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HoA i F AT A 1
= V2asin(0)) (v + V2acos(0;)t) + &y, (60)

FHEAE IR RN

sin 1(0]' —0) :
exp(O)= | —f——| . (6]
sin — (9 +6))
ﬁﬁanga ]7j_12 N;Fndmj‘j'ffiﬁr%’?}k&
(59) H E’Jaé?uﬂﬁkiuxgﬁﬁﬁﬁ_f E4 A
pw;=0,1,7=1,2 ..., NHRA.
HF KdV-KP-Toda B 5 R, ZIKF
fif (59) AT LAEL el S 4 SO R TRIE K,
u=V2aexp [—ia’t +igp)

N
1 .
EV Ky cosh |:2 E Vj (7’]] + 219]):|

j=1

N
Z K, cosh (; Z y]nj)

X

;o (62)

Hp 2T v iSRS X BT W] BE R IR X 4 &
vi=1,-1,j=1,2 -, NXKF. FiEKX (62)
AIIRT AT 5t m; M AR A K, Tl

=V2asin(0;) [z — zo; + V2a cos(8;) (t — to;) |,
(63)

B . 0; — v,
K, gsm 5 , (64)

0;, 2o, toj, o and ¢ WAERSLH AL

t T# (62) M4 (28 [ i, AT a0z
BRI LR AH S e, F ey 2R S ) AR, AR
B EAYER A(A, A) = NLS(o = —1) i PiHh NLS
B

A(A, B)=0, B= A*(—z, —t)

1) PTC (C M fa ke, B 340) BEARZE Z T
fit HAT 5 (62) MRIRIER, 15 (63) 8 2o, to; M
WL AAH o HBIE R .

R NLS R4 Z I f# (1) Hirota JE 20 4K
WA b A 1 B 4 S O FRIE 2, (H RS — X R
PRI B B 2 11 191,

5 AKNS Z% £ I i3 A &k R

AKNS #%¢

uy 4 gy + 2000 = 0, o— i1

(65)

TR B R Y BRI 2 — | BR T 35 4 1 R 3
) NLS 5 f e H AN Z4E (v = u*) JF, RZE
A Jeytek NLS et g Hoh Fic k2946 152223 AKNS
A& A O 2N AR 2o 8 AR 2 5 Tk o i 422,
HZINF AT LU 3478 SRR 22 o T
AR W S 1 b 7R IR Y 4 SO R, FRATT T
DL AKNS 245 (65) FRU 34750 A 4541
BUE BT RS- AT A B A ({u, 0} —

{UM,N7 vM,N})-

AKNSE{ ) )
— 10t + Vg + 200U =0,

A N+1
upm,N = a A )
M,N
; —0AM N-1
MN = —F———
CLAM,N

Ay n =det(Th, ),
1< N<M—1,
M <1, (66)
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Hr e; = (=1)7 explk;(z — xo;) — ik?(t — to5)],

1 1 1 1
k1 ko km—1 km
k k3 kp k
kn—l kn—l kn:l kg;l
L = 1 2 m—1 (67)
€1 €2 €m—1 €m
kieq koeo km—1em—1 kmem
kieq k3es k2 _em_1 k2 em
k:’f%"flel k:g”fnfleg k:’n’:?flem,l km-n=le,,
\
B 4o B il 2 Y b =) Kijp = kijkipkjpv
FERE (67) BIRT n AT R0 EREIE, JF m T2
B ST R 5 A I K, RS T AR A 5 - 4 Kijpg = kijkipkiqkipkiqkpg
ﬁi‘ﬁl‘lﬁ% w (lk‘lz
Vs e e s L . 21 = 5
A LUIE BT AKNS (1) 30 78 52 - B 3 547 91 = Ey + By
(66) HA T R4 S AR T AR AR P . oa ks (69)
o 21 = 1 1>
SR {, t} — {—x, —t}, B+ E,
?M??ﬂﬁ‘ﬁfiﬁ&?ﬁ : {l'oj, tOj} — {71’()]', 7t0j}7 Uy = GK123
. M oo ' kosE1 + k13Es + k1o B3’
b7 Rk |3 UM,N — (-1)™a OUM,M—N - (68)
o e — ki2E1 + k13FE13 + ko3 Eog (70)
J TR AE BN (68), X HIRATH]H—L8/N 527 ao(kasBy + ki3Es + kioFs)’
M, N fi i BRI 1
- vy = —oa” " Kia3
hij = ki = kj, " kesErt 4 kisEy ko Bt
L= A — N 2 — _ _ _
Ei = explk;(x — xo;) — k5 (¢ — to;)], sy = _a(k12E121 + kisEr' + kosEgg') (71)
E;j = E;E;, ’ kos BTt + ki3 Byt + k1o B Y
|
ey = aK234
' Ko34F1 + K134F2 + Ki24E5 + Ki93E,’
Vig = k12ksa(Ere + Es4) + ki3kea(Erz + Eoa) + kaskia(Eaz + Ev4) (72)
’ ao(Ka3a E1 + K134 FE9 + K124 E3 + K123E}4) ,
. oa ' K134
V4,1 = 1 1 -1 1>
Koga BT + K34 Ey ™ + Kioa B3~ + K93 E)
s — kioksa (B + F)') + kiskos (B + Bay) + kask1a(Eg' + B') (73)
' a= Y (Koza Byt 4 Ki34Ey b + Kioa By '+ Ko Ep Y 7
Uiy = —a(Ka3a By + Ki3aBo + K124 E3 + Ki23Fy)
’ ksaki2(Ev2 + Es4) + kosk13(E13 + Eoa) + kosk14(E14 + Ea3)’
—a ' 0(Koza By ' 4 K34 Byt + K194 B3 ' + K13 B Y)
Vg2 (74)

" ksskio(BD 4 Eb) + kaskis(Er! + Eypt) + koskis (Bt + Exb)’
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fift (69)—
SREY.

6 2BUARLINTHNFARER

H LT 38 B9 4 5 i 6 FRIE 2 il 45 SRt ]
DIFE 2B HOE T 528 A SCHRN UL e 2 B ik
KAV RS (H) 1Y

H=@w-u)(t—a)+qg—p=0 (75)
SREIRIER. Hy 5 (75) H,

u=u(m, n),

(74) £ 4 A e (68) F AR M2

a=Tiu=u(lm+1, n),
= Tou = u(m, n+ 1),
i =TyTyu=ulm+1, n+1)
p, ¢ WAL
Hy TR Z AT AT LU] Phaffian 3R 2]

h
A:an+bm+7—; (76)

Hfa=p, b=/,

9= |1/)7 T3wa T§¢a LRI T?fv_l'(“a
h = |¢7 T3’(/}7 SR Té\f—2w7 TSIVw‘7
¢ :1/1(”, m, l) = (’l/)la BRRE) wn)Ta

TS"/} = 1/1(7% m, l+ 1)7
v =vi(n, m, 1) = pjr(a + ki)™ (b+ kz)mkf

o (a— k)b -
ok AR TR AL,

W T A R, 15 A
BN AL,

- () (128

RN
e
)

I S SCHY O PRI T A2 32 252 XL
=K

ki)™ (—kq),

cosh(§;) = (

mo; —Mm

)
>m .

0‘
?T‘

(79)
PSR AGENIIRES

Y>>f>“4

sinh(&; 4 &) = sinh(&;) cosh(&2) + sinh(&2) cosh(&y),

cosh(&; + &) = cosh(&;) cosh(&2) + sinh(&2) sinh((‘g*l)j
80

AT DAIEBAE LR WUt sR0E U, Hy 5 s (75) 19
ZINF AT LIS R

N N
Z KV Z l/j]{ij sinh (Z ;Vz§z>
j=1 = ;Ll:l
Z K, cosh (Z 2%&)
v i=1

u=an+bm+~vy—

9

(81)

)
5

K, = [[wiki — vik;)

i<j
AR (81) S 4 SR e
{m, n, moj, noj, 7, u}
—, —u}
AR, X ARAPEARZE ) FR SR A AR SR 3k Hy
RGN ZINF .

_>{_m7 —n, —Mgoj, —Noj,

7T SRt

ARCRRLRAR T F ik A TSR RIS R G
P-T-C FEASAE 1) 22 IFfift B & B A AR 22 Jmy Sk mT
A (KdV., KP, Toda, MKdV . sG . Boussinesq
I NLS R G05:5) A 2 R X PR %R 2 985
Fik, W T — LN TF R R SR v R 3
ik (4 J B AT R 2R G 1) 4 B v X AR i Rk X
w, (2 + 1) 46F0 (1 + 1) 4k SK FRERf# (31), Ik
XIFR NNV 1 (37), fEIE KdV fl sG T %
ITFF# (50), AKNS Myu s - B 3L/ (66), 455
B KAV RS (H R250) M2 Ik (81) #BZSC
MR A R B B A

MHTTEAR L %%j@fﬁ’q’:ﬁmﬁ s A
TR, anA AR (W L BRI (B ) B3R
fit (lump) . BKAZ M (Dromion) ., WA g MR 43T
G5F) 1Y TR N4> 2 K 2 M AR Ry 3R R S SR i A
8. ZINF A RDE 2UAE TR A A IR I 7T
DA B HH AN [m] B4 00 528, 28 B 0t 5 3 W A S 4
0B TR X S PR AR i i 2 2 e
PRI AR, A2 AR SRR G SR 5T, %
REZAERIRASGE, 2 FEXFHRIE R 2 INF 2 A
SRS B 3K 2 RGEFEA A Z A, X TRRR I
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FHAR S5 A8 26.27) EARSCMSR ik A AR 2 BoA 1 2 ik
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Wt — LR AT JE.
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Full reversal symmetric multiple soliton
solutions for integrable systems”
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Abstract

Multiple soliton solutions are fundamental excitations. There are many kinds of equivalent representations
for multiple soliton solutions such as the Hirota forms, Wronskian and/or double Wronskian expressions and
Phaffian representations. Recently, in the studies of multi-place nonlocal systems, we find that there are a type
of novel but equivalent simple and elegant forms to describe multiple soliton solutions for various integrable
systems. In this paper, we mainly review novel types of expressions of multiple soliton solutions for some kinds
of nonlinear integrable systems. Meanwhile, some completely new expressions for the Sawada-Kortera equations,
the asymmetric Nizhnik-Novikov-Veselov system, the modified KdV equation, the sine-Gordon equation, the
Ablowitz-Kaup-Newell-Segue system and the completely discrete H; equation are firstly given in this paper.
New expressions usually possess explicit full reversal symmetries including parity, time reversal, soliton initial
position reversal and charge conjugate reversal. These kinds of explicitly symmetric forms are very useful and
convenient in the studies on the nonlinear physical problems such as the multi-place nonlocal systems and the

resonant structures.
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