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OZET

KISMI TUREVLI KESIRLI MERTEBEDEN LINEER
SCHRODINGER DENKLEMLERININ SAYISAL COZUMLERI

Neslihan Fatma ER

Bu tezde kismi tiirevli zaman-kesirli mertebeden lineer Scrédinger
denklemi ile ifade edilen problem ele alinmigtir. Problem, Caputo ke-
sirli tiirev taniminin uygulanmasiyla tamsayili mertebeden lineer Sc-
rodinger denklemi haline getirildikten sonra Komkakt Sonlu Farklar
(KSF) ve Ortalama Vektor Alani (OVA) metodlar: ile ¢oziilmiigtiir.
Tezde ayrica uzay-kesirli mertebeden difiizyon denklemi de Caputo ke-
sirli tiirev taniminin ardindan KSF ve OVA metodlar ile ¢6ziilmiigtiir.
Ayrica kismi tiirevli zaman-kesirli mertebeden lineer Scrédinger denk-

lemine uygulanan her iki metod i¢cin de dagilim analizi yapilmigtir.

Anahtar Kelimeler : Kesirli mertebeden kismi tiirevli Schrédinger
denklemleri,
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Kompakt sonlu farklar metodu,
Ortalama vektor alani metodu,
Dagilim analizi.
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SUMMARY

NUMERICAL SOLUTIONS TO FRACTIONAL ORDER PARTIAL
LINEAR SCHRODINGER EQUATIONS

Neslihan Fatma ER

In this thesis, a problem expressed as a time-fractional linear Sch-
rodinger equation was handled to be solved. After transforming the
fractional order SE into integer order SE by application of Caputo de-
rivative definition, the problem was solved via Compact Finite Diffe-
rences (CFD) and Average Vector Field (AVF) methods. Additionally,
the problem in the form of space-fractional diffusion equation was sol-
ved via CFD and AVF methods after application of Caputo derivative
definition, so it was indicated that CFD and AVF methods were appli-
cable for space-fractional differential equations. Dispersion analysis for

both methods were also carried out.
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