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1 Introduction

The semilinear wave equation

�(u) + g(u) = p(x, t) x, t ∈ R

has many applications throughout physics and mathematics. Investigating
conditions under which the equation has continuous solutions is important
in determining regularity and existence of meaningful results.

2 Proposed Research

I will investigate the equation

�(u) + g(u) = p(x, t) = p(x, t+ 2π) = p(x+ 2π, t) x, t ∈ R
u(x, t) = u(x, t+ 2π) = u(x+ 2π, t) x, t ∈ R

where � denotes the D’Alambert operator ∂tt − ∂xx. Here

g(t) = τt+ h(t)

where h(t) is bounded and differentiable. In other words, g is asymptotically
linear.

In particular, I will seek to prove that if g is asymptotically linear and
nonmonotonic, then there exists p(x, t) such that the semilinear wave equa-
tion has no continuous solution. In addition, I will seek to prove that if h(t)
has support in [0, D] for some D such that

h(D/2) < −τD/2

then L2 solutions do not exist. The result has already been shown for
continuous solutions, and the validity is not yet known. It is possible that I
will ultimately show L2 solutions do exist.
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3 Prior Research

My research will be adapted most directly from [2], in which it is estab-
lished that, in the semilinear equation above, if h(x) is differentiable and
has support in [0, D] such that

h(D/2) < −τD/2

then the semilinear wave equation has no continuous solutions.

It should be noted that in the case that g is monotonic, it has been
shown in [3] that the semilinear wave equation will have solutions for p in a
dense subset of L2.
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