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OZET

SIRADAN TUREVLi DENKLEMLERIN OLASILIKSAL EVRIMININ IZGESEL
NiTELIKLERINDE YONEY VE KATLIDIZI TABANLI INCELEMELER

Cosar GOZUKIRMIZI

Bu cahsmada birinci kerte, agik ve 6zerk siradan tiirevli denklem takimlarmin baslangig
deger sorunlarimn ¢oziimii icin olasihksal evrim yaklagiminin etkinliginin artirimina
_egilindi. Bu_genel anlamda bir etkinlik artirmminin oldukca ayrintih bir sorun
olmasindan dolayi, sag yam ikinci derece ¢okcokterimli olan denklem takimlarina

— odaklanildi. Daha genel yapilar icin, oncelikle ikinci derece cokcokterimli sag yan

islevleri iceren yapiya getirim olgusu vurgulandi. Olasiiksal evrim yaklasitminmin sikhikla
kullanilan yontemlerle yansabilir bir duruma gelmesi icin ne gibi adimlar atlabilecegi
bulundu ve ayrmntli olarak incelendi. Olasihksal evrim yaklagim dolaysiziishii
toplamdiziler olarak adlandirilan, Taylor toplamdizileri ile yakindan ilintili olan
yapilara dayamir. Dolaysiziishi toplamdizilerin onemli ozelligi, katsayilarinda esneklikler
icermesidir. Bu esneklikleri belirlemek icin kullanilabilecek olan esbéliiniim ilkesi bu
cahsma baglaminda ortaya konmus ve bir kanitsav olarak sunulmustur. Esnekliklerin,
degismezlik eklenimli uzay genigletimi yontemi ile de birlestirilerek daha etkin bir
yontem olugturumu icin kullanumi ise, yine bu cabgmada ortaya konan dérdiilliige
indirgeyim kanitsavim dogurmustur. Cizem olarak, birinci kerte, acik ve ozerk siradan
tiirevli denklem takimlarmin uzay genisletimi yontemi ile ikinci derece ¢okcokterimli
sag yan islevleri olan bir denklem takimina getirimi, olusan yapmn bu tez baglammda
etkinlestirilen degismezlik eklenimli uzay genigletimi yontemi ile yalmzca ikinci derece
terimleri iceren yapitya doniistiiriimi, bu yapmn da olasithksal evrim yaklasim
baglaminda cebirsel anlatimlar iceren sonsuz bir toplamdiziye getirimi ve toplamdiziden
yapilacak sonlu kesmeler ile yaklagik ¢6ziim elde edinimi énerilmektedir.
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ABSTRACT

VECTOR AND FOLDED ARRAY BASED INVESTIGATIONS ON SPECTRAL
PROPERTIES OF PROBABILISTIC EVOLUTION OF ORDINARY DIFFERENTIAL
EQUATIONS

Cosar GOZUKIRMIZI

_In this étud;',—; S(_)lunonof‘the initial VEIlliel ﬁrobl&;;ié-- of first ~'orrdé;;<-.explicit and

. . autonomous ordinary differential equations by way of probabilistic evolution approach -
~is under investigation. Improving the efficiency of this method for this general case is a

difficult problem, therefore the focus is on the set with second degree multinomial right
hand side functions. For other cases, first transformation of the set to a new set with
multinomial right hand side functions is stated. The steps to improve probabilistic
evolution approach so that the approach may be desirable compared to other methods is
investigated in detail. Probabilistic evolution approach is based on direct power series
which is closely related to Taylor series. One important aspect of direct power series is
that its coefficients include flexibilities. Equipartition principle, which is way to uniquely
determine these flexibilities is put forward in the framework of this thesis as a theorem.
The use of the flexibilities in combination with constancy adding space extension in
order to improve the efficiency of the method facilitated another theorem which is
reduction to quadraticity theorem. The proposed algorithm has the following steps. By
space extension, the original set is converted to a set with second degree multinomial
right hand side functions. This structure is extended by constancy adding space
extension method. This extension creates a set with only second degree terms. Using
probabilistic evolution approach, the solution of the new set is given by an infinite series
the truncations from which creates the truncation approximants.
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