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In this thesis, the double convolutions properties are studied. We solved first order 

non-homogenous Partial Differential Equations (PDE) having non-homogenous 

initial condition by using reduction to first-order PDE technique. The Green's 

formula, Green's function and generalized function and the reduction to first-order 

PDE techniques have been used to solve the non-homogenous wave equation with 

initial condition. The non-homogenous terms used in this study are convolution 

terms. Furthermore the uniqueness and continuity of non-homogenous wave equation 

discussed. 

Integral transform are extensively used in solving several kinds of boundaiy value 

problems and integral equations, since Laplace Transform is a special kind of integral 

transform can also be used to solve partial differential equation. 

iii 



The linear second order PDEs with constant coefficients and non constant 

coefficients are solved by using Double Laplace Transform (DLT). We introduced 

Theorems and remainder function from the solutions, where the remainder appears 

at double convolution between the constant and non constant coefficients solutions. 

Here, the non constant coefficient is considered as convolutional product of 

polynomials. In special cases: we classified the non constant coefficients hyperbolic 

and elliptic equations after multiplying them by polynomials with convolution 

product. We obtained the same classifications as for the original equation. We 

noticed that the convolution product with polynomials coefficient keeps the 

classifications of the hyperbolic and elliptic equations. Double convolutions in 

Mellin sense and PDE with non constant coefficient are also studied using Double 

Mellin Transform. We note that Mellin Transform can be utilized to solve PDE 

containing non constant coefficients without boundary conditions. 

Furthermore, we applied DLT to solve three fundamental equations. Non-

homogenous terms of Wave, Poisson's and Heat equations are replaced by 

summation of double convolution functions and the non-homogenous data are 

replaced by a single convolution. The same technique is also used to solve the three 

fundamental equations having non constant coefficients. The non constant 

coefficients employed are polynomials or Trigonometric functions. 

Finally, the concepts of generalized second order partial derivatives in two 

dimensions are given. In the second part, we extended the pseudofunction to two 

dimensions. 
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