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ABSTRACT

In this thesis we introduce and study the new operator related to the Laplacian
operator, Ultra-hyperbolic operator and Diamond operator. Firstly, we study the gen-
eralized Non-linear heat equation and then we give some properties of the heat kernel
related to the spectrum. We also study the generalized wave equation by the new
method and we obtain the solution of triharmonic wave equation. Next, we define and
study the Green function of the(® 4 m®)* operator. We obtain the solution which is
related to the elementary solution of the Klein-Gordon operator the Helimholtz operator
and the Diamond operator of the form (¢ + m*)*. Finally, we study the solution of the
equation @ A*LEu(z) = f(a). 1t is found that the solution is related to the solution of
the Laplace equation and the wave equation. We also study the solution of the nonlinear
equation @% AFLEu(x) = f(a, OF 1LY LEARu(2)).0t is found that the existence of the
solution u(x) of such an equation depends on the condition of f and CF = LELE AFy(z).
The results obtained in this thesis in extend and improve several results obtained in
this area.
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