Ek Al

Universitesi : Istanbul Teknik Universitesi
Enstitiisii : Bilisim
Anabilim Daly : Hesaplamali Bilim ve Miihendislik
Programi : Hesaplamah Bilim ve Miihendislik
Tez Danismam : Prof. Dr. Metin DEMIRALP
Tez Tiirii ve Tarihi ¢ Doktora — Kasm 2014

OZET

NICEM DIZGELERININ BEKLENEN DEGER DEVINIMINDE OLASILIK EVRiM
YAKLASIMI VE UZBILIMCIL SENDELENIM ACILIMLARI KURAMI

Muzaffer AYVAZ,

Bu doktora tez ¢aliymasinda, “Schrédinger dalga denklemini agik bicimde cozmeden
nicem dizgelerininin bigelendirilebilmesi olanakh midir?”, sorusuna bilimsel anlamda
keskin yanrtlar bulmaya calistik. Baska bir deyisle, “Schrédinger dalga denklemini
¢oziimciil veya sayisal yontemlerie aqik bir bigimde ¢bziip dalga islevi iretmeksizin,
nicem dizgelerini bicelendirmenin hilimsel siiurlan nelerdir?”, sorularmm yanitlarim
bulup daha da Gtesine gecerek bu smirlara wlasmamiz gercekleyecek yintemler
gelistirmek icin caba gésterdik. Bu amagla, “Olasiik Evrim Yaklasimi”'m1 , “Ehrenfest
Kurami”'n1 ve “Uzbilimcil Sendelenim Agihmlart Karami”'mi temel alan, hem kavramer
diizeyde hem de hesaplamah bilimler diizeyinde genel bir uzbilimcil yap ongiriilmiis ve
sayisal uygulamalarla smanms ve uyumsuz sahngaclar da dahil olmak iizere bir¢ok
dizgede belirli zaman arahklarinda basariyla ¢alistigs gosterilmistir.
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ABSTRACT

PROBABILISTIC EVOLUTION APPROACH AND THE MATHEMATICAL
FLUCTUATION EXPANSION THEORY FOR THE EXPECTATION VALUE
DYNAMICS OF QUANTUM MECHANICS

Muzaffer AYVAZ,

In this PhD study, we have tried to find a precise answer to the question of “Is it possible
to do Quantum Mechanics without explicitly solving Scridinger equation?”. In other
words, “To what extend, it is possible to do Quantum Mechanics without explicitly
determining the wave function analytically or numerically?”. Moreover, we have tried
to determine these bounds and to develop a framework to be able to reach or
approximate these bounds. For this purpose, we have proposed both conceptual and
computational framework which takes its roots from and based on “Probabilistic
Evolution Approach”, “Ehrefest Theory”, and “The Mathematical Fluctuation
Expansion Theory”. The proposed framework has been validated with numerical

simulations for different types of quantum mechanical systems including anharmonic
oscillators.
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