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F1E ATHRERES

R — MR AR 2 7 TR T DA R — X etk il R A A A AR A, ARG
LM HTERAE Lax M THIATAIREGE (10, Rt i BgAR e etk
MR8 T RRH Lax X, AFEL Lax ARAELE, #F HILAD)SOE BRI T
.

1.1 "X BKK-BB j&
S o — A3 | g (17-20)

n
Dy =UD =B+ P3, &, =V"o=7 Vs, (1.1)
=0
Hr
+ V(n) V(")
J:(l 0 ),P: u v+ f(u) v 11 12 a2
0 -1 1 —uw v v
n ) n ) n .
Vi) =Y aam T, Vi =3 b, e =Y e, (1.3)
j=0 j=0 j=0

u,v,a5,bj,¢; & z,t, MEERELERE, f(v) £ v RHERNSBETHE L,
A BRESE, MAMSEH. X f(u) BB, RAITFTLABEFZ K% E. WX
flu) = 0, W (1.1) ABLAHA Broer-Kaup-Kupershmidt (BKK) A& 7. 40EL
F(u) = ug, W (1.1) XFAA Boussinesq-Burgers (BB) it o] i (18,

B &, = D¢, AfHEH (1.1) XA R4

U, -V +U,v®™ =0 ([U,v™=0v® -vmy), (1.4)
S A AL ¥ (1.4) RERSBER, B

V1(1n,3c = _V1(2n) + v+ f(u))Vz(ln) + ug,
V) =2V — 2(v + F))ViE + 20V + (v + f(w))e, (1.5)
Vi =2V — v — 2wV,



2. FIE ARRGA

(1.5) AP EAMmAR A LT WRE A KRR, WHE

b():C():O,
ajz =—bj+(w+ f(u)e; (0<j<n-—1),

1
bj+1 = —ubj + (v+ f(uw))a; + §bj’z (0<j<n—-1),

1 .
G = —ucj = 3¢ (0<j<n—1)

& ik

an = Ecn,z + ucp,

Ut, = bn + anz — (‘U + f(u))c"‘”

ey = b+ 200+ £())an — 2ubn — (F()e
B (1.7) X8

1 w
| Uty = 5%z T Uenz + UsCn — (U + flen +bn,
1
Vt, = —§f’6n,x.z + @+ f = flulens + [2uf + 2w

— f'(uz —v— flen + bne — (2u+ f')bp,

(1.8)

A f = f(u), f = gf; XM (16) RF (17) RWE—AFETUERE VO,

Vi), Vo) BIRBBTHRRERA TR, T (1.8) R u,v, f(u) FilRHEBEY
B XHE aj,bj,¢;(j =0,1,2,-- ,n) £ u,v, f(u) BHXT z KIFEWBHH. X
BEHAMREH ¢, H—BERRBEFER. WRM (1.7) XA (1.8) APaEH
aj,bj,c; Ja, % aj,bj,c; KA (1.8) R, MABE u,v FrigENIER TR T EE.

Xt j=0,1,2,3 BEIRHE

ag = ag(tn), bop =co =0,

a1 = a1(tn), b1 = (v+ flao(tn), c1 = ao(tn),

az = _%(v & f)ao(tn) + a2(tﬂ)’ g = —uag(tn) + ai(tn),

by = — (v + fluag(ts) + (v + flaa(tn) + %(v + flzao(tn),

ag = 41[4@ + fluao(ts) = 2(v + flea(tn) = (v+ flzao(tn)] + as(tn),

b = 51200+ Fa0(ta) + (v + Fezto(ts) ~ 4u(o -+ f)scoltn)



1.1 "X BKK-BB j& i

= 2uz (v + fao(tn) + 4u?(v + flao(ta) — du(v + f)ou (tn)
+ 2(U + f):cal (tn) + 4('" + f)a2(tn)]v (1.9)

s = 5~ (v + f)ato(tn) + 20200(tn) + o0 (tn) — 2uar (tn) + 20(tn),

H ag(tn), a1(tn), aa(tn), as(tn) £ t, BERRE, BNIRH (1.6) XWE-XK
K ao, a1, az, az FrERIAR ST BRI 2 4

M (1.9) R, RINEEZEFH aj, bj, ¢; ( =0,1,2,3) & u,v, f WA ZTR, B
MRS R t, MR, XN —KE j SREL. ROETEHAMEPLESHT
UERA.

W 1.1(1) (1.6) X, (1.7) RFTEHM a), bj, ¢; £ u,v, f B TR

MERR  F¥CEIRGNEAE -

X} j =0, &k BARALIL.

BES j <1 <n-1) B ajbj,c; £ uv, f FESZIR, WAEZEIEH
a, bl, C| ’H_’.E u, ’U,f B‘Jﬁiﬁ%ﬁiﬁ

B (1.6) X3 by, a £ u,v, f KBS ZHRK, FERFEES o £ u,v, f B
SHEWAA. X 1<j<I-1,F

bjcit1—; — cjbiy1—;
1 : 1
=bj | e~ —ue—j — 5C-j= | = ¢ (v+ flai—j — ub—; + F0-ia

1 1
= (bj —ci(v+f))a—j + (—gbm—j.x —ubje—j +ucjb—j — Ecjbl—j,a:)

= (_ajal—j = %bjcl—j = %Cjb[_j) — (a,- _ %cj,x _ ucj) b (1.10)
o
+ (aj(v + )+ —;—bm - ubj) CI—j
1 1
= (—ajaz—j = gbic— = ECjbz—j) — cjy1bi—j + bjr1c1—;.

Xt M 1B -1 KA, B2
=1

1 1
blc[ = Clbl = E (—ajal_]- = Ebjcl._j = Ecjbl_j) = (blc[ == Clbz), (1.11)
j=1 %

B

-1
1 1 1
(=i + (w+ fla) = Z a0l (—ajal_,- — ibjcl_j - §Cjbl_j> , (1.12)
§=1 i

z
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NI

-1
1 1 1
ap = J; a0 (t) (—ajal_j - §bjCl_j - §Cjbl_j) + oy (tn) (1.13)

2 u,v, f B2,

BEZE j=n—18, an_1,bn-1, cn—1 & u, v, f IS EZTR. H (1.6) X,
bn, Cn & u, v, f B EIR, Bl (1.7) XKE KRB a, B v, v, f KBS
LA, XHAEH T M.

(1.1) RKBE—ANFRE (ZEEL) BRELFHEN, MB-ANHRE (HREED)
HEBT aoltn), -+, anlts) (MK n &5H) FIEER, REEFEH (1.8) KB
T aotn), -+, an(ts) (LK n &5) FIER, TTH (1.8) XR—RFIHE. WR
aolt), -, an(t) WREL, WHE (1.8) WEES t. X B ao(t,) =
Lai(ts) =+ = an(ts) = 0, H72 (1.8) WA T ASEHE T4 Bk

Uu 1
( ‘) = JK"1 ( ) : (1.14)
v/, v+ f

He
l82+ua-+-(um—v—f) 1
J=| 2 , (1.15)
( Jai o—(2u+f) )
( —%6+8‘1(v+f) —u —91 )
K= . , (1.16)
(w+ ) v+ f) 56—(v+f)8‘1—u

B 5= —%f’62+ (w4 f— f'u)d+ (2uf + 2uv — f'(uy — v — f)).

MH (1.14) RSB HLMERITF HEDT:
(1) EX‘"':Z f = ug, f,=67,ﬁ

1
Bgy = §[vz — duug),
- (1.17)
Uty = 5[-4(1)“): + u(3)]'
2B n=2, f=ugz, f'=06% %8
1
U, = 5[(1) + Uzz)z — dUlg — Ugs),
. (1.18)
Wy = 5[—4(vu), + 8UgUpg + Vzz — v 4 20 — ),



1.2 T~ X WKI & B
(3) mn:zvfzuxxa:» fl=63:ﬁ
1
Ufy = 5[(1} + u(3))m — duug — Ugg),
; (1.19)
Vg, = 5[—4(vu)x + 1202 + vgg + 12u,u® — 0@ £ 2908) _ (M),
(4) Exn=2)f=uzxzz, fl=a4’/ﬁ
gy = %[(v +u®), — duug — ugq),
. (1.20)
T §[vm — 4(vu)g + 40uzzu® + 16uu® — v®) 4 246 — 4],
(5) m n =2, f = Uzzzeas, f,=65: /ﬁ
1
U, = 5[(1} + 1.5(5))_.c — duug — Ugzg),
1
v, = i[vm — 4(vu)g + 40u2, + 60uzu® + 20uu® — v 4 247 (1.21)
—u(1),
(6)mn:37f=uzza fI:aZ’ﬁ
(g, = %[12uzuz — 6z (V + Ugz) + 6uZ — 6u(v + Ugz )z + 6UULz + Usza],
1 -t
v, = = [6(2u® — v + 2uy vz—24u‘2+18 Ugze — Uzpz ) Uzz + Vrzz
{ t3 4[ ( 33) ( o [ ) (1.22)
—6uz(Vy + SUzgr — 3(V + Uzz)zz) + 6u(dvuy — BUzlzy — Vgz
\ —2Ugzzs + ('U e u:z)za::c)]-
1.2 T~ X WKI &
Z Rk a 24
A
&, = U, U=( B o ) (1.23)

v —dw

KA u, v, w BAFH, A BHESE. B w=1FHw=:0, #H& (1.23) ®%ELHh
Wadati-Konno Ichikawa(WKTI) i ] @, B LERERR AT X WKI %, BA1E B

B (1.23) KIBEFHEHE

Ve —[U,V]=0, V=(Vij)2xa ([U,V]=UV-VU),

(1.24)



-6 F1E THRERZR

Hep
Vi1 = —Vog = Zaj)\j, Vo1 = ij/\j, Vig = ZCj)\j. (1.25)

>0 3>0 720

¥ (1.25) RERA (1.24) R, 748

AWz = 2uVay — 20Vig, A™War gz = 20V — 2wV,
’\—1V12,z = —2uVi; + 2wVis.

B (1.26) X, TAHEHERR

2Vi1 2Vi1 0 207w —207w
AU v | =L Ve |, L=| 8w 200w 0 . (127

Via Via -0~ 1u 0 20~ tw

(1.26)

e o= %, 00 =810 =1.

# (1.25) KRN (1.27) K, K A ERFHRE, 7R

Gj+1 = LGJ', Gj = (2aj,bj,cj)T, j= 0. (1.28)
BAMEA
Go = (Za(t),b(t),c(t))T = (2a,b, C)T’
WETEARIA (1.28) XAEH G, KA HIETLE KR
260~y — 2¢07 1w
G = 200~ v - 200w |,

—2a07u + 2¢0™ 1w

207 w(b0u — 07 1v) — 48 'w(ad v — b8~ w)
—2071u(b8u — 0~ ) — 4wd (a0 u — 0 w)

B i B 1) AL A

( 4(8 7 u(ad v — b~ w) + 0~ w(ad 1u — cd~'w)) )
Gy =

bt = VMg, VEW = AV)_ (n > 0) (1.29)
A8 7 RFI X WIEERE. dE (1.23) RA (1.29) RAHIATERH

Ui, — V™ 4+ [U,vEY] =0, (1.30)



1.2 "X WKI & I

AR X WKI IFHREEK
w
o | =X, =JC = KGu1, (1.31)
v
tn
He
0 —-u v K1 2udlw 2007w
J= u 0 2w |, K=JL=| 2w0'u 2ud'u Ko ;
—v 2w 0 2w~y Kag 200~y

(1.32)
K11 = —ud v —v0tu, Koz = —2ud™ v — 4wdtw, K3z = —200"lu— dwd 'w. H
n=1M t, =t i, FBHWE BT 5 AL

&, =VVo, (1.33)

Ol _ Ala+ 2607w — 20w Ale—2ad"lu+ 2eATTw
A +200 0 — 2087 tw —A~ta— 260" lu+ 207w |
2 (1.23) XA (1.33) RARABH#EFE (1.30), RED—MEEGIEEHTEA
wy = ~2a(u6_1v + va‘lu) + 2bud ™ 'w + 2cvd " tw,
up = 4awd ™ tu + 20ud u — 2e(ud v + 2wd " w), (1.34)
vy = dawd ™ v — 2b(vd " u + 2wd " w) + 2cvd v
HARA (1.34) AT AL H EAE BB ATRRA.

WD HBw=q,u=7sv=238za= %’y(t), b= alt), c = B(t) B, HEA (1.34)
Y4 h X BB RRA
Gzt — 2a(t)qre — 26(t)gse + ¥(t)(rs)z =0,
Tzt — 20(t)rry + 208(t)(29qy + T28) — 27(t)gLr =0, (1.35)
szt — 2(t)s8z + 2c(t) (2995 + rsz) — 27v(t)sgz = 0.

HE (1.35) F— 4R RA L KERFA.
R4 a(t) = B(t) =0, ATH

Gzt +Y()(r8)e =0, 7ot — 29(t)ger = 0, 8zt — 27(t)sgz = 0. (1.36)



-8 BLIE ATHRAZ

WRE a(t) =B(t) =0,v(t) =1, r =5, TR/
Quot + 7172 =0, Tgr — 2¢;7 = 0. (1.37)

EHER, RTFHE (1.37) KR —EERA, £EFA A REBUGZE# . Darboux 28
#: . Biacklund Z2#t . Painlevé JRFHE, BB TEERNER.

2 HBw=ag,u=v=P0r;,a=-b=—c= % B, A4 (1.34) A AT X
TEBHETRRSA

Qzt + /8 (Q'i' é"') Tz = 01 Tzt — O (gq+ 7') Qz = 0. (138)
o B

AT RBINFHEE (1.31) KT XMFELEH, B (A, B) =tr(AB). B H#®
ﬁ‘g, ﬁj‘ﬁ

V,a—U = 2wVi1 + uVa; +vVig, V,a—U = 2AV11,
o\ ow

oU £ oUu\
<V, E> = /\VZI, <V, E> = /\V12. (1.39)

FAZESER M, RI1752]
(ev03s) (“ )
(G EN )
# (1.25) A (1.39) KRN (1.40) K, /[H
(% £ 5%) (2wa; +ub; +ve;) = (1—T +35)(2a5,b5,¢5) (5 20) (141

ANHEER L OE ] j =0 i, WERH, /T =0 BT =0 A (1.41) X,
Dk

5§ 5 6 wa; + ub; +ve; .
(%’E’E) H;=G?, H;= “’““;f;_”c’ (200  (142)
BT, RAVEE T INF A (1.31) KT, X ERLEH:
§H, 1 6H,
- ow bw
_ 6Hoy | _ .| 6H,
u =K i =J 5 ; (1.43)
tn 0H,_1 0H,
ov E

Hep K #7177 (1.32) AP4AH.



1.3 "X KdV #% .9.
1.3 "X KdV &
W E—A 4 x 4 SRS & (22 29
0 1 0 0
u—A 0 w 0
¢ =Ug¢, U= y (1.44)

0 0 1
v 0 s—A 0

Kb u, v, w, s BAIH, A BESE. AETUZE N X KdV K. BITERIE

MR (1.44) FIEEFHFEHRE

V.- [U,V]=0, V=Vi)axa (U,V]=UV-VU).

d

Viz=A, Via=B, Vz=C, Vau=D,

A=) "ax¥, B=) b7, C=) c¢x¥, D=) d;jr 7,

320 j20 320

# (1.46) XA (1.47) KRN (1.45) R, /7
‘IJ.Z:A: ‘/14=B7 ‘/32=C) %4=D1

Wi =a—1( vB +wC) — Ay, 2Vaz = 81 (—vB +wC) + A,,

2‘/33 - (’UB 'lUC) ::, 2V = a_l(vB - 'LUC) + D.‘l:a
2Voy = 8 Y(uB — sB — wA + wD) + By,
2V31 = 071(sC — uC +vA — vD) — Cy,

2V13—6 YuB — sB — wA + wD) — By,
2Vip = 87 1(sC — uC + vA —vD) + Cy,
2Vo1 = 2(u — A)A +vB +wC — Az,
2Va3 = wA + (u+ 8 — 20)B+wD — Byg,
2Vy = (u+ s —2)0)C + vA+vD — Cyg,
2Vaz =2(s — A\)D + vB + wC — Dy,.

£ (1.48) RRAUT 75 72:

Voi,z A) (Vi1 — Vaa) — vVay + wVay,

‘/432—
‘/412—

(s — A)(Vag — Viq) + vVi3 — wViya,
(s

20

=(u-—
Vazz = (u—A)Viz — (s — A)Vag — wVa + wVias,

— A)Va1 — (u — A\)Viaa + vVi1 — vV,

(1.45)

(1.48)

(1.49)



.10 - F1E WHES

=

424, = (0% + 4ud + 2uy — v0 ™ 'w — wd1v) A + (200 4 v, — vO s
+ v871u) B + (2wl + wy — w0 1s + wd1u)C (1.50)
+ (w8 1w + wd~w)D,

4AB; = (2wd + wy + ud™ 1w — s07w)A + (=83 + 2ud + u,
+ 280 + s, — u0~u — 807 s + s u +ud~ts — 2w~ 'v) B (1.51)
+ 2w~ wC + (2wd + wy, + 807w — ud~w)D,

4X\C; = (208 + vz + u8 v — 507 W) A + 200~ wB + (=03 + 250 + s,
+2ud + uy — $807 s —udlu + s u + ud~ts — 200~ 1w)C (1.52)
+ (208 + vy + 507w —ud~1v)D,

4AD; = (V0w + wd M)A + (200 + vz + vO~Ls — v u)B + (2wd + w,
+ w8 ls — w8 u)C + (—8% + 480 + 25, — vO~ w — wd~w)D.

' (1.53)
BT, 2 (1.50)~(1.53) T BN TR R
M(A,B,C,D)T = K(A,B,C,D)T, (1.54)
Hep
40 0 0 0 K11 K2 Kiz Ky
0 490 0 0 . Ko Kj Kz Ky
| o 0o 4 o |’ K31 Ks; Kag Kag |
0 0 0 49 Ky Ky Kiz Ku

K1 = —0% 4+ 2ud + 20u — v~ 'w — wd~ v, Kip =vd+ v —vd s+ vd lu,
Ki3=wd+ 0w —wd s+ wdlu, Kis=v0" 1w+ wd lv,

Ko1 = w0+ 0w +ud~'w — s0 " w, Koy =wd+ 0w+ s8~w — udtw,

Ky = —0%+ud +0u+ 50 + 0s —ud~'u — s~ 's + 0~ u + ud~1s — 2wd~tw,
K31 =00+ 0v+ud~tv—s0~tv, Ksp =200 lv,

K3y = v0+ 0v+ 50~ v —ud1v,

K33 = —8%+ 50+ 0s+ud + 0u — 0~ 's —udu+ 50~ u +ud s — 200 1w,
Ky =v0'w+wd W, Kg=v0+0v+v0ts—vdlu, Koy =2wd lw,
K3 = wl+ 0w+ wd~ts —wdu, Ky =—0%+250+ 20s—vd 1w —wd v.

£ (1.47) KRN (1.54) K, HHE ) ARERRY, SHUTRER:

JGo =0, KG; = JGip1, Gj= (aj,bj,cj,dj)T, 7 =20. (1.55)



1.3 J"X KdV &

BHE A

GO = (11 0, O, 1)T1

WA AHE Y G;, BEMT (1.54) K, HAHHIETLAA

Gy =

B B3 Bl I /LAy

¢tn = V(n)¢a V(n) = (’\nv)-f-, n 2 Oa

1

3, 3
—=Ugg + SU° + VW

8 8 8

1 3 3
——Wgg + WU + ZSW

8 8 8

—lv +§uv+§vs
8" " 8 8

K —}sm + - + 3 42

8 8 8

(1.56)

HhEE “+” RFE X WIEHRKE. a8 (1.44) A (1.56) KA L4

AR IR

Hep kK M1 J 7 (1.54) RFBEH.

U, — V™ + [U,v™] =0,

= Anp = JGn =KGn—la

Hon=2, ty =t I, MBI By

¢ =V g, V=

R

1
vézl) = 22?2 + ud + u? +ow — Phcd

1
22+ u —Ewm w

@ 1

—2—’(1/;,; Va3 §wz
v L Sz 2A+s
2 x
Vs vg) ki

(1.57)

(1.58)

. (1.59)

1
vﬁ) = v+ sv+uv — 51)_”,



