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OZET

Kismi Tiirevli Diferansiyel Denklemlerin Sonlu Fark ve Sonlu

Elemanlar(Galerkin Metodu) Ile Coziimii

Bu ¢alismada, kismi tiirevli denklemlerin niimerik ¢oztimleri ele alinmistir. Bu
diferansiyel denklemlerin ¢6ziimiinde sonlu fark yontemleri ile Galerkin sonlu
elemanlar yontemi uygulanmistir. Eliptik kismi diferansiyel denklemler icin Poisson
denklemi, Parabolik kismi diferansiyel denklemler i¢in difiizyon denklemi,
Hiperbolik kismi diferansiyel denklemler i¢in dalga denklemlerinin niimerik
coziimleri sonlu fark yontemleriyle bulunmustur. Galerkin metodu ile Dirichlet
problemi ve Sonlu eleman metodu ile Poisson denkleminin niimerik ¢oziimleri
yapilmistir. Coziilen tiim problemlerde elde edilen niimerik sonuglarin analitik
cOziimiine yakinsadig1 goriilmiistiir. Bu yontemlerin bu problemler iizerinde

uygulanabilirligi ispatlanmistir.
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Elemanlar, Galerkin Metodu
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ABSTRACT

Solution of partial differential equations using finite difference and finite element
(Galerkin) Method

In this study, numerical solutions of partial differential equations are discussed. In the
solution of these differential equations, finite difference methods and Galerkin finite
element method are applied. We select and solve, Poisson equation for elliptic partial
differential equations, diffusion equation for parabolic partial differential equations,
numerical solutions of wave equations for hyperbolic partial differential equations
using finite difference methods. The numerical solutions of the Dirichlet problem are
computed with the Galerkin method and the Poisson equation we select and solve the
finite element method. It is observed that the numerical results obtained in all the
problems solved are close to the analytical solution. The applicability of these

methods on these problems has been proven.
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