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R #5125 60 E 3 Riemann-Hilbert (5] 55
¢ H

ChEMEB RN AR PIRAT)

X E O£ T
(B 2 B AT A
1983 421 A18H I Hy

#” =

AU, LR TR L7 78 Lax FOR R BUR 28 T UL 9 2% T W4 iR B9 IE HA Riemana-
Hilbert [A)fH, HSU THNORDI TR, FEESLKT LS Gelfand-Levitan-Marchenko J7 1%
#?. " AIGEMFH Lax ZRMARR AR Z A Darboux-Bicklund EHFTHE 2 19 1E
Riemann-Hilbert [T, 45 B4 H BT BB AR AL Riemana-Hilbere [ARLZ LA FATL K.

LB BITMIEER (GO RENTERERINATHR R, @i Lax 4%, 3§
Darboux-Bicklund ZF¥u{t 4 EHIAIFFH: Riemann-Hilbert (DL FEHR R-H) |78 & AER
R REKEY FUFFEEEGFRES, LH/NMIEMR R-H EHEE S HEM
i) Kac-Moody 4GSRy 3E#a,

B—JTH, Zakharov H AFRH®, T HEFFLRMFEMRERN Lax TR, FLIERL
KRB ENEANWBIEEHM Riemann A8, BEABHREFENER. EAS5R, &
B BT S dE I T84 Bl T34 .

SR, ETEREWHARE Y, #—FRNTBHREERS R-H {8, KAEE R
Darboux-Bicklund 75 #t 2 AR BE R , TEEZH B (KT

AKEE, EREBEEMT, Lax FRIUBHREEHTU B ERG
R-H [, LEY&H N TR, ZXTWLAERKY R-H FE. RIPFFH THEHRSS
HHLELF L, BS Gel'fand-Levitan-Marchenko HE(LIFHE# G-L-M FB)EM., K
NHHMSHTH Lax FRNWEMEARABR, RFHELMAN Darboux-Bicklund
FHMFHENEMR R-H (8, EBRLESRIENE [3] AHHEN R-H 78 5%
&—%. B, XUSRENEHREFERARWIEN R-H FEGHEREA. XM, R
TGRS BOATHNER E, EJEM R-H A&, BESHREERN Darboux-
Bicklund ZE#2 O IRAEL IR L —T K.

2. AKX DIIELR#E Sehrodinger 552 (NLSE)™

' i, + ey + 2¢|ul’u =0 c>0 ¢))
HPIHETON. RTLAXNERETE RN, ASHET AHEIFRERMAT BN
R BT EX.
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2R ER 1 +1 AR R TTE (NEE), H Lax HRBHEX

Ly =1¢, €))
ip, = A, (3)
HAIRefaRRGE

iL,+ [L, 4] = 0 <> NEE, 4

B EYAEL, WA Lax FRREETREEMLEN
W.=FW,. 29
W,= GW, (3"
F,— G, + [F, G] = 0 <> NEE, (4"

Bt R EER KRR R EEFE (Cauchy) [RIFES R — AT LR ¥ 1] &
E¥E u(x, 0) HBRAAMEEFRS (2) 5% (2) KX, HAEARE (3) R G)R,UK
B G-L-M RS HBRERNRAE. EXFREIER, BAHWE «(x, 0) MR
B, AUAAE{E (P RERO 2 AR 4L, 52 SCBON B0 5 % K RIS AL RIEKE G-L-M R
B ¢ R ZIABEOBREGEMB AR SRS BBOXARLE « WEIRE «(x, ).

3T NLSE (1) R, T RUEBMAGEE 1 W EERADEE BE & AR B 1 5
fie >

' $i = g™ 6= —6&x =1, AL, (5)
HF—RIEF BT 2* WEARE, FN, EEW R0 T UL & AR BEH 2 A g b
det(p, §) = det(x, ¥) = —1, (6)
(‘Pa ‘ﬁ)»(eﬂ __ei).x> % r—>—00,Iml =0, (7)
—idx,
(x, E)—><e""‘ ¢ ) W x—>400,Im1=0, €))

B o5« UBHRIFRE € + {o}, ¢ 5 # R UEFTFEE c_()+{wo},
XEC, 5 C.ARNERSE A W EEPES T ETPH.

BT (¢, @) 5 (v, ¥) B4 BIMR AL S BREARE, Hik, B EEERKEHT «
By 2x2 %84 T,

5(2) —a*(a) , \
T(2): = <a(/1) b*(l)) Imi=0, )
fE1
, (g, @) = (2, £)T(1), det T(2) =1, Ima =0, (10)
Hip a™(1) FRAESH REG T
r(2): = b(2)a™*(1) (1)
AR A R RILUERA
a=det(p, r), a* = det (¢, %), (12)
lima(1) =1, (13)

A=—>

B, a(2) Z C.(1) + {00} f@#F, HAAGERAEA, BNEEEMAEA. £iX
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LT RLL, EARRHE IR, T NLSE(1) K, FILUERA

('P(JC, l,,)==c,,x(x, 1»): “(ln>=0’ n==0,1, +++, N <00, (14)
Hip e, AMEBFBLEMNS
o N, _ da |
Q(ln L a2 a=.z,,’ (15)

DLR: 8 5 R BFI R 5 AR BOH R B B, X T AR BT NLS HREMINF.
3.IZE, BT EABARMITHEEFHETL B EMSHENEMR R-H [@BRNREE
@Q%.ﬁﬁé’étﬂ Riemann FIERE S BRI XA,
Xi(x, 1) = (amno(x, Ve, X(x, 2)e™*); (16)
X_(z, 1) = (x(x, V)e**, —a*(A)'@(x, 1)e™*%), (17)
BREMNSHRE Co() + {0} B C_(2) + {0} FRMBITEI(WE «(1) BEMR
BB UMAER(WR (1) EHBEHR). HHRE

det Xy =det X_ =1, (18)
Xi(xo,2=00)=X_(x,2=00) =1, (19)

R, ELH# R + {0} WEE LEMMER THEESE:
X, (x,2) = X_(2,)Uue(W)U;* 1€ R+ {0}, (20)

/-——————1 r*(2) e
u(1) = (”(l)”*(l) ), detu() =1, Us= ( 0 et ) o
r(1) 1
I ZEARA , DL R B S BRI, R TE AR X 205K

B ZFEH, IR E « (1), BIAEBEEEE, RFE&KH (18)—(20) RE4BIEX
£ C+(1) + {0} 5§ C€.(1) + {co} WBITEBCNRE (1) HAEZT ), RL LR (n
Ra W) FER) X+ 5 X, XMZEHA Riemann-Hilbert [FF. fkBHE (16) 5
(17), EH X, 5 X_ RO LUEIERRBRA. X, RITEBHEREEHRN—RENN
R-H AEEHERRTEX.

BEWHRE X, 5 X_ S3HBHE (160 5 (17) EX, HALBPRE (D 5
a*7'(2). ¥R Cauchy ARFIBEEEER, RIVETUSHEES ERIEH R-H FIEBKAR
RS SE.

ZBAELHMFE (o) LR LEFENEBLRNVEE R+ Ly, DURERFALHAE
{0} R FEEEMMALRAEE—R + Lo, AERHBOTOEBRS,

F{;ﬁ—)da'=5 X gy 4inl ma <o,
¥ —1 S

1Y

N L
2mi D) (QELI— x(1,); 0) Im A < 0,

n=0 ”
Hrih
Cot = coaa’ (1), (22)
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Ak
e X+().) — C eil,x i
SM_ 4y = 2mi ;Z;(”_l x(1,); o> I Ima<o, (23)
R, R 2 ‘ |
(¥ ma<o,
v —a
"SR
S—m ———l S% = ixl — 2mi {E(l)e"“,—@(l)a*_l(l)c-ik‘
_ i Ej":‘"‘;(z;)} Im 2 < 0. (24)
RHEIE A

X)) —X_(2) = (F(A)X(a)e™=, ?*(1):;(1)4.-"*) 1€ R + oo,
FIAXAMARURRSHE (23) 5 (24), ABIFLBE (1) 520) ENRYHE
L[ 0 (1) g

21 J- 2 —12

N .t

n=0 n

-zl,,;j:o *(ll)xill)e ixy v +( )=-—r*(l)§(l)e““

X p—iknx ,
+ 2(A)e~* 4 Z C—f—l #(1) Imi <o, (26)

7n=0 7

FILUER, XEHFEES G-L-M HERSNHN.
T L ERT RS, RITRA Y KB BEENN A, Rf1, REEH, TRHTE

M R-H RE,ERNTESZHERANRSGTE, N « NEERSKEOER. BHit, R
Z¥ LR R-H AEEERIGEPIBSBERZLIEII0R MBEAHEE, RORTT
DEEERNZ c WEM R-H MERERSHE.
4. &5, RIIFH Lax FRIAFEEARMEHZHAY Darboux-Bicklund ZEH#t i i# JE
RIIEM R-H A&, HEH, ERBEHETHEERANEN R-H REZHFZHRER.
RINZRBHE () IO AEERE. FEESRERRRTHE TSRO B 45
BB E—AT, TR EMNEARASHENENEN R-H FENRHERRA:

Wie=X: Uy Wi ~=XUg;(W)™ i=1,2, (27)
Xy = X;_Uu;,(A)U;* 1€R + {0}, (28)

A RAIERA X B4 2L A #2402 [AIfY Darboux-Bicklund Z5#t By:W,o — Wi, {15
Wi = B_Wi., Wi =B .Wou(2)™, (29)

hFHREM R-H |78,
B, = B_ W, u(WWil A€R + {oo},

B+[1=eo= B—lz=oo= L,
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det B, = det B_ = detu(1) =1,
#(1) = (D), ()7, (30)
HL b, AR (29) RUAK KT Wi, Wi B R-H A (21) RE (28) X, REFH
7% (30). B, HE (30) hEXTWARKA R-H [FIE. MRIIAE LR
W, = U,, u =1, (31)
R-H [A (30) Kgh[E 2] R-H R (28) . Hit, SRBEHEREERKAN R-H 7]
B3 DS FL B A R 48 BRI S - HE R Y Darboux-Backlund ZE¥GFT % EAY R-H [A) L.
BHEH, EM R-H AECORERLR LESRMNETEHRLEWR Lax RARPAE
PR S P % Z AR Darboux-Bicklund 25 ¥t ik RV IEMFF 4 R-H [A]EY 552 —3,
AR ZLETXEXBARESRE (2) $H R-H [8, FE (3') Frke i iEl, &
DB SRR RIS RNBEA R-H R, Rifi, XERHET Lax RRBURER
BLAF BRI S B RBIOARETSER. X TRESTZEHS, Darboux-Bicklund it 5
EH R-H [AE 2 BHRRRKR, REZAGT R LREH.

AXABREET—ANZF+— ARBUHRENRFERRLARFRRZRN, FERHE— L,
BB, A3 RSN AR, RINRE&AE. HEEOH ST,

£ X X R
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INVERSE SCATTERING TRANSFORM AND
REGULAR RIEMANN-HILBERT PROBLEM

~ WaNGe SHI-KUN ,
(Institute of Applied Mathematics, Academia Sinica)

Guo Han-vin¢ Wu KE
(Institute of Theoretical Physics, Academia Sinica)

ABs'on'r

It is shown that the inverse scattering transform method to solve the Lax pair
of given nonlinear evolution equation can be reduced to a kind of Riemann-Hilbert
(R-H) problem of meromorphic functions with respect to the complex spectral para-
meter. The R-H problem is generally regular no matter whether the solitons are
involved in it. The linear singular integral equation connected with the R-H problem
has been derived, which is essencially equivalent to the Gel’fand-Levitan-Marchenko
equation., Furthermore, the regular R-H problem satisfied by the Darboux-Bicklund
transformation from a fundamental solution set of the eigenvalue equation of Lax pair
to a new set has been given as well. The R-H problem reduced from the inverse scat-
tering transform is in fact a special case of that satisfied by the Darboux-Bicklund
transformation.



