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Abstract In this paper we study the initial boundary value problem of GBBEM
equations on unbounded domain

wy — Ay = divflu)
u(z,0) = uolz)
ulsgg =0

and corresponding Cauchy problem. Under the conditions: f (s) € C'! and satisfies
(H) FEICHT, 0S7S—=ifn23 0<y<ooiln=2

ug(z) € W2e(Q) n W) n Wt (Q)(We(R"®) n WH4(R") for Cauchy problem),
2 < p < oo, we obtain the existence and uniqueness of global solution w{z,t) €
W0, T; W?'TJ[H]HW'ﬁ'ﬂ{ﬂ}ﬁWJ'”[ﬂ]}f_Wl*“""{l:l,T; Wr(R™ )W 22{R")) for Canchy
problem), so the results of [1] and [2] are generalized and improved in essential.
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1. Introduction

In [1] Goldstein et al studied the initial boundary value problem of GBBM equations
on unbounded domain

uy — A = div fu) (1.1}
ul(xz, 0) = uplz) (1.2)
uan =0 (L.3)

—

* This work supposed by NSFE of I'leilungjia.ng. Province and S5F of Harbin Eugiue&rﬁng TUniversity.
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and corresponding Cauchy problem. Under the conditions: f(s) € C2, /(0}y =0 and
satisfies

2
{:H’j |flf3:||£{j{1+|5|?}1 D{TEE—_ZJfHEBI D{’]f':mifﬂzﬂ1
up(x) € WEP(Q) N W22(2) N W P(€2), where
ma:c{%,_l} ipre (1.4)

they proved the existence of global W?*? solution.
In [2] Guo Boling and Miao Changxing again studied the above problem, under the
same conditions on f(s) and ug(x), but the condition (1.4) was replaced by '

2

they obtained the same conclusion as [1].

In 3] Liu Yacheng and Wan Weiming studied the problem (1.1})-(1.3) on bounded
domain, under the conditions: f(s) € C? and satisfies (H'), uo(x) € W2P(2) N
W&‘P{ﬂ},ﬂ = p < o0, but without assumption n < 2p, obtained the existence and
uniqueness of global solution u(x, ) € Whe2(0, T; W*P(Q) N W, #(02)),¥T > 0, so the
results of [1],[2] and [4] on bounded domain was improved and generalized.

As indicated in [3], the condition n < 2p is very harsh, for example, for the most
important case p = 2, the space dimensions n must satisfy n < 3.

In this paper we still study the problem (1.1)-(1.3) on unbounded domain and
corresponding Cauchy problem based on [3], under the conditions: f(s) € C! and
satisfies

1
max{—,l} < p <o

2
(H) |f'(s)| < Cls|?, ﬂ{ﬁfin__—zit'ngﬂ;ﬂ{?{mifnmﬁ

uplz) € WHP(01) HWE-E(!(E:}r‘“lWJ’F{RJEWEJ’{R”}HWE~2(R"‘“‘] for Cauchy problem), 2 <
i < o< but without assumption n < 2p, we obtain the existence and uniqueness of global
solution u(x,t) € WhHe(0,T; WP(Q) n W23(Q) n Wﬂl"“{ﬂ}j{wl-m{ﬂ,T;WEIF’{R“} 5
W4%(R™)) for Cauchy problem), ¥T > 0, so the results of [1] and [2] on unbounded
domain are generalized and improved.

Lemma 1.18  Suppose that Q is q sufficiently smooth bounded domain, f(s) € C1
and satisfies (H'), ug(x) € Wm{ﬂ}ﬂﬂf&*{ﬂ}, 2 % p < co. Then the problem (1.1)-(1.3)
has a unigue global solution u(z,t) € W20, T; W2r(Q) N Wy P (), YT > 0.

2. Global W22 Solutions

First, we consider the Couchy problem

g — Awy =divf{u), ze R t>0 (2.1)
u(z,0) = uglz), =€ B" (2.2)




