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Sturm-Liouville problemleri matematidin cesitli alanlarinda, ayni zamanda mihendislik uygulamalarinda (6zellikle
maddesel sistemlerin salinim hareketinin, telin enine salinm hareketinin,esnek cubudun boyuna salinim
hareketinin,borularda ses dalgalarinin,elektrik salinim hareketinin incelenmesinde vb.) sikga karsilasilan ve ilgili
problemin 6zdeder ve &zfonksiyonlarinin bulunmasiyla ilgili problemlerdir. Sturm-Liouville tipindeki problemlerin
dzdeger ve ozfonksiyonlarinin hesaplanmasiyla ilgili,Adomian Decomposition Method (ADM), iterative Shooting
Method, Runga-Kutta metod, Legendre-Galerkin-Chebyshev collacation metodu, sonlu farklar vb. gibi bir gok
metod vardir. Biz bu calismada Varyasyonel iterasyon Metod(VIM) ve Homotopy Pertiirbasyon Metod(HPM) olarak
adlandirilan ve son dénemde 6nerilmis olan, ayrica pek gok lineer ve lineer olmayan adi diferansiyel denkleme
basariyla uygulanmis olan bu analitik yaklasim tekniklerini ikinci ve doérdincii dereceden Sturm-Liouville
problemlerinin 6zdegerlerini hesaplamada kullandik.
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Sturm-Liouville (S-L) type boundary value problems are encountered in many fields of mathematics, physics as
well as in many applications of engineering frequently ( in oscillation of masses, lateral vibration of thin spring,
longitudinal vibration of an elastic bar, wave propagation in elastic tubes etc. ) and these problems are mainly
deals with finding eigenvalues and eigenfunctions of the related problem. There are many different numerical or
analytical methods available in the literature to determine the eigenvalues and eigenfunctions of Sturm-Liouville
type boundary value problems. Among these methods , Adomian Decomposition Method (ADM), Iterative
Shooting Method, Runga-Kutta Method, Legendre-Galerkin-Chebyshev Collocation Method, Finite Differences
Method (FDM), Finite Element Method (FEM), Variational Methods, Shooting Methods are foremost used ones
used by researchers of this field. In this study, recently proposed two different analytical approximation solution
technique Variational Iteration Method (VIM) and Homotopy Perturbation Method (HPM) , which are used
frequently for finding solutions of linear and nonlinear ordinary differential equations successfully, are used to find
eigenvalues of second and fourth order Sturm-Liouville boundary value problems.
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