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Abstract

Multi-Dimensional Laplace and Laplace-Carson transforms and B.V.P.,
Behrouz Salkhord Moghaddam

The purpose of chapter 1 is two-fold .the first section serve as a refresher on the background
material: properties of Laplace transform method and complex variables.

In section 2, we subdivide the material according to whether we invert a single-valued or multi-
valued transform. Each section is then subdivided into two parts.

The first part deals with simply the mechanics of to how to invert the transform while the second part
actually applies the transform methods to solving partial differential equation.

The constant theme is the repeated application of the residue theorem to invert Laplace transform.
In the second chapter, we use Bromwich's integral and laguetre polynomials to derive a formula for
inverse Laplace transform. We give also some identities involving Laguerre polynomials and as an
application of theorems and their results, a number of infinite integrals and some illustrative
examples are also provided.

In the third chapter, we consider two-dimensional Laplace Transform and some properties of Efros
theorem along with few constructive examples. Also the main purpose of this chapter is to establish
a several new theorems for calculating two-dimensional Laplace transform. The theorems are
applied to the most commonly used special functions and some more can be obtained by the same
technique. Laplace transform is a powerful tool in the solution of partial differential equation and
boundary value probiems. In the last section we consider the wave equation related to vibration of

- the wire and telegraph equation

The object of chapter four is to establish new theorem and corollary involving systems of two-
dimensional Laplace transforms containing several equations. This system can be used to calculate
- new Laplace transform pairs. In the second part, partial differential equation is solved by using the
two-dimensional Laplace-Carson transformation.

Key words: Multidimensional Laplace transform ,Two - dimensional Laplace Transform Laguerre
Polynomials, complex inversion formula, Efros theorem, telegraph equation, time fractional Diffusion
equations.
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