58 4 2009 4
1000-3290/2009/58 04 /2159-05

ACTA PHYSICA SINICA

Vol.58 No.4 April 2009
(©2009 Chin. Phys. Soc.

T E-mail dariusllw@ 163 . com

-

KdV

732750
2008 7 23 2008 9 28
F KdVv
Jacobi
F KdV
PACC 0340K 9260X 0290
1.
2. F
KdV
x 1
u u u Huu u u, u, = 0. 2
Y +au8x+y8x
3
o If - —LSL =0 1 uxt =f§&
ox’ ox’
5 5 2 5 4 5 8 = k x — wt + 50 3
a=L®/IBD" y= U,-pD" L/BD" € =D/
- Rosch E w & . 3
L. 0SS
w e P /¢
’ Hf [ =0 4
L D/L<«1.
f// :de/dSZ'
3 1 4
4 -1
1 fE =24 F& +C'
7 Jacobi s + ZaF 3 5
F 9—13 F Foe
P F? e = >lqF €. 6
7=0
Maple KdVv a i=-m —-m+1 m g, 1=01
m—>0 1 n 4
Jacobi m n



2160

58
5 6 4 a;, kb w ay =a, = a3 = a_, = a_,
Maple =a; =a, =c¢c =
a = Riq.E
>~ B
3. KdV 840 Eq?
a, =
B
1
3 1 A = sgqp0f — T3920R q. + 3386880045

— awkf’ + akff" + Ykf' - E'f” - ek’f7 = 0.
7
7

awf - %fz — Y+ Bf vk 7+ C=0 8

¢ . A=aw-Y B=al2 D=k E=
ek’
Af - Bf +Df" + Ef” +C=0. 9
5 6 m:4 n=
4
-1 .
Ie =Zai F & +¢ "
T4
4
+ 2 0l ¢ 10
=0
F*og :‘10+’]2F2§ +q4F4E_ 11
10 1 9 a; A C D
Ay =a; = Ay = A3 = Ay
=a_, :a_3:00:0
0. Rk
2 = B
_ 840£q;
a, =—p
A= ﬁ)E - 73920R, q, + 33868800(]%

- 39513600¢, g4 + 31R;
1
C=- %Ez 4490 — 6720R, q,

+ 1411200¢, g, + 13R;
_13
~ 140

u x i =a_4F74(«/>Dx—\/5A+ yt)

a

E R, - 560¢,

+ a_zFfz(«/T)x —«/>DAaﬂt). 12

— 395136004, ¢4 + 31R:

1
C=- %Ezq4 qo - 6720R, q,
+ 13R? - 39513600¢, ¢, + 31R;
13
D :mE Rl - 56Oq2

u x t :aze(«/—Dx —ﬁA + yt)

a

N a4F4(ﬁ)x —J—DAaﬂt) B

a, = a, =a3=a_1=a_3=00=0
_140q,E 52¢; + R,
42 = 13B
840 Eq;
4 =""p
_140¢,E 524, + R,
@2 = 13B
840 Eq;
a_y, = B
1
A =gE - 3640R, g, + 1892845
- 340704 ¢, q, + 31R;
D = ER,
1680
C=- 1693E2‘I4(Jo

x 2I84R,q, + 137904¢,q, + 19R;
uox L :a,4F'4(J—Dx —J—DAZ—}/t)

+ a,zF'z(@x —@%t)

+ aze(ﬁx —ﬁA:—yt)

. a4F4(/ﬁx - /T)A:Jt) .14

14 R, R,
312 — 1896652800040 ¢ ¢
+ 197568009, s + 2257920043 z — 52080¢,2° = 0



F KdVv 2161

312" — 50618880¢, ¢, g, + 14060804, 105 -
T 676ea
— 681408¢,q, + 56784¢; z = 0.
oo |2 ol (- st + 1))
Jacobi Jacobi 2704 oo«
105 W2
 676ea”°
1 /13 ( ( 211 7) )
qo = X | £ x - | - + |t
/Y704 e 10816ea ~ «
¢ =- 1+ m?
5 105 B
4 =m T 270460 °°°
X +713(x ( 211 l)t) 18
Fxt =snuxt T /2704e \ T T 10816ea * @ '
14
ux t = a_4sn74(\/7Dx —«/T)A;L—iyt)
4. KdV
+ a_zsnfz(\/ﬁx - «/70/1;7}%)
1 D L
v aysn(VDx -/ DAET) P
a DIL<l e=D/L <1 e—>0. 3
+ aﬁn“(ﬁx - «/T)wt) .15 1
“ — awhf’ + okff’ + Yhf' - B f”7 =0. 19
m—>0 15
19
t = 105 in™
LT T 169 ” awf—%f2—7f+ Ef”+ C =0. 20
1 ( ( y))] A=aw-7 B=al2 D=k
x| * x — “=Jt]]. 16
V52 160ea * a Af = B + Df” + C = 0. 21
m=2 n=4
qo = m’ -1 -1 .
5 fé :ZaiF5+cO’
G = 2-m i
- _1 2 _
94 = N Al ”
i=0
Fxt =dnxt F? & =q+qF & +qF &. 23
16 22 23 21 a; A C D
ux t = a_4dn74(ﬁx —ﬁ%t)
+ a_zdnfz(@x - @%ﬁt) ay = ag
A ')/ a, =da, = O
+ azdnz(«/ﬁx -V'D %l) D =D
2
+ a4dn4(«/5x - @AZJI) .17 a_, =- 6DR, 2ql4;0 il P
m—>1 17 _ 6D gco + 2o
__10s 42 = B
) T 204 A ! 20D 2 _ 4B :
= - 5 Co — a C
/13 ( ( 211 7)z)] 2qich + g O 0dsco
x|+—F————|ax-|- + =
v/ 2704¢ 10816ea ~ «a + Dg? - 2Baga, + 36q,q,



a

2162 58
C =- m 2B agqicy + 24D ¢5q5 q, C :% 6BDay q,cy + 6D ¢t q,q.
4Co 2
— 20BDayq, q4cy + 96D ¢; c; +12D%qyq, - B ag + BDayq,
+ B ajq, + B ayq, uxt =a,
-1
~ 368D — BDayq; + 96D’
36 BDa, q,q.4 ayqy + 96D q0 4,4, % F(ﬁx _@A Z yt)+ co
)
u x t :ale(mx—@A:yt)+co + a. 25
+a/0+(171 Co
A4y -1 4sz' + @22 + qo = 0.
+
X F(/T)x—«/j)Tt)+co 24 qo G qs
. Jacobi Jacobi
0
‘]434 - q = 0.
q0 =1
Ay = Qg
¢ =— l+m’
a, =a, = a_, =0 ,
D =D Qa =
3Dc, 2‘]403 + 9
a_, - B Fxt =snu«xt
A =2Bay - 6Dq,¢2 - Dy, 25
|
2 2 -1 2
u x :i[sn(@x—@23a0_6Dm+Dl+m +yt)$1 3D mB—l + 26
a
m—>0
2 - 2
u x t =i[sin(kx—kw/t)$l = + a, 27
|
25
_ o2 2
Qo = m ! uxt :i3Dan
g = 2 - m’ '
qs =-1 X dn(«/ﬁx—«/ﬁAzyt)icol . 28
Fxt =dnx ¢ m—>1
|
6k’ +a+ 5K + 7 B
u x t =%~ - sech(kx—k_—t)il 29




4 F KdV 2163
5. F
F Kdv Kelin-Gordon KP Boussinesq
1 Li M Z Peng Y Q 1990 Dynamical Meteorology  Beijing 6 Wang M L Bai X 2000 J. Lanzhou Univ. 36 12 in Chinese
Meteorology Press p211 in Chinese 1990 2000 36 12
211 7 Fan E G Zhang H Q 1999 J. Math. Phys. 3 286 in Chinese
2 Zhou W C Zhu Q G 1999 J. Nanjing Ins. Meteor. 22 279 in 1999 3286
Chinese 1999 22279 8 WuHY Zhang L. 2008 Acta Phys. Sin. 57 3312 in Chinese
3 Chen Z M Tao J 1998 J. Chengdu Inst. Meteor. 13 127 in 2008 57 3312
Chinese 1998 13 127 9 Zhou Y B Wang M L 2003 Phys. Lett. A 308 31
4 Wang P Dai X G 2005 Acta Phys. Sin. 54 4961 in Chinese 10 Wang M L Zhou Y B 2003 Phys. Lett. A 318 84
2005 54 4961 11 Wang M L Li X Z 2005 Chaos Soliton. Fract. 24 1257
5 Wang M L Li Z B 1999 J. Lanzhou Univ. 35 8 in Chinese 12 Wang M L Li X Z 2006 Chaos Soliton. Fract. 27 477
1999 358 13 Li XZ Wang M L2007 Phys. Leit. A 361 115

The extended F-expansion method and new exact solutions
of the generalized KdV equation

Liang Li-Wei’  Li Xing-Dong Li Yu-Xia
Satellite Launch Center of Jiuquan Jiuquan 732750 China
Received 23 July 2008 revised manuscript received 28 September 2008

Abstract

In this paper the F-expansion method is revised by adding a term with negative index with constant ¢ then the irregular

wave solutions are avoided. By using this method different new periodic wave solutions expressed by the generalized KdV

equation are obtained. In the special cases these periodic wave solutions degenerate to the corresponding Jacobi elliptic function

solutions solitary wave solutions or trigonometric function solutions.

Keywords homogeneous balance principle F-expansion method generalized KdV equation solitary wave solution

PACC 0340K 9260X 0290

+ E-mail dariusllw@ 163 . com



