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TELRAETE R H RSB A K, SFRER 2 CEEH R R T & I s s h
PR AR HTERT R R To ke S R B & R S B JE R R, T FaxX
BEAR LRV T RR R SR AR TORE AL 0 AR LR BL 2B FE M O BB AE, R AR ERIERF T A ME A
FREE. AR TR, B TRESINFEMN R, BBA RS HA R L EREHN
FREREH— B BR KRB AU R, B—FMrEEs s
BB RIS MREM M. HIL, RBEKERFRELR W BRTML T/l
i, & BAGEM .

WA REZRERIE S, AMIELRBIMERT A PRBAELRERS A K
J78E, FRAREE X H A — S H AR AR RS W AR T R IR B A
(inverse scattering transformation) 7%, i54fiAF#t (Darboux transformation) 755,
WERPE T M 2R ¥E 7 ¥E (bilinear method and multilinear method), 2 HfIIES
BLZEREYL (classical and non-classical Lie group approaches), CK B #:%: (Clarkson-
Kruskal’s direct method), JEAFBt§f#% (deformation mapping method), Painlevé & #7
J&FF (truncated Painlevé expansion) 77, JB & +5%1% (mixing exponential method),
PR ¥R FF ¥ (function expansion method), JIf 77 ¥ (geometrical method) 1424 iRk
% (dressing method) 545,

HEAEAR D LTI BRE—HHR TR EE, ERARARERZSREHNF
FLRIERF W SRR R BE, YREE A BN IR W R
RATRER). ABHRE FEENKER NN CBeEmE R BB
FEL X — A R A5 E B PRI T IR A SH— KAk
BF T el A — A~ A iy [ B O 2 R SR i S AR T B W AR R B B
B XWX THREGFYEREWEENLNERE. R EABH &, B
TIPSR RCE Y By B SR AR ik 1700, 2B B B A
PR AR R VAT, ER B B R E Tk ABHERE
HENFIERET RO — BB 5T, 10 Painlevé 204752, Darboux A #edk, I
HEEEMMNFRANESE FEiEEEdABHEY, 2BEHRBIESEY
AT LLE T4 E 3R 5.

ERHHSNTE. E-FRER, FTENF B2, S ETRES
W R BRI SIS MR TN R RIS

BB BT — D EABR L S B S R R A E LS RS
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TR M, RAZERERA L AKXSYETWHREEEMR TR BE#
BRAMEHNARRNESZHFE) HEHESHAE RS KAV #, MKAV Eif3E
KRS IFETE; NNEEHAHRESHE KAV HE.

BoENFIERE T RTEE. SR E R 3 AT, REIE
BOTEHET BRI RS, 85 KAV, MKAV, KP fildE4H#: Klein-Gordon J7FEH)
—RATH R, AR S RN — AT ST TRARE 8 B8R, ’
— AT RE T U BB RR Ok, X TREM AR, —RegiTm
HARERE, T R 2 — SIS BRITE AR 53— ER Ry BRWIT R RE
RO, LEEEMFHMATIER —FRE—RYRERFE o™ BIFIL,
FHLL KdV- MKAV FRAH). HRIZITEEHAE T HUUE sine-Gordon RAHIE
ZHX GREAFPWETR) ERERS, MR E T —FiT B A Mgt
EILL sGL B sG 1 ¢ BRI AR I SE B Ye B

FNE KRG BERES BRI, REBERNES N80 £—F5H
FENMFLZRES BT R SMEEDRLRESRES BT RYRBIELXERS
W —M PR, SRJE LA 2+1 4 DS #1 BLMP " &4, AR KAV R4EMT 3+1 4
Burgers R4 AP AR BRZRENBERMB. FANHRS 5 THOBEEEL
HEHBRERBWERERSE. B NERK L —HaPEAS LS ET R
Vel A — e, I FIRBMBIER NNV £%5. sG REM K A BT, BKK
RS, "Wl BKK REMFHES Burgers RE. EL RSB BRBN — R4
SEFEBHERM L, ENEPAH S RELEREER, MEBRTH. BF
IFf#. £ solitoff ##. £ dromion f%. dromion % &%, ZIFRF#E. £ lump %
MARIRTF (HEEIF) f#. £ peakon #. £ compacton f#. JRIMLEI T, RBM
dromion f#, /M lump #% ., I BISLENFBTESE, HRSHEAEIWHEE
YERIATR.

FEBERRXRTFEZESBEEEEMSFPARE RSB RE LR —RE&MH
PR (GCS), Z KB EM (FSS) M SFFPALZ K/ EARM (DDFSS) M4
IR RFUERIZ R4 B BB — ORI BT HBFEA FSS # 141 4Ef
2+1 E—MRAELVEY RO B — AR B S T R TR R BUE R SRk
2 PR 4y B B —OR B BRI IR = R IR RN BT R, — &
KdV J7 8 — et 3h 7 2/ DDFSS A& 2R iR —#E 7 72y DDFSS &
RITR, 44 PrR8r2H 70y DDFSS MR, I45 Hi X R i b PR EE AR

BAENMARASEERY:. BRASBEXRELR LSRR HE R MR
WP AR TR, Z R BB I Z e A E SRS
(2+1 HERE), IHRZ HIIREAR T, BRI MMEIINYG =0 B B E
BRI A EE R AREEZ — ) fERE T B AR ARG FZ A



W= - iii -

RSB R RA TN S8 RIS RX RO k. B F i H R
B RN EA T EIE. BT R LB B A B IR AN R
PR ITIR. =R TR R ITE T — B E LR (RIEATAMATT
BUSRY) R e ST AR 29 iy R A

FLRERRTIRREMEEN ARy k. A2 B AR 87 3 PR R B 7
5, RN ARGH BB IE R R G P B R T L R LR . 1
I, BT EMSIMARESRITHSE TEMAYEE HEXMINFEERESEOH
I BREA SCHR G R T AR H S AR R AN B ET R R AT REUHRL
PEREE ST BN BRI R E M AR ITA. BUa A RS B AR BIAH
BT EFR TR AR X P B U A

SBAER PN FERETRO MBS ERR HERL, AR
7. Painlevé pATHE . MBRAMIEMAATEIL R BRST 1k. X BT IER AR K2 1 4E
LERGIAF AR, RATEX Ik LA T — St Mo, B
WAER R RHMER I T ]ATH CHIBF R RRUER.

ERFAHEETHNERLAENMLE, FEX., w8, 518, 8, £%
I BATMSLHET, O S % ORIV EE B IR TR PR — 7. iAol LR
H 5 B BRI AT BB =B 2.

AR EENE BRI TR AN — SRR, HEESERSIKE
AME, FEAHER AT LEE KRN ERCTE SR AN KESEREAE
ML

Ve R BB b E B2 Be Bl E R S BB, A BHRBF AR BRI T
E&K HRBHERE R, BBt S EEINA, SEENHE. ASHtns
TRET -~E5HIISENFRIE NBERENEEASTEKIRA R0
BFRNA, BABEFREMAER -FTHARETIERNHE TR HAEEXLFE
TTBOE A E— T NARETH MM LIRS0 RS ZEMER. R8#E. ¥
BB A METHR. ERRER. MR TFHRNREBRFCA RS LR
FR A SR AR R R R B U G B XA B R A S )
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EFREEREYE 5 N A YK S & (IUPAP) #055 18 ZRS BEYWHBRL)
FESCHR [14] FHEH : BFWBEBER M YEENE TR EHENENARE
KA BERTT ERBRR B E S R RERYHEES, REMES
—H, BRE T —MARET B RAL R RE BB TR, Wi
BFERTHVELRN TYBRLHARTRE L TR TE. EX KKK L%
FRIETEMARE. ZN . BENHE, TS, WRE. SR RN
e IN:pA

BOEYEBER A UER WRMEENERZ — TRYEEREMIINTIR
o DM T EOR, BB R I i AR, Ber B R R
SERAET M LR UBRBERHA SR GAERW. — A4y ch =
HERBEERR, A—2A, TERERYESR, MR YHEAZIRE T REMH
FITE, B R RAURGYIEARR. 1AL Z A RX T T A 28 2 il ok b B
B2 NBB I R GRS BRI . HEE B R T B gy Bk 2 R, i sk
FMBEARERT TR WEERR—MINLHER, EEETAEETHFEMX
A LA BHIUR. v

ERLUERZS, RLFEREARBENENIRERENEZENA
A1, 30, 57, 61, 92, 13, 2120 g romp—HHEAERFHIS. MTYE. BREWE. |
WHE, FRTRYEMERECLSSYREHENIIRYE. 2%, &
F.OBFEEE HARLTRBE T Eg AL 92 18 B Rk MR T —
WERYCEEIRNRR, ATABRENTIREIR T YWBEERHEER MK
MAB.

1.1 FESLBMIRSL T

P st B X PRSL 3 i B LARGE FT LA R B 1834 4F. TRE—KBARMYLS, HE
B¥ERF K (John Scott Russell) WEH T N E TR EI# P BF 692 0 i K H
B REFATRAEE AR, BT, ES S RIIA KBRS, 1844 48
b4 %8 14 EIEEB LR D SHRES i EE.

I was observing the motion of a boat which was rapidly drawn along a

narrow channel by a pair of horses, when the boat suddenly stopped-not



°2- ' FE & ®

so the mass of the water in the channel which it had put in motion: it
accumulated round the prow of the vessel in a state of violet agitation, then
suddenly leaving it behind rolled forward with great velocity, assuming the
form of a large solitary elevation, a rounded, smooth and well-defined heap
of water, which continued its course along the channel apparently without
change of form or diminution of speed. I followed it on horseback, and
overtook it still rolling on at a rate of some eight or nine miles an hour,
preserving its original figure some thirty feet long and a foot to a foot and
a half in height. Its height gradually diminished, and after a chase of one
or two miles I lost it in the windings of the channel. Such, in the month of
August 1834, was my first chance interview with that singular and beautiful

phenomenon which I have called the wave of Translation,...

B, HESIA “PRILTF” X — &+ S B R0 B A3 F R B R = 4
MBS Kruskal f1 Zabusky 76 1965 42 Z KM — i C R0, fh i 17E N 52 458 — 4k
IR SR B FPU RIS R PRI IER T L (F) AR, 454905
Bt 2 S5 RFFEARARZE, B2 AL I T (B FHRINT).

POLEAISL T RAFRERE R EENEAYE (elementary excitation).
WA X SR FARET KSR AR RRIEH— R B S TEARE
HySERI KBS AR : HERLTF-BR (quasi-particle excitations) FIZkE A (collective
excitations). FE&6EH 5 A BT AT AR I H 3 X B sk 2 T 99 X 5. 414m,
X F—AToA A R TSR RS, AT DL 4 5 AR i e B SR 1 s A
ARG R, XA RPM A LM TH AR AR WRER, BNES%
by e B HUR SR T BN i BE BEAY R 8RR, IR XA BB MR F IR
(particle excitation). {Hj2&, MR E—PMEHHEERRTSEKRS, BLBARS
BB B AN PR % SR T BB B R B 0 7R HoROR. I, ISR R N RA BB K
W3 A AR AN T RAR TR RL TR R, IAX I B E THER FIE.

RORBR B — R BB F R TR AT B B R 4R . B RR T
AR E JE % SR LA BUE o FDRLF 0528 Sk ik Sk R T 23, B
RSB RS BOR E e rp AN E T R R, XN R B R R B R A
ZEAL, (ERX AR TFRE R (R s T B b AR R T, R R T
MLEWEAET AL, MR T SE R B i b i 1238, BICEE A SRERA S
RBEX IR BEFRFOLERMER T EMiEs, X ERIERET
ERy, XA BE RO T (phonon). HILAE FHIR T B H BB E. #i
M, RA YRR BREIA N R — M RIE RGN AR, A A TTRBEETX
—EAWR. BRI, 8RR B i B R S B AR AL — A — e R
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FHE, AHFER R EFZ W B R RE N M, EHHERYCY K,
% n MEFHLE FEIFEFHELENER) b y., BaEshrEN

d%y,
M a2 = K[(yn+1 —Yn) — (Yn — yn—l)] = K(yn+1 — 2Yn + Yn—1)- (1-1)
B
Yn ~ ei(wt+kna), (1_2)
Hr w BUEGE b (RS, o BESHNETZEIMES. 8 (1-2) A (1-1) 5§
w = twp, sin (%ka) . (1-3)

AR (1-1) f1 (1-3) BRI R, AREAN w WE TR hw.

{HR, Ehr LEAPRFRETZHAEERBROHLIER, 2378 (1-1) &
FROL, BEMANIERED AEE ), AN R TR TE? R TR
WRAR /M AR AR LR AR 55, DU AT LA 7S PR R R AL X A ] . (R, J R
FHRBMRK, BRI —RFHEAR L, X R IRL B SF LT X,
— AR SR T [ b A5, AR T R S TR A A AR AR R A ] e o
B, B RS IR T UK BIRE 2 BTHRES, R A A K4 —#. Toda
SERR T X 28R E A A IRSL B, FF ELAR STt AR 1 18708 ] A 3 T (B k2 TR
WK R, BB T Z R HaE N

V(r)=ar+ %e_br. (1-4)

L b—0,c=ab, MAKBE T FEE

2

V(r) = % + %cr . (1-5)
Xt FAER g, S F R (1-1) &R
dzrn —br —br. —brn—
T =a(—e "t 4 2be7 P — et (1-6)

ﬁcij ™ =Yn — Yn—1- TR (1‘6) H"J#/I\ﬁﬁﬁ%

e ™ — 1 = sinh? p sech?(un + St), (1-7)
Hrf 8= /ab/Msinhp Fl p S FIBRE T PEAIIRIEA FEBE. 7T W, JRSLBEHIIRIE LN
4/, SEFE v = Bd/p, B v = dy [ %5 (S, FE/MRUEIEA, BD sinh 1/ — 1, 5048
BT MBI AR d//ab/M.
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FIA Toda FEBIEDRRA A= B EIE B E & F A EE, R T - REHIIA
FLUETES AT LREXNRANESEE. R (1-6) UFE —RUTERERE
Gl Jacobi #[R R L3LRBE—MRAFRE T Jacobi #F K%, Ui HAENH R
AR RS B7R T Ay F %

AL, AL FRM B E A EREN SRR AR ELER R, BHE T R4+
MEB R ERS R ETRIFTA. BREA THIELETIM GBS S s R AL Ik
KVERE, B THREMER, FETUERHEAFRR. KX (1-7) MRl R— e
PR Wi, FRIFELUEREHNRBEEBERBN T I TE LT i X —BF
RES.

HISLF IR, EESERKYE, Mk, XAn FYE. SHFY
M, ERSYHE, SSYWE., $OCWESYESBUREE. £, k¥, E3E
FETHRBF TR T I EONAMEANTFE. B, M FrEIEh
19 1148 60 FRFBOLHRKREIER. 1973 £, T/RLK EH) Hasegawa Fl Tappert
BYER T A RICAT I IOL TR 513000 B4 T IR M6 R I FRrR W
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