Chapter 1

Introduction

In this dissertation, we shall give an explicit formula of the solution of the
Diamond operator. Moreover, we give a solution of an equation related to the
wave equation and a solution of an equation related to the elastic wave.

In chapter 2, we give some useful definitions, properties and auxiliary results
of gamma, functions, distributions and partial differential equations.

In chapter 3, we evaluate the Diamond kernel < Koy ax(%), (%) > where
z € R, k is a positive integer, ¢ € D the space of all continuous and in-
finitely differentiable function with compact support, and Ko ox(z) is given
by(2.27) with & = 8 = 2k. In addition, we know from {7] that the convolution
(—1)¥ Kog 2 () * £ () is & solution of the equation ¢Fu(w) = f(z) where the op-
erator OF was first introduced by A. Kananthai [8] and is named the Diamond
operator iterated k- times and is defined by
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where p + g = n is the n-dimensional of Euclidean space R", k is a positive
integer, = (z1,...,%,) € R?, f is a distribution and u(z) is an unknown
function. In this work, we consider u(z} = (—1)*Kak 2 (%) * ¢(z) as a solution
of the equation {Fu(z) = ¢(z) where ¢(z) € D and such solution is given in
the explicit form under some conditions of p and n.

In chapter 4, under some conditions of a given function f, we can find a
solution of the equation of the form

Oru(z) = flz, A0 u(z)), (1.2)

where z € R®, OF is given by (1.1), A, O are Laplacian and ultra-hyperbolic
operator defined by
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where p+¢ = n. Moreover, such solution relates to the wave equation depending
on the conditions of p, ¢ and k.

In chapter 5, under assumptions of a given function f, we can give a solution
of the equation of the form

o (1.4)

Iccl Icczu("‘c) = f(ml A:‘;—lmf}, igzu(‘f'v))’ (15)
where ¢;, ¢y are positive and A, O, {c,, and ¢, are given by (2.42), (2.40},
(5.1), and (5.2) respectively. Moreover, such solution relates to the elastic wave
depending on the conditions of p,q, and k.





