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Abstract. OO Modified Korteweg-de Vries equation 0000000000
0000 PLNaumkin 0000000000000 ODOOOODOODODOO

{ Uy + %ul’l’l’ + axu3 = 07 t,l‘ € R7 (MKdV)

u(0,2) = uo(x), v R,
00000000000 0000D00D0O00 Korteweg-de Vries equation

{ut+éum+ax|u|ﬂ—1u=0 p>1, treR,

u(0,2) = uo(z), = €R, (gKdV)
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OO0. DOO0OD0DOO0OO0OO Banech OO Y OODOODOO
If

ug €Y, Nuolly =€

where € 1s sufficiently small, then there exists a unique uy € L* such that

lim [Ju(t) — U(t)up] 2 =0, (1.1)

t—o0

where u is the solution of (¢KdV) andU(t)f:}—_le%ggf. oooooooood
dooooooooooooooo
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Th1.1,[2]. p>5,Y=L'nHY 0000000

H™ = {f € L%||(1 - 03)™/2(1 + 2*)*/* || 1= < o0}
oggno (1.1)DDDDDDDDDDDDDDDDDDDDD

(oo < CL+1)7.

Th 1.1 00000. L* — L' time decay estimates

24(t) Flloo < CIEI7 5| F]l1-

0000 jul'v« 0 pO00000000OO0O0OO0DOOOO

00 W. Strauss 0 00 S.Klainerman [3],S. Klainerman and G. Ponce [4], J.
Shatah [5] and W. Strauss [6) 00 00000000000 OO.

Th 1.2. p> (5+V21)/2~ 479, Y =L»/C-Ung 0ooo0ooog (1.1)
000000000000000000000

u(t)||2, < CJt|730 72,

Th1.200000. LP— L? time decay estimates

A fll < CIITZ N f Ll =+ = =1L

R
[ =

G. Ponce and L. Vega [7] 0 p 000 p> (94V73)/4~43900000.

Th 1.3. p > (9+73)/4~ 439, Y =L'NH®Y 00000000 (2.7) 0000
000000000000000

lu(®)l, < CRIT575), IDVEu(t)|oe < CRITYE, DY = (=00)YM,

Th1.300000. L time decay estimates of 1/2 derivatives

IDY2U(t) fll oo < CIt|7 || ]2 (a)

F.M. Christ and M.I. Weinstein [§) 0000000000000 O00O0OOOO
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Th 1.4. p > (23— /57)/4~ 386, Y =L'NH° 00000000 (1.1)000
0000000000

lu()lloe < CIHT370, DV 2u(t) oo < ClIT2,
le()]l, < ClHI~=07%) p>4.
Th 1.4 O0OO0ODO. L time decay estimates of 1/2 derivatives (a) and
LP(p > 4)—L" time decay

4@ Fllp < ClTZ2 N fll, p> 4
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Th1.5. p>3,Y=H"00O0ODODODOOO (1.1) 0000000000000
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u®l, < TFOTF, p>4 (uug(B)]ee < ————
Ju(t)l < i P> el S
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Th 1.5 00000. New function space was introduced
X={fe CRYL)Iflllx = sup [If(t)]lx < oo},

t€[0,00)

where

1_

1F@x = a0 + 10:Tu(O]l + [ DETu(t)]. DI~ = (~82)5G~0

00000 p>3000000000000 Banach OO YOODOOODOOODO
0 p=3000 (1.1)0DO00000O0O0YOOOOODOOOD (100000000
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Theorem 1.1. ug € H'' are real, [uo(x) = 0 and the norm ||ugli1 = € is
sufficiently small. Then there exists a unique global solution u € C (R; H1’1> of the
Cauchy problem for the modified KdV equation (MKdV) such that

VE T4 (s (B)lo < Ce and (14 [i)*0 P flu(®)lls < Ce (A< < oo)
for allt € R.
Theorem 1.2. Let u be the solution of the Cauchy problem (MKdV) obtained in
Theorem 1.1. Then there exist a unique function W € L™ such that

H}—(U(—t)u) (t) — Wexp (—3in|W|*logt) Hoo < Cet™,

wher60<x\<%—06
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