrue sa,n;atJH 

paccemrn:R •.IVIH o606!lleHHoro ypaBHeHHR BIOprepca, ·· o6o6llleHHoro · KdV c 
· HCTO'IBHI<OM H ypaBHeHHR BIOprepca-KdV. · 

< 4 . Ha~eHLl T.aI<l!le aBTonpeo6pasoBaHHR BSI<JIYH,IJ;a' CBHS8.H}fl,le C 

He~OTOpbIMH HS IlOCTpoeHHinc Sa,!l;aq paccenHlffi.'. ,l{JIR ' o6o6meHHmC 
: ypaBHeHHH B10pc'eBca H . Kdv, •. , c. · HCToqHHI<OM Bl,!Be,!l;eHLI · qiopM9'Jl!,l 

· cyn~pll03HQHH , npH6JIHJlleHHJDC "'· peruemtiL . IlocTpoem.I O,!l;HO- H. 
,i:i;BYJCC..OJIHTOHHh1e'•• pewemm .ivm ·ao'sMY!lleHHoro :,KdV •. H MKdV. · Ilpw sTOM 
HCilO~b30Baii'oc'b; iynOMfiHyTO~ Bim!e MaT06ecnet1~HHe .. ' 

: 5. ,l{JIR aosMytlle!!HHX 'ypaBHeHHll KdV, MKdV n Kayna-KynepWMMTa 
MeTb,!l;oM c1mrynnpili.ix . Miioroo6pasi-rfi nocTpoeHLI· (aBTo)rrpeo6,pasoarurn.R 
Bs~a ,H 'npe;6p'asoBaHIDI· THna Mnyp,iL Paspa6oTaHa nporpaMMa .)VIR 

H,axd~eHHR ~OOTB9TCT~~ ·• 0606111eHHLIX yceqeHHLIX' PMOB JiopaHa .. · 
·· 6 .. ){mi~ ~osMyIJt~HHoro ypaBHeHHR: 7-oro' nopR,!l;I<a THITa aacwero · KdV 

ripm1eii:emteM _MeTo.n;if · crutrynnpmn: MHoroo6pasiru ··• R cooTBeTCTBYJOllle~.-' 

ncea,n;onoTeHI::iHaJlbHoil: ¢ymtl\HH TaI< me nonyttemi ripeo6pasoBainm Tlm~ ,· _. -.. , . 

MHyp1,1, _,, 

IlpaKTHtJeci<an: · -. H TeopeTHtJeCKM I{eHHOCTL. IIpe)Vlo111eHL1 

Koa:c_TPYJ{Tl!B~e '.MeTo)'.\1,1_ ,!l;Jlfl noc'i'poeHHH npH6JIHllleHHWC npeo6pas()BllHHH 

pa3JIH'IBWC · BMOB, .. 3.a'Aaq pacceRHHfl H T. Il. , HaxolK,ll;eHHH npH6JIHl!leHl!J,IX 

i)erueHHH aosMY,ni~~HflX · ypaBHemm: · Hccne~oBaH pil',!l; ' ypaBHemtii Bammx 

,IVlR ¢us1ftieCKoro npHJiomeHHH~ ,!l;JIH HOTOPWC HaH,!l;eHU H8ROTop1,1e 

np116JIIDI1eHHUe pemeHHH. 
MeTO,!l;!,l MOPYT 6LtTh IIOJIHOCTblO • peaJIHSOBaH!:il cpe,!l;CTBaMH 

KOMilhJOTepHOH aJire6p1,1. 
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Anpo6aQHH ' pa60Tl,I. OCHOBHhle MaTepH!'1Jlhl ,n;HccepTaQHH 

,!l;OI<JI~BaJIHCh Ha ceMHHapax K-phl IlpHKJia,D;HOM MaTeMaTHtleCKOil:, ¢H3HKH 
MH<IiH (pyI<. npo¢. A.B.KpHHeB), I<-p1,1 06!1l8H Ma'1'eMaTHKH BMK MrY (pyK. 

npo¢. H.A.IIIHWMapeB), JIBTA OUfH:! r)ty6F..bI (pyR. ,n;.¢.-M.H. 

H.JI.BorOJIID6CI<HM), JIT~ OH.HR r . .ny6HLI (pyx. ,!l;.¢.-M.H. B.B.Ilp:0:es1KeB), 
ceMHHape BU: PAH (pyK. ',r(q>'.'.'...M.H. E:,zt.TepeHTh8B), I<-p@ 

TeopeTHqecI<oil: ¢H3HI<H (pyI<. ,!l;OQ8HT B.TI.P1,16aKOB) H XXX KOH¢epeHQHH 

YHHBepCHTeTa 'APYJR6hl Hapo,!l;OB, a TaK me Ha MelK,ll;y;rapo,n;HOM CHMil03HyMe 
no MeTo,IJ;aM H npanomeHHID aHaJIH3a (foHKoHr 1994). 

Bo BCeX cnyqamc, Kor,n;a 3TO B03MO~HO, pesyJihTaT@, IIOJiyqeHHLie 

OOOHMH, _MeTo,IJ;aMH cpaB!mBaJI~Ch MelK,ll;y co6oil: -H c pesyJibTaTaMH -,n;pyrnx 

aBTOpOB, a TaI< me C H3BeCTHb!MH TO'IHb!Ml-hBhlpalKemmMH. 

Ily6JIHKaQ1rn pesy~hTaToB. B HacroRllleH MOMeHT no pesyJihTaTaM 

,ll;HCCepTaQHH ony6JIHI<OBaHO 6 pa6oT, IIPHHHThl Te3HChl ,ll;JIH ,!l;OI<Jla,!l;a. Ha 
Mem,n;yHapo,n;ttoil: KoH¢epeHI-1HH KdV' 95 (Alexeyev A. A. Application of 

the-Painleve approach to the approximating psedopotentials of the ~·. . .. . . 

KdV and high-order .. KdV~~ype perturbed equations// Abstract of 

P,a,.pers .. KdV' 95 Centennial Conference .. Amsterdam, 1995 ( in ,press). 

CTPYKTypa H 061:teM_ pa6oTiiI. ' ,ltHccepTaQHH, H3JIOlffeHa "Ha 134 
CTpaHHL(ax H COCTOHT HS BBe,n;eHHH t ,n;Byx rnaB no,·. 'IHCJIY ''MCTO,!l;OB' 

3aKJIIDqeHHH, CIIHCI<a- !fHTepaTyphl ( 131 , HasBaHHH)'~ IlpHJIOIKeHHH c 

TeKcToM nporpaMHh!X MO,!l;yneil: Ha HShIKax. REDUCE H RLISP H 12 
PHCYHI<OB. 

CO.l{EPJRAHHE ~ttCCEPTAIJ;HH. 

Bo BBe)leHlfll. o6cYIK,ll;aeTcH .cocTOHHHe ,.,H aI<TyaJihHOCTh npo6neMbi, 

.n;~eTC.R I<paTI<HH o6sop HMelOlllHXCR .n;o CHX nop _pa60T H MeTO,lJ;OB. 

Ilo,n;qepKttyThl pa60Thl, IlOHBHBIUHeCB: B IlOCJ19,!l;HHe HeCKOJlbKO JIE_)T' 

c¢OPMYJI~poBaHa L(OJib H aI<TyaJibHOCTh pa6oThl, ,n;aHO KpaTKOe OITHC8HHe 

,ll,HCCepT8L(HH H ITpe,!l;JiaraeMhlX' IlO,lJ,XO,!l;OB, pe3yJihTaThl, . BhlHOCHMhle Ha 
3alllHTy. 

IlepBaa rJiaBa IlOCBRllleHa npHMeHeHHID ncea.n;onoTeHL(HaJIOB . 

B u.1.1 paocMaTpirnaeTCR MeTO,!l; rrceB,!l;OilOTeHu;HaJIOB 11 BBO,ll;HTCH 

ITOHHTHe npH6JIJ1lK8!0!llHX . nce~)\OUOT8HL(HaJIOB. ,!l;JIH ypaBHCIUfH C M8JihlM 
napaMeTpoM. 

OIIPE~EJIEHHE. IIycTb HMeeTcH ypaBHeHHe c MaJihlM napaMeTpoM 

E(x,t,u,u ,u , ... ,c) = 0 , lcl<<l 
X t · 
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H CUCTeMa, 3~8.l!lllaH 3BOJillI.µm HeI<OT.opoH HOBOH IPYH~H q(x, t) 
➔ " Q,. = ~(X, t,_Vx, Vt, ... ;q;c) 

q = ijcx,t,v ,v , ... ;q;c) t , X t _y=;,,(x,t) 
TaI<aR, lfTO YCJIOBHe ee COBM9CTHOCTH 

;:f - ;:f = 0 
"ixt "itx · 

HMeeT B~ 

L E(x,t,v,v ;v , ..• ,c) .+ O(c~• 1 ) =·O, meN 
', ·. , · X t· 

(L - HeI<oTopLrn onepaTop: L 0-= 0). Tor'Aa TaI<an cHcTeMa Has~a~eTcR 
npH6JIHJ118.DIIIHM , nceB'AODOTeHQHaJIOM (rm) m-oro. nop~a 

. paccMaT~HBaeMoro ypaBHeHHH, a iti~R · q - nceB'AonoTeHQHaJihHoii 
il>YHI<QHeH. 

,TaI< I<aI<, B , 3TOM cnyqae nceB'AOilOTeHQHan MOIR9T H. He HMeTb 
TOqfforo 'peweHHH 'A]IR 4lym<QHH Q, TO ee H906XO'AID(O __ DO!UiMaTh I<aI< 
IPYHI<QHD, ,npH6JIH1lleHHO Y'AOBJieTBOPRll!QYll ypami:eHHRM cHcTew. · · 

~anee B n. 1 .1 ' o6cYIR'Aa9TCR Te~HI<a •. HaxOIR'AeHHR rm 1 3~~HHOI'O_ 
B~a I HX- CBR3h C npH6JIH1Re,HHlilMH s~a'l:aMH pacceRHHR' SaI<OHaMH 
coxpaHeHHR : H T .'A., paHee npe'A]IolReHHhlM ·MeTO'AOM ·aosMYllleHHOH 
o6paTHOH s~alfH. . · 

. B nocne,eyD11HX nyHI<Tax npe'AJ!araeloimr no'AXO'A · npHMeHR~Tc.R i Pfl'AY 
ypasHeHHH MaTeMaT:.,:qecI<oii IPHSID<H. 

flyHKT 1 . 2 noCBflllleH rm ypaBHSHHH B cna6oHemmeiiHoM · npe'Aene . 
' . 

·noI<as~o, lfTO B cnyqae lclcl O6O611le~H?ro ypaaiieHHR.BDprepca 

u + au = c(u2
- auu) , a - 0 t XX X 

H 060611leHHoro ypaBHeHHR HopTeBera-'Ae BpH3a C .HCTO~HHI<OM 

u + u - c(13u2
~ 1uu:- au2u) ~ 0 

_ t XXX . X ~.- .· 

npH6JIHIRaJllllHe nceB'AOilOTeHQHa.JlI,l IipHBOAflT •. I< s~alfaM paccemum 

qx = ( (uE + i\H) + c(l - n)F/2a )<I ,. 

qt= ( - a(2i\ u +·ux)E - 2ai\2 H+ c(- ~u2 E/2 +·_il.(Aa - l)F + 

- u(l -_Aa)H/2 + O(c2
) J)q 

E = f O 1) , F = ( 0 0) ,·H:: ( i O) 
0 0 1 0 0 -1 

4 

A 

l 

l 
J 

t 

H 

qx= ( c(-~u+/3/i\.-7)/6 -~ )q 

qt= [ (- 4~2 u - 2i\ux - ux)E - 4i\3 H + c_( - (2au + .f3/il. + 

· 27)u2 E + (4il.2 ati - 2Aau + au + 4i\2 7 - 4A13)F + (- 2i1.au2
-

a ., X XX 

. 2i\7U ~ 213u + f3U/i\ - 7Ux )H )16 + O(c2
) )q u 

IlPO'AOJllRalOlllHM . TO'IHhle' 'ABYMepHI,Je sa,qatrn COOTBeTCBYIDlllHX ', m-memmx 
yp~BH9HHH H l< CBR3aHm.tM C HHMH aBTOnpeo6pasoBaHHRM B3I<JIYJI'Aa. 

' /1.JIR o606llleHHoro ypaBHeHHR BDprepca MU HM99M 'ABa THna TaI<HX 
npeo6pasoBaHHH. IlepBoe Hs HHX ~eeT B~ 

u'= ±u /(2A) + u + c/(8i1.2
) (auu - u2

) + O(c2
) 

X X 

BTopoe sa,qaeTcH cne'AYIDllleH rrapoii ypaaHeHHH . ' 

.qx= ~•+ O(c2) 

qt- ( u z·u'L~ c/4 ( (u ~i\u•)~+ a(u + u·)('u - u•)) = O(c2
) 

r'Ae q = - u 4il.u'_ c/(32il.2
) ( (u +2~•> 2

+ a(u + u')(u -,u•))+ O(c2
) 

AHanorH~oe npeo6pasoBaHHe HMeeM H B cnyqae o6o6llleHHoro KdV 
C HCTO'l:HHKOM 

(u + u')x= - 2A(u - u') + c(u + u')/(24A2
)( 13(u + u') + 

n(u + u')(u - u') +·27i1.(U - u')) + O(c2
) 

(u+u') = 2il.~(u-u'). + c(- - c5(u-u') (u+u')~- 27(u-:-u') 
. . t. xx xx ~ xx 

(u+u') + 4p(u-u') (u+u') + 4f3il.(u-u') 2 + l2f3i\(u+u')2 + 4ai1.2 (u-u') 3 + 
X • 

122li\\(u-u')(u+u')2 + 247i1.2 (u-u')(u+u'·)_J;(24A) + O(c2
) 

Ilo.nyqeHHhI9 Tal<HM o6pa3OM npeo6pa3OBaHHR BSI<JIYH'Aa 'AaJiee 
. HCilOJib3YIOTCR 'AJIR"BHBO'Aa il>OPMYJI cynepnO3HQHH npH6JIHJReHHI,JX•pewemrn. 

. B n. i. 3 IlPHMeHeHHe ·, npe'AJ!araeMoro IlO'AJCO'Aa I< BO3MYlll9HHOMY 
ypaBHeHHD KdV '· 

u + 6uu ~ u + c(-au2 u + 13uu + 7u u .+ c5U ) = 0 
t X XXX ' ·. x· x~x X xx xxxxx 

le I < 1 
ilO3BORfl9T C TO'l:HOCTbD 'AO O(c2

) HaHTH 'ABYMepHOe IlPO'AOnmeHHe sa,qaqH 
pacceRHHH, _H3BeCTHOH 'AJIFI HeBO3MYll!eHHOro ypaBHeHHH, H BUBeCTH 
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COOTB8TCByt>utee aBTonpeo6pa3oarume B:miIYH.l{a . IlocJie,ruiee 

HCilOJib3yeTCH ,!VIH nocTpOeHHR npH6JIHll!eHHWC O)UIO- H AByxco~TOHHHX 

pememm:. BupruKeHHe 'AJlR OAHOro COJIHTOHa HMeeT ·BJm . 

u
15

11 + _s-ech2 ~ + c ' ( (90~. - 611 - ex - 3-, )sech', ~ + 2(ex + '¥ 

+ 411 - 30&)sech2 
; ) , e = kx - (k

3
·+· c&k

5 
)t 

KpoMe Toro cTpOHTCR npH6JIHJRemrue napa Jlai<ca, peKKypeHTHble 

cpopuyJ!l,l 'AJlR 3aKOHOB coxpaHeHIDI 

q II q2 +·'1;q +.·u_•_+·c(.2(ex +-211+_'-, .;..10llH __ q 4 +21;q
3 +:·, 

X , 

fQ2
~)_+_2,;2(11 ~ 1oa)9

2
+.31;'a +~(~ 311_:., ~\o~?y2 ]J12 

q s - ~ (1;2q + 2qu + #;U + 1{) +'cL"(.2(- ex - 2~--., + 
t ax · x · :- ax . , .. 

1O&)q~u + 21;2 (~ 13 + 4ll)qu + 2(ex + 213 - 8a}qu2 

X ._.,: ,.~·· ., , -. ' ' - ,, ·.~ : ; 

12aqu - 6a1;3 u - 6a1;2 u + 1;(--, + 2a)u2 -·6a1;u + (--, + 
XX X . 1 XX 

2&)uux - 6auxxx)l6_, _ 
HaxOAfiTCH. COOTBeTCTBYJ)IIIHe · a)Ufa6aTHtl0CKHe . . ; 1rnaapHaHTI,I H_. 

paccMaTpHBaeMoro ypaBH8HHH, nepaue ABa H3 KOTOpbIX TaKOBbI 

... 
1?1_=Ju.dx ti 

-m 

+m + "'· 

P = f - 6u
2

dx + c(211-: 7 )J u
2

dx 3 ' ' X 

- .. -m 

B · n.1. 4 attaJiorH'lllIDI o6pa3oM pacci.faTpHaaeTcH · 'BO3MY!lleHoe 

ypaaHeHHe,MKdV 

U + 6U2 U + U + c(j3U2 U + 7UU U + oU3 + all + (U4 U) = 0 
t. X XXX ·xxx 'X ;XX • X xxx.xx X 

I c I c: 1 
,lvm Hero. npH c=-20a:+13+2r4a . nocTpoeHbl npH6JIHJileHHaH 

pacceHHHH H aBTonpeo6pa3oB~e Bs~a 1 . (13;1.0cx}, 
3aAatJ:a 

I<OTOpoe 

HCilOJib3OBaHO 'AJlfi HaxO>KA8HHH OAHOCOJIHTOHHoro peweHlffi 

u s - 2i\ sech e t 2/3 ci\3 
( (-10cx +-, - 3&) sech,e 

- 2(1Ocx - &) sech3 a) 8 = 2i\X - 8i\3 t - 32cexi\5 t 

6 

,i 
t~ 
( 

,i 

.1 
1:1 

i 
I 
) 

j ,, 

:- B II. LS, 38KJIDtIHT8JlbHOM nyHKTe rJiaBI,I, npHBOAfiTCH pe3yJibTaTLI 

)VI~ _npH6JIHJileHHWC cneKTPaJibHbIX 3aAatt ~paaHeHHH Kayna-KynepWMHATa, 

CaBaAa-KoTepa H BbICWero KdV C BO3MYJll8HH8M BHAa , . 

P(u) = cCexu3 u + &u2 u + -,uu u + puu + im 3 + uu u + 
X XXX X xx, xxXxx X . X xxxx 

KU U + i,tU . ) 
XX XXX XXXXXXX 

TaK me KaK H AOIIOJIHHT0JlbHble ~~OTHOWeHHe Ha' uapaMeTpLI . ypaaHemm:, 

npH KoTopux 9TH. 38AattH . CY!lleCTBYJ)T. · KpoMe Toro ' npHBeAeHa 

IIPH6JIH111eHHaH 3aAatJ:a pacceRHHH · AJIH "· ypasHeHHH BDprepca-KdV a 

cna6oHeJIHHeHHoM npeAeJie 

u ·+. au + u ', +'.cuu'= o' 
t XX XXX X lei < 1 

a HM0HHO 

cts ( (uE + i\H) -- ci\F/(2(3i\+cx)). )ct 

QtE! [c-:- 4~.2u - 2i\a u - 2i\ux:- a ~x - ux)~ - 2i\~(2i\ +ex)~+ 

"c [..::-C2A + ~)u2 E + 2i2
• (2i\+ a)F - i\(2i\U + au + ~x )H )1{2('3i\;~) ~ }t 

TionyqeHbl T~i<liie IlPOAOJIIKeHHe 3~atIH pacceHHHR .. AJIR ypaBHeHHR MKdV c 

BO3MY!ll8HHeM OTJIHtJHh!M OT HCCJI8,AOBaHHoro B Ji. 1 . 4 
• ._!, . .,...._ • .,I· 

It; I < 1 u+6u2 u+u +c(3uu +uu ).;,'.O" 
t ·~· X XX X · XX X :,... X ,. XX 

<I,.• I (uE - ."F +. AH) + 4/3. c r~ u'E .. ~;u.~ 3/2 •' )F ]Jo 
ct ;i [ - (2u3 

;, 4i\2 u + ·_2 __ i\U + u )E + (2u3 + 4i\2 U - 2iu + 
t · .. - X XX ~ X 

u . )~ ,- 2i\(u2 + 2i\~ )H + ~( (12u4+ 4i\2
~

2
~ 2i\UU ..,. uu ,...: 

XX , X XX 

u 2 )E + (- 12u4 + 8i\2 u2
- 2i\uu + uu + u 2 + 24A4 )F +· 

X X XX X 

liTOttHaH 

2i\(2u
3 

- 6i\
2

U - 3i\U)H .)is, )ct 
3aAatJ:a AJIH BO3MY!lleHHoro ypaaHeHHH BDprepca aima 

u - 2(u2
) - .u + c( (u2

) + u ) = 0 
t.. . x . x.x·. xx x_xx 

O6cY111AaeTcH·caRSb nonyqeHHWC pe3yJihTaTOB C TOttHblMH 3aAatJ:aMH 

paCC8RHHH H npH6JIHl!eHHI,IMH pemeHHHMH. n~cTp08HHhIMH pattee B .n;pyrHX 

pa6oTax.c npHMeHeHHeM Tp~oHHh!X no.zpco.n;oB. 

Bo BTOpoii rnaee paccMaTpHBaeTCH .M_eTO),( CliHryJIHPHbIX 

MHoroo6pa3mi Hero npHMeHeHHe AJIH pH,D;a B03MYJlleHHh!X ypaaHeHHH. 
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B 11. 2. 1 )J,aHl,l I<JiaCCliq>HI<a.I(HH B03MOlKHWC oco6h!X ToqeK pememtli: 

,D,HIP4iepeffi\HaJibHhIX ypaBHemrli, . IlOHHTHH ' 6eCI<OHe~oro n: yceqeHHoro 

o6o61!leHHOro PMa JiopaHa, T: e" PMOB Blm~ ,, 

"' 
u = L 'w

1 
F1 

H 

l=-p 

0 

u = \ w F1 

LI . 
l=-p 

peN 

( r.n.e . qiymuµm :. u, W 
1 

, F - 'PYHKQHH · HesaBHCHMh!X nepeMemmx 

,D,HIP4iepeHQHanbHOrO ypaBHeHHH), pe3oHaHCOB, IlPHBO,D,Rl!lHX K 

npoHsBonhHhIM · 'PYHRQHRM B pasnomeliHH -JiopaHa, ypaBHemrn: Ha 

CHHrynHpHoe MHOrOo6pa3He F H T. ,IJ,. . )lanee paccMaTpHBaKJTbCH 

pesoHaHCbl, ocoCieHHOCTh nocTpoeHH.FI H cTpYl(Typa 0606111eHmIX PMOB 

JiopaHa BH,D,a 

♦ CCI ♦ CO 

u = L CJ L W
1
J 1 n

1
eN 

J=O t=-n 
J 

,D,nH cnyqaJI B03MY111eHHb!X 

Hccne.n.yeMoe, ypaBHeHHe 
' ' ' , .. 

nonyqaeMhle pacmenneHHeM 

IlpHBO,IJ,HT. K Bhlp~elllUIM. 

ypaBHeHHil. · Ilo.n.cTaHoBRa TamiX PMOB B 

H aHaJIH3 COOTH~WeHHH Ha KOSIMJHQHeHTbl 

no cTeneHHM 'PYHI<~HH F B , PMe cnyqaes 

,D,nH np~o6pasoBaHHii BsI<JIYH,D,a, sa.n.aqau 

pacceHHHH n T . .n.. 

B 11. 2. 2 npe.n.naraeua11 MO,D,Hq>HI<aQHH 0606111eHHb!X PMOB JiopaHa 

Hcnonb3yeTCH BMeCTe co CBH3aHHhIMH C HHMH . ypa13HeHH.fIM'i!I Ha 

c1rnrynHpHoe MHoroo6pasHe · .n.nH Haxo}K,IJ,eHHH npH6nHmeHHhIX 

(aBTO)npeo6pa30BaHHH BsI<JIYH,D,a H npeo6p8.30BaH:HH THila Meypbl Me}K,IJ,y 

perueHH.FIMH ypaBHellllH COOTBeTCTBYKJlllWC pa3HblM BH,D,aM B03MYllleHHH. C 

STOH TQq!{H speHH.FI paccMaTPHBaKJTCH B03MYllleHHble ypaBHeHHH KdV, MKdV 

H ypaBHeHHe Kayna-KynepmMH,D,Ta, OCHOBHhle COOTHOWeHHH ,IJ,n.FI I<OTOPhlX H 

me B3aHMOCBH3b npe)J,CTaBJieHHhI' Ha pHc~t--3, a TaI<--me Tai< Ha3blBaeMoe 

RLW--ypaBHeHn:e 

u + 6uu + u + cu = O 
t X XXX xxt 

IlpH STOM HCilOJib3YKJTbCH qlYHl<QHH 

V = :x ln (Fl JF:") 
C = -- F IF 

. t. X 

S ~ F ·1F ~ 3/2 F2 /F2 
XXX X :, XX X 

TaHHe qTo 

v = - v2
-· ·s12 

X 

V = CV2
-- CV+ (CS+ C )/2 

t X XX 

' le I « 1 

8 

u'+6u'u'+u' +c(cx'u' 2 u'+7u'u' +13'u'u' +ou' )=O 
t x 3x x 3x x 2x Sx 

u +6uu +u +dcxu2 u +7uu +13u u · +ou ·) = □-
t X 3X X 3x X. 2X Sx 

t 
u=r u'==}: 

l 
u~u'sc/12((cx'-cx)(u +2u2 )--(p'-13)u ) 

xx xx 

-------------:-, 
CsS+A +c(os +(7/4~o)S2 +A·7S/6+A) 
. 1 xx 1. 2 

-1 
-----, 

S + C +CS+ 2SC = 0 
t XXX X X 

S~f{q) 

S"f{q) 

q +6q q+q +c(oq +5(r4o)q q 2 +(3r10o)q q +7q q Ja10. 
t X 3 X 5 X X,-- ~ X 2 X 3 X 

l Q =J: 

J. .-------------- -------------, 
q'+6q'q'+q' +c(oq' +5(r--4o)a'q' 2 +(3-,-10o)q'q' +7q'q' Ja10 

t x 3x Sx ~ x 2x 3x 

Puc.1 CBOHCTBa B03MyllleHHoro ypaBHeHH.FI KdV CBR38HHble C ypaBHeHHeM 

Ha CHHrynRpHoe MHoroo6pasHe. 
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S + C + 2C S +CS= 0 
t XXX X X 

y,n:06H11e ,ll;J1H rrp0Be11emui: Bhl'UiCJ1eH11i1 l1 BBe,n:eHHhlMl1 paHee ,n:pyrm,m: 

aB'ropaMl1' T. K. yce'IeHHhll1 PHl\ JlopaHa B 3TOM CJ1yt!ae rrpe,n;cTaBJ1HeTbCR 

TI0J1l1HOMOM no_ ¢YHKIUrn V C K03qJqm'~l1eHTaMM 3aBHCH111HMH OT C 11 S. 
ITo.ny'!eHHble npeo6pa30BaHHH MCITOJ1b3YIOTCH ,UJ1R Haxol!l,ll;eHHH 

rrpH6J1MlReHHhlX .UBYXCOJ111TOHH11X' peweHl1M 3Tl1X ypaBHeHMM. 

PaccMaTp11BaeTCR TaKIRe rrpMMeHemi:e MeTO,Ua CMHrynHpHh!X MHoroo6pa3MM 

K c:11:cTeMe ypaBHeHMtt, rronyqaeMcii1 rrpHMoi1 Teop11en B03MYll1em1i1 M3 

B03My1tieH.Horo ypaBHemiro KdV c rrpoM3Bo;iH11MM ,n:o ce,n:bMoro nopH,n:Ka 

BKJllO'-J:MTe·nbH0 l1 TaKJ!ie IlOCTpoeHhl .UBYXC0J1MT0HHble peweH!1R. 

B rr.2.3 M~TO,U npMMeHReTCR K rrceB,UOI10TeH~l1aJ1bHOZ ¢YHK~HH 

ypaBHeHHH ce,UhMOI'O rropR.ri;Ka 

u - 45(a/4 + b)u2 u - 3/2 auu - (9/2 a+ 15b)u u + 
t X XXX X XX 

buxxxxx + c( au3ux + 13u:+ ._uux uxx + <'lU2llxxx + ~uuxxxxx + 

(U U + €U U + µU )· ~ 0 
X XXXX XX XXX XXXXXXX 

le I « 1 

l!aCTHhlMl1 CJiy'laHMl1 KOTOporo HBJ1HIOTbCH yIBe YITOMHHYThle ' B03My111eHHOe 

BhlCIUee ypaBHeHMe KdV, B03MY111eHHhle _ypaBHeHl'!H Kayrra-KynepIIIMJmTa 

M CaBa,n;a-KoTepa, peilleHMH xoToporo B 6onee 06111Hx cJiy'laHx He MoryT 

6b!Tb rrpe,n:cTaBJieHbl 0606111eHHhlMM pH,n;at.rn: JiopaHa. Ka:K pe3yJ1bTaT ,UJ1H 

3Toro ypaBHeHHH . TaK me Hatt,n;e!Ihl yIBe ynoMHHYThle . npeo6p~3oiaHMH 

Tnna M:11:yphl. 

B 3aI<JIIOtJe_HHH nepel!l1CJ1eHhl OCH0BHbie pe3yJibTaThl ,u:11:ccepTa~MM. 
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