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Title of Thesis:

Stability and instability for the solution of double diffusive convection in a porous
medium with temperature-dependent viscosity and density

Abstracts of Thesis:

We investigate the linear instability and nonlinear stability of some convective models in
the porous media, and provide the results and details of their calculations for each
problem. The convection models we consider are: Analysis of double diffusive
convection in a porous medium with temperature-dependent viscosity: Brinkman-
Forchheimer model, and conditional and unconditional nonlinear stability for double
diffusive convection in a porous medium with temperature-dependent viscosity and
density. We studied the structural stability of the double diffusive convection in a porous
medium with temperature-dependent density. A priori bounds have been found. With the
help of these a priori bounds, we are able to prove the continuous dependence of
solutions on the heat source. Furthermore, the continuous dependence of the solution on
changes in the Forchheimer coefficients has been shown. The Chebyshev collection
method was also developed to compute the eigenvalues and eigenfunctions which are
resulted from analysing the stability the present models. This method produces matrices
which have zero rows, so finding the eigenvalues and eigenfunctions of these matrices
can be found by using QZ algorithm of Matlab routines.
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