SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

AT & EBKIVEEBDTELED e

W8, IEA

RS RERZR T HHRM

KeE, 87
FBAH AR EBERN LS

https://doi.org/10.15017/18695

HIRIESR : ISANEMERRMERESIRE. 2IME-S7 (5), 2010-03. Research Institute for Applied
Mechanics, Kyushu University
N—=2 3

HEFIBAMR



AN ZEAEMARESEHRE No.21ME-S7
[ERHRBATDIRKEFTFE — RDI0E~ADERE] WIEREE KB #)
Hfgg UM KFE S a— L COE a2/ J A
[ R« 74T « 4 FANYHEWGHLA

Reports of RIAM Symposium No.21ME-S7

Current and Future Research on Nonlinear Waves —
Perspectives for the Next Decade

Proceedings of a symposium held at Chikushi Campus, Kyushu Universiy,
Kasuga, Fukuoka, Japan, November 19 - 21, 2009

Co-organized by

Kyushu University Global COE Program
Education and Research Hub for Mathematics - for - Industry

Article No. 5 (pp. 29-34)

AR EEEKAVERD

= + &6
TR AIRENE
W5 IE%1 (Matsushima Masatomo), X&E E5 (OHMIYA
Mayumi)

(Received February 1, 2010)

Research Institute for Applied Mechanics
Kyushu University
March, 2010




Ooobobob0KAdvOUOuoooooooo

0000000000000 00000 (Masatomo Matsushima)

obooooobooog 0000 (Mayumi Ohmiya)
1.000d
000000000 Deift-Trubowitz 0 0000 100 Schrodinger O O O
d2
H(u) = o + u(x)
0000000 [1]0(2

> _cifi(@)? =1 1)
3=0

000000000 f(x) 0000 He)OODODOOOODOOODODOOOOOOO0OOO0O0O00O00o0000 (1)o00
OO0 Deift-Trubowitz 0 0 0 000000 ODODOOOOOOOOOO0O00OO0OOOQOOOOOOOOOOOOOOO
00000000 ()oo0oooooouooooo

0000000 Deift-TrubowitzO OO (1) 0000000000000 00000D000000000 uw(x)O0O
nO000 KdvOODO

2 =Y ez | =0 )
j=1

OO00D00000000DO00000D0 NovikevOOOOOOODOOOODOODOODOOODODODODODOOO
KdvOOO (2)000000000000 [3]000000000000000o0ooooooooooo

0000000 KdVOOO (2)000000o0000o0o0o0o0o0ooo0o0o0oooooooooooooo
obooooOobooooobo MMOOOODOOOOOOODOOODOODOO

2. 000000000000000O0DOO
u(m)DDDDDDDDDDDDDDDDDDD—nf,j:1,27~-~,nDDDDDDDDDDD
L s ran 2) S fain )+ fufo 0 =1 3)

00000000@B)00 re(k)0S-000000000000000¢+; 0000000 f4(z,A)000 Jost OO
000
000 re(k)=000000

n

D oeifil@)? =1 (4)

=0
0000D0000®M)00 f;(z)0 Hw D 20000000000000
000w(z)0000000000000000

> eigilx)’ =1 (5)
j=0

00oo0((B)00y(x)0 Hx)0OODDODOOOOOODOOOOOOO0OODOOO0O0000O0o0o0o0o0o0o000000o
obooooooboooogon

Y eigia) =1 (6)
j=0

oood
00000000 (6)0000000000000000000000000000000D0000O Deift-
TrubowitzO OO (1) 0000000 0OOO0OO



3.n000 KdvOUODOO NovikovDO OO

00 1. 00000000000 Hw)OOOOOn+1000000000000 X, A, -+, 000000
000 fo(z), fi(x), -+, fo(z), 000000000 e, &1, -+ ,e, 000000000 Deift-Trubowitz 0 0 O

Y oeifi@)’ =1
§=0

00000000000 ¢, co, -+ ,6, 000000000000 w(z)DnO00O0 KAVOODO

d
dix n+1 Z cj =

gbooooobooooooooo

00o0o0o0ooo0ooUoo0ooo0o0o0o0ooo0o0oUo0ooo0ooUooooOooooDoOO 3o
goooooo

O000OO0O0ONovikovOOO 40000000000 0CO0OO0OOO0OO0O0OR000 KAdVODOO (2)0000O
goooboboooobooboobooboboooobobboobooboooobooDo

4. KdviO o

Z,(u)00OA-0D000D000O0D0O0OO0O0OOOD
d\"'/1 d 1d
Aw) = [ — Sy - S
(u) (dm) (2u+udm 4dx3)

Zn(u) = Mu)Zn 1 (u), Zo(u) =1 (7)

gboooood

o0oo0oo(myobo0oo0o0oooUo0oZ, (w0 e0 KAVOODOOOOODOODOOOOOOD 800000
oo
gboooooboobooogd

1
Z1(u) = 3t Zo(u) = —8u" + §u2
1 5 5 5
z 4 <2 no_ 2 2 “ .3
a(w) = 35 6" 3w+ g
5. MOO

00 1. »000000000000uwx)0O0OOO

n+1 ch (8)

obooooobooooon ¢begb---Oc, 00000000000 O0n+10000

Q) = A" — Zc N

gbooobooobgd



00000 (8)00000

n

M(x) = Zy(u(x)) = Y ¢;Zj-1(u(x)) (9)

j=1
000000000 w«w(zx)0000 MOOOOODOOOOO (90000000 (8)00001000oooooooo
M(z)OOOOODOO A(vD0OODOOOOOOODDOOOOO

Aw)M (2) = Zns1(u) = Y ¢; Z;(u) = coZo(u) (10)
j=1
00000000 (10)0000 20000000¢Z(v) 0000000
d 1, d 1

0000000 (11) 00 Appell-Lindemann 000000000

6. Appell-Lindemann O 00 O
00 1. 00 v(z)0uw(z) 000000000000y = fi(z)0y=fo(x)0 2000000000
Py
dz?
oooooooooo0
g1(z) = fi(@)?, g2(z) = f1(2) fa(), g3(2) = fo(z)?
00000000 z=g(z)0z=g(2)02=g3(z) 0 3000000000

d3z d?z

i 311(:0)@ + (4u(x) — 2v(x)* + v/(:c));l—; + (20 (z) — 4v(x)u(z))z

000000000000 w(z)=00003000000000

d3z dz ,
i 4u(x)% + 2u'(z)z

oooo0oooooo
O000000M(z)000000000O0000
M(z) = a1 fi(z)? + asfi(z) fo(z) + azf2(x)®  (Jar, a2, a3)
000000 200000000000000
A = a3 —4daja3 =0 (12)
00000 (12)0 M(z)DOODOO0O0OO00O
A = M'(x)? —2M (z)M" (x) + du(x) M (x)* = 0 (13)
00000 (13)00:00000000000000000020000000

j—x& = —2M (z)(M"(z) — 2u' ()M (z) — du(z)M'(z)) = 0

0000 (13)00z000000000000
00000A=00000y=+/M(z)00

gooaoo



7.000b00MODO
KdvOOOoOOoOooopoooooooooooo

00 2. 00 ™0 =0,1,---,m00000000000

1, =m
(m) QET;” +a§m_1)7 J=12-,m-1
4= (2m)! -
92m (m!)2’ 1=
a(()o) =1. j=m=20

gboooood

Zin(u(x) = A) = 3 (1)l NI Z; (u(x))
j=0

oooooo

w(z)0 nO0000O0O0000O0000O0OO0Ou(z)-AO0n00000O00O0O0OOOOOOOOOO =00---

D000ADn—3j+10000 a;(A) 0
a;(\) = —ozg."Jrl)/\"_j+1 + Z a§-k)ck/\k_j
[y
gooooaa
Znya(u(@) = X) = > a;(N)Z;(u(x) = A) D

On

00D0000(16)00 u(z)-AD0O0DO00O0O0DO0(15) 000000 A0000 ¢;(\)000000000000

00000 800000000
(1400 (16) 0000000000 MOOOO

M(x,A) = Zn(u(x) = A) = Zaj(/\)zj—l(U(w) -

000000000000000 MOOOOMOOOOOO Appell-Lindemann00000000000(13)000

AN) = My(x, M) = 2M (2, \) Myp (2, \) + 4(u(z) — N) M (2, \)?
00000000000 020000000
O0000AMN)=00000y=+/M(z,))00

T = ()~ Aoy

ooooog

. Ubuo MUObDUOooDoobOoOo

AD0DD0D0 p;(\) O
AT — " ATl 0(G=0,1,--,n—1)
pji(A) = k=j+1
01, (j=n)

gooooo

(16)

(17)



(17)000v(z) 0000000000AODD0D000000000w(z)0000000 MOOO

M@, X0) = Zu(v(a@) + 3 (N2 (0(z)

000000000 MOOOOOOO0O0OO0 MOOOOOOO00000Ow(z)00000000000000
00000000000000000000 MOOO0OO00000000
00 v(z)000000 Mp(v(z))Dk=0,1,2,---,n+100000000

Zn— k?+1 Zc] j— k: k:O71727"'7n
Mp(v(z)) = (18)

%@@»:Lk=n+1

good
n+1

M (z, \;v) Eym JAR—1

oooobooogn

LAEIM() = M1 (o(a)), (=12, n+1)

0000000000000(3 000000
000000(16) 000000000 v(z)0 000 KIVOODO (2)000000000 Az, ;v)00

Az, \iv) = My(z, X 0)2 — 2M (2, A;0) Myg (2, A; 0) + 4(v(x) — A) M (2, A; v)? (19)

gbooobOobooooobooooooboooon
0000ooo0o (190ooooo
d

AEA@Jw%:MﬂLAwk%MMM@)

goog

o00ooooooo@ag) ooo
2n+1

Az, \;jv) = =4\ 4 Z Ii(v(x))N (20)

0000000000000 (200000 Ij(v(x)0j=0,1,---,2n0 v(z) 00000000, 000 KdAVOOOO
oooobooo

gooo
B d n+1 d
. E k—1
8/\/1 (x, )\,’U)d < Mk )\ ) %MO(U(I))

goboboboobon0b000b00b0ob0bobbooboan A(x,A;U)DDDDDDDDDDD

2n+1 n
Ay (2, M 0) = Z Li(v)N Ag(z, M 0) = le(v)/\j
j=n+1 j=0

ooooboooao

%Al(x,)\;v) =0

iAg(ﬂf A\;v) = 8M(x )\'v)iMo(v)

dx Y T dx
DDDDDDDDDDDDDDDDDA(x,/\;v)D2n+1[||]|:|[||][||:||:|[||][||]n+1|] obooooobogon

gbooabood



oboooobo.000000

In(v(z)) = 8Mo(v(x)) = 8 | Znya1(v(z)) — ZCij(U(x))

gbooboobodn—-100000
d .
5(u(@)) = [ My (0(a) - Molo(@)dr, j=0.1,2,-+ 1
gooooooooon
d .
L(0(@) =8 [ My (o) T Ma(o())do, 5= 0.1, 1n

00,000 KdVOODOOOOODOOOODOODODL,---,,,00000000000000000000000
n000 KdVOOOOOOO»n+10000000000000000OCOB)ODO0OOOO

oooooo.000 KdVOOOO,00000000D00000DOO00O0O0DOODOO0OO

9. 00O
gboobooooobooooooobooobooooooooboooooboobooboooooboooooDbo
gbooooooboooon
(H)OOooOooOoUoOOooO0ooDoOOoooOoUoooo
(2)00
d
Ij(v)ZS/Mj+1(’U)dfo0(’U)d$

gboooboobooooobooobo

(3)00ooU0o0oO0oU0o0oO0oOoU0O0OO0o0O0O0O0O0OO0DO0OU0OO0DO0ODO0OO0oOOoOooOOOo

ooon

[1] P. Deift, E. Trubowitz ; An identity among squares of eigenfunctions,Comm. Pure Appl. Math., Vol. 34, pp.
713-717, 1981.

[2] H. P. McKean, E. Trubowitz ; Hill’s operator and hyperelliptic function theory in the presence of infinitely
many branch points, Comm. Pure Appl. Math., Vol. 29, pp. 143-226, 1976.

3] 00000000000 DO0O0 D000000000000 DarbowxOOOOOO (DOO

[4] B. A. Dubrovin, V. B. Matveev, S. P. Novikov ; Non-linear equations of Korteweg-de Vries type, finite-zone
linear operators, and Abelian varieties, Russian Math. Surveys Vol.31, pp. 59-146, 1976.

[6] M.Ohmiyal Trace formulae and completely integrable Hamiltonians. Differential equations and mathematical
physics AMS/IP Studies in Advanced Math., Vol.16, pp.307-321, 2000.



