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Part I KdV eq. VYL
§1-1 HEFEBKIdVABRRE EHRALE
§1-2 ui @ p;? @%IEBE

§1-3 u=>0 OJB?;G) bpi=>d (ui=>vi)
§81—-4 ui’ « 9(dipi) W3 &
§1-5 VUIFEBERRD3S

Part I Toda e OVYLMYE
§2-1 HEEHAFEHVAEA & HREE
§2-2 modified 5 |

§2-3 Int Toda ABEN & BEAERN
§2-4 YVYIIEBEXRD3B
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'Pa.rt»I KdV eq.b‘/‘)byﬁﬁ
§1-1 HMEFAKdVARRE BHAE
KdV 0%, FLLHETRD 3.
du—-B8udu+3%u = 0
BLU d=9/0t, 0==0/0x
MEHCEZARInt KdV FERE
dui—-Budui+83%u; = 0 (1)
N -soliton #%; u=3MN.1u; |
i Int KdV ABROE,;
dui’=3uBui’=3ui’u+8%ui’=0 (2)
u = ZN-quq’.
i W1om3 (1) & (2) tBAVEERS.
duiC)=-6ui(DBui("N+8%u(’)=0"

G GKM?2 (1974) & ”"Schroedinger eq.”

02%i—(u—=A)wi=0 (3)

R u=(8wO/PitAr (37)

BERT o U |
dypi + 0% —3(u+A:X3»:i) =0 (4)

Bl dy.i+ 0%y |
—3[2u-(B20 )/ :1(Bp:) =0 (4°)

-2-
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Ry ERRUE. 22T u & KAdV ea. OBTS
% .

§1-2 wu; « »2 OEH
(4’) s
widYi+y i 0% i—Buypi(Bpi)
| +3(8 (B0 )=0
ghid d@i)+29:0°i—6u(dpi?)
- +6(0¥»)(8%y»i)=0
s d(®:i®)-868ul(dy:®)+ d°(p:8)=0.
22T | |
ui=aiypi® (ait const. ) (5)
(5) & ”Schroedinger eq.” (3) & BES &
0% i/ ai=20[yp: 0% +(T9i)?]
=20u—A2A)p i +(0%i)?] |
=280(u-20:1+4(u-ADY:8v,
=290Cu—ADp:il+2(u=-1)08 (.
&oT ”
dui=8ugdui—30%ui+20%u;
=Bugdui—63[Cu—2A:i)uil
=B8(u—A )0 u:i+203%u;

=3-



=-80[(u—-2A)Duil+28%u;
RU |

dfoo uidx

- OQ

o0

=[-8 (u—2A)u :+2090%u;:] oo: 0.

zm%mbf,mmzaﬁﬁ%,

o0
§ uidx = const.
50 ,

1 -V Y P YR u TBB>TWBZ &

ZZT k WYUIYORIA-F. E>T uiDBEENR

MBEEMSRTS, —BO | (i =1, 2, - - -,
N) 20T
S__oo uidx = 4 ki
TO23FEBHEZ. v =
.f_ Ypicdx = 1,
ERwAL T
u; = 4!Ci:¢’a2,.' - (B8)

B ok, EBEVYINBEEEES 3.

-4-
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§1 -3 u—=-0 ORKRO® cb;;ﬂzﬁa (ui=vi)
Int KdV eq.(1) & ”Schroedinger eq. &l u-
0O OF, THhEN

o dvi+093ve =0 (ui=vi) (7)

02 i=—A v i=ki2%p: (pi=>di)(8)
7B, £oT

i =Ai(t)exp(xkrix).

BB +ri EBR. viogpi2 & (7)) &Y

¢i=_eXp(fCiX"4Ki3t‘+Ci). (9)

§1 -4 u:i’ e« g(d:ip:i) &wS32¢&
(4°) &Y
6:(doi)+6:(8°0)-6us i (Bsb:)
+3¢i (T i)(0%Di)/ P :i=0
(8O 5 ddi=kio,
02¢ i =rxi?di=— 210
ZUT |
»i(doi)+42»i(0%¢:)=0.
Zh & & ”Schroedinger eg.” (3) WL (3")H» 5

d(p i )—3ud(d i )+33(dip:)=0 (10)
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23

W

CdLB(d I3 uxLB(d v )]
—3udla(e i )]1+08°[0(s:i)I=0. (107
koT (2)® VYLNYE ui’ BE503.

| uit e 8(h b,
ZZT u:’ Wk o & ll)s. DNIFTA—-F ki LLE>TEHED
5h3ET 3.

R (10) s

d 5 B(s i ddx

={{3ud(p v )+0°(8(s w1}, =0.

M I_ooooa(qb;z/)s)dX:const.

(10)& Int KAV eq.(1) EDPBZDERY 2«
THEILEBHES. T LI ¢ OfME ¢ ZENT K
W, Zh& (B8) &b
ui’=20(d ). (11)
ui’ 0)?‘"37&7; Calogero and Degasperis.®’ WKE->TL
2. REUCCTEARRRERISEZ TR
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§1-5 YUYFYBRERD 3
N-MANY ML ¢ BEATE.

£T=(¢1, ¢2’ ¢3s AU ¢N)

VUPYEY, 20 ¢ & NxNEAOMHE T8 M &

PoETONZET S, B
p=Mg (12)

77 M OEEHRHEERD S
5 -1 (8) & (12) &b
U=43Z%i1ki9i2=4yY Kp=49"MKMgp (13)

L g

ZZT K W N x N oOoXAITH (EX i) TH3.
(11) & (12) 3
u=23Z"-19C(di00:)
=20(s79)=28(p"Mg)

2qﬁTKMd)+2«2“T(8M)g+2i¢’TMK5\b‘. (14)

koT GM=2MKM—-KM-MK (15)
¥kt —3(M-1)=2K~-M"'K-KM"!,
Els O0(l =M1y == (I - M"VDK+K(I =M1,
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ZoEPHEME M- = 1-B,  rELE
9B=BK+KB. ‘ (157)
ko TROEHARARSE 3.

By = 8(Mg) = (2M-1)KM¢

Ry, (16)

2zT R = (2M- 1)K YEEUR.
3R = 2(BM)K = 2(2KMK-MK - KM)K

= (2M~-I1)K(2M~-1)K-K2=R2-K?. (17)
5= 2 "Schroedinger ea.”: 92y =(u+K2 &Y

28 82(Mg)=B8(RMg)
=(R?-K?)M¢ + R*M ¢
8 (u+K2)Mgp =4Mg ¢ " MKMog + K2M 3.
k=T R2-K2=2Mg¢ ¢ 'K |

ERBEZVDIDEDBE

OR=2(9MK

T53. k0T AM = Mg ¢™™M
08 = -3¢’
K->T B © i jERUW
Bij=—¢id;/ (ki+x;).

Zh it Wadati and Sawada?’ @ﬁ@?&%;
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Part I Toda eq. VYR
§2-1 HEFHFEHAFER E U HKALE
FHABERWE, d = 0/09t &UT
dldV./(1+V{(nd))]l= A2V (n)
BEEBEFH (Int Toda) AERAUE
didVvi/C1+V(n)]= A2V.i(n)
N-soliton iz  V(n) = ZT%-1Vi(n)
ZRWXT B HHEED Flaschka eq. &
a(n=-1)¢:(n=1)+b(nd¢:(n)
+a(n)ei(n+1)=2xi¢:(n)
RU 2d¢i(n) |
=a(n—-1)¢pi(n—-1)—a(n)¢:(n+ 1)
22T |
da(n)=a(n)[b(n)-b(n+1)]
db(n)=2 [a2(n—1)=a2(n)]
4 a®(n—-1)=1+V{(n)
a(n)=(1/2)exp [—(Qne1=Qn)/2]
refs 'Gﬁip’ﬁfa.:}:&i
V(n)=cia(n)d i (n)¢:(n+ 1)
(i=1, 2, «++, N)
ET ¢ > i, 81 OE#ERT S

-g-
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fi(n) = exp(Qn/2)¢:(n)
gi(n) = exp(—Qn/2)¢:(n)
3 & Flaschka eq. W& £ (n) F R
gi(n) 2FE-T
fi(n—1)+2b(n)fi(n)
+[1+V(n)Jf i (n+1)
=2 X fi(n)
2dfi(n)
=f;(n—1)+2b(n)fi(n)
—[1+V(n)lfi(n+1)
RU
[1+V(n)lgi(n)
+2b(n+1)ga(n+1)‘+g;(n+,2)
=2Aigi(n+1)
2dgi(n)
={1+V(n)lgi(n)
-2b(n+1)gi(n+1)-gi(n+2)
ZUT
Vi(n) =(ci/2)fi(n)gi(n+1)
&% 3. [KdVORIE u, <« g2 ]

-10-
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§2—2 modified 4 | |
Flashcka eq. & KdV T® Schroedinger eq. XIS
5. CIT2HOEATRL IBOESORES AR L.
modified BIEZESD %

AT (n)
—[1+V{(n)]fi(n+1)+A;ifi(n)

modified RIBEZ4H %

A‘:fi(n>

fi(n—1)+2b(n)fi(nd)=—Aifi(n)
YEEERT B E

dfi(n) = A*fTi(n)=A"f (n)

§2-3 Int Toda HFERX & REFERX
KdV oBEERERE Vin)> 0 OROREATERNRS
z % & |
d2V(n) = AQVa(n>
R (d2 — A2)Vi(n) = O
Flaschka eq. T V(n)=0 &?‘%&'

-11-
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pi(n—=1) + ¢(n+1) = 21:i¢:(n)
| = (zi 'tz i(n)
¢i(n+1) = zi"'¢:(n) &F3&
¢ i(n) = exp(—ain)
Wi ¢:(n) @ t-dependence 7’23}2&5%
de¢i =z [pi(n—-1)—-¢:(n+1)]
= (sinha ) ¢:(n) |
¢:(t) = exp(sinhai )= exp(Bit)
&2 T ¢pi(t,n)= exp(Bit—ain+ci)

§2-4 VUIYBERD S
£(n) = Q(n)g(n)

g(n) = P(n)g(n)

T B& z‘i.(n)=—Q(nv+1)g{(n+1‘)
_2‘Q<n+1>5g(n+1>g<n+1>
XP(n+1)8Q(n)¢ (n)
+AQ(n)¢(n)

A'g(n)=—P(n+2)g{(n+2)
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—2P(n+1)¢(n+1)¢(n+1)
- XQ(n+1)BP(n+1)¢(n+1)
+AP(n+1)¢(n+1)
kKE: P(n+1)¢(n)¢ (n)P(n) |
=P(n)g(n)¢ (n)P(n+1)

- Q(n)=P(n+1) |
. i(n)=P(n+1)g{(n)

g(n):P(n)_@_(n)

T Z&*fa(n)= Z'fa(n) » S
-P(n+2)zP ' (n+1)
—2P(n+1)%(n+1)P(n+2)B8+12A
=—-A-§-P(n) z Pt (n+1)
+2P (n) ¢(n)P (n+1) 8
&=>T P(n)Z ' 'P" " (n+1)
.x‘,=_2P(n)B+'Z |
—P(n+1)ZP"'(n+1)
| - =2P(n+2)B-2Z2"" |
RU P(n+2)-P(n+1)

f13'
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= p(n-+2)g(n-+1)£T(n+-l)P(n-Pl)

¥ 5y P-1(n) = I + B(n)
dB{(n)=8B(n)+ B(n)A
- dB(n)
=z [¢(n)@¢™(n+1)+8(n+1)¢7(n)]

dBiij(n) = z(z:"'+2z;"D¢:i(n+1)¢,;(n+1)
i z2(zi 'tz " D/(Bi+B)=1/(1~-2i2;)
THBD B |

Bij(n) = ¢:i(n+1)¢;(n+1) /(1;'ZiZj)
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