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OZET

KESIRLI KISMI TUREVLI DIFERANSIYEL DENKLEMLERIN
SAYISAL ¢OZUMU

Mehmet Fatih UCAR

Caligsmada kesirli tiirevli diferansiyel denklem sistemlerinin ve kesirli
kismi tiirevli diferansiyel denklemlerin niimerik ¢éziimii ele alinmigtir.
Bu diferansiyel denklemlerin niimerik olarak ¢éziimiinde
non-polynomial spline ve Galerkin sonlu eleman metodlar:
uygulanmigtir. Problemlerdeki kesirli tiirev terimi icin Caputo kesirli
tiirevi kullanilmigtir. Bu yontemlerin uygulanabilmesi igin 6zellikle
spline metodda M; momentlerini elde etmek icin Taylor agilimi
geligtirilmigtir. Sonuc¢ olarak da 6nemli niimerik sonuglar elde
edilmigtir. Kesirli tiirevli difiizyon problemine spline metod
uygulandiktan sonra metodun test edilmesi i¢in niimerik dagilim
analizi yapilmigtir ve olumlu sonu¢ alinmigtir. Coéziilen tiim
problemlerde elde edilen niimerik sonucglarin analitik ¢éziimlerine
yakinsadigi goriilmiigtiir. Bu metodlarin bu tiir problemler iizerinde

uygulanabilirligi ispatlanmigtir.
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SUMMARY

NUMERICAL SOLUTIONS OF FRACTIONAL PARTIAL
DIFFERENTIAL EQUATIONS

Mehmet Fatih UCAR

In this thesis, numerical solutions of fractional partial differential
equations and system of fractional ordinary differential equations are
considered. Non-polynomial spline method and Galerkin finite
element methods are applied for the equations above. Caputo
fractional derivative is used for fractional derivative term. Taylor
expansion is used to obtain ); moments in spline method. In order to
test accuracy of the spline method applied to fractional diffusion
equation, numerical dispersion analysis is applied and useful results
are obtained. It is concluded that in all the problems numerical
results converge to the exact solutions when h goes to zero. It yields
results compatible with the exact solutions and consistent with other
existing numerical methods. Use of non-polynomial splines and
Galerkin method have shown that they are applicable methods for
this type of equations.
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