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Abstract This paper studies the initial-houndary value problem of GBBM equa-

tions
uy — Ay = div fu) {a)
wiz. 0) = uplz) (b)
t |an=10 (]

in arbitrary dimensions, 1 € R™. Suppose that fis) € ¢V oand |f'(s)] € C1+]sl7). 0 2
= ifn>3,0<y<oifn=2 up () ﬁr’ﬂ"'"’[ﬂ]ﬂi-i’&'”[ﬂ] (2 < p < oo}, then
R ;

wT > 0 there exists a unique global W 29 eolution 1w € WL (0, T War(Q)N Wy P (),

<o the known results are generalized and improved essentially.
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1. Introduction

There are already many results [1 — 7] on the existence and uniqueness of global

<olutions of the initial-boundary value problem for GBBM equations

U — .ﬂ'i'_f,g = div f{ﬂ-} ; {1]
u(z,0) = uglz) . (2)
u |lan=0 (3)

where @ ¢ R" is a smooth bounded domain. In [5-7] Chen Yunmel, Goldstein and
Guo Boling et al. all studied global W2 solutions of the problem (1)-(3) respectively,
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the results obtained by them are as follows: Assume that J9 is sufficiently smooth,
fis) € C2, f'(0) = 0 and satisfies the hypothesis

2 :
(H) F() SCU+IsM), 07 < —==ifn>3,0<y<ooifn=2

TUi—
wglx) € WP NW22(Q) HWUI-‘F{E.'E]I, then there exists a unique solution u € C'([0, oo);
WP N W[}'Pl:ﬂ}]l, where max -[11 g} < p < oo, Clearly the condition % < p, which
is necessary if one uses the methods of [5-7|, is very harsh. For example, according to
this condition for the most important case p = 2 the values of n only can ben < 3. So
these results are no satisfactory. However up to now for the case n > 2p the existence
of global W#P solution of the problem (1)-(3) is still open.

In this paper by using completely different method from [1-7] we study the problem
(1)-(3) in arbitrary dimensions. We only assume that 80 is sufficiently smooth, f(s) €
" and satisfies (H), ug(z) € WP () r“l'ﬁfﬂl‘-‘p (£2), then for any T > 0 we obtain a unique
global solution u € WH(0,T; W22(2) N W’S’p{ﬂﬂ: where 2 < p < oo. So we have
cseneralized and improved the known results essentially.

In this paper we always assume 2 C R® be a sufficiently smooth bounded domain,
| - Il denotes LP(£2) norm, || -l = || - ||z, || - llx.p denotes WEP(Q) norm and (u,v) =

f wlm)u(z)dz; O, Ci, M, M; and E; all denote the constants independent of w,
£l

2. Global W22 Solutions

Let {w;(x)} be a system of eigenfunctions of the problem Aw; + Aw; = 0 in (Q,
1wy |an= 0 construct approximate solutions of the problem (1)-(3) as follows

U (T, 1= i ajm(tjw;(z), m=1,2-- (4]
J=1

According to Galerkin method oy () satisfies

(e, Ws) = (A, ws) = (div f{tig ), ws) (5]
ﬂjm{uj=ﬂjm, 5, J=1L2,---,m {GJ

Lemma 1  Assume that f(5) € C, ug(z) € WE}'E{HJ, and choose a4y, such that

Tign L2, 0) 1ﬂ wp{x), then we have
[l + |Vl = [lum (0} + [Vun(0)|? < By (0 <t < o) (7)

Proof Multiplying (5) by asm(t) and summing it for s we obtain

%[Hum]]2 + [Fuml?] = =2(f (), divu,)




