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Fig. 2 The profile of the smooth periodic wave and the periodic cusp wave of eq.(1)
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Fig. 5 The graphs of the periodic function and the wave length function for the Vakhnenko equation

EHA4 Fc >0, WERRBK A (o) FEXIE(0,3¢/2) 2w/ HEKE] 6/c .



TR M Z Kk O 687

EAEM L AR 4, AT LIS RN S T i R IR A T(h) A KRB A (o) WIS,
5 5 KAV 7R Camassa-Holm 72 FL %

KdV 77 7%
u, tuu, tu, =0 (55)
H Boussinesq 7E 1877 4F B IRFEH | J52K | #£ 1895 4F i faf 224024 K Korteweg Fll de Vries HE—2
Sei%, %7 PR R MUK WAL FE T A TR (55) MA T A

u(x,t)=u(é)=ul(x —ct), (56)
Horpre 23U, B (56) RAZ(55) B —IK 153 —A Z B i i 7

” i 2 _ —

u + 5 u —cu=0. (57)

A’ =y, WIFFE(S7) M T R4S

du

=y,

dé

oy (58)

i =ew - u.
RG(58) E IR

1, _ ¢ 5 i 3
H(u,y)—?y U +6u. (59)

B6 Xc< OW, RE(58)AHE
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Fig. 7 The graphs of the periodic function and the wave length function for the KdV equation
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Wave Lengths of Periodic Waves
for the Vakhnenko Equation

GUO Li-na', CHEN Ai-yong', HUANG Wen-tao'?
(1. School of Mathematics and Computing Science, Guilin University of
Electronic Technology , Guilin, Guangxi 541004, P.R.China;
2. Department of Mathematics, College of Science,
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Abstract: The wave lengths of smooth periodic traveling wave solutions to the Vakhnenko e-
quation were studied. The Vakhnenko equation was reduced to a planar polynomial differential
system through the transformation of variables. The polynomial differential system was treated
with the critical period bifurcation method based on the dynamical system theory. The main re-
sults involve the monotonicity properties of periodic function T(h) (or wave length function
A(a)). In comparison with the wave length for the KdV equation, wave length function A(a)
monotonically decreases to a finite value rather than monotonically increases to infinity. This
shows that, for fixed wave speed ¢, there exist no smooth periodic wave solutions with arbitrar-

ily small wave lengths or arbitrarily large wave lengths, to the Vakhnenko equation.

Key words: Vakhnenko equation; periodic wave; periodic function; wave length; monotonici-
ty
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