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Abstract With the help of the cycled numbers, two higher-dimensional loop algebras
are constructed, whose dimension numbers are 5(s+1) and 4(s+1), respectively. For
the sake of simple calculation, we only take s = 1 in the paper for illustrating their
applications. By employing the first loop algebra fl’{, a generalized AKNS hierarchy is
obtained, possessing 4-Hamiltonian structure, which is also reduced to the well-known
AKNS hierarchy. By making use of the second loop algebra fl;, a new integrable hier-
archy with 4-potential functions is generated, also possessing 4-Hamiltonian structure,
which is redued to a nonlinear couled Burgers equation and a coupled KdV equation,
respectively.
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KRG T LK EA Z A E R AL Hamilton 245 101, S f1/BREA REIE— A B 41A AT A
G TR E R AR RS — AR BUE A 12, FHXRE, RI1CE8 T Eam
R R AU (13151 AL AR AR e g A Hamilton 254, Sk T 52 iR A
FER, ASSCHE B FAGFREOL loop OB A1 8 loop fRBL As #3E T WIZAEES B 5(s + 1)
A(s + 1) {9 loop B XHEA s Fm—MEBIEFUEEL HNHTERL, HEE s = 1 @ig
. XRERRATHELA T B4 loop fOBL Af Ml A3 w1 Aj 831 T BA 10 MR BT L
AKNS J7FEE, M40 AKNS 7 FER IR H— N3], i loop fA% A5 183 T HA 4 (13
RO ARG, B AT B2 AR 4 Burgers EAIER A KAV 7.

1 Loop f£# A7 REH

B, 4 PR E .
EX 1 B {eo,e1,. .., e} FRATERG, AR FHIDCHRBAL
{ €itjy ? +.7 S S,
€i€j = (1)
€itj—s—1, Z+.7 > s+ 17
Hrre #£0,0<i<s, e #€j, k# .
ESL 2 X‘T?'fiﬁiﬁﬁkgﬁ a, ba % 1= j7 a = b, %SL
ae; = be; (2)
() 75T BRI
i=3j, a=b. (3)

EX 3 MR {er,en,. .., en} J& Lie B A BI—TREL & X—HHY Lie B A5y,

exei, k=0,1,2,....s; i=1,2,....n, (4)
BNLIZTIRE SCH
ek-‘rl[ehejL k+l S S,
exei, erej] = (5)
ekﬂ,s,l[ehej], k+1>s+1.

XHL 0 #£ 5. MR loop Y% A%, XK

exei(m), k=0,1,2,...,8; i=12....,n; m=0,£1,+2,..., (6)
HrriHfma il
[exei(m), crej(n)] = [exes, cre;]A™ T, (7)
TR
a(x,t)ege;(m) = b(x,t)ee;(n) (8)
JRALAL Y
k=1, m=n, a(x,t)=>b(x,t). (9)

XH a(x,t),b(z,t) MEEEEL
& — ARG loop fUBK AT
exh(0,m), exh(1,m), exe(0,m), ege(1,m), exf(0,m), e, f(1,m),
k=0,1,2,....8 m=0,41,42,. .., (10)
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AZT 0 AZmt 0
h(oam) = ( 0 _)\Zm ) ’ h(lam) = ( 0 _)\2m+1 ) ) 6(07m) = (
0
0

ettm = (0 X0 ) som = (D) s = (e
PR TR loop FREL (B s = 1), Wit TS T 445833 1 350
vz =Up, A =0,
U = eoh(1,0) + (e0qo + €1¢1)e(0,0) + (eoro + €171) £(0,0)
+ (€ovo + €1v1)e(l, —1) + (eowo + €1w1),
J(1,=1) + (eos0 + €151)h(1, —1).
BV =32,50l(c0a(0,m) + era(l,m))h(0, —m) + (€0b(0,m) + e1b(1,m))h(1, —m) + (€0g(0,m) +
erc(1,m))e(0, —m) + (eod(0,m) + e1d(1,m))e(1, —m) + (egg(0,m) + €19(1,m)) £ (0, —m) + (eop(0,
m) -+ exp(L,m) £ (1, —m)], R TS E AT
v, = [0, V] (12)

(11)

N

it
(0, m)¥E=qog(0, m)+q19(1, m)—roc(0, m)—ric(1,m)+uvop(0, m)+v1p(1, m)—wed(0, m)—w1d(1, m),

agz (1, m=gog(1, m)+q19(0, m)—roc(1, m)—r1c(0, m)+vop(1, m)+v1p(0, m)+wod(1, m)+w1d(0, m),

b (0,m 4 1) = qop(0,m + 1) + 1p(1,m + 1) — 7d(0,m + 1) — r1d(1,m + 1) + vog(0,m)
+v19(1,m) — wec(0,m) — wic(1l,m),

by(L,m+1) =qop(l,m+ 1)+ q@p(0,m—+1) —red(l,m + 1) — r1d(0,m + 1) + vog(1,m)
+v19(0,m) — woc(l,m) — wic(0,m),

¢z (0, m)2d(0, m + 1) —2qpa(0, m)—2q1a(1,m)—2veb(0, m) —2v1b(1, m)+2s0d(0, m)+2s1d(1, m),

2d(1,m + 1)=c, (1, m)4+2qpa(1, m)+2q1a(0, m)+2veb(1, m)+2v1b(0, m)—2s0d(1,m)—2s1d(0, m),

dy(0,m + 1) = 2¢(0,m + 1) — 2gob(0, m + 1) — 2¢1b(1,m + 1) — 2v9a(0, m) — 2v1a(1,m)
+2s0c(0,m) + 2s1¢(1,m),

d(1,m+1) =2¢(1,m+ 1) — 2gob(1,m + 1) — 2¢15(0, m + 1) — 2vpa(l,m) — 2v1a(0,m)
+2s0c(1, m) + 2s1¢(0,m),

2p(0,m+ 1)=g,(0, m)+2roa(0, m)+2r1a(1, m)+2web(0, m)+2w1b(1,m)—2s0p(0, m)}2s1p(1, m),

2p(1,m+1=g.(1,m)+2rea(l, m)+2r1a(0, m)+2web(1, m)+2w,b(0, m)—2sop(1, m)2s1p(0, m),

2g(0,m 4+ 1) = —p,(0,m + 1) + 2rob(0,m + 1) + 2rb(1, m + 1) 4+ 2wea(0, m) 4+ 2wya(l, m)
—2s09(0,m) — 2s19(1,m),

29(1,m+1) = —pg(1,m+ 1) + 2rob(1,m + 1) + 2r16(0, m + 1) 4+ 2wea(1l, m) + 2w1a(0, m)
—2s0g(1,m) — 2s19(0,m),

a(0,0) = « =const., a(1,0) = § =const., ¢(0,0) = ¢(1,0) = d(0,0) = d(1,0) = p(1,0) = p(0,0)

— (0,0) = g(1,0) = b(0,0) = b(1,0) = 0,

—

az

d(07 1) = qo + /Bqla d(la 1) = aq1 + ﬁQ(Np(Oa 1) = Qarg + ﬁrh p(la 1) =ary + ﬁ’r07
b(ov ]-) = b(]-a ]-) =0, g(oa 1) = _%TOz - grlm + awy + 511)1,
e’ 1
g(1,1) = 57 gTOw + aw; + Pwg, ¢(0,1) = 5(04(1030 + Bq1z) + avg + P,
1 o
c(1,1) = 5(041111 + 8qoz) + avi + Py, a(0,1) = *5((]07"0 +aqir1) — g(qm’l +qiro),
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a
a(l,1) = _E(QOrl +70q1) — g(qm“o +aqir1). (13)

V_i(_n) = Z [(e0a(0,m) + e1a(1,m))h(0,n — m) + (egb(0,m) + €1b(1,m))h(1,n — m)
m=0

+ (e0c(0,m)+e1c(1,m))e(0,n — m)+(eod(0,m)+e1d(1,m))e(1,n —m)+(egg(0,m)
+ €19(1,m)) f(0,n —m) + (€op(0,m) + e1p(L,m)) f(1,n — m)],
V(”) —_ /\ZnV _ V(n),

Jitg (12) /5N

Y 4 0,V = VD [0, (1)

BHEIE (14) RPYLEBFTOBRTHET -1, G THBUNTET 0. RGPt
TEECh —1,0. EHEAFEA

—Vf;)-i-[U, Vﬁn)]z[eobz(o,n—l—l)—l—elbz(l,n+1)—eoq0p(0,n—i—l)—qqop(l,n+1)—61q1p(0,n+1)
—eoq1p(1,m + 1) 4+ eorod(0,n + 1) + e179d(1,n + 1) + €171d(0,n + 1) + eor1d(1,n + 1)]A(1, —1)
+leodz (0, n+1) +e1d, (1, n4+1) — 2e9c(0, n+1) — 2e1¢(1, n+1) +2€0gob(0, n+1) +2e190b(1,n + 1) +
2¢1q16(0,n + 1) 4+ 2e0q1b(1,n + 1)]e(1, —1) + [€op (0,7 + 1) + e1p(1,n + 1) + 2€09(0,n + 1) +
2e19(1,n 4+ 1) 2e9rob(0,n + 1) — 2e179b(1,n + 1) —2€1716(0, n + 1) —2eqr1b(1,n + 1)] f(1,-1) —
[2€0d(0,n 4+ 1) 4 2e1d(1,n + 1)]e(0,0) + [2e0p(0, 7 + 1) + 2e1p(1,n + 1)] £(0,0).

BV = v, g R

U -V 4 o,vm =0 (15)
qo 2d(0,n + 1)
Q1 2d(1,n+1)
T0 —Qp(O,n + 1)
1 —-2p(1,n+1)
we |0 | Z —dz(0,n + 1) +2¢(0,n + 1) — 2¢ob(0,n + 1) — 2¢1b(1,n + 1)
e | —d.(1,n + 1)+ 2¢(1,n + 1) — 2g0b(1,n + 1) — 2¢16(0,n + 1)
wp —pz(0,n+1) —2g(0,n 4+ 1) + 2rob(0,n + 1) + 2r1b(1,n + 1)
wy —pe(1,mn+1) —2¢(1,n+ 1) + 2rob(1,n + 1) + 2rb(0,n + 1)
S0 —b,(0,n+ 1)+ qop(0,n+ 1) + g1p(1,n + 1)—rod(0,n + 1)—r1d(1,n + 1)
s1 ), \ —bz(L,n+1) 4+ qp(l,n+1) +qp(0,n + 1)—rod(1,n + 1)—r1d(0,n + 1)
0 0 00 0 O 2 0 0 0 g(0,n+1)
0 0 00 0 O 0 2 0 0 g(1,n+1)
0 0 00 -2 0 0 0 0 0 c(0,n+1)
0 0 00 0 -2 0 0 0 0 c(l,n+1)
B 0 0 20 0 0 -0 0 —g -¢ p(0,n+1) | _ 7.G
1 0 0 02 0 0 0 -0 —-¢ —q p(l,n+1) | 7™
-2 0 00 -0 O 0 0 ro  Ti d(0,n+1)
0 -2 00 0 -0 O 0 T 7o d(l,n+1)
0 0 00 g ¢ -r -1 -2 0 20(0,n + 1)
0 0 00 ¢ q -rn -rn 0 =9 20(1,n + 1)



63 B TIELE: Wi E4E loop fRE Y A 1291

O 0 00 0 0 0 2 0 0 g(1,n+1)
O 0 00 0 0 2 0 0 0 9(0,n+1)
0 0o 00 0 =2 0 0 0 0 c(l,n+1)
0 0O 0 0 =2 0 0 0 0 0 c(0,n+1)
1o 0 02 0 0 0 -9 -g - p(Ln+1) | _
o o 20 0 0 -9 0 —g -¢ p(O,n+1) | 7272
0 -2 00 0 -8 0 0 7o d(1,n+1)
2 0 00 -9 0 0 0 r d(0,n +1)
0 0 00 ¢ q -rn -rn 0 -2 2b(1,n + 1)
0 0 00 g ¢ -r -1 -2 0 26(0,n + 1)
2d(0,n+1)
2d(1,n + 1)
—2p(0,n + 1)
—op(1,n+1)
_ 20pa(0,n) + 2v1a(1,n) — 2s9c(0,n) — 2s1¢(1,n)
- 2upa(l,n) + 2v1a(0,n) — 2spc(1,n) — 2s1¢(0,n)
—2woa(0,n) — 2wia(l,n) + 2s0g(0,n) + 2s1g(1, n)
—2w0a( n) — 2wya(0,n) 4+ 2s0g(1,n) + 2519(0,n)
vog(0,n) —v1g(1, n) + woc(0, ) + wic(l,n)
—vog(1,n) —v19(0,n) + wee(l,n) + wic(0,n)
O 0 20 0 0 0 o 0 0 p(0,n + 1)
o 0 02 0 0 0 0 0 0 p(1,n+1)
2 0 00 0 0 0 o 0 0 d(0,n + 1)
o 200 0 0 0 0 0 0 d(1,n+1)
I ) 0O 0 0 0 0 —2s9 —2s1 o vy g(0,n) _JC
[l o 0o 00 0 0 —25 —25g v v g(1,n) T U3k
0 0 0 0 2sy 2sg 0 0 —wg  —wi c(0,n)
0 0 0 0 2s1 2sp 0 0 —w;  —wWp c(1,n)
0 0 0 0 —vg —v1 1wy wy 0 0 2a(0,n)
0 0 0 0 —v; —-vy w wo 0 0 2a(1,n)
0O 0 02 0 0 0 0O 0 0 p(1,n+1)
O 0 20 0 0 0 o 0 0 p(0,n + 1)
O 200 0 0 0 0 0 0 d(1,n+1)
2 0 00 0 0 0 o 0 0 d(0,n + 1)
| o 0 00 O 0 —2s1 —2s5¢ 1 Vo g(1,n)
- o 0o 00 0 0 -25% -2 w v g(0,n) =JaGns, (16)
0 0 0 0 2s1 2sg 0 0 T e(l,n)
0 0 0 0 259 2s; 0 0 —wy —w c(0,n)
0 0 0 0 —v; —-vy wp wo 0 0 2a(1,n)
0 0 0 0 —vVyp —U1 Wo w1 0 0 2&(0, n)
Hoft J; (i = 1,2,3,4) £ Hamilton F1F- 48 (13) 2, 51— B80T
L = (Ii5)10x10, (17)

E L Zﬁ/i Gnl = LGn37 GnS = Lanl,l» Gn2 = LGn47 Gn4 = LGn71,2' iz%
0
li = —5 + 100" g0 + 110 g1, liz =100 qn + 110 g0, L1z = —100 trg — 1107

—1 —1 —1 —1 —1 —1

lig = =190~ 11 — 10 ro, li5 = 190" "vg + 110" V1 — so, lig = 700~ U1 + 110 U9 — S1,
-1 -1 -1 -1 0 w1y

lig = =100 wo — 110" w1, lig=—-1ro0 w1 —r10 wp, lig= 5 li10 = -

_ _ 0 _ _
o1 =100 q1 + 110 ' qo, oo = 3 +100" g0+ g,
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123 = 77"0(9717’1 — 7’1(9717"0, l24 = 77‘06717"0 — 1"18*17'1, ZQ5 = 7’06711}1 + 7‘1(9711}0 — 81,
126 = 7”0871’00 + 7’18711}1 — S0, l27 = 77‘0871'&)1 — Tlailwo, 128 = 77"0(971’100 — 7’167111)1,
lag = %7 l2,10 = %, Is1 = q00 'q0 + 10 'q1, 32 =qod ‘g1 + ¢10 qo,

I3z = g — @00 'ro — 1071, lsa = —qod ' — 107 o, 35 = o0 Mg + 107 oy,

lsg = qod o1 + 10 o, g7 = —qod wo — 10 wy — s,

lss = —qo0 'w1 — 10 wo — s1, g9 = U—07 l3,10 = 1}2—17

lan = q00 *q1 + @190 q0, li2 = @00 'q0 + 10 ' qu,
lig = —qo0~ 'r1 — 10" 'ro, lua = 5 900 'ro — 107 'y,

lis = qo0~ vy + 10" Mo, lag = @00~ g + 10 Moy,

lir = —qo0 w1 — 10 wo — 81, lag = —qod ™ two — 10wy — s,

lyg = U*l, la,10 = 50, Isi=1, lsg=---=1I510=0,

le1 =0, lga=1, les=--=lg10=0, lrz=1, Ilpn=lrp=lpa=---=1710=0,
lsa=1, lg1=lga=lg3 =1gs =---=1g10=0,

loy =207 "qo, loa =20""q1, log=—20""rg, los=—20""ry,

los = 207 vy, log =20 1v1, lo7 = —20 twy, log = —20" 1wy,

log =1lg10 =0, lio1=20""q1, Loz =20""q0, lios=—20""ry,

lioa = —20""rg, lios =20""vy, lioe =20 ",

Loz =—20""wy, ling = —20""wo, ligg = li0,10 = 0.

T R4 (16) AISH

9(0,1) g9(1,1)
9(1,1) 9(0,1)
c(0,1) c(1,1)
¢(1,1) c(0,1)

_ _ 2 _ 2n p(O, 1) _ 2n p(1, 1)

U = JlLGng, = JlL Gn,1’1 = JlL p(l, 1) = J2L p(o’ 1) (18)

d(0,1) d(1,1)
d(1,1) d(0,1)
2b(0,1) 2b(1,1)
2b(1,1) 2b(0,1)

YER RS (18) BILIMLIEIE, B qo = 10 = vo = v1 = wo = w1 = sp = s1 = 0, NERFHHK
AKNS 7%

0 _ _
e q1 _ 2d(1,n+1) _ 0 2 5+713 1Q1 —r107 'y g(1,n)
¢ ), —2p(1,n + 1) -2 0 0 1 c(l,n) )"

Q18_1q1 5 — (ha
B .
'y %>eog(0) +ag(D)+ @pO)-rapA (V; %>elg<0> + cog(1) + (€1p(0)+eop(1) A,
(V2 G ) =60e(0) +e16(D) + (ead(O)+erd(1)A, (V2 5 h=eocll) + €1¢(0) + (cod(+erd(O)
(v, S_Z> — op(0) + e1p(1) + M (v S_Z> — eop(1) + e1p(0) + M
(v, g—go> — cod(0) + m(mM, (v, %Ul> — cod(1) + e1d(0) + Lﬂ;w(l)
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<V, 2—8U0> = 26()b(0)+2€1b(1)+2—60a(0) ;‘: €1a(1), <V, g—z>:26()b(1)+261b(0)+2—61a(0) —)1\—60(1(1)’

<V, 6—U>=2eoot(0) + 261@(1)—%[26080@(0) + 2¢e181a(0) + 2€150a(1) + 2€9s1a(1) 4+ €gwoc(0)
terwic(0)+erwoc(l)+egwic(1l)+eovog(0)+eov1g(1)+ervog(l)+erv1g(0)]
+(260b(0)+261b(1)))\—§[26080b(0)+26081b(l)+2€1Sob(1)+26181b(0)+60w0d(0)
+eowrd(1)+erwod(1)+e1w1d(0)+€0vop(0)+egvip(1)+ervop(l)+€1v1p(0)].

LA s R RN B S ATS

%(2[)(0771 +2) — 2500(0,n 4+ 1) — 2516(1,n + 1) + wod(0,n + 1) + w1d(1,n + 1)

+vop(0, n+1)+v1p(l, n+1)) = (—2n—2+7)Gp1, (19)

)

51(219(1,71 +2) — 250b(1,n + 1) — 251b(0,n + 1) + wod(1,n + 1) + w1 d(0,n + 1)
u

+vop(1,n+1)+v1p(0,n+1)) = (=2n—2+47)Gna, (20)

§
5—u(2a(0,n + 1) — 250a(0,n) — 2s1a(1,n) + wee(0,n) + wie(l,n) + vog(0,n) + v1g(1,n))

= (=2n—1+7)Gns, (21)
5—u(2a(1,n + 1) — 251a(0,n) 4+ 2spa(1,n) + w1c(0,n) + woe(l,n) + vog(1,n) + v1g(0,n))
= (—2n—147)Gpa. (22)
Won=07%y=0 TEEIMMFEIRG (18) AL FHEOCRAY 4-Hamilton 5y
dH(1,n)
= Gnl,
ou
H(l,n) = o +2(250b(0 n+1) —2b(0,n+2) 4+ 2s1b(1,n + 1)
d 6H(27’n) - wod(oﬂl + 1) - wld(la n -+ 1) - ’l}op(07’l’L + 1) - 'Ulp(lan + 1))a
—— =Gha,
ou
H(2,n) = o F 2(2sob(17n +1)—2b(1,n+ 2) +251b6(0,n + 1)
- de(lvn + 1) - wld(oan + 1) - Uop(lvn + 1) - Ulp(oﬂn + 1))a
0H(3,n)
= GnSu
ou
"= 5o 1(230a(07n) —2a(0,n 4+ 1) 4+ 2s1a(1,n) — woec(0,n)
- wlc(lv n) - UOQ(O7 n) - vlg(L n))a
0H(4,n)
—— =G,
ou
Gn4:m(—2a(1,n + 1) 4+ 2s1a(0,n) — 2spa(1,n) — w1c(0,n)
- ch(Ln) - Uog(Ln) - Ulg(07n))'

2% (18) {4 4-Hamilton Z5H4 K
:JléH(l,n) :J25H(2,n) :J35H(3,n) :J46H(4,n)-
ou ou ou ou

2 J-MHY3E4ME Schrodinger 771250 MKdV 7772

BT loop A3 A3
exhe(m), exer(m), k=0,1,2,...,s; m=0,£1,+2,..., (23)
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HA 25
depries(m+n), k+1<s,
el (m), eth—(n)] = 0, [exhi (M), e+ (n)] =
depri—s—1ex(m+n), k+1>s+1,
{ 2eppiex(m+n), k+1<s,

exh_(m),eex(n)| =
[k) ( ) li( )] 2€k+l—s—1e:!:(m+n)7 k+l28+17

2¢prihye(m+n), k+1<s,
exe—(m), ees(n)] =

2€pti—s—1hy(m+n), k+1>s+1,

S 7
1 0 =1 0 1 0

he=[ 0 =2 0 |, ex=[xl 0 £1],he(n)=A"hy, ex(n)=A"ex, n=0,+1,42,....
+1 0 1' 0 1 0

WAy (s = 1), e

Vg = Ui/), M=0, U = eoh+(1) + (e0g0t€1g1)e+(0) + (€oro + €171)e—(0). (24)
BV = X s0((c0a(0,m)+era(l,m))hy (=m)+(eob(0,m) + e1b(L,m))es(—=m) + (€oc(0,m) +
erc(l,m))e—(—m)), EREIT (12) BTTER
a;(0,m) = —2qoc(0,m) — 2q1¢(1,m) + 2rob(0,m) + 2r1b(1, m),
a;(l,m) = —2qi)c(17 m) — 2q1¢(0,m) + 2rob(1, m) + 2r15(0, m), .
c(0,m+1) = —be(O,m)—roa(O,m)—Tla(l,m), c¢(1,m+1) = —be(l,m)—roa(l,m)—rla(O,m),

1 1
b(o ):_ch (0 m)—qu(O, m>_q1a(17 m)a b(17 m+1):_zcw(17 m)—qu(l, m)_cha(()? m)7
a(0,0) = a = const., a(1,0) = = const., b(0,0) =b(1,0) =¢(0,0) =¢(1,0) =0,
C(Oa 1) =arg + ﬁrlv C(l 1) ar; + BTOa b(07 1) = aqo + BQh
(Ll = QQI+ﬁQOa a’(17 ) ( ) =0. (25)
HEAA
—(A"V) 4o +[U, (A"V)4]
= —4(epb(0,n+1) +e1b(1,n+1))e_(0)—4(egc(0,n+ 1)+erc(l, n+1))es (0). (26)
T, ARG
9 %bm(O, n) + roa(0,n) +ria(l,n)
wy = q1 — %bz(l,n)—i—roa(l,n)+r1a(07n)
K To %CI(Ov ) + QOCL(Oa ’Il) + ‘ha(la n)
LS Zcm(la ) + QOa(l n) + Q1a(0a TL)
L4irgd ro+irioT Lroo7'ri+iro” L1ro0 g0 +iri0 ' 1100 Mq1+3r10 g0
% 057171-5‘%7“15717'0 2 rirgo™ To+2718 try 1ro0 g1 +3r10 g0 17007 'qo+iri07
1g00 7 'ro+1q10 1go0 ' ri+1q107 o 2 +1900 '+ 5n0 ¢ L0 ' q+3m0 g
100 'ri+1q107 o %q0371T0+EQ1571T1 Le0d ' ai+3:10  q0 241900 o+ 300
4b(0, n)
4b(1, n) _
,40(()”“) ) - Janl
—4c(1,n)
2rq0~ r1+21“1871r0 %—&-27"08717"04-27"18717“1 2r0371q1+2r1871q0 27“08’1(10 + 27“1871(11
_ 1 g+2T08_1T0+27‘18_17‘1 27‘08_1T1+2T18_17‘0 27‘08_1110"1‘27”16_1(]1 2r08_1Q1+2r18_1q0
T4\ 2007 ri4+20107 2q00 ' ro+2q107 ' 2¢00 ' q1+2q107 " q0 - 242007 '90+2010 '
2g0d 'ro+2q107 11 2¢00 " 'r14+2q10" 'ro 242900 "q0 + 2010 "1 2900 q1420:190" " qo
4b(1,n)
b
( B el ) = JaFna, (27)
—4¢(0,n)
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XH Jy F1 Jo J& Hamilton 577 M (25) 2, AR — AT
L = (lij)axa, (28)
Hrp
li =200 ro + 2107 1, lia = 2go0 7 r1 + 2¢107 o,

0 _ _ _ _
liz = il 2¢00 g0 + 210" *q1, 4 = 2900 q1 + 210 qo,
lo1 = 2g007 1 + 2107 o, laa = 2¢O ro + 2107,
las = 2q00 rq1 + 2q10" Yqo, loa = -5 2900 ' q0 + 210" ' qu,

131 = g + 27"06717‘0 + 27"18717‘1, l32 = 27’06717"1 + 27’18717"0,
Isg = 2rod'qo + 2r10 ' qu, l3a = 2100~ q1 + 2r1 0~ 'qo,

ly1 = 2’)‘0(9_17“1 + 2’)‘1(9_17“0, lyo = 1 + 2T08_1T0 + 27”16_17‘1,
laig = 2r00~ 'qo + 2r9 7 q1, laa = 21007 q1 + 21107 qo.
L, RE (27) A5 N

daqo + 4Bq daqr + 4Bqo
_ 4doqy + 48qo _ daqo + 48q
_ n—1 _ n—2
w=nl —darg —46r | T2l —dary —4Prg | (29)
—4ar, — 48rg —4arg — 46
SGIEuN A
oU oU
(V. g0 ) = 460b(0) +dead(1), (V5 ) = 41b(0) + deob(1),
oUu ou
<v, 8_TO> — —deoe(0) — dere(1), <v, 8_T1> = —4e1¢(0) — dege(1),
< 8U> B

=
|

8(epa(0) + €1a(1)),

Hr
a(0) =Y a(0,m)A™™, a(l)= > a(l,mA™",....

m>0 m>0

& EEA A RN D EREX, A

oU
(v a_0>
5 aU ) <V7 §£>
2 ((Vam) =25y (v 2Ly )
"o
(vo0)
’ (97“1
Bz (30) rpr A2t B ARE, 18
%(Sa(O,n—l— 1) = (=1 + 7)Fa1, (31)
%(SQ(I,TH- 1) = (—=n+ ) Fpa. (32)
i (25) KAPRWMES v = 0. FJ2, RATHF T RS (29) #9 Hamilton £5H
J 0H(1,n) J 0H(2,n) (33)
U = Jq1 = J2 )

ou du
B H(1,n) = - 2003 g9 ) = Sellntl)

n
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B g=mr =0, &5 (29) A4k

0 1 1 _ 0 _
( % > E-ﬁ-27‘0a —57“03 'q0 —2qo0~ "o 1 — 200 'qo
U = = 1 G, 0
"0 /e 5(103_17“0 6 56108 qo Z+27’03_17‘0 2rg0qo

4b(0,n — 1) == 4b(0,n—1)
< 4cOn—1))_JL(—4c(0,n—1)>' (34)
FERYE (34) T 0 = 2, THEIRBA Y Burgers )7

« o

qot = _ETOII + Zro(qg - 7"(%)7
« o

Tot = _EQsz + ZQO(Q(Q) - 7“8)

Bln=3, &5 (34) Jﬁ%ﬂcﬁ%%A KdV 7

ot = 6_4q03wvw - 1661095(612 —18) — =q0(g090x — ToT0),

QR

(07 (67
ror = gqTower — 1—67"030(618 -rg) — gTO(QOQOa; —T0T0g)-
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