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ABSTRACT

DIFFERANTIAL QUADRATURE METHOD FOR PARTIAL DIFFERENTIAL
EQUATION

Sagvan Kareem
M. Sc. Thesis, Mathematics

Supervisor : Asst. Prof. Dr. Nagehan ALSOY-AK
January 2017, 49 sayfa

In this thesis, partial differential equations are solved by using differential

quadrature method. First three problems are Poisson, Helmholtz and convection-

diffusion-reaction equations with the Dirichlet type boundary conditions which have the

exact solutions. Obtained results are given using graphs and tables, and are compared

with the exact solutions.

Next two problems are time dependet diffusion and convection-diffusion

equations, respectively, and these are again solved by using differential quadrature

method. For these equations differential quadrature solution procedure performed after

transforming the give equations into the modified Helmholtz equation. In order to

obtain modified Helmholtz equation, first, time derivatives are approximated using

forward difference approximation at two time levesl. Also, unknown function located in

the Laplace term is approximated using a relaxation parameter. These approximations

are inserted into the equations.  Nonhomogeneous modified Helmholtz equations in an

iterative form are obtained by rearranging the equations. Therefore, the need of another

time integration scheme is eliminated, and stability problems are diminished.

Also, in these problems, the boundary conditions are taken as both Dirichlet and

Neumann types and the procedure for Neumann type boundary condition is explained in

details.

Keywords: Convection-diffusion equation, Convection-diffusion-reaction

equation, Differential quadrature method, Diffusion equation, Helmholtz-type

equations, Partial differential equation.
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