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In this thesis, we study solutions with time—dependent singularities in heat equations with a superlinear
term. Here, by time—dependent singularity, we mean a singularity with respect to the space variable whose
position depends on time. The purpose of this thesis is to classify and to construct solutions with
time—dependent singularities.

This thesis consists of five chapters

In the first chapter, we give a summary of the subsequent chapters

In the second chapter, we consider the linear heat equation with a power—type source term. The aim of
this chapter is to classify solutions with time—dependent singularities. More precisely, we specify all
possible behaviors of nonnegative singular solutions provided that the exponent of the nonlinear term
is less than some critical value

In the third chapter, we continue to study the same equation as in the last chapter. In the case where
the exponent is less than the critical value, we construct solutions with time—dependent singularities
by solving the corresponding integral equation.

In the fourth chapter, we consider the opposite—sign equation in the second and third chapters, that
is, we consider the linear heat equation with a power—type absorption term. We show that there are no
nonnegative singular solutions if the exponent is in some range. In other range, we prove that there are
two types of solution with a time—dependent singularity

In the fifth chapter, we study conditions for the solvability of the Cauchy problem in a semilinear equation
with measures as initial data. We generalize the method used in the third chapter and give sharp results

concerning the existence and nonexistence of regular solutions.
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