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PaCCMOTp~M ypaBHeH~e ' 

U t + iau +if3(u xx -2aluI 2u)+yu 
x+O(U xxx -6a'~ U!2U X) = 0 . /1/ 

rAe x c R , t ~ O. 3Aecb a ,13 ,y ,o, a',lf3i+lol=l O. HBIlfllOTCfI Be-
U\eCTBeHHbIM~ KOHCTaHTaM~. B 4acTHocT~, np~ a = 13:::: y == O, 0= 1 
ypaBHeH~~ /1/ f1BIlHeTCfI KOMnIleKCHWM MOA~$~~~poBaHHwM ypaBHeH~eM 
Kop r e aera - ne <!>Plliaa, a np~ a = r- O = O , 13 = -1- HeIl~HeI:1HbIM 

ypaBHeHKeM Wpe~~Hrepa. 8 pa6oTe / 11 X~poTa np~MeH~Il CBOI:1 MeTO~ 
nocTpOeH~f1 COIl~TOHHWX peweH~1:1 K ypaBHeH~1O /1/. OTMeT~M, 4TO. 
Ha	 OCHOBe paccy~~eH~~, ~aIlo~eHHWX B naparpa$ax 8-10 KH~r~/3/, 

/1/ Mo~eT 6WTb npO~HTerp~pOBaHO MeTO~OM o6paTHol:1 aa~a4~ ~Ilfl 
onepaTopa A~paKa. 

Hbl OrpaH1tt4~MCfI CIlY4aeM 'J < O, «orna /1 / ~MeeT O~HOCOIl~TOHHoe 
peureuue ep(x. .t ) ~ L 2( R). He YMeHbwaH 06U\Hoci~, B ~aIlbHel:1weM Mbl 
6y~eM c4~TaTb, 4TO B ypaBHeH~~ /l/a",,--l. 

B HacToHU\el:1 pa60Te MW ~OKa~eM YCT0I:14~BocTb ~ByxnapaMeTp~4e

CKoro peWeH~f1 ypaBHeH~f1 /1/: 

c/J(K ,1.) =" r(x-vt)e i(ü) x+Àt) , /2/ 

r~e 

r(f) """-'3 sechaf, v=y+a2 o -3Ú)20 -2fJM, 

À -z; -- a - y (I) + fJ ü)2 + oCJ) 3 - a 2f3 - 3 a 2 [) (I) , a ;> O, 

a	 ~ W - BeU\ecTBeHHwe napaMeTpw.
 
Mw ~MeeM B B~~y YCTO~4~BOCT~ OTHoc~TeIlbHo nceB~oMeTp~K~
 

cl(u,c/J)= inf i: u(x,t)_e i
(l) 11 c/J(x-(,t)iI , 

1	 /3/ 
(11 ,() r.; R 2 

1(R).
rne !,. :i 1 - HopMa npOCTpaHCTBa Co60IleBa H 

Bonpoc YCTO~4~BOCHl peWeH~f1 cf:> (x,t) B MeTp~ xe /3/ eCTeCTBeH 
~nfl ypaBHeH~f1 /1/ /CM,/4-6'l . 

CHa4aIla nOKa~eM, ~cnOIlbaYfl Teop~1O KBa3~Il~HeI:1Hwx 3BOIlIO~~OH

HblX ypa BHeH~I:1,17 .81. 4TO 3a~a4a Kow~ .nna ypaBHeH~f1 /1/ c Ha4aIlbHbl
M~	 ~aHHbIM~ 

u(X,O) ~ g(x) '= H s( R ), s ~ 2	 /4/ 

---- --'-'

"'Vlhi1t~Hk1~ 1:.»C'rrtfJT1 
lIeJaHl I~C3elOE!aE~ 
;::~ i1fA~TC'U A 
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li1MeeT eAli1HCTSeHHOe rnoõans aoe peureuue u t x .t ), npn 3TOM U(', t) G 

ç; C(l O,oo);H S). 3Aecb H S( R) - npocrpauc r aa Coõone aa co CTaHAapT

HO~ HOPMO~ 11· Hs' 
J\IlA onpeneneauocrn paCCMOTpli1M cIlY4a~ o> ° /npli1 0.<'; ° MomHO 

nocrvrnrrs aHaIlOrli14HbIM o6pa30M/ Q Torna npu AOKa3aTeIlbCTse r eo
'peMbl cyuiec r eóaaaaa MomHO C4li1TaTb, 4TO S /1/ o == 1 Q AIlA Toro 
4T'o6b1 npli1MeHli1Tb TeOpli11O a6CTpaKTHblX KSa3li1Illi1He~HbIX ypasHeH~1~, 

3an~weM ypasHeHli1e /1/ S BeKTopHo~ $OpMe: 

W t + a J w + f3 J ( w xx - 2(7'( w*w) w1r+ 

/5/ 
+yw + W xxx -6a (w*w)w = 0,x x 

rAe 

(O -1)
w == Reu) , w *= (Re u , Imu ), J == • 

( Im u 1 °
 
Z S S S s


BseAeM npocrpaucr ao ==H R e H R' r ne H R - eeuiec r aeuuoe npocr 
paHcTso Co6oIlesa, li1 o603Ha4li1M '4epe3 

d
P (t) == exp (_tD3 ] e exp (_tD 3 l, D == -dx- , 

~ 

Cli1IlbHO HenpepblsHYIO YHli1TapHYIO rpynny onepaTopos, Ae~cTsYIOIllli1X 

a npocrpauc r ee Z ~ Torna , nOAcTasIlAA s /5~ w == P (t) v(t), nOIlY
4li1M KSa3I1lIlli1He~HOe 3S0IlI04li10HHOe ypaaueuae 7,8/: 

Re g ) dv /6/-- + A("t , v) v == O, v (O}== ,(dt Im g 

rAe 

A(t,y) :::: a J + f3JD 2 -2f3aP(-t)Ja(P(t)y)P(t) + 

+ yD -6aP(-t)a(P(t)y)DP(t) 

ASIlAeTCA Illi1He~HbIM onepa ropoa , 3aSli1CAIllli1M OT t 11I y ç; Z s. 3Aecb 
a.(P( t)y) - onepa r op YMHomeHli1A Ha $YHK4li11O 

X -+ a«P(t)y)(x)) ==[ (P(t)y)*(P(t)y)](x). 

\- o S /7/
ECIlli1 auooa r s X :::: Z li1 Y == Z /s TepMli1HOIlOrli1li1 /, TO YCIlOSli1A 
a6CTpaKTHO~ TeopeMbI cy~ecTSOSaHli1A/7/ AIlA ypasHeHli1A /6/ npose
PAIOTCA TaK me, KaK s/8/, C$OPMYDli1pyeM pe3YIlbTaT, KOTOpbl~ nOIlY
4aeTCA AIlA ypasHeHli1A /1/. 

2 

... 

TeopeMa 1. A. nYCTb S >-.2. AIlA KamAoro:' g(x) Ç,H~ cyuiec r ayer" 
eAIIlHCTseHHoe oeureune u (x,t) , u (x,O) == g(x), ypasHeHHA /1/, KOTO
poe npli1HaAIlemli1T KIlaccy 

j ~ ç 

u G C([.O,T); HS)n C 1«(0,1'); H S- 3 ) , /7/ 

r ne T 3aSlItClItT T0n.bKO OT ~lglls' 
5. O'roôpaxeuae g -+ U HenpepblSHO S H s-HopMe B TOM CMbICIle, 

4TO ecnu gn-+ g S H S npli1 n-+DO li1 T'.<T, TO peureuue /1/ un(x,t), ! 

U (x,O) ==gn cyuiec r aye r npli1 r s l o, T'l AIlA'AoCTaT'o4Ho 60Ilb
w~x n li1 11 u - u II S -+ ° pa'sHoMepHo no t ç; [(),T '1.n 

B. T MomeT 6blTb auõpaao He3as'IIlCli1MO OT S S T'OM' CMbICIle,
4TO ecn« u(x,t) YAOBIleTBopAeT /7/ lIt u(x.O)==g (; ·H 

s' 
AIlA HeKO

r opor-o S' f:. S • s "~ 2, TO U (x , t) ynoene r eoprier /7/ li1 npn S' 

SMeCTO s , 
YCIlOSli1e r. CYlllecTsYIOT TaKl;1e aeurec r eeuuue 4l1tCIla sl ~ So~ 2 

li1 ueyõuaaouraa C!JYHK4li1A a, 4TO AIlA Ka>KAorO T >° lIt KamAo~ etJYHK
4li1li1 u ç; C«O,T); H S1 ), ynoene r aopnouieã /1/, li1MeeT MeCTo 

IIu (" , t)ll So < a ( 11 u ( , ,O 1I So ), t ç;. [O, T ). 

TeopeMa 2" nYCTb li1MeeT MeCTo YCIlOBli1e r. TorAa YTsep>KAeHli1A 
r eopenu 1 SblnOIlHAIOTCA npli1 T :;: 00 • 

neMMa 1. YCIlOSlIte r SblnOIlHAeTCA npli1 So = 2. 
AOKa3aTeIlbcTso. YTsep>KAeHlIte IleMMbI HenocpeACTseHHO SblTeKaeT 

li13 Toro etJaKTa, 4TO HeIl~He~Hble $YHK4li10HaIlbl 

:>O " 2 4 
P = r i u; 2 dx , E =Jo>o (I u x I _.\ u ] ) dx , /8/ 

:>Orl: .2[d(1 2 ) 1 2 1,2 2 1,6 1I = -00 I u xx ' - -dx ,u: - 6 U! 1u x 1 + 2 I UI dx 

li1HSapli1aHTHbI no SpeMeHli1, KorAa u(x,t) ABIlAeTCA peWeHli1eM 3aAa4li1 
Kowli1 /1/, /4/. 

AOKa>KeM li1HSapli1aHTHOCTb no SpeMeHli1 P , E lIt I~ AIlA 3Toro 
onpenenua perynapaaauao g( Ha g t» AaIlbHe~~eM g o603Ha4aeT': 
npcoôpaaoaaaae $YPbe-etJYHK4li1li1 g /, g (k)= '1-'«( k) g(k), r ne 'JI - 4eTHaA 
C<Xl -etJY HK4li1A, OS 'V <, 1 , 'V (O)= 1, np~4eM etJYHK4li1A fi (k) =1- 'V (k) 
li1MeeT S O HYIlb 6ecKoHe4Horo nopAAKa li1, KpOMe Toro, 'JI' CTpe
Mli1TCA axcnoaeauaans HO K HYIlIO npli1 k -+ ±oo • Hanpuwep , MbI MO>KeM 
nOIlO>Kli1Tb 'V (k)=exp[-s(k)l, s(k)=k 2exp(-1/k 2 1. H3 c soãcr aa 

DO
$YHK4li1~ 'JI cneaye r , 4TO g( (x) ~ H = nH s. 0603Ha4li1M. .coor ae r c r ayic-

S 
Illee peureuue /1/ 4epe3 u(x,t) ,u(x, O)=g( • 

HcnoIlb 3YA pa aeucr aa üaoceaena , HeTpYAHO auae cr a, 4TO g (-+ g 
s H S,s 2 2 npli1 ( .... O. Torna s Cli1IlY r eoperau 1 . A'ÍlA Ka>KAorO T ~<T 

lIt AIlA AOCTaT04HO MaIlblX ( 
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F 

u((x.t) <;; C([O.T'l,;H
OO 

) . 

/91 
Ilu (".t)-U(· .t)l! ~O

( S 

np~ (~O paBHOMepHO no t~ (O.T'l. A~<t><t>epeH4~PYfI no BpeMeH~ B /8/ 
~ Y4~TbIBaR, 4TO Ue (x.t) YA08neT80pAeT /1/, B KnaCC~4eCKOM CMbIC
ne nonY4~M I (u, ) = I (gc). P (u €) =: P(g c) • E (u c) = E (g , ). Aenafl npe-
AenbH~~ nepexoA B 3T~X paBeHcTBax, B c~ny /9/ nonY4~M ~HBap~aHT

HOCTb no BpeMeH~ P ,E ~ I. 
Ha r eooeau 2 ~ neMMbl 1 asrrexaer , 4TO aanava Kouru /1/, /4/ 

~MeeT eA~HCTBeHHoe rnoõans aoe peureune u (x , t ), Anfl «oroooro su
nonumorca YTBep}/{AeH~f1 r eopexu T ripa T =00 • 

OCHOBHY~ ponb B HaweM AOKaaaTenbCTBe YCTO~4~BO~T~ 6YAYT ~r

oar s 'pauee BBeAeHHble <t>YHK4~OHanbl P ~ E. KaK ~ <t>YHK4~oHan Q(u)
00 

= i .r uü xdx, Anfl koroporo T04HO TaK }/(e MO}/{HO noxaaa re , 4TO 
Q(u)~HBap~aHTeH no BpeMeH~, KorAa f1BnfleTCfI peweH~eM aaAa4~ 
Kow~ /1/, /4/. 

BBeAeM 060aHa4eH~f1: 

2 
11 u 11 1(q) = J I u x 11,2 + q2 

1I u 11 2. 
/10/ 

i7]4>(x.-t;;,tI1
11 u(x.t)-ed q(u.4»= ínf 1(q),


(7],() J;;. R 2
 

rAe q > O - KOHcTaHTa. 

JleMMa 2 /CM;6.9,101 r, nYCTb u(x.t)G C([0.00);H 1( R )) . (i).nYCTb 

dq(u.4»~qll4>ll. TorAa inf B /10/ AOcT~raeTCfI B KOHe4Ho~ T04Ke 
(7].0. ·(ii). dq(u. 4» - HenpepblBHafl <t>YHK4~f1 OT t <;; [0.00 ). 

JleMMa 3. 4>(x.t) M~H~M~a~pyeT <t>YHK4~OHan 

M(u) =E(u)-2wQ(u) /11/ 

, 2
B xnacce peweH~~ u t; C( [ 0.00) ..; H (R)) ypaBHeH~f1 /1 / np~ ycnoaua 

P(u)=P(4». /12/ 

T04Hee, CYuteCTBY~T nonoxa r eneuae KOHCTaHTbl K ,q , 00 /aa
B~cflut~e r ons xo OT napaae rpoe a ,w /, r arcue , 4TO, ecnu 
dq( u , 4» ,< ° ~MeeT MeCTO 0LteHKa 

0
, 

M(u)-JI,1(4»~Kd2(U.4». /13/
q 

AOKaaaTenbcTBo. 3a<t>~Kc~PyeM t ~ [0.(0). ~ nYCTb M~H~MYM B /10/ 
AOCT~raeTCR /B cuny neMMbl 21 B T04Ke (7]. ()=(7](t). ((t)) G R2

• 

nOnO}/{~M 

4 

~----

u(x.t)=:e i7] 4>(x-(.t)+h{x.t). /14/ 

f~K~M oõpaaoa , d (u , 4» = • h 11 1 (q).q 
BBeAeM óõoaua-ieuae: ~M = M(u)-M(cR), ~ nocne HeCnO}/{HbIX BbI4~ç

neH~~ nonY4~M 

i7] 24>
~M=2Re r e h(-4>xx -214>1 +'2iú>4>x)dx + 

2e+ .r [ I h xl 2- 41 4> 1 
21 h] 2 -2iw h hx -2 Re(h -2i 7]~2)] dx

2- .r j h! 2[ Ih 1 + 4 Re ( e i 7] 4> h)]dx • 

HenocpeACTBeHHoe B~4~cneH~e B~pa}/{eH~f1 B cKo6Kax B nepBoM 
~HTerpane AaeT Ben~4~HY -(a 2 + w2 ) 4> . a np~ nOMOut~ /14/ ~ /12/ 
nonY4aeM 

- 2 Re r e i 'fi li I 4>1dx = .r Ih 1 2 dx • /15/ 

CneAoaaTeI1bHO, 

2~= {[Ih 1 + (a 2+Ú)2 -41..l.]2)lhI 2-2iwhh _ , x ~ x 

- 2 Re(h2 e-2i 7]cf2) 1dx + .r 0(1 h 13 ) dx =1 +1 •1 2 

CHa4ana M~ B~BeAeM 04eHKY 

2
 
I 1 ~ ~- II h I1 2 + O ( I1 h 11 

3
) .
 

B ~HTerpane 1 1 nOAcTaB~M 

i(7]+w x-w (+ À t) 
h =(h 1+ ih2 )e /16/ 

rAe h l' h 2 - aeurecr aeauue <t>YHK4~~. TorAa ~MeeM 

2-6r2)h;ldx+ 2-2r2)h2
1 1= f[h~x+ (a .r [h;x+(a 21dx:: 

== .r h 1L 1h 1dx + f h2L 2h 2dx• 

CaMOCOnpfl}/{eHH~e B L iR) onepaTOp~ L 1 ~ L 2• nOpO}/{AeHH~e A~$

<t>epeH4~anbH~M~ B~pa}/{eH~f1M~ 

2 d 2
d 2 2 2 2 ' 

L = - -- + a -6 r • L2=-~2+a -2r (r=I4>I).
1 dx2 
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111 I-1MelOT l-lenpepblBHbl~ cnexrp , COBnaAalO~l-1~ co MHO}/(eCTBOM [a 2. (0 ) .nI-1CK
peTH~~ cneKTp onepaTopa LI COCTOI-1T 1-13 c06CTBeHHWX 41-1Cen À 

. 

o = - 3a2 

1-1 .\1= O c c06CTBel'tHblMI-1 4>YHKQI-1f1M~ f O = r 2 1-1 '1 = r ~ L 2 I-1MeeT 
eAI-1HCTBeHHoe c06CTBeHHoe 41'fCnO \IHynb" c c06CTBeHHO~ 4>y'HK~l-1eli1 r. 

Teneps pa3J10}/(I-1M h 1 1-1 h2 no cnexrpy L 1 1-1 L 2 : 

2	 2h 1 =/lor + [11 r ' +61 1, r r él 1dx = .r r'él 1dx = O; 

h 2 :::: /l 2 r + O2 • f r ()2dx = O. 

nOACTaBn~fI 3TI-1 BWpa}/(eHI-1f1 B BepXHeM npeACTaBneHl-11-1 I-1HTerpa

na I l' nonY4l-1M, 4TO 

2
I 1 = - 3 a 2/l ~ 11 r211 + f O1L 161 1dx + J61 2L 261 2dx •	 /17/ 

Paanaraa Oi no uenpeoueuoay cnexrpy L i 1 ,2, BblBOAI-1M 
HepaBeHCTBa 

2IO í L i (fi dx ~ a \ \ °i Ir ~ i:= 1. 2.	 /18/ 

C APyro~ CTOPOHW, 

11 0 112= t[h 1112-/l~1\ r 
2 

11 
2 -/l~11 r'11 

2• 
1 /19/ 

211 0 2 11 = II h 2112 -fl ~ 11 di ~ 

nOACTaBnflfl /19/ 1-1 /18/ B /17/ 1-1 B~4Kcnflfl cooTBeTcTBYIO~l-1e 

HOpM~, nonY41-1M 
• 

2 2 16a 3 2 2a3 2 2 
I 1 ~ a (11 h 11 - -3--/l0 - -:r/l1 - 2 a/l 2 ). 

Teneps Mbl 0l-tCHI-1M tLi -repe s 1I h 11. 

A. O~eHKa Anfl "» 

nOpcTaBnflfl h 1-13 /16/ B neBYIO 4aCTb paBeHCTBa /15/, nony41-1M 

2
 
- 2 ( r h 1 dx = 11 h 1I •
 

2
nOnO}/(I-1M r =/l r + t{;, r ne 'KOHcTaHTy li. > O Bbl6epeM n03AHee. \.1MeeM 

f	 ~h ldx :: \ \ r 211 2/l o = (4 a 3 /3)/l O. OTCIOAa 

3 24a ,	 1 11 \ 1 3- flflo + r t/J h 1dx =-1f h 

Bbl61-1paeM fl TaKI-1M 06pa3QM, 4T06bl K034>4>I-1Ql-1eHT neperi Il' h 

6WR MI-1HI-1ManbH~M, TO eCTb 

4
/l=;;a. II t/J \l 2 

= a (~~"2 - 2).
371 

CneAOBaTenbHO,
 

i6a 3 2 3

-3-fl~ .$(4- ;-)II'hll'2+ 0(II'hI1 ) . l' 

g 

O. OQeHKa Anfl fll 1-1 /l2
 

Bocnonb3yeMcfI 4>aKToM, 4TO B T04Ke(~.'). B KOTOPO~ AO~Tl-1raeT


~R	 inf B /lC/, nepBwe 4aCTH~e np0l-13BOAHwe paBHW HynlO: 

a 2 a 2-a-- d (u, (,6.) =-- d (u , 4» =0. 
~,q qa, 

nOcne COOTBeTCTBYIO~~X BW4I-1CneHI-1~ nonY4aeM
 

a 2 i~ 2 
--- d (u, 4» = 2 Jfi ( e ( - cP + q 4» h dx = a~ q	 xx 

--:..r ( (a2 -(,) 2 - q 2 - 2 r2) r h 2- 2M r' h 11dx = O; 

a 2 i~ 2--F d (u, 4» = 2 Re ( e ( - 4> + q 4> ) h dx = a s q	 xxx x 

2 
=:	 rr (6 r2 _ a2+ 3 (J) 2+ q 2)r' h 1 +(6r2- 3.a + <L)2+ q 2) ú) r h2 1dx = O. 

nOACTaBnflfl B 3TI-1 paBeHCTBa.' 

3
 
11 ' 1\2 2a .
.rr r h 1dx = /l1 I ,r I = :r-/l 1 ' ( r h 2 dx = /l2\ \ r!! 2 = 2a /l 2 • 

BblBeAeM CI-1CTeMY
 

4a 3 w 2 2 2 3


]

--3- /lI + 2 a(q +co - a ) /l 2 = - 2 J r h 2 dx;
~ 

t } 2a
3

2 2 2 2 2 2 --- (q + 3w -a )/l1 + 2aw (q + ({) - 3a )/1 2 =
 
3
 

1-1, cneAoBaTenbHo, = -6 r r 
2 
r' h 1 dx - 6 w 

3 
r h 2 dx. 

.1_ a 31/l OI ~ 
3 .. 

6 

U~lll' h 111 
/l 

+ _l-li h I1 ~ 
2/l 

7 



Peuran rary CIIlCTeMY OTHOCIIlTeIlb HO /l1, 11 /l2' nOIlY411lM
 

6w(q2+ (2) r r3h"2dx +9(q2+ w2_ a2) f r2r' hldx
 
IL = ---~--------_._---~---------------------------

1 a3(4a2q2_(q2 + a2 +(2)2) 

(q2":"'3r.u 2 _ a2) f r3h2dx -6r.u f r2r' h ldx 
fl = ---------------------------------------- 

2 a (4a2q2_(q2+a2+w2)2) 

TO eCTb 

3h 2r'hfli=K p J r í=1,2.2dx+ K i 2 J r 1dx. 

OTCIOAa 

I /l i I ,::; IK i 1 III r 3 II li h211 + 1Ki 2 I 11 r 1-' I1I1 h 111 .~ 

~ C (a ~/ 2 IK i 1 I + a 7/ 21 K i 2 I) li'h ]1• 

Ilonaraa q 2= N (a 2 +w 2) , N »1. 111 04eHIo1Bafl K i j, nOIlY4aeM OKOH4a
TeIlbHO 

32a 2 
---- fl + 2 afl

3 1 

/B BepxHIIlX 
na , $IIlKCIIlPYfl 

2 C 2
,~---II h 1I . 

2 N 2 

04eHKax C 060aHa4aeT a6COIllOTHYIO KOHCTaHTY/. Tor
N AOCTaT04HO 60IlbWIIlM, 6YAeM IIlMeTb Ol.\eHKY 

2 2 
11 ~a2r1'hIl2[1_(4_ ~i--)- -32] + 0(II'hI1"3)z. a21IhI12+0(lIhI13). 

C APyro~ CTOPOHW, HenocpeACTBeHHO Ol.\eHIIlBafl cHlIlayl~nOIlY4l1lM 

1 1 2 11hx11 
2+ 

(w2-5a2)11hI12-2Iwll1hll'llhxll ~ 

2)llhll'::~ ~-II h.~112 + ((U 2 + 5a 

06beAIo1Hflfl o6a HepaBeHCTBa, BWBOAIo1M
 

I 1 = (1 - 2K ) I 1 + 2 K I 1~ (-~ - K ) a
2 

11 h II 2 +
 

3) 2)llhI1 2 
+0(llhI1 + Kll h l 1 

2- 2K(w 2 + 5a = x

2+ 3).
== [~2 -K (l1a 2+2w2)] II h11 0(11 hl(KII: hxl1,2+ 

8 

Onpenenaa K TaKIIlM 06pa.30M, 4T06bl 

22 a 2 2)2 K q = -- - K ( 11 a + 2w •
2 

TO eCTb 

K =------ a2 ___ir 

fI
 2{2q2+11a2+ 2úl 2 )
 

BblBOAI1M HepaBeHCTBOI" 

3 
1 ~ K\\hll~ (~)+ Kq2\\hI12+ 0{llhiI ) .1 

AaIlee IIlMeeM 

~ M == I 1 + I 2 ~ K II h 11~ (q) + K q 211 h 11
2

+ 0(\ \ h I~ 3) ~ I I 2\ == 

2(K 
= Kd~(u••4» + I1 hI1 q2+0(llhll) + O(max! hl ». 

nYCTb 00> o 111 d q(u.4»,<0o.TorAa
 

li' h 1I s: lJ..~11~~2 __ ,< ~Q.
 
q q 

111 B CIIlIlY IleMMbl Coõorre aa IIlMeeM maxlh[,~.llhll1(q)/v'2q<00//2q. Cne
AOBaTeIlbHO, $IIlKClIlpYfl 00 AOCTaT04HO MaIlWM, nOIlY4I1lM, ~TO K03$$Io1
I.\lIleHT nepen 1I hll 2 B BepXHeM Bblpa}/(eHIIlIll 6YAeT HeOTpllll.\aTeIlb HbIM. 

OTCIOA~ ~M = M(u) - M(4)) ~ Kd~ (u , 4». 
TeM caMWM IleMMa 3 AOKaaaHa. 
Tenepb MW rOTOBW AOKaaaTb OCHOBHylO TeopeMY HacTofl~e~ pa60TWg 

TeopeMa 3. AIlfl Ka}/(AOrO e > O cyurec'r ayer õ 1> Ü ',TaKoe, 4TO ecnv 
u(X,t) aanae r ca peweHlIleM aaAa411l /1/, /4/ 111 d(u.<j»l t=o'<Ol' TO 
d (u ,4»,« AIlfl se ex t ~[O, (0). . 

;!
 

~oKaaaTeIlbcTBo. CHa4aIla AOKa}/(eM TeopeMY nplll AonoIlHIIlTeIlbHOM
 
ycnoaaa P (u)==P(<j». nYCTb K ,q , 00 Bbl6paHbl B COOTBeTCTBlIl1ll c nesi-

MO~ 3. TaK KaK ~M He aaBIIlCIIlT OT t ,t ~ [Ó,oo). TO cyurec r ayer KOH

CTaHTa m, r axaa , 4TO ~M.~ m d 2(u. 4> ) I tr=0 • B AaIlbHe~weM, He orpa

Hl>l411lBafl 06~HOCTIIl, 6YAeM C4I1lTaTb, 4TO m ~ 1 t q ~ 1 •
 

l
 nYCTb
 

i - o -- ) 
e > O. = mio v" ~ . ~ • v' ~ eõ 

1 ( ··m 2q m~ 
li 
II 

111 d(u , '4» I t == O < 1 • . t õ 

TorAa 
~ 

dq(u. 4»lt=o ,~q 112 deu, 4»[ t= O < °0 / 2 
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~ ~3 neMMW 2 (ii) BWTeKaeT, 4TO cy~ecTByeT 4~~no To>O. Ta~õe, 

4TO dq(u.ct».<ôo ' t Ç;(D.To). Torna B C~I1Y neMMW 3 ~M~Kdq(u. ct» 
t ç (o. To) • 

nYCTb T max ~Bn~eTC~ caMWM 60nbw~M 4~cnoM, TaK~M, 4TO 
~M > Kd~(u.ct». t <; (O.T max). 

,QonycT~M, 4TO T max'<oo. Torna np~ t ~ (O. T max 1 ~MeeM 

2
 
2 ~M m 2 m 2 Ôo
 

dq(u.ct>).~ -K~ -i{ d (u.ct»1 t=O .< K ô l ~ T· 

np~MeH~~ e~e pa3 neMMY 2 (ii), nonY4aeM, 4TO cy~ecTByeT 

4~cno Ti> T max' r axoe , 4TO d q(u. ct».< ôo. t ç; (D. Ti). 
B c~ny neMMW 3 3TO npOT~Bope4~T Aony~eHHOMY Tma~oo. Cne-

AOBaTenbHO, T = 00 ~ max 

~M2 Kd2(u.ct»~Kd2(u.ct>), t <; [0.(0).
q 

OTclOAa d2(u.ct»~ ~M/K::; (m/K)ô~«~ t~[O.oo). TeM caMblM r e o
peMa AOKa3aHa. 

Tenepb ocB06oA~MC~ OT br-paH~4eH~~ P(u)=lluI1 2=11ç611 2 
== P(<,b). 

~MeeM 11ct> 11 == (2a)lh. nOnO)f{~M b ==! I U 11 
2/ 2. ~ nycr e np~ 3TOM ct>b __ 

~MeeT B~A 12/, r ne BMeCTo a npOCTaBneHO b . Torna IIct> bll==llul!=J2b. 
nOnO)f{~M rb==lct>bl. tlonc r asnan B.~HTerpan IM~H~MYM kor opor o 

no (TI. () ~Bn~eTC~ d
2(ct>b' ct»/ TI =(a2-b~(11 + 2 oúJ) t • (= (b 2 - a 2 )t • 

nonY4aeM HepaBeHCTBO 

2(ct>b'ct»,S:
d (1 +Ú)2 )lllb-rI12+ 1I r h- r'll: 

Ha OCHOBe 3Toro HepaBeHcTBa, np~MeH~~ TeopeMY KOHe4HWX np~

pa~eH~~ K rb-r ~ r;)-r' np~ 1/2~ b/a ~ 3/2 (<:::r.>";b-a[.s:a/2),nony-
4~M d(ct>b.ct»~lb-al C.rAe C=C(a.(u) He 3aB~C~T OT b , 

nYCTb ( > O. ~3 HepaBeHcTBa 

I li ~b II .., 1I ct> 1I I == I IIU 1I - 11, ct> : I i < d(U • ç6 ) i t= O < o1 

sarexaer 

-(2a)_1/2 ô 1 < (11ct>ID- l l!eP !1-1 < (2a)_1/20~J
b 

~, cneAOBaTenbHo,.1,-ô 2 <b/a <1 +02 , TO e cr s :b-a l <a0 2 • r ne 
ô 2 =(1 +(2a)-lh ô1)2 -l. 

TaK~M 06pa30M, 

d (u , ct>b ) It=O ,S: d( U. ct> )1 t=O + d( ç6. ct> b)1 t=O < 

<ô l+aCô 2=ôO ' 
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j
;.. 

. i 

; ! 
Bbl6epeM õ 1 AOcTaT04HO ManblM ~ n'pi-1MeH~M y)f{e AOKa3aHHYlO 4aCTb 

reooeau: 

d(u.ct>b )lt:=o .< Ôo => d(u.ct>b) .« /2. t 4; [D. (0). 

B cuny HepaBeHCTBa \b- aJ.~ a/2 MD>KeM auõpar s Ôo He3aB~C~MO
 

) OT b ICM. AOKa3aTenbCTBO neMMW 3 ~ B~A KOHCTaHi K ,q ,~ /'"
 
I' Tor.aa , BbI6~pa~ ô l > O -AOCTaT04HO ManblM, An~ acex t ~(O. ~) nony

4~M 

d(u.ct» S- deu. 4>b ) + d(ct>b'ct» .< (/2 + aCô 2.< e , 

. Teopeaa 3 AOKa3aHa. 
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H3JJ.aTenbCKHH OTLten 06oeLtHHeHHOrO HHCTHTYTa HUepHbiX HccnenosaHIIf• 

HnHeB H.~., KHpqeB K.IT. PS-86-46 
YcToliqHBOCTb ogHoconHTOHHoro pemeHHH XHpOThl gnH ypaBHeHHH, 
o6o6maromero KOMnneKCHOe MOAH~HQHpOBaHHOe ypaBHeHHe KopTeBera
ge ~pH3a H HenHHeHHOe ypaBHeHHe illpegHHrepa 

~OKa3aHa op6HTanbHaH yCTOHqHBOCTb OAHOCOnHTOHHOrO peme
HHH XHpOTbl gnH ypaBHeHHH Ut + iau + i(3(uxx -2~lui 2 u)+ 
+ 8(uxxx-6aju[~x)= 0, rge x ~R,t~O;a,(3, y, 8, a ,10, 

: {3\ + [8i f. 0 - BemeC'l'BeHHhle KOHCTaHTbl. 

Pa6oTa BhlnOnHeHa B fla6opaTOPHH BhlqHcnHTenbHOH TeXHHKH 
H aBTOMaTH3aQHH OHHH. 

Coo6meHHe Ofu.e,llHHeHHoro HHCTHTyTa Jl)lepHbiX HCCne,llOB3HHH. Jly6Ha 1986 

ITepeBOA O.C.BHHorpagoBOH 

Iliev I.D., Kirchev K.P. PS-86-46 
The Stability of the Hirota Single-Soliton Solution 
of the Equation Generalizing Complex Modified KdV and NLS 
Equations 

We give a proof of the orbital stability of the Hirota 
single-soliton solution for the equation: u t + ia 'u + 
+i{3(uxx-2a]u] 2u)+8(uxxx -6a]u] 2ux) = 0, where x ~ R, t ~ O; 
a, {3, y, 8, a ,lo, lf3l + i 8\ 1:- 0 are real constants. 

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