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Abstract The existence of global smooth solutions for a nonlinear 5th order equa-
tion of KdV type with the periodic boundary condition and initial value condition 13
proved, we also get the local smooth characterization of the solution for the initial value
problem.
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1. Introduction

Many nonlinear higher order equations of K dV type have been proposed in physical
problem. In [1] Benney considers a model partial differential equation of the form

thy + Lu= Nu {1}

Here L is a linear operator which consists of only = odd ordered differentiations, and
N is some nonlinear operator which can be the following simple acceptable forms:

(A)utg;  (Blutizer + 20atas; (Clugtizs + Sthyrlizes (2)

or any linear combination of cases (A), (B) and (C). He studies the interactions between
short and long waves using (1) and gets fine results. In [2] in order to more exactly
represent the behaviour of the nonlinear lattice in the limit of long waves Lisher proposes
the following equation

dF (v, vz) dF (v, vz -
v + (T)m = (“Tum-jm:c + eugs + s =0 {3)
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all of €,7,7, p, 6 are constants. In [3] Lax extends K dV equation

(q.r)=(122 ]) i

'u-f; + ﬁuﬂ:r- + '11-3;;;._,--__ = [:I ] {El}
to higher orders and gets 5th order KdV equation
wup + 30uug + 10(2tptiry + Bigey) + ugs = 0 (6)

For Equation (6) infinitely many conservation laws and inverse scattering form have
been found. In [4-7] the way of extending K'dV equation (5) to higher order equations
which possesses infinitely many conservation laws, Backlund transformation and inverse
scattering forms, has been studied; and soliton solutions for the resulting equations
have also been studied. The existence of weak solution for a generalized higher order
nonlinear system of equations of K'dV type with periodic boundary condition and initial
value condition has been obtained by Zhou and Gue in [8].

In this paper, we consider the existence of smooth solution for the following equation

oF G (u, uy AG (u, ur
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with periodic boundary condition

Luzm—i—( )H—i—ﬂ,r.-,:ﬂ (7}

{u{:{:, ty=wlz+2D.¢), D=0 ()
ulz,0) = ¥(z), ¥(z) = ¥(z +2D)
and the existence of smooth solution for Equation (7) with initial value condition
u(z,0) = ¢(z) (9)
where
Glu, ux) = Ny + Na + N3 + V4,
{f‘l-"l = ayn,ui, Ny = aguzuz Ny = ﬂ.gﬂai&i, Ny = uf;ﬂi (10)
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a; (¢ =1,2,3,4) are constants. Suppose that F(u), 4, ¢ satisfy the following conditions
(1} F(€) e C*H*(R), |F"(€)| < A1+ |€])
F'(0) = F(0) =0 (11)
(2) e HY-D D), ¢ecHR), s=5




