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This thesis presents the Differential Quadrature Method (DQM) for
solving Helmholtz, modified Helmholtz and Helmholtz eigenvalue-eigenvector
equations. The equations are discretized by using Polynomial-based and Fourier
expansion-based differential quadrature technique which use basically polynomial
interpolation for the solution of differential equations.

The procedure is applied to several problems which are governed with
Helmholtz or modified Helmholtz equations together with Dirichlet and/or
Neumann type boundary conditions. Magnetohydrodynamic flow problem in a
rectangular channel is also solved by reducing the coupled differential equations
into two modified Helmholtz equations and then applying DQ method.

Solutions are presented in terms of graphics comparing with the exact
solutions. It is found that Differential Quadrature Method exhibits high accuracy
and efficiency with considerably small number of mesh points comparing to the
other numerical methods.

DQM can also be used for obtaining eigenvalues of Helmholtz type

eigenvalue-eigenvector problems with very high accuracy.
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Bu tez, Helmholtz, modifiye edilmis Helmholtz ve Helmholtz o6z
deger-6z vektor denklemlerini ¢ozmek icin Diferansiyel Kuadratiir Metodunu
sunmustur. Denklemler, diferansiyel denklemlerin ¢oziimii i¢in temelde polinom
interpolasyonunu kullanan polinoma ve Fourier geniglemesine dayali diferansiyel
kuadratiir teknikleri kullanilarak ayriklagtirilir.

Bu yo6ntem Dirichlet ve/veya Neumann simir kosullarna sahip Helmholtz
veya modifiye edilmig Helmholtz denklemleri ile kontrol edilen bir ¢cok probleme
uygulanmistir. Ayrica magnetohidrodinamik kanal problemini de tanimlayan,
diferansiyel denklem sistemi, modifiye edilmig iki Helmholtz denklemine
indirgendikten sonra Diferansiyel Kuadratiir Metodu uygulanarak ¢oziillmistiir.

Coztimler analitik ¢oztimlerle karsilagtirilarak grafikler ile sunulmustur.
Diger niimerik metodlarla karsilagtirildiginda,  Diferansiyel Kuadratiir
Metodunun, oldukca az sayida nokta ile yiiksek dogruluk ve etkinlik gosterdigi
bulunmustur.

Diferansiyel Kuadratiir Metodu aynmi zamanda Helmholtz tipi 0z deger-
0z vektor problemlerinde, 6z degerleri ¢ok yiiksek dogrulukla elde etmek icin
kullanilabilmektedir.

Anahtar Kelimeler : Helmholtz denklemi, modifiye edilmis Helmholtz denklemi,

Helmholtz 6z deger-6z vektor problemi, Diferansiyel Kuadratiir Metodu.
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