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REDUCE (=X 3 Lax pair Oi¥

JERK I REEY (Masaaki Ito )

BB > 2 7 AREDUCED Y U + vER~DIBHO—2& LT, FBERESEROLax
pairk 3t WI 3707 5 L EBNT B,
1. Lax pair
VY P VHRCBY ZEERRRO—o L LUERERBEABRXOVIIMITE £ R < Sl
EXbYonsd, CoFBERlax KXo THRIMERLSh, 2ok ESHBEX~0WE
blsahT&h, TTEREAZOMEERSI LT 3,
RO > Z—BRERERBEA BN (K3FWBRNT) 2843,

u, =K (u). _ (1)
COABRRXOYEBEER eoicid, (1) RicS{fsLax Pair EH
L, = (B, L) ‘ (2)

ERMAGBFAER SR, CZCLRUBRBWEOHNTTCHY, B2L{0BPE{< LY 2R
HOBAREFTH 3, (2) RERCRDERO LS SEHRITEERAT 3,

Le=21¢. | (3,
BEIEEIE ¢ o Rk

. =B¢ (4)
TXERENZET 3L, BEEEAGRECEELSO EAREAB,  XE#E, (3) Re&
(4) ROWMUEHLD, (2) RS (1) RALo6h B, “

coe (1) XoyBiEue .t =0) A5Aoh3E, (3) R&bhowxd s
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BEL7 — 5 2%, TORMBRE (4) REM-THET 2 LHTE3, cOXdEL
TR & NEMET — 5 £ o Tlax WETF L koo 2RMEERS, u (ut) &M
Bt 3,

Wik, Ok BpdE L SHE EVRTIEY, PIAE, SEIRIBZOID LA
K, Uinl, Lax M¥F LRUBW, FMESERORAE RKSER, BicklundZH
% L WEEIRER - THY, Lax pair £EMY5C LUHEROMRENS LTRREE
HThD,

Lax pair2RfFF 3 F5EDO—2& LT, ROLIBFERBIT OB,

(I) Lax operator L= (Lij) , B= (Bij) EFRD LD IZPET 3,

m

_ 7 i gk |
Ly kg., C.o 3, | (5)
S ATER '
= 1]
Bij z:DDk 8x (6>

1]

cee o o duoHASERORAMS LT 3,
(11)  (5) RU (6) Rextd Blax pair®B (2) ML, “has (1) Xe%

s k> ¢ b 2R 5,
COFERHERXIZEROFBRICH L TRBABHREEET 249, 3MBEII 2%
ZV. o Tlax paird3HH s BREDUCEZ v 7 5 1 2BAT 3.

2. REDUCEZ'n 2 35 A4
7us5 A EBHICT S Lax pairEB (2) %ﬂ(@iibﬁ?%ﬁx’.%,

(L1, L2) = 0. N
HL |

L1=L-14,

L2=23, —B.
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brLE “hooky (L1, L2) %319 3REDUCES "5 ACOMS %5173
EHRRT~OWIRBRUVMBAND AIEBRBICT 51 DITRO L 5 i FiLT 5,

A 7as'5h  COMS
X, t X, T
3™ " HM N
x 't
3" 3™ u Uum N
x 't
A g P (I, M N
x t i
L1 , L2 L1 (I, J), L2 (1, J)

P05 H0Y 2 MIROBH TH B,

OPERATOR M1,M2,MM,F,L1,L2,P¥

PROCEDURE COMMS(N):
BEGIN
FOR ALL I,J,R LET
M1¢I,J,RI=SUBCFCX,T)=R,L1CI,JI),
M2¢I,J,R)=SUBCF(X,T)=R,L2CI,J)):
FOR L:=1:N DO
MMCLY:=
FOR J:=1:N SUM
FOR K:=1:N SuM
M1CL,J,M2CJ,K,P(K,0,0))3-M2CL,J,M1CJ,K,PCK,0,0)0)%
WRITE ";*t RESULTS ARE STORED IN MMC(1D-MM(",N,') **x"¥
RETURN NIL
END:
'COMMENT DEFINITION OF OPERATORS¥

OPERATOR U,V,H:

FOR ALL N,M,L LET HC(N,M)=DF(F(X,T),X,N,T,M),
DFCVINL.M), XD>=V(N+1,. M) ,DFC(VIN, M), TI=VIN,M+1),
DFCUCN, M), XD =UCN+1, M), DFCUCN. M), TI=UCN,M+1),

DFC(PCL,N, MY, X)=PCL,N+1,M),DFCPCL,N, M), T)=PCL,N,H+1)3
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3. EHH
L1 (I, J), L2 (I, J) (I, J=1, N) whiElxLax pairdRAL
COMMS (N) 2742, HBRIMM (1) ~MM (N) «fRA&h3,

(1)

(2)

K-av HER.
ut—6uux+ u3X= 0
Ll = ai - (-
_ 3
L2 = i( Bt + 43x - 6u3x --3uX )

COMMENT =*xx EXAMPLE 1 : K-DV EQUATION **x ¥

L1€¢1,1):=-H(2,0)+CUC0,0)-R)*H(C0,0)¥

L2¢1,1):=I%HCO0,1)+4*I*H(3,0)-6*xI*UC0,0)*H(1,0)-3*xIxUC1,0)*%HC0,0)¥
FC1):=CUC0,0)-RI*P(1,0,0)%

IF ARB M>1 AND ARB N AND ARB L LET PC(L,M,N)=DF(FC(L),X,M-2,.T,ND¥
COMMS(1)¥

*x* RESULTS ARE STORED IN MM(1)-MM(1) =*xx

MM(1):

PC1,0,0)*Ix( - U(3,0) + 6*%UC1,0)%UC0,0) - UCO,1))

modified K-dV eq.
u, + 6u2u +u, =0
t X 3x

L1l = - A -id + u
x

i3 +u - A
X
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. : 3
L2 = 1( 9, + 437 + 6A3 + 3A ) 0
t X X X
0 . 3
i( 9. + 45~ + 6B + 3B )
. t X X X
A 2, 2
f(f»L A= u” -iu B= u" + iu
X X
COMMENT ##% EXAMPLE 2 : MODIFIED K-DV EQUATION #*%% ¥
A:=UCO,0)+*2~I%UC1,0)%
B:=UC0,0)**2+IxUC1,0)¥%
L1C1,1):==R+H(0,0)¥
L1¢1,2):==I*H(1,0)+UC0,0)*HC0,0)¥%
L1¢2,1):=I%HC1,0)+UC0,0)*HC0,0)¥
L1¢2,2) :=~R«H(0,0)¥%
L2C1,1):=1#CHCO,1)+4%xH(3,0)+6*xA*H(1,0) +3*DFC(A,X)*HC0,0))¥%
L2¢1,2):=0%
L2¢2,1):=0%

L2€¢€2,2):=I*C(HC0,1)+4*H(3,0)+6*BxH(1,0)+3*DF(B,X)*HC(0,0))¥

FC1):=I%(UC0,0)*P(1,0,0)-R*P(2,0,0))%

F(2):=I*(R*P(1,0,0)-UC0,0)*P(2,0,0))¥%
IF ARB M>0 AND ARB N AND ARB L LET P(L,M,N)=DF(F(L),X,M-1,T,NI¥
COMMS(2) ¥

*«x%x RESULTS ARE STORED IN MM(1)-MM(2) *x=*

MMC1) 5

2
PC2,0,0)+I+( — UC3,0) - 6%UC1,0)%UC0,0) =~ U(CO0,1))
MMC2) 5

2
PC1,0,0)%I+C - UC3,0) - 6%UC1,0)%UC0,0) - UCO,1))



