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Abstract

This book is one of the advanced series in nonlinear science.
Chios, fractals and solitons are basic branches of the nonlinear sci-
ence. This book contains the main results of theory of solitons,
namely, the method of inverse scattering transform for some basic
nonlinear evolution equations, theory of Hamiltonian system and
basic perturbation theory, as well as theory of dark solitons. This
book is not a popular one, but one providing systematic basic theo-

ries and references for real researches.
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81 KdV ¥EF Ul #xHiA

Kdv 758 &
Uy — 6uly + Ugzr = 0, (1.1)

RE u REH. CEBAEAR
40 % fo| 5 0ot (1.2)

THRRM EERARBMTELS REBBRY. 3HE, B
RE-MEKREACRE, FENTHR I-WEOEL ZEY
JEH (P.D.Lax) MiI5MT, HERSIA-JTLEEFRE,

L&(z,t,E) = Ed(x,t,E) (1.3)

il
8,%(z,t,E) = M &(z,t,E), (1.4)
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BHERMLERY 0.t E) M EMBL. 455, RAOEEEE

t, AT Bk % 2.
WMEX--XHEEEAEN, B EMSLT ¢, B
E, =0, (1.5)
g =y
L+ L, M) =0, (1.6)
AF
[L,M]=LM - ML. (1.7)

—BHK, (16) R—AETFHE. HE WESETFHEAHE
HURE), L LM BRARE c WEAET. «HEX o
BB, BLEE BN

- 82
L= —55:—2-+u(z,t) (1.8)
M
M= 383 + 6u(z, t) + 3ug(z,t), (1.9)

W (1.6) EEH T KdV 5 (1.1). mt, R u(z,t) & KV H
R, (1.6) WAL, T&, (1.5 R, EMWYTF ¢
X, RAEHRE (1.3) HEH

{di:i +E - u(:t)} &(z,E) =0, (1.10)

XERMNWET ¢, BRERERTHE. HE (1.10) FHFRE—
YW EIS (E.Schrodinger) 78, E RALE, u(z,t) £ RAIE
B, BTFAEBT ¢ REE—BREEBT ¢, (8 u(c,t) £ KdV
FRMEN, UEC218% EMYT ¢

XHFHRE (1.10), BHREEM v, E—SHREETRKE
it E MAMERE 6(z,E). AR, TS 50 £/, hE
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BYE i ER, W% T AR 6, E) R u(z,t) MK B %4
BHA R EE D T LU B TR AR, TR LA —
—BWHE AARBRTEE. BR R ETUEN, £
R EATLURE Y, BRARFI B AR S, D A (RN O B
B TFRASETREE TR X—EAERE QRERY
LEAET -RBRRORE —SRTENE. RANEHF
EHMEMGR. BR, KR0S EYE N T RERMEA
&, HREARBRENGEE BNRENE ETERE &
KdV R R B T kR EHE T+ BB MR

R (18) A (1.9) B KdV HHEE HEMS, Ll (1.8) A
(1.9) RAEH (1.3) Al (1.4) A KAV HRM REMHE.

§2 EHHFE

BE u(z) WETH &4
(1) u(z) B3LW, FHLERRH;
(2) B |z| 200 B, w(z) BF 0, AEBECKRNORE, A

/;: [u(z)|(1 + |z])dz < oo. (2.1)

BT LRAMEET EREE E<oMEFENH
KA BRSFHURNAERY, DEAS. E>0 AT
ERFOELESEFHF TR FEWTHK (L.Schwartz) EX T
FHABRE) AERY, BT SEROHTEENZA,
RHEE=0HEHEARTEF SN BHALEE. 24 |u(z) B8
|z| = co T EBHAT 0 B, W—FHELCHE u(z) ! B, BRI
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