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W = i (@g) Eéf‘)’ ) LOm+)-% 4 (%é{?‘ 1gm ) L™,
i=0 \ %51 j-1
5. Cao-Geng i ['" (G}
vo =Uyp, U= ( Au Avd AQ) , =41, (2.31)

e(w—22)  —Xu
va= (o)

_ ( 219 ) : ( / (evy? — 2eMP? — 2utpy by — w92 — 2X92)de
11

-1
M3 — edy] ) - (2.32)

EBRIRRR (V] + evd). = 220vvnvs — eduy + duy), RflT HELEI

k[ 0 J= 4v9 v 2e — 4evd™'u
“\0 @&}’ T\ =2 — 4eud v 4udlu
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AE
KVA=2\.JVA (2.33)

G-y = (eu,v)T € Ker J,KGj_; = JG;,j = 0,1,2,---, (2.31) §5—i b ik
(u,0)T = X;(u,v)2JG; i C - G IRk, HREHEE:

(u, v)? = X1(u,v) = (—vge + (e + wv?),, cu,, + (suz'v + v:’),.)T,

(231) 5

Ly =Xy, L= (_ ,\2“; s _E“_“)\; "38) (2.34)
st 00©- (% P) ve-@er Lo

B’ G(z) = (GV(z),GP(2))T BRIEFAEHRB AR, LTI
[V,L] = L+ (KG)L~% — L.(JG)L} (2.35)
AHFH GLEH TR 4):
e @g@
v=v(6)= (ecm —sGm)
0 2071 (uG® - evGMW) Y\ 1
* (—2ea-l(uG(2) — e0G) 0 ) L. (2.36)

C -G HRIE (u,v)] = Xm(u,v) REBRLIFR
L, =[Wm>L]v m=0,1,2,--,

eGu) G(z)
w,, = Lm-ith
" Z (EG(Z) —er,lJ,

N 0 20" (uGP), - evGlY)) it
——253_1{116?) stU)l) 0 '

= (0,0)T € Ker K, % (07'v — €07 'u)0 = 1e, 7 X (2.31) #9% — Lenard £
3| {G,} : JG;1 = KGj, j = 0,1,2,---. (2.31) B WL FEEE (u,0)] =
X;(u,0)2KG; @i, HREFBRE (u,v)T = X1 (u,v) = (4v(0~ w0 v+~ ud 1u) -
2607 u, —4eu(0" w0 v +ed 'ud lu) - 268" 0)T. X—H BB O u=1,0 v =10
IR i
Ugt = 205 (U2 + €U2) — 26U, Vg = =260, (32 + €02) — 2e0.

(2.31) I3 AL T RRIE (v, )T = X (u,v) BEEN R

Ly =|L,W,], m=0,1,2,---,

m "‘(1) ~(2)
Wa=3 (G Gior ) pemeied

+ 0 23_1(11@_,(;2) evG(l)l) L-m+i
—2.‘:3"1(uG§2_)1 - E’UG;I_)I) 0
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6. Kaup-Newell j&[a)&g'%]

. —iA? :
Uy = U, U= ( ;v :;) . i=vV-L (2.37)

e M % N4 Kaup-Newell 1% 77 FRAYIR AL 2R, AT OB,
(HA A SCHR ERIAE SR, T ] LR B O Y RE M s — 2.

» . | L
VA= (giﬁgﬁ) - (2 fj;) ([t + i ~wi)dz) (2.38)
N R A N (X0)

-%if)zu%ava—lua 30v0~1vd a 0
KVA=X.JVA (2.39)
G-y = (1,007 € Ker JJKG;—; = JGj, j = 0,1,2,--- . Kaup=Newell & H

(w,0) = X;(u,v)2JG; %, HIREIBE
(u,v)7 = X (u,v) = (%iuu + %(uzv)z,vt = —%iﬂu - %(vzu),,)T.

Yoo =ut 0, ERITFEERF LM FE Schrodinger HHE w, = Jivze + 5(ulul?)..
(2.37) 5

a2, _f i@ —idu
Ly =22y, L= (MU i3 ) (2.40)
s O = (8, )L Y- @) B L s
i G(2)2(GW(x), 6D ()T, B2 T I
[V,L] = L+ (KG)L"% — L (JG)L? (2.41)
FHFM CLERTERMUT 4)
0 LG + Lud 1 (uG +vGP)
=V = Phbakd 2 z x
v (©) (— %iGSz) + %113_1 [uGLl) + vGE)) 0
. ~1i9-1wG +0G?) 0 s
0 1i9-1(uG" +vGP)
(2.42)

Kuap-Newell & (u,v)] = X,n(u,v) EHERALET
Lt=[Wm:L]: m=0!1!2!”'v
{ W = 35 V(Gjo1) L3+,
=0

Heb V(G;.1) B (2.42) KB
7. Geng if§ () [5]%F

1 Au+1
r = U'ur’l U - (A’H. _ 1 -1 ) 1 (2’43)
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-1
VA =6)/6u = A(W? — ¢3) ( / u(y? - uilf)dx) , (2.44)
Q
FAXFRR 02V = —2) - wdVA, W K = 8°,J = 0ud, %A
KVA=—2X-JVA (2.45)

B G_y =0""u"t € Ker J, & X (2.43) W% — Lenard §1¥ {G;} : KG;_, = JG;.j =
0,1,2,---. [t XgéJGj P (2.43) B —TEAL TR w = X;(v),5 =0,1,2,.--, H
REFTESH

(i) we = Xo(u) = —(u2uz)z; (i) we = Xy (u) = 3(35)zea-

F-AHTERAEAMIEREYT B R, EBEEE, FiEyR 202 Z58bH#H
HEMNEM.

(2.43) T
L = M, in‘(a_—ll 37;1), (2.46)
Lx(§)=-5L, V¢ H Ly HEE.
W’ G(z) MEEMEHEE RAUTHE
V,L) = L+ (KG)-(2L)™' — L (JG) (2.47)
AFRHT®
1
G -=Gzz -G
- — x 2 T z 0 ‘—‘ILG:
V =V(G) (—%Gm .o > ) - (—uc:, 0 )L. (2.48)

PR 3 — WAL T IR U = Xon(u) BB BRAER

( Lt = [er L]:
1
m . —_—— s —_— .
‘] Wm _ Z . GJ.—I,: 263—1,2 GJ—I,::z (2L)m—j+l
j=0 ”‘EGj—l,zz +Gj-1 ~Gj-1,2
0 —qu—-l,a: m—j+1l rm—=1+42
+ (~qu_1,: K 2 L :

W Gy = as? + Bz +y € Ker K, XE o,f,y HHE, EXH Lenard 7
{G)}: KG; =JG 1, j=0,1,2,. Btk X,5KG; =4 (243) MR WAL R
B oue = X;(u), HREFRA

U = ;?n(u) = 2a(zu), + Bu,; U = fl(u) = (20z + B)u? + 20u, 0 'zu + fu,0 'u.
Sa=08=1 W4 u = X (u) ZFH v = 0 u T HLZ2BBPRAF KV 72
Uy = VLU

WAL R u = Xon(v) BEBRERR:

Lt:[L,Wm], m:0s1)2:"')
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—~ 1~ ~
—~ m Gj_1,z —=Gj-12z — Gj-1,z )
W= 1. . 2 (2L)~™+d
=0 _ﬁcj—l,:x + Gj—l,:l: —GjFlr:
+ ( AO —uGj_1.2 ) g-m+j [ —m+j+l
—‘I’J.GJ'_I_I 0

E. ARXNEFEIIEE Lax ST W, Wo B5JE Lax HTFREEHRITF—&
AR, 44 SRR ]t £ A8 ) 3 o] B R R A AL S BT = M TR G, 6 T B a1
it RS EUSIRESHE.
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GENERATION OF SOLITON HIERARCHY
AND GENERAL STRUCTURE OF ITS
COMMUTATOR REPRESENTATONS

QIAQO ZHIJUN

(Depar.‘.ment of Mathematics, Liaoning University, Shenyang 110036)

Abstract In this paper , through some direct studies of the spectral problem ¥, =
U(u, A)¥, an approach for obtaining the hierarchy of soliton equations is presented by the
use of spectral gradient. Moreover, a general structure of commutator representaticns for the
soliton hierarchy is constructed. Meanwhile, it is revealed that the same spectral problem
can produce two different hierarchies of soliton evolution equations.

Key words Spectral gradient, operator equation, commutator representation.



