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In this thesis, a survey on pseudospectral methods for differential equations
is presented. Properties of the classical orthogonal polynomials required in this
context are reviewed. Differentiation matrices corresponding to Jacobi, Laguerre,
and Hermite cases are constructed. A fairly detailed investigation is made for the
Hermite spectral methods, which is applied to the Schrodinger eigenvalue equa-
tion with several potentials. A discussion of the numerical results and comparison

with other methods are then introduced to deduce the efficiency of the method.
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Bu tezde, diferansiyel denklemlerde sanki-spektral yontemlerle ilgili bir ¢caligma
sunulmustur. Klasik ortogonal polinomlarin, bu yontemler i¢in gerekli 6zelliklerine
deginilerek, Jacobi, Laguerre ve Hermite polinom smiflarinin kullanildigi du-
rumlara kargigelen tiirevlendirme matrisleri olusturulmustur. Hermite spektral
yontemi derinlemesine incelenerek farkli potansiyeller altinda Schrodinger 6zdeger
denklemine uygulanmistir. Yontemin duyarliligini gormek i¢in, diger yontemlerle

karsilagtirmalar yapilarak sayisal sonuclar detayl olarak tartigilmigtir.

Anahtar Kelimeler: Sanki-spektral Yontemler, Tirevlendirme Matrisleri, Her-
mite Spektral Yontemleri, Schrodinger Denklemi, Tek ve Cok kuyulu Kuantum
Mekaniksel Potansiyeller.
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