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an antisymmetry N x N constant matrix, F € C'(Rx RV, R) and VF(t, u) := V,F(t,u).Bya
symmetric mountain pass theorem and a generalized mountain pass theorem, an existence
result and a multiplicity result of homoclinic solutions of (1.1) are obtained.
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1. Introduction and preliminaries

Consider the following damped vibration problems

{—il(t) — Bu(t) + A(t)u(t) = VFE(t,u(t)) ae.teRr (1.1)
u(t) — 0, u(t) - 0 as|t] — o0 :
where A = [a;j(t)] € C(R, RNZ) isan N x N symmetric matrix-valued function, B = [bj;] is an antisymmetry N x N constant
matrixand F € C'(R x R¥, R).

When B is a zero matrix, there are many results for problems (1.1), (for example, see [1-15]). It should be pointed out
that these results were obtained under F(t, u) periodic in t or under the global Ambrosetti-Rabinowitz type condition

0 < uF(t,u) < (VF(t,u),u), VteRandueRV\ {0},

where ;& > 2 is a constant.

When B # 0, some of the existence and multiplicity results were obtained for periodic solutions in [16-18]. When A(t)
is a positive definite matrix and F(t, u) = a(t)|u|” (1 < y < 2), the existence of nontrivial solution for problem (1.1) was
studied in [19].

Moreover, in recent papers [20-23], by using critical point theory Xiao and Nieto [20,21] studied the existence of weak
solutions of the following nonlinear impulsive differential equations

—u"(t) + g(®u'(t) + Au(t) = f(t, u(t)) ae.t€[0,T]
—Au’(tj) =), j=12,...,p, (1.2)
u(0) = u(T) =0,

* This work is supported by the National Natural Science Foundation of China (10961028).
* Corresponding author.
E-mail address: wuxian2001@yahoo.com.cn (X. Wu).

0362-546X/$ - see front matter © 2011 Elsevier Ltd. All rights reserved.
doi:10.1016/j.02.2011.03.059


http://dx.doi.org/10.1016/j.na.2011.03.059
http://www.elsevier.com/locate/na
http://www.elsevier.com/locate/na
mailto:wuxian2001@yahoo.com.cn
http://dx.doi.org/10.1016/j.na.2011.03.059

