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B HaCTOR~e~ pa60Te ~ccneAyeTc~ Bonpoc YCTOM4~BOCT~ peweH~~ 

81tlAa 6erYllIe~ BOI1Hbl B KI1aCCe y6bIBalO~~X <t>YHK4~~ AJlfl o6061l1eHHOro 
ypaBHeH~fl KopTeBera-Ae ~p~aa 

ut+(a(u»x+uxxx =0, xG-R, t~O (GKdV). /1/ 

B n~OHepCKO~ pa60Te /1< ~CnOnbaYfl CneKTpaI1bH~~ MeTOA, 6eH~a

MeH nOKa3an YCTO~4~BOCTb $OpMM peWeH~fl B~Aa yeAItlHeHHO~ BOI1H~ 

AI1fl ypaBHeH~fl /1/ B CI1Y4ae, xor'na (a(u» lt ::: UU x . Hexoropue He
T04HOCT~, Aony~eHHble B/1/, 6blI1l1 ~CnpaBI1eHbl 60H'O~ /2/ . 

B HaCTOfl~e~ pa60Te ,pa3B~Bafl ~Ae~ 6eHmaMeHa, M~ AOKa3aI1~ yc
TO~4~BOCTb $OpM~ peWeH~fl B~Aa 6ery~e~ BonH~ AI1fl ypaBHeH~fl /1/ 
B cnY4ae, KorAa Hen~He~HOCTb a(u) YAOBneTBopfleT Het<OTop~M ec
TeCTBeHHblM AOCTaT04HblM YCI10BltlflM. B 4aCTHOCT~, KorAa (a(u))x ::: 
= unu ' n0I1Y4aeTCfl YCTO~4~BOCTb ripa n < 4 J.1 n = 2, OTKYAa asrr ex 
KaeT pe3YI1bTaT pa60T~/31 B BellleCTseHHOM cnY4ae. B pa60Te 141 TO~e 
Ha OCHOBe ~AeJ.1 6eH~aMeHa He3aB~CJ.1MO n0I1Y4eHW nOAo6H~e peSYI1bTa
Tbl A1lfl ypaBHeH~fl /1/. A B/6/, ~cnOnb3YR reOMeTp~4eCKJ.1~ MeT0A.,oC
HOBaHHM~ Ha np~Hu~ne KOMnaKTHOCT~ n.n.n~OHca /61 , aSTOp AOKaaan 
YCTO~4J.1BOCTb yeA~HeHHO~ BonH~ AIlfl ypasHeHJ.1fl /1/ s cny4ae, KorAa 

(a(u»x ::: u'' U x' n <4. 

§ 1. OCHOBHWE nPE~nOnO!EHHR H $OPMynHPOBKA PE3ynbTATA 

Anfl YAo6cTsa B AaI1bHe~WeM 6YAeM npeAnonaraTb,4TO a(u) - $YHK
4J.1fl AOCTaT04HO rnaAKafl ~ HOpM~pOBaHa YCI10B~eM 

a(O) ::: O. /2/ 

3a$~KcHPyeM KOHcTaHTy c: 
C <. a ~ (O) /3/ 

~ 6YAeM ~CKaTb peWeHJ.1fl /1/ B B~Ae 6ery~e~ BonHW: 

G- C3(RJ
u(x" t.) ::: <lJ(x - ct) • <Il(y) I 

/4/
 
<1l(y} ::: 4l~(y) :::<Il"(y) c O npl-1 y::: ± 00.
 

nOACTaBnflfl /4/ B /1/ J.1 ABa p3aa ~HTerp~PYR B c~ny /2/, nonY4aeM 
ypaBHeHJ.1e ! 

s 
ct>~2::: U(<1') , r ne U(a)::: cs 2 -2 r a(z)dz .. /5/ 

o 

. ._":..-'-- -.~ 

a ...", ~ ..'" " .......1~'1l"J \
V •.tf'f..."ltl. ;..,·WH t't1\-lfi.1'iJT 

.J\'~yJ!'1;(êÃ ~H: ~r.~\íH1iUI!i 
--' . -- -- _.. - ... 
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AonYCT~M, 4TO $YHK~~R U YAOBneTBOpReT ycnoB~D: 

/H1/ •. CYl1\eCTByeT KOHCTaHTa A = A(c) > O :raKaR, 4TO U(A)= O, 
U"(A) = O, U(s) > O AnR O <s <A. Ecria /H1/ BblnOnHReTCR, TO 
~CKOMOe peureuae <P = '<1J(y) onpenenae'r ca np~ nOMOI1\~ $OpMynbl 

A dz /6/I = \Y [. 
<1J VU(z) 

B ,qaJ1bHeIltWeM, Kor,qa Mbl 3aXOT~M nO,Q4epKHYTb 3aB~C~MOCTb cIJ 
OT C KaK OT napeaerpa , TO 6YAeM nacar s e!J = <1J (y, C) • 

~CHO, 4TO B /H1/ YCJ1OB~e cYl1\eCTBOBaH~R A, U(A) = O rapaHT~
pyeT orpaH~4eHHocTb c1J, a ycnoB~e U'(A) ~ O nOCTaBneHO AJ1R Toro, 

4T06bl 'cIJ ~MeJ1a $OPMY "xonoxona'", TaK KaK B cnY4ae U'(A) = O 

cIJ ~Mena 6~ $OPMY K~HKa. 

0603Ha4~M a = ~10-j. AnR YAOÕCTBa nepe4~cn~M OCHOBHble 

CBOIltCTBa cIJ B cne,qY~l1\ellt neMMe. 
lleMMa 1. cIJ RBnReTCR 4eTHOIIt $YHK4~ellt, c1J(O) = A; O < c1J(y) < A 

npa y:f. O. ~Me~T MeCTO o~eHK~ 

k
I ~ c1J(y) I < const . e -o Iy I Os k ::;3, y ç; R. 

dyk 

$YHK4~RcIJ(Y,C) ,q~$$epeH4~PyeMa no napaMeTPY c, ~ ,qnR npo~3Bo,q


HOlltcIJ c BblnonHR~TCR 04eHK~:
 

d kcIJc (y) :s const.(l'+ !y\)e -aly\ k = O, 1; y <; R. :
 
dy k
 

Mbl ,qOKa)l(eM YCTOIlt4~BOCTb peureuna c1J(x - ct ) OTHOC~TeJ1bHO nc e a

,qoMeTp~K~ 

/7/d(u, c1J) = inf II u (x, t) - cIJ (x - , ..: ct) 11 • 

'~R . 1 

3,qeCb 11·111 - HopMa B npocr paacr ae C060neBa H 1 (R) •
 

KaK ~3BeCTHO 17/, 3a,qa4a Kow~ /1/, /8/
 

u(x, O) = uo(x) ç; H S(R), s > 3/2 /8/ 

~MeeT eA~HCTBeHHoe peweH~e; u(x, t), KOTopoe np~Ha,qne)l(~T Kna~cy 

C([O,T); H S ) nC 1([O,T);H S -
3 ) , r ne T 3aB~C'~T r onsrco OT Iluoll s· 

YcnoB~MCR B ,qanbHelltWeM no,q [O,T) nOH~MaTb ~HTepBan, Ha KOTO

pOM B c~ny TeopeM~ KaTo 171 CYl1\eCTByeT e,q~HcTBeHHoe peweH~e 
u(x,t) 3a,qa4~ Kow~ /1/, /8/. OTMeT~M, 4To.np~ HeKOTOp~X ,qonon

H~Te~bHWX Tpe60BaH~Rx K Hen~HeIltHOCT~ a(~ MO)l(HO ,qOKa3aTb, 4TO 
T =00, T.e. CYl1\eCTByeT rn06anbHoe peweH~e 3a,qa4~ /li, /8/. 

AJ1R aanaaaor-o u ç; L 2(R) 0603Ha4~M 
00 

Q(u) f u
2(x) 

dx • /9/ 

2 

~c~onbSYR pe3ynbTaT~ KaTo / 7/, HeCnO)l(HO nOKa3aTb, 4TO ecn~ 
u(x, t) ~ H s, B > 3/2 ~BnReTCR peweH~eM /1/, TO Hen~HeIltHbli1 $YHK
4~OHan Q(u) ~HBap~aHTeH no BpeMeH~. BTopoe OCHOBHoe npe,qnono)l(e
H~e TeopeMW 6y,qeT: 

d 
/H2/. -Q(cIJ) > O. 

de 
C$opMyn~PyeM OCHOBHOIIt pesynbTaT Ha~TORl1\ellt pa60T~. 

TeopeMa 1. nYCTb BblnOnHRIOTCR ycnoaun /H1/ ~ /H2/ ~ nYCTb 
u(x, t) ~ C([ 0, T); H S(R)) I S > 3/2 - peureuue 3a,qa4~ Kow~ /1/ ,/8/. 
Torna ,qnR xaxnoro (.> O CYl1\eCTByeT Ô > O TaKoe, 4TO ecru
deu, '<11)1 t=O <8, TO d(u, <1» < e ,qnR acex t ~ [O,T). 

AOKa3aTenbcTBo TeopeM~ M~ nonY4~~, o~eH~BaR CH~3Y BTOPy~ Ba
p~a4K~ ~HBap~aHTHoro no BpeMeH~ Hen~HeIltHOrO $YHK4~OHana 

E (u) = r(u; + P(u» dx , /10/
-00 

S 

rne P(s) = - 2 J a(z) dz, np~ nOMOI1\~ no,qXOARI1\~X cnexr paneuax aanau. 
o 

np~ 3TOM CYl1\eCTBeHHY~ ponb 6y,qeT ~rpaTb /H2/. YcnoB~e YCTOIlt4~BO

CT~ /H2/ ,QI1R ypaBHeH~R (GKdV), HacKo~bKO HaM ~3BeCTHO, anepaae 
nORB~nOCb B pa60Te 18/. 

npo~nn~cTp~pyeM TeopeMY B npOCTOM 4aCTHOM cnY4ae cTeneHHOIIt 
Hen~HeIltHOCT~ 

u t + U Pu x + U xxx = O, p > o. 
AnR Ka)l(,qoro c > O ycnoB~e /H1/ B~non~ReTcR, ~ peweH~e 

e!J(y) ::z (c(p + 1) (p + 2) ) IIp , y =x - ct ,
 
2Ch 2 (pYVc /2 )
 

Tal< KaK Q(e!J)=Mc2lP- 1I2 
, r,qe M> O - KOHcTaHTa, 3aB~CRl1\aR 

iTonbKO OT P, ycnoB~e /H2/ 3KB~BaneHTHO ycnosao t - t>O, r e . 
p < 4. 

§ 2. BCnOMOrATEJ1bH~E PE3YJ1bTAT~ 

AOKa3aTenbCTBO neMM~ 1 3neMeHTapHoe. aeIltCTB~TenbHo, ~3 onpeAe
neH~R U(8) ~ B cuny /3/ cnenyer , 4TO U(O) =U'(O) = O, U"(O) = 
=20 2 > o. O'rcona , ~cnonb3YR /H 1/ ~ /6/, nonyvaex <1>(y) -+ A np~ 
y -+ O, <1>(y) -+ O npa Iy 1 -+ OQ ~ O <e!J(y) < A np~ y f. O. I 

nYCTb KOHCTaHT~ K> O, Ao > O Bbl6paHbl TaK~M 06pa30M, 4T06bl 
~MeJ10 MeCTO HepaBeHcTBo Ib(z) I $ Kz a < o 2 npa O$. z ~ Ao /,qnR 
Hac ~HTepeceH cnY4allt A $ A /. 3Aecb b(z) = a'(z) - a'(O) • BbI6~o
 
paeM Yo ~ O TaK~M 06pa30M, 4T06bl e!J(yo) = Ao. B TaKOM cnyuae
 
e!J(y) $ A o AJ1R Iy I ~ y o ~,cne,qoBaTenbHo, c HeKOTopblM Z *, 
O.~z*~z ~MeeM 
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A A A o dz o dz o b(z*)dz
I = J - + J --- ;=.:===~-< 

e1J JU(z)<lJ aZI1l a zJa2 - b(z *) (u + Ja 2- b(z *» 

A A	 AOo dz o Kz a -1 dz	 1 + B,< r -- + r _.--	 = -In <lJ(y)"'tÍl fiZ Ó aJa2 _ Kzá (a + Ja 2 _ Kza ) o 

rAe B - 3Ha4eH~e nocneAHero ~HTerpana.
 

TaK~M o6pa30M, ~3 )6/ B~TeKaeT
 

Ao
 
aly I - In-- ~ a (yo + fi) np~ Iy I ~ YO'
 

'<1J(Y) 

OTc~Aa nonY4aeM 04eHKY 

~(y) ::: const . exp [ -a \y \ l, y ~ R. 

dk<lJ 
04eHK~ ;o,nfl	 --, 1 < k < 3 BbITeKa~T ~3 HepaBeHCTB


dyk - 

U(I1l) .,$ const.'<lJ2, lU' (<lJ)\ ,:5 consto <lJ, "!U"(<lJ) 1 :5 const 

~ ~3 ypaBHeH~~, KOTOp~M ~ YAosneTBopfleT: 

<lJ,2= U(I1l); <lJ"= ~U'(c1J); <lJ'" =~ U"(I1l)<lJ'.	 /11/ 
d

~cnonb3YfI /H 1/, nonyuae-t U(s, c) = O, dS U(s, c) 'f:. O np~ s =A. 

Cnenoaarens ao , ~3 TeopeMbl o HeflBHoi:1 <t:>YHK4~~ aurexae'r , 4TO A (c) 

asnaerca A~<t:><t:>epeH4~PyeMoi:1 <t:>YHK4~ej;1 OT c(c > a' (O» • 
Ecn~ nOnO}l{~M z 1(y) = <lJ(y), z 2(Y) = CÍl' (y) , TO nony4~M, 4TO z 1 

~ z2 f1Snfl~TCfI peWeH~f1M~ 3aAa4~ Kow~ 

zí = z2' z2	 = U'(z l' c), zl(O) =A(c), z2(0) =0. 

B TaKOM cny4ae TeopeMa O A~<t:><t:>epeH4~PyeMocT~ no napaMeTPY Aa
e r , 4TO' <t>YHK4~~ Z j = z j (y, c) A~<t:><t:>epeH4~PyeMbl no napaae'rpy C. 

nYCTb '<lJ = L <lJ(y, c). 4T06bl nonY4~Tb 04eHKY Anfi '<lJ (y), y > Yo' 
c õe	 c 

ry:>oA~<t:><t:>epeH4~PyeM /5/ no C. nonY4~M, 4TO 'w YAOBneTBopfleT ypaBc 

H'eH~~ 

W2
.W~ = u' (<lJ)	 /12/+--c -2W' '<lJ c 2<lJ' . 

~MeeMAanee np~ HeKOTopOM 3Ha4eH~~ <lJ*, os. 'W *::;w 

b(<lJ*)U'(W) = -(7 + --------. 
2<lJ ' a + ff= b (<1l *) 

4 

OTC~Aa np~ Y:2 Yo 

y U'(<1l) . lXl Kct>a 
I J dz + ay \ .$; J -- + avo = B 1 + oso • 

so 2w ' Y a + Ja 2 - K'<1la 
o 

B 1 = const , Bepxxaa oue-uca ~ oaaeucr so 

'41 2 
'<11 

2;: = 2 [;2- b('fl)*) 

Aa~T 

'W 2 (z)	 Z U'(fl» o z
I exp(- J dO)! :5const.'<1J(z)e,:Sconst. z 2: YO ' 

2<1J'(z) 2'<lJ'Yo 

Peuiaa n~He!:1Hoe ypaaaeuae / 12/ ~ np~MeHfIfI nOJ1Y4eHHble oueuxa , 
BbIBOA~M 

I'wc (y) I ~ const • (l + y) e 
-uy 

, Y? Yo • 

04eHKa Anfl ['fl)' (y) I esrr exaer HenocpeACTBeHHO ~3 /12/. Tenep s , c	 ' 
Y4~TbIBafl, 4TO '<li c - 4eTHafl <t>YHK4~f1, a 'W 'c - He4eTHafl, nony-raes 
OKOH4aTenbHO YTBep}l{AeH~f1 neMM~ 1. 

Ile"MMa 2 /CM. /2,3,9/ /. nYCTb u(x. r) (; C([O,T); H 8 (R» . 
s > 3/2 - peuieaa e /1/. (i). nYCTb d(u.·<J» <II'<lJ11. Tor'na inf B /7/ 
AOCT~raeTCfI B KOHe4Ho!:1 T04Ke (, = (t) ... 

( i i). deu, '<11) - HenpepblBHafl <t>YHK4~f1 OT t (; [ O, T). B (i) 11,11
HopMa B L 2(R}. 

§ 3. AOKA3ATEIlbCTBO TEOPEMW 1 

• 1. OCHOBH~M MOMeHTOM B AOKa3aTenbCTBe TeopeM~ 1 f1BnfleTCfI AO
kaaatenscr ao cnenyiourero YTBep}l{AeH~f1. CyU{ecTBY~T KOHCTaHTbl Bo> O, 
m > 0, He 3aB~Cflll\~e OT t, r axae , 4TO'~3 d(u.'w) <8 0 cnenyer 

E(u) - E ('<11) 2: md2(u, <1J),	 /13/ 
\~

B cne4~anbHOM cnY4ae, KorAa 

Q(u) = Q(w).	 /14/ 

n03TOMY cuavana AOKa}/{eM /13/. 3a<t:>~Kc~PyeM t (; [O,.T) ~ nYCTb
 
M~H~MYM B /7/ AOCT~raeTCfI /B cuny neMMbl 2/ B T04Ke t! = (t).
 
nOnO}l{~M h(x, t) = u(x, t ) -'<II(x - ( - ct) • TaK~M o6pa30M,~MeeM
 

deu, w) = \lhI11." nOAcTaBnflfl B /13/ u ='w+ h, n0J1y4aeM
 

ôE = E(u) -E(W) =-2 r (c1l" + a(<IJ»hdx + r (h;-a'(cIl*)h
2 

) dX, 

<1l * = 'cIl + Oh, 0.< e .< 1 . 
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np~ nOMOl.J.l1l1 /11/ 111 /14/ nocnenoaarensuo BblBOAII1M TaKIi1M o6pa30M, Lh = À_h_ + Lh +' L'<IJ c = À_f_ + L e+ ' 

2- 2 I (<IJ" + a (<IJ» h dx = - 2e J'<1J hdx == e r h 2 dx • 
~~~..:..2::t-l.:	 /17/ 

.OTcIOAa Hawa nepaaa uens - Ol..4eHII1Tb CH\.13Y (Lh+, h+). H3 cnexrpaneaoro 
pa3nO~eHII1H onepaTopa L BWTeKaeT

2~ == J (h 2 + (e - a ' (<IJ) h2 ) dx + r (a '(<IJ) - a ' (~ *)) h dx = a~ + I ,	 2x .	 /18/~.±..L~JJ~._.. 

li C APyro~ CTOpOHW, 1113 /14/, /16/ cneA~eT, 4io 

rAe I::; Ksuplhl 
a 

Ilhlll K- KOHCTaHTa /Tennep a/". 2 Lllbl12 
=-(<IJ,h) = (L<lJ ' h +h +h) =À_(f_,h_)+(Lf+,h).2	 c ........_--_~_. .......",.
 .__•. ._........_...:::;-~-t;...;,.
4T06bl Ol..4eHII1Tb BTOPYIO aapuaumo E, npeACTaBII1M a2E B BII1Ae 8 E 

= (Lh, h), r,qe -"fiTCKTAã":HêM'e'AJié'HHO nOIlY4aeMJ!
 
2 

I (Lf+' h +) I 2: I À J I f~ I1 II h_li + ~ 1I h 11 I . /19/ 

L == - ~ + e - a ' (<IJ) = -~ + .!.-u" (<1') •	 /15/ KpOMe Toro, 1113 cneKTpanbHoro pa3nOmeHII1R L B clI1ny HepaBeHcTBa
dx2	 dx 2 2 

KowlI1-5YHRKoBcKoro BWTeKaeT, 4TO 

OnepaTOp L AonYCKaeT caMoconpR~eHHoe paCWlI1peHlI1e B ~(R) c He-	 2 
(Lf+' h + ) ~ (Le+' f +) (Lh+, h + ) •	 /20/

npepblBHblM cnex'r pon a 'ISS = [a 2,00 ), TaK KaK noreuuaan e - a'( <IJ)
 
CTpeMII1TCR K npeneny e - a' (O) = o 2 npll1 [x I .... 00. 'Co6CTBeHHble Tenepb Bocnonb3yeMcH YCIloBlI1eM /H2/. HMeeM
 

4111cna onepaTopa L ~BnRIOTCR npOCT~MII1. H3 /11/ BWTeKaeT, 4TOL<IJ'=0,
 d 2
 
111 r a« KaK' <IJ' aHHynll1pye:TCR TO.nbKO B Hyne, TO L II1MeeT OAHO orpaua
 O < -Q(<IJ) = 2(<IJ,<IJ ) =-2(Lcli ,clJ ) = -2À llf 1\ -2(Lf/+,f+).

de c c c --
TenbHoe co6cTBeHHoe 4l11cnp. H3-3a II1HBapll1aHTHOCTII1 L OTHOCII1TenbHO 

II,~ 

CABlI1ra aprYMeHTa x .... x +0; cnexr p /15/ He 3aBII1CII1T OT t . 3TII1
 
CBO~CTBa oneparopa L Mbl 6YAeM cyurecr ae-n-o II1cnonb30BaTb npn nony
 TaK KaK ~, !+' Lf+ RBnHIOTCR ~YHKl..4I11~MII1 OAHoro 111 Toro me apry
4eHII1111 Ol..4eHKII1 AJ1~ 82 E .
 MeHTa y == x - (, - ct , TO o6a cna r-aeraux B aepxHéM BblpaiKeHlI1111 He 

0603Ha4111M -repe a À_ 111 «: orpwue rertsuoe coõcr ae-n-oe 4111CIlO one
3aBII1C~T OT t. Cnenoaarensuo , Mbl Mo~eM ~II1KClI1pOBaTb KOHCTaHTY ml , 

paTopa L 111 COOTBeTCTBYlOl.J.IYIO eMY HOpMlI1pOBaHHYIO co6cTBeHHYIO ~YHKl..4I11IO. O < ml < 1, aaeuryansuo 3aBII1CHl.J.lYlO OT e, HO He 3aBII1CRI.J.IYlO OT t , Ta
KpOMe Toro, 0603Ha4111M 4epe3 e > o caMoe Manoe nonO~II1TeIlbHoe co6 KII1M o6pa30M, 4T06w
 
CTBeHHoe 4111cno onepaTopa L /ecnll1 L He II1MeeT nOIlO~II1TenbH~X co6
 2 
CTBeHHbIX. 4111CeJl, nonO~II1M e·= (72 I. (Lf + ' f +) ~ - ml À_ 11 f _ (\ • /21/ 

3a~II1KClI1pyeM y 111 npOAII1~~e'peHl..4I11PyeM no e paBeHCTBO KOM6111HII1PYR /19/·, /20/ 111 /21/, nony-raea euie OAHY Ol..4eHKY CHII13Y AJlR 
<1J ;'(y, e) == i U'( <IJ (y, e» = i u' (clJ (y, e), c) . (Lh , h ):

+ + 

TorAa, o603Ha4aR 4epe3 HII1~HII1~ II1HAeKC c COOTBeTCTBYlOl.J.IlI1e 4aCT (Lh+, h+).'? (À_IIUI IlhJI + }llhI1
2 

)2 
Hwe np0Il13BOAHWe, nony4aeM
 

, 1 -m À J I f _ II 2
 
<IJ" (y, e) = -U"(<IJ(y, e» <IJ .(y, e) + c1J(y, e) •	 l 

c 2 c /22/
Ilonaraa y = x - (, - ct , AOXOAII1M AO COOTHOWeHII1R 

Ilh _11 II h 1\2 Ilh 11 
4 

.<IJ = -L<1J •	 /16/ 
- '~llhJI? - + -----''-- 

.' c	 m inlllf_11 - 4mlÀ -' I f _ II2Pa3.rio~lIlM ~ 111 '<lJ no co6cTBeHHblM ~YHKl..4ltlflM L: l	 •c 
Pacnonaraa Ol..4eHKaMII1 /18/ 111 /12/, nonQ}l{II1M IJ. =(e -À_)/(€ '-)

(h, c1J') <IJ'
 
h = h + h O + h , ,n = (h, cP )c/J , h O = l) - ... 
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- + II<IJ' 1I ...	 /04eBII1AHO, O < IJ. < 1/, YMHO}f(II1M /22/ Ha IJ., a /18/ Ha 1 - IJ., 111 CIlO
}f(II1M nonY4eHHwe Hepa~eHcTBa. B KOM6I11Hal..4I11H c /17/ AOXOAII1M AO He

=;; (<IJ c ' ,p.) c/J , f _ (<11 c ,<IJ') <IJ'	 JJ. paBeHCTBa 
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rAe 
-1	 2 -1 

m 2 =(l-ILH, m3=IL(m 1 1If _ID , m4=1L(-4mlÀ-IlfJI) . 

04eBIIIAHO, m j > O - KOHCTaHTbl, xoropae MorYT 3BeHTya11bHo saBIII 

ceTb OT C, HO He saBIIIC~T OT t. 
8 2E,

4T06bl OKOH4aTe11bHO n011Y4111Tb o~eHKY AJ1~ OCTaeTC~ o~eHIIITb 
Ilholl 4epes Ilh_+ h+ll. 

A11~ 3TOrO Mbl eocnonsayexca TeM $aKTOM I11eMMa 2 (i) I, 4TO MIIIHIII 

MYM B 171 nocrar-ae'r ca B KOHe4HO~ T04Ke (",,«t), «orne 80 ~.II'<lJ111' 

C11eAoBaTe11bHo, B T04Ke MIIIHIIIMYMa .i!.-d2 (u, 'cIl) = O, 11I1111I, 4TO 3K
a( 

BIIIBa11eHTHO, (h, 'cIl'" -<lJ') = O. OTclOAa nOC11eAOBaTe11bHO n011Y4aeM 

(ho ' '<IJ' - '<IJ''') = (h_ + h ; • '<1J'" - '<IJ.') , 11I, TaK KaK h o = f3'<IJ' , 

Ilh o I1 
1131 s;: --.-:.- , TO 

I! '<IJ '11 
1.8 I qI'<IJ' 11 2 + 1I '<IJ" IJ 2)S 11 '<IJ'"- <IJ' II IIh _ + h+ 11 • 

C11eAOBaTenbHO, 

Ilholl S fiollh_ + h+ll,	 1~41 

rAe 

m = II'<IJ'" -<lJ'11 11'<1>'11 (11 <IJ'11 2 + 11'<IJ"112 )-1
O 

saBIIICIIIT T011bKO OT c. 

06beAIIIH~~ /23/, /24/ 11I o~eHKY A11~ 111, n011Y4aeM 

• 2 m2	 '2 a 
~	 ~ I1 h 1I (-- - fi 311h 11 + m 411h 1I - K sup Ih I ) • 

1 + mo 

C APyro~ CTOpOHbl, HenocpeACTBeHHO o~eHIIIBa~ ~, n011Y4aeM 

~E > Ii h x 1I 2 - IIh 11 2 sup Ic - a ' ( <IJ *)I • 

Bbl6l11pa~ 00>0 AOCTaT04HO Ma11blM, nplll Ilh111<80 IIIS aepxaax AByX 

HepaBeHCTB n011Y4I11M, 4TO ~ ~ rn Ilhll i', rne KOHCTaHTa m He saBIII 

CIIIT OT t , 

(,2. AOKasaTe11bcTBo TeopeMbl B C11Y4ae Q (u) = Q{<IJ) 

BosbMeM KOHCTaHTY M ~rn, TaKYIO, 4T06bl ~E ,S Md2 (u O, '<IJ) IHa
nOMHIIIM, 410 ~ He saBIIICIIIT OT t~ 3a$IIIKclllpyeM (>0 .11I 060sHa4111M 

rm- 8 0
8 = v~ mín (e , - ) • To r Aa 

M 2 

d(u 0,<11) < 8 => d(u o' <1J) < {- => 

/TaK KaK deu, '<IJ) - HenpepblBHa/ deu, '<11) < 8 o ' 

1I 

.( 
\1 
11 

I 
j

t t G [ o, To)' To> ° => Llli ~' md2 (u, '<IJ), t c; [ O, To) • 
! 

06osHa4111M -repea T rnax canoe õonsuroe To, A11~ «or oporo 3Ta oue-uca 
~ ; OCTaeTC~ B CIII11e. EC11III AonycTIIIT b, 4TO T max< T, TO A11~ t ~ [O,TmaJ
"
 
I
 6YAeM IIlMeTb 
, 

2 2 {)o	 [ . md (u, <IJ) :;; ~ < Mô => deu, <11) <.2 ==> deu, ~) < ÔO A11~ te; O,T1},
 
'i,'
 

I 
T'1 >' T == > ~ > md 2 (u, <1J), t ç [O, T 1) , 

I ~ max 

q 
~ ., 4TO npOTIIIBope4111T Aony~eHHOMY. C11eAOBaTel1bHO, T max = T, 11I A11R 

t <;. [O, T) IIIM~eM:~ ~ 

(
I· rnd 2(u, <IJ).. ~ ~ < Mô 2 ==> deu, <1J) < e , t ç [0, T). 

o! 

3. AOKasaTe11bCTBO TeopeMbl B C11Y4ae Q (u) f: Q (<1') / 

<l>IIIKclllpyeM IIIHTepB,a11 nacaae rpoa A = [c - ~,c + ~] TaKIIIM o6pa
~ 

1~ SOM, 4To6bl: 

d ai O <~ <c -a'(O), 
61 B A Bbln011H~11IIICb YC110BIII~ IH11 III IHZ/. 

I'li 
H

06osHa4111M 4epes q> ° MIIIHIIIMyM B A $YHK~1II111 __1_ ddQ. EC11Ill 
fi 2JQ c, I 

I 
r' deuo' <IJ) ,~ q~ , TO cyurec r ayer c C; A r axoe , 4TO .Q (uo) == Q (<lJ o ), 

J ~ rne	 A11~ KpaTHOCTIII Mbl 060sHa411111III <1Jo == <1J(y, co), AeIllCTBIIITe11bHO, 

" d(u O ' <1J) ~ Ilu o -<lJ(x -()II ~ I Iluol! - 11<1J11 I 
J. 11I, c11eAOBaTe11bHO,: \. 

11 U o I1 ~ J Q(<1'(y, c» + q~s ~c;:-;:+ ~)).,! 
AHa~orIll4HO 1I U II ~ JQ(<IJ(y, c - z». OTCIOAa asrr ekaer cyU\eCTBOBao;	 o 
Hllle c O <:; A. 

VlMeeM 

d 2('<IJ , <IJ o) S 11<1> - <IJ o 11 
2
1 S (c - c ) 2 (max 1/ <IJ 11

2 
+ max \ \ <IJ ~ \ \2 ) 

: ! A 'e A c 
'I' 

== (c - c ) 2 M~, M ==const. 
o	 1 

11 , C APyrolll CTOpOHW, 

\ ~ I1I "o II -11 <lJ111 == I lI<1J oll -,\\<lJ111 :: q [c - col. 
1I 

BepXHllle ABe o~eHKIII Aa~T••, 

h
M1
 

d(<IJ,<lJo) <S. qd(uo' <IJ).
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nYCTb Tenepb	 (1 > O. I-1UleM 81 , o < 8í. < q~ r axoe , 4Ta6bl 

d(uO' <1» < 8 1 => deu. <1'l) < (1 Anfl t (; [ O, T) • CYUlecTBoBaH~e 8 1 
B~TeKaéT ~a ~Mnn~Ka4~R 

, M1
d(u ' <IJ) < 8 1	 => d(u o ' <1>0) < (1 + -)81 = 8 =>o q 

I~a AOKaaaHHoR 4aCT~. TeopeM~ II 

deu, <1J O) < e , t (; [O, T) => 

M1
deu, '<1'l) < e + - 8 1 (1 ' t (; [O, T) . 

q 

TeM caM~M TeopeMa 1 AOKaaaHa. 

B aaKn~4eH~e aBTOp~ B~pa~a~T rny6oKY~ 6naroAapHocTb n.E.mHA
KOBy ~ B.r.MaxaHbKoBY aa noneaHoe o6cY~AeH~e peaynbTaToB AaHHoR 
pa6oT~. 

m'1TEPATYPA 

1.	 Benjamin T.B. Proc.R.Soc. lond., 1972, A328, p.153. 
2.	 Bona J. Proc.Soc. lond., 1975, A344, p.363. 
3.	 *~AKOB E.n., Hn~eB I-1.A., K~p4eB K.n. C~6.MaTeM.~., T.26, 

N° 6: c. 39. 
4.	 Weinstein M. I. Comm.Pure Appl.Math., 1986, v.39, No.l, p.51. 
5.	 *~AKOB n.E. OI-1~H, P5-86-800, AY6Ha, 1986. 
6.	 Cazenave T., lions P.l. Comm.Math.Phys., 1982, v.85, No.4, 

p.549. 
7. Kato T. Manuscripta Math., 1979, v.28, p.88. 
,8. Kuznetsov E.A. Phys.lett. A., 1984, v. 101, No.7, p.314. 
9.	 *~AKOB E.n., K~p4eB K.n. 34A~, 1985, T.16, B~n.3, c.597. 

( 

PYKonHcb nocTyn~na B HaAaTénbcK~H OTAen 
15 AeKa6pfl 1986 rOAa. 

10 

:[	 . 
i 
11 

f	 HET hM npOBEnOB B BAlliEA BMBnHOTEKE? 

81>1 MOJKe-re nOJlytunb no no-rr e nepexacaeuuue HItJKe KHHrM, 

eCJlH OHM HC. 6b1JIH 3aKa3aHbI panee. 

A2 - 8 2 - 568 TpYAbI COBeU\aHI-t" no HccneAOBaHHAM B oõnacra 
. penRTHBHcTCKOH AAepHoH ~H3HKH. ÁYóHa, 1982. 1 p. 75 K. 

TpYAY COBeU\aHHA no KonneKTHBH~M MeTOAaM
A9-82-661tli YCKopeHHR. AYóHa, 1982.	 3 p , 3D K. 

I 

! I A3.4-82-704 TpYAbI IV l\elKAYHapoAHoH WKonbl no HeHTpoHHOH 
{ > 

~H3HKe. AYóHa, 1982.	 5 p. 00 1(. 

,} 
Al1-83-511	 TpYAbI coeeU\aHl-tR na CHCTeMaM H MeTOAaM 

aHanHTH4eCKHX B~4HCneHl-tH Ha 3BM H HX npHMeHeHHQ 
B TeopeTH4e~KOH ~l-t3HKe. AYóHa. 198z~ 2 p , 50 K. 

A7-83-644 . TpYAbI MelKAYHapoAHoH WKOnY-CeMl-tHapa no ~H3HKe 

TR*enyX I-tOHoa. AnYWTa. 1983. 6 p. 55 K. 

AZ,13-83-689	 TpYAY paó04ero COBeU\aHl-tR no npoóneMaM H3nY4eHHA 
H AeTeKTHpoeaHHR rpaBHTa4HOHHYX nonH •.AY6Ha, 1983. 2 P. 00 K. 

A13-84-63	 TpYAY XI He*AYHapoAHoro CHHn03HYHa no 
11

~. AAepHoH 3neKTpOHHKe. 6paTl-tCnaBa, It p. 50 K. 

4exocnoBaKHR, 1983. 

\ A2-84-366 TpYAY 7 MelKAYHapoAHoro coaeU\allHR no np06neMaM 
~ i KBaHToaOH TeopHH nona, Anyurra , .1984. 4 P. 30 K. 

( Al.Z-84-599 TpYAY VII He*AYHapoAHoro ceMHHapa no np06neHaM 
-I ~H3HKH 8~COKHX 3HeprH~. AY6Ha, 1984. 5 o , 50 K. 

\ A17-84-850	 TpYAY WHelKAYHapoAHoro CHMn03HYHa no H36paHHYM 
np06neHaM CTaTHCTH4eCKOH MexaHHKH. AYóHa. 1984..• 
/2 TOMa! . 7 p. 75 K. 

A10.11-84-818	 TpYAY V HemAYHapoAHoro COBeU\aHHA no npo

GneMaH.MaTeMaTH4eCKoro MOAenHpOBaHHH. npo

rpaMHHpOBaHH~ H MaTeMaTH4eCKHH MeTOA~H pewe


3 p • 50 K .• HHR	 ~H3~4eCKHX 3aAa4. gyuHa. 1983 

TpYAW IX BceCO~3Horo COBeU\aHHH no YCKopHTenAM 
13 p.SO K.3jlPRltleHHblX 4aCTHlt. AYGHa, 1984 /2 TOI~a/ 

t11~-85-.851 TpYA~ HcmAYHapoAHo~ WKon~ no CTpYKType 
3p.75K.

~Apa, AnywTa, 1985. 

TpYA~ HcmAYHapOAHoro COBcU\allHR no 8HanHTH4eCKHM 
1 B~4HcnCHHAM Ha 3BM H HX npHMeHCHH~ B TcopeTH4e

4 p. 

A11-85-791 

J	 CKO~ $H3HKe. t1y6Ha,1985.I! ,. '	 TpYAbI xn HClICAyttapOAHoro Cl1MIl03HYMa no RACpHOHA13-85-793 4 p. 80 K.3neKTpOHHKe. t1y6Ha 1985.li 
3al<..13bl u a ynoMHHYTble KHHrH MOI'YT 6blTb n a np a an e nsr no anp e cy ; 

101000 MocKBa. rnann04TaMT. n/R 7911 li3na1'eJlbt:KJIIl	 o rn ert OGõe,nHHeHHoro l-lilCTHT)lta SlllepllblX HctnenOBaHH~ 

11 
11 



TEMATHqECKHE KATErOPHH nYBnHKAUKA 

OB~EAHHEHHOrO HHCTHTYTA ~PHYX 
HCCJIE,AOBAHHR 

HHAeKc TeMaTMKa 

1. 3KcnepHMeHTanbHaR ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa BWCOKHX 3HeprHH 

3. 3KcnepHMeHTanbHaR HeHTpOHHaR ~H3HKa 

4. TeopeTH4ecKaR ~H3HKa HH3KHX 3HeprHH 

5. HaTeMaTHKa 

6. RAepHaR cneKTpocKonHR H paAHOXHMHA 

7. ~H3HKa TR*enwx HOHOB 

8. KpHoreHHKa 

q Vrwnnt.ATPn~ot 

10. AaTOMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 
AaHHwx 

11. Bw4HCnHTenbHaR MaTeMaTHKa H.TeXHHKa 

12. XHMHR 

13. TexHHKa ~H3H4ecKoro 3KcnepHMeHTa 

14. HccneAoaaHHR TBePAWX Ten H *HAKOCTeH 
AAePHWMH MeTOAaMH 

15. 3KcnepHMeHTanbHaA ~3HKa AAePHWX peaK~HH 
npH HH3KHX 3HeprHAX 

16. Ao3HMeTpHA H ~3HKa 3a.HTW 

17. TeopHA KOHAeHCHPOBaHHOrO COCTOAHHA 

18. HcnonbsoaaHHe pesynbTaToa H MeTOAOB 
~YHAaMeHTanbHWX ~H3M4eCKHX HCCneAOBaHHH 
8 CMe*HWX o6nacTAX HayKH H TeXHHKH 

19. 6H~3HKa 

HnHeB H.~ •• KHp'leB K.n. PS-86-801 
06 YCTOH~BOCTH 6er~ BOnH AnR HenHHeHHMX 
ypaBHeHHA THna ypaBHeHHR KopTeBera-~e ~pHsa 

~OKa3aH0 1 'ITO ecnH HenHHeHHOCTb y~OBneTBOpReT HeKOTOpHM yc
noBHHM, TO ypaBHeHHe ut + (a(u))x +Uxxx = 0, x '"R, t ~ 0 HMeeT 
pemeHHH B~a 6ery~ei% BOnHbl B Knacce y6biB<l!OmHX ciJyHKQHH, H 9TH 
pemeHHR HBnHJOTCH ycToH:ttHBbiMH. 

Pa6oTa BblnOnHeHa B lla6opaTOpHH BblttHcnHTenbHOi% TeXHHKH 
H aBTOMaTH3aQHH OHHH. 

CoofiweHae 061.e.IUIHeHHOJ"O HHCTHT)'Ta JrAepHitiX Hpcne.~toaaHHii. Jly&la 1986 

llepeBO,t\ aBTOPOB 

Iliev I.D., Kirchev K.P. PS-86-801 
The Stability of Traveling Wave-Solutions 
of KdV-Type Nonlinear Equations 

It is proved that if the nonlinearity satisfies 
conditions, then the equation--Ut + (a(u))x .+ Uux, ... o, 
t ~ 0 has decreasing traveling wave-solutions which 

sufficient 
X '"R, 

are stable. 

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