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Bu tezde lineer olmayan giiclii ikili Schrodinger denklemi i¢in tek adim yontemi ve
iki adim yOntemi ele alinmistir. Lineer olmayan giiclii ikili Schrodinger denklemine iki
adim yontemi (two-step scheme) ve tek adim yontemi (one-step scheme) ilk kez uygu-
lanmustir. Ug drnek iizerinde yontemlerin ¢oziimleri elde edilmistir. Ayrica enerji, kiitle
ve momentum korunumu incelenmistir. Kararlilik analizi ve kiitle korunumu teorik ola-

rak incelenmistir. Elde edilen niimerik sonuglar tablolar ve grafikler halinde verilmistir.

Anahtar kelimeler: Lineer olmayan giiclii ikili Schrodinger denklemleri, Tek adim yon-
temi, Iki adim yontemi
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ABSTRACT

TWO STEP SCHEME AND ONE STEP SCHEME FOR STRONGLY
COUPLED NONLINEAR SCHRODINGER EQUATION
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Supervisor: Dr. Ogr. Uyesi Canan AKKOYUNLU
2025, 44 pages
In this thesis, the one-step method and the two-step method for the nonlinear strong bi-
nary Schrodinger equation are discussed. The two-step scheme and the one-step scheme
were applied for the first time to the nonlinear strongly nonlinear Schrédinger equation.
Numerical solutions are obtained for three examples. In addition to that the conser-
vation of energy, mass and momentum was investigated. Stability analysis and mass
conservation were investigated theoretically. The numerical results obtained are given

in the form of tables and graphs.
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