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OZET

Dereceli (Fuzzy, Bulanik) kimeler ilk kez L.A. Zadeh tarafindan 1965 yilinda ortaya atilmigtir [1]. Zadeh
bu kavrami gergek hayatta belirsizlik igeren durumlarin modellenmesi igin kurmustur. Dereceli bir kime
de her eleman uyelik fonksiyonu adi verilen p(x) : X —[0, 1], fonksiyonu ile verilmektedir. Bu sayede bir
elemanin herhangi bir kimeye aidiyeti i¢cin tam Uye olma, Uye olmama ve kismi Uye olma durumlari
ortaya ¢ikmistir.

Diferensiyel denklemler gercek hayattaki olaylari modellemek icin kullanilan etkili yollardan biridir. Ancak
¢cogu zaman yetersiz veri, dlgimlerdeki hatalar veya baslangi¢c kosullarindaki eksiklikler, bu olaylarin
tam olarak modellenmesinde yetersiz kalmaktadir. Bu ytizden bu belirsizlikleri g6z 6niinde bulundurarak
¢ozumler elde etmek igin cesitli yontemler kullanilmigtir; bunlardan biri de dereceli diferensiyel
denklemlerdir.

Dereceli diferansiyel denklemler biyoloji, mihendislik, fizik ve birgok bilim dalinda kullaniimaktadir.
Ornegin, insaat miihendisligi [2], hesaplamali biyoloji [3], ekonomi modellemeleri [4], av-avci modelleri
[5], quantum optigi ve roélativite [6], hidrolik modellemeler [7], HIV modellemesi [8], ve petrol Uretimi
modellemesi [9] gibi bircok modellemede kullaniimaktadir. Ozellikle dinamik sistemlerde veriler
hakkindaki bilgilerin yeterli olmamasi ile ortaya ¢ikan belirsizlikler altinda gercek olayr modellemek igin
dereceli diferansiyel denklemlerin kullaniimasi kaginiimazdir [10].

Biz konusmada 6ncelikle dereceli baslangi¢c deger problemlerinin tarihsel siirecini 6zetleyip bazi
temel tanim ve kavramlari verecegiz. Daha sonra yapmis oldugumuz bazi ¢galigmalari verecegiz.

Anahtar Kelimeler : Dereceli Mantik, Dereceli Kiimeler Teorisi, Dereceli Baglangi¢c Deger Problemleri.

ABSTRACT

To utilize the concept of uncertainty in real life models, L. A. Zadeh coined the fuzzy set idea in 1965
[1]. Inthis idea, every element in a set is given with a function p(x):X —[0, 1], called membership function,
to explain the non-membership, full and partial membership of the elements to the set. Since this
approach was considered as one of the powerful tools to handle vagueness, it has been applied to
various fields of science and applied mathematics, especially to initial value problems.

Differential equations are one of the effective ways to model real life events However, often inadequate
data, errors in measurements or shortcomings in the initial conditions preclude them from being fully
modelled. Therefore, various methods have been used to obtain solutions by considering these
uncertainties; one of them is fuzzy initial value problems.

Fuzzy initial value problems have a significant importance in physics, biology, engineering and the other
fields of science. Hence many researches were done in this topic. For example, in, civil engineering [2],
computational biology [3], economics [4], pray-predator models [5], quantum optics and gravity [6],
Hydraulic models [7], control of HIV Infection [8], oil production [9] and so on... It is inevitable to use
fuzzy differential equations to model the real phenomenon under uncertainties arising from the lack of
information about data, especially in dynamic systems [10].

In the talk we will first summarize the historical process of the fuzzy initial value problems and give some
basic definitions and concepts. Then we will give some studies that we have done, recently.
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