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2.1.1 VbR EHMOBAE
AK.N.S TR
dj=Qj - dQ=0QAQ

Hashimoto
% DIEBY & Nonlinear Schrodinger Eq.

e Lie-Bicklund Z#t
Sine-Gordon Eq.V

e Higher order Symmetries & fRFE

2.1.2 Sato &

BB e %
L=0+ud ' +us02+---
B, =(L)+
Lax HER oL
6_tn=[B”’L]’ n=123,":
Sato HFEX
W=1+wd ' +wd2+--
ow = B,W —-WaJ"
oty
Bn = (W@"W‘1)+
ta B =TT B DODEE L\,

2.1.3 vV b+ RO Hamilton X

EE AR 0ZESL
IRV —REF
{ A (dpdq= AE)
NINPUVERETT T VTV AR
KIOFEHEERAIT, Flaschka X > TUT DX 9% Matrix AR L LT, REINT
VWb, FHAFER
{ L Qu(t) = Vara(t) = 2Va(t) + Voo (t)
Qn(t) = log V(1)

{

or

V(1)
Ja(t)

Va(t)[Ja(t) = Jn41(t)]
n(t) =V,

n-1(t) = Va(?)
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2.1.4 Matrix equation
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2.1.5

Discrete-time Matrix equation

At + 6) = LY (t)A(t)L(t)

where

L(t) =

R(t)

o Conserved Quantities

A(t) = L(R(t)
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bn—l

0
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0
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Hy(t) = Tr(A™(t))
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2.1.6 LR Factorization method

At+1) = L{t+ DR(E+1) 6=1)
= R(H)L()
L) 1 0 » 0 0
L(tVi(t) DI(t) + Wi(t) 1 e 0 0
orpo| O ROWO DO+ - : :
0 0 0 oo IN_l(t) + VN—Q(t) 1
k 0 0 0 o Inc(t)Vaoa(t) In(E) + Vea(d) )

Calculation of eigenvalues of tri-diagonal matrix A is equivalent to solve the discrete
‘Toda molecule equation.

{ Lit+)Valt+1) = Lun@®)Va(®)
In(t + 1) - In(t) = Vn(t) - Vn—l(t + 1)

2.1.7 VUM HERDIN IV
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Wb, SNERBGSHBRICHELZLEI R0 L VI MEIRINTWE, ZORE
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A Systematic Method of Discretization of Integrable Systems.

2.3
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PIFIC, 20ZESEITEI) LBl 22T 5,

KdV A=
Sine-Gordon H &3
2-D Toda H#ER;

{ IR
SFIiER

KP 5#5:%
fEDF Ohta et al. ¥

BKP 5% Tsujimoto et al.

2N-wave Interaction Imai et al.
Lotka;Volterra Eq. Hungry Volterra Eq.
Nonlinear Sehrodinger Equation

Coupled Modified KdV Equation

Coupled Nonlinear Schrodinger Equation
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KdV X

® Rank I
H = /(%zﬂ)d:v

H, = /(u3 - %ui)dx

uE2RLELE 1R, L% 3RET D Rank 5 OFRARKEER 5T LHTTE 5o
A TIE, IO OBMEFTEFRIIBVTRLTHORRTHIZVERE ),

3.1 Semi Discrete
3.1.1 Hamiltonian & .
KdV FRERDOZEEES SN HER T H 5 Lotak-Volterra FHER

dun
dt
X, RO X 9%, skew symmetric T@ 5 operator By

= un(un-f-l - un—l)

On

B = u, (€% — e %,

ZHWT, XD X 9 7 Hamiltonian %iﬁ
. :

= Bog,
dUn
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5d _ —idn 0
6dun B ; ¢ 8un-{-i .
el @ﬁ*iit@%ﬁﬁﬁimi _
- d . b
Eun = Bog‘ﬁ;%k

W TEETAZENTE S, HIZIE, ZROBEBE

2
HZ = Up—1Un + Uy, + UpUn41
ba
6dun

HQ = 2’&1,,,_1 + 2un + 2'U/n+1
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&y, i v _
i Un [Un-1(Un—2 + Un—1 + Un) = Un41(Unt2 + Unt1 + Un)) (4)
BRAERAIEO NS, TORIL, Bok B2 % skew symmetric operator By
B1 = tn[(tn + nt1)e™ + tn1€ — (up + tp-1)e% = up_1e7?%*|u,
PHEBTAIELICLD, 2200R % 5 Hamiltonian form T
0q b4
Uy, = Bo (5dun Hz = Blédun Hl (5)
Fbes,
—fREIZ. COHFRBRRIE., BRHCERSINLIEROL I Ve —(C
d 04 04
n — By— n+l = B,— n
dt'n.+1 ¢ 0 6dunH * ' 6dun H
ELTwA, £L T, recursion operatorR &
R == BlB(_)_l
TEHTE 5%,
Volterra FRADE IVt —id, Kou| = tn(tns1 — tn1) ENLE
Ut = Ko[u] = B06H1
Ug, = K1 [U] = B05H2 = B](SH1
U, = Kn_l[U]
R = B;B;!
K,+1 = RK,
BELNLD
Volterra & ® recursion operator # EBIZEE T,
R = BlBal
B() = unAun,
B1 = n[(tn + Unt1)e™ + Un 1€ — (Un + Un-1)e”% — up_1€7u,,
where
BO—I — _}__A—l__l_,
Up  Un

_ on —0u
A=¢e"—e™%

Al =g p 30 L o750 .
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84

3.2 Discrete
BERS F TESL E Nz Volterra HREZ

wbtt 14 6uly,y
ul 14 6utty

n
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