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Abstract: Our aim in this paper is to find the convolution of Al-Tememe transformation for a function and use it to solve PDEs.
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1. Introduction
The Al-Tememe transformation plays an important role to
solve ODE and PDE with variable coefficients and this
transformation appears for the first time at 2008.We will use
the new idea in
to find the convolution of Al-Tememe
transformation which we will defined it in a new method and
so it will give us the ability to find
by new method for
some functions more easily without using the partition
method.

Definition 2:
The Al-Tememe transformation for the function
is defined by the following integral :

where

Such that this integral is convergent , is positive constant.
From the above definition we can write

is a function of and .

2. Preliminaries

Such that

Definition 1:

Property 1:
This transformation is characterized by the linear property
,that is
,
Where
are
constants
,the
functions
are defined when
The Al-Tememe transform of some fundamental functions
are given in table(1)

Let
is defind function at period
transformation for whose it′s symbol

then the integral
is defined as :

Where is a fixed function of two variables, called the kernel
of the transformation, and
are real numbers or
, such
that the integral above converges.

Table 1
ID

Function ,

Region of convergence

1
2
3
4
5
6
7
8
9
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Definition 3:
be
Let

a

function where
and
is said to be an inverse for the
Al-Tememe
transformation
and
written
as
,
where
returns
the
transformation to the original function.

Definition 4:
A function
is piecewise continuous on an interval
if the interval can be partitioned by a finite number of
points
such that:
is continuous on each subinterval ( ,
), for
1.
2. The function

has jump discontinuity at

, thus

Note: A function is piecewise continuous on
piecewise continuous in
for all
Definition 5 :Al-TememeConvolution:
Al-Tememe convolution of two functions,
is defined for
by:

;

and are piecewise continuous on

if it is

and

,

.

Note: If

and

then:

Other basic properties of the convolution are as follows:
1)
, the convolution is commutative
2)
, c constant;
(associative property);
3)
4)
(distributive property)
Prove (1):

; and are piecewise continuous on
Now, let

.

If

Theorem 1:Let
and
be two functions of and
. The Al-Tememe convolution of
and
is also a
function of denoted by
and is given by the
relation:
Proof:

So, this convolution is commutative.
Prove (2):

Let
integral.

and noting that is fixed in the interior

By the same method we can prove
If

for
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So,thisconvolution is associative.
Prove (4):

Example 1:To find

Firstly, we use the usual method:

Example 3:To solve the following PDE
By using T-transformation.
We take to both sides and we will get :
Now, we will use the convolution method and we get :

By taking

to both sides we get

Now, we will use the convolution method and we get:
Example 2 :To find

We note that

Now, we will use the convolution method and we get :
Now, we will use the usual method:
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and

.

So,
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