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Abstract: In this work, we consider a strongly damped wave equation with integral
boundary conditions. We apply the method of semi-discretization in time, also known
as the method of lines, to establish the existence and uniqueness of a weak solution.
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1 Introduction

In this paper, we are concerned with the following strongly damped wave equation in-
volving nonlocal boundary conditions

∂2w

∂t2
(x, t)−

∂3w

∂x2∂t
(x, t)−

∂2w

∂x2
(x, t) = g(x, t), (x, t) ∈ (0, 1)× [0, T ], (1)

with the initial conditions

w(x, 0) = w0(x),
∂w

∂t
(x, 0) = w1(x), x ∈ [0, 1], (2)
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