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OZET

LINEER OLMAYAN SCHRODINGER DENKLEMININ ENERJI
KORUMALI YONTEMLE COZUMU VE MODEL INDIRGEME
YONTEMININ UYGULANMASI

Canan AKKOYUNLU

Bu tezde lineer olmayan Schrddinger (NLS) denklemi enerji koruma
6zelligine sahip ortalama vektor alani (OVA) ile ¢6ziilmiigtiir. Ayrica
model indirgeme y6ntemi olarak uygun dik ayrigim (UDA) y6ntemi
uygulanarak bir ve iki boyutlu NLS ve ikili NLS icin elde edilen
sayisal sonuglarin OVA y6ntemiyle elde edilen sayisal sonuglara g¢ok
yakin oldugu ve hata analizi sonucu elde edilenlerle uyumlu oldugu
goriilmektedir. UDA y6nteminin NLS’in Hamilton yapisini ve
sistemin enerjisini korudugu goriilmektedir. Ayrica ikili NLS igin

dagilim analizi yapilmigtir.

Anahtar Kelimeler : Lineer olmayan Schrédinger denklemi,
periyodik ve soliton ¢oziimler,
ortalama vektor alani yontemi,
orta nokta yontemi, dik ayrigim y6ntemi,
dagilim analizi,

Bilim Dali Sayisal Kodu : 0924

vi



University : Istanbul Kiiltiir University

Institute : Institute of Science

Science Programme : Mathematics and Computer
Programme : Mathematics

Supervisor : Prof. Dr. Erhan GUZEL

Degree Awarded and Date : Ph.D. - JULY 2013

SUMMARY

MODEL ORDER REDUCTION FOR NONLINEAR
SCHRODINGER EQUATION USING ENERGY PRESERVING
INTEGRATORS

Canan AKKOYUNLU

In this thesis the energy preserving average vector field (AVF)
integrator was applied to the nonlinear Schrédinger (NLS) equation
and the discretized model is reduced by proper orthogonal
decomposition (POD). Numerical results for one and two dimensional
NLS and coupled NLS with periodic and soliton solutions confirm the
converge rates of the POD reduced model. The reduced model
preserves the Hamiltonian structure and is also energy preserving.

For coupled NLS dispersion analysis was also carried out.
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