56 4 2007 4 Vol.56 No.4 April 2007

1000-3290/2007/56 04 /1870-05 ACTA PHYSICA SINICA ©2007 Chin. Phys. Soc.
*
Volterra
¥
200240
310018
2006 5 24 2006 12 26
Maple
Volterra

PACC 0340K 0290

2 Lotka-Volterra Korteweg-de
1. Vries KdV Langmuir Kac-van Moerbecke
19 20 . 1 2
Bicklund
' i master 21—24 .
Jacobi 610
11—14
2.
NDDE
Baldwin "
DDESpecialSolutions . m P u : ’ :
16 17 n+p; n+p, n+p,
/n+172 u/n+ps t
”:PI n’;rlJZ nr+pv\ L = 0 3
16 17 u, t =u nt t
n p€Z.
Maple
3
Volterra  *®
dq t un 4 =u Sn
# = qn 1 + aq, Gni1 — Gn-1 - 1 m ) m )
= Zaifl En + z bjf_j En
a=0 i=0 =y
1 Volt S B}
e + > af & g d, 1
dg, t k=1
dt = qn qn+l - qn—l . 2
* KYS071505001

F E-mail zhangsq71@126. com



Volterra 1871
§&, =nd + ct + & 5 1
e - a,sinh &,
sinh & “osn =% * Ysinh &, + cosh &,
f & = Asinh £+ cosh &, N a, Asinh & + cosh &,
. 6 sinh &,
g & ~ Asinh &+ cosh & a3
" ! * Asinh &, + cosh &, 1
dca b ¢, A &
Ay ap a as
3 11 U, Uyt
4 m
7—9 1 10
cosh” &,
xsinh' & k=0 7 1=01
§p = N+ p d+ct+ &
' a, a; a, as
= En + dpl 7 15
sinh x £+ ¥y =sinh x cosh y Maple
+ cosh x sinh y 8
cosh x £y =cosh x cosh y 1
+ sinh x sinh y . 9 1
0., 4 ay 20 T2 tanh d
A* -1
&, &.. =
n+p, a, ==+ a tanh d B
4 u’n+/)[. a, =az = 0
c =- %tanh d
sinh® & = cosh® &, -1 10 a
cosh” &, sinh' & 2
1 A d
a;, b ¢ ¢ ao——ziﬂtanhi
Maple A% 1 d
ap =F 5 tanh(z)
a, =0 13
a; =+ £‘[anh(i)
3 3T 2a 2
3 ¢ =- 1 tdnh( ;l)
3
1
ay = — 2a
i a, =a, = O
2 14
Volterra 1 a; =+ A” - 1sinh d
- 2a
1 .
¢ = - 2asmh d
1 4
N Atanh d =+ 1
| ay =F 5 Atan +
m=1 x 2A’sinh® d F Asinh 2d + 1



1872

56

A? — 1

2
ap = o tanh d A’sinh® d - cosh® d q, t :_iifltagl; d + A” - 12atanh d
_ i 2 . 12 2 sinh 7]n
a, =+ 2atanh d A°sinh™ d - cosh™ d X Asinh n +cosh 7, 17
a; =0
c :itanh d A’sinh® d - cosh® d . 15 9, = nd - tan;ad t+ &.
5 . 1 N Atanh d/2
n T 2a ™ 2a
1 _ Atanh d )
@ =-5,F 24 1A—ltanhd/Z
2a
a =a; =0 sinh 7,
0 - tanh d 16 Asinh %, + cosh 7,
2" 2
“ . /A —ltanh di2 "
c = — M_ ~ 2a Asinh 7, + cosh 7,
2a
Volterra 1
= nd - tanhad/Z e
|
. 1 v A* = lsinh d 19
n " 2a = 2a Asinh 7, + cosh 7,
T = nd_%wﬂsﬂ.
_ Atanh d 1 2A%sinh’® d F Asinh 2d + 1
q, t =%F 2a
A?> — 1 tanh d A%sinh® d — cosh® d sinh 7,
i .
2a Asinh %, + cosh 7,
2 .92 2
. tanh d A°sinh® d - cosh™ d A+ coth 7, 20
2a
tanh d A’sinh® d - cosh® d
7, = nd + 2a t+ &.
q, t :—ii%coth 7, 21
|
Volterra
tanh d
o= nd - S5+ Gy
17 — 20 A=0
1
6
17 — 20
fe sin &,

T Asin £, + cos &,



4 Volterra 1873
1 8§ — 10
g & = Asin &, + cos &,
1
1 Li Z B Zhang S Q 1997 Acta Math . Sin. 17 81 in Chinese 2006 55 1565
1997 17 81 12 ShiYR XuX]J WuZX etal 2006 Acta Phys. Sin. 551561 in
2 LiZB Yao R X 2001 Acta Phys. Sin. 50 2062 in Chinese Chinese 2006 55 1561
2001 50 2062 13 Zha Q L Sirendaoreji 2006 Chin. Phys. 15 475
3 Wang M L 1995 Phys. Leit. A 199 169 14 Liu CS 2005 Acta Phys. Sin. 54 5606 in Chinese
4 Fan E G Zhang H Q 1998 Acta Phys. Sin. 47 353 in Chinese 2005 54 5606
1998 47 353 15 Baldwin D Goktas U Hereman W 2004 Comput. Phys.
5 Xu G Q LiZB2002 Acta Phys. Sin. 51946 in Chinese Commun . 162 203
2002 51 946 16 Xie FD Wang J Q2006 Chaos Soltions Fract. 27 1067
6 LiuSK FuZT LiuSD etal 2001 Acta Phys. Sin. 50 2068 in 17 XieFD LiZS Wang D K 2006 Chaos Soltions Frac. 27 217
Chinese 2001 50 2068 18  Suris Y B 1999 Rev. Math. Phys. 11 727
7 LuSK FuZT LuSD e al 2001 Phys. Leit. A 289 69 19 Manakov S V 1974 Zh. Exp. Theor. Phys. 67 543
8 Chen Y Li B Zhang H Q 2004 Chin. Phys. 13 6 20  Kac M van Moerbecke P 1975 Adv. Math. 16 160
9 Lii D Z 2005 Acta Phys. Sin. 54 4501 in Chinese 2005 21 Hu X B Tam H W 2000 Phys. Lett. A 276 65
54 4501 22 Tam HW Hu X B2003 J. Phys. Soc. Jpn. 72 265
10 Zheng Q Yue P Gong L X 2005 Acta Phys. Sin. 54 2996 in 23 Ma W X Fuchssteiner B 1999 J. Math. Phys. 40 2400
Chinese 2005 54 2966 24 TuGZ199% J. Phys. A Math. Gen. 23 3903
11 LiDS Zhang H Q 2006 Acta Phys. Sin. 55 1565 in Chinese



1874 56

The exact solutions of a modified Volterra lattice *

Zhang Shan-Qing’
Department of Mathematics ~ Shanghai Jiaotong University ~ Shanghai 200240 China
Institute of Graphics and Image Hangzhou Dianzi University ~Hangzhou 310018 China
Received 24 May 2006 revised manuscript received 26 December 2006

Abstract
An expanded method for constructing nonlinear differential-difference equation is presented. With this method and computer
algebra system Maple many exact solutions of a modified Volterra lattice have been obtained. The method can also be used for

other nonlinear differential-difference equations.
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