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OZET

Biyolojik ve kimyasal reaksiyonlarin dinamiklerini incelemek icin iki populer yaklagim bulunmaktadir. En
yaygin olarak kullanilan deterministik yaklagim bu sureglerin dinamiklerini Reaksiyon Oran Denklemleri
(RRE) adi verilen Adi Diferansiyel Denklemler (ODE) ile modeller [1]. Bu yaklasimda reaksiyon
sistemlerinin zamana bagh degisiminin surekli ve deterministik oldugu kabul edilir. Bu geleneksel
yaklagim bir¢ok sistem i¢in gecerli olmasina ragmen, gen modeli ve bulasici hastaliklarin yayilma modeli
gibi sistem icerisinde yer alan bazi turlerin yogunluklarinin ¢ok disuk oldugu ya da stokastik
dalgalanmalarin sistem dinamiklerini etkiledigi durumlarda uygun degildir. Bu sorunlari ¢ézebilmek igin
stokastik modelleme yaklasimi énerilmigtir [2]. Deterministik yaklagimdan farkli olarak, bu yaklagim
sistemin dinamiklerinin kesikli ve stokastik oldugunu kabul eder. Stokastik yaklagsima gore, sistemin
konum vektdrt Rastgele Zamanli Degisim Modeli (RTCM) ya da Kimyasal Langevin Denklemi (CLE) ile
tanimlanir. Ayrica, olasilik fonksiyonunun zamana bagl tirevi Temel Kimyasal Denklemi (CME) ya da
Fokker-Planck Denklemini (FPE) saglar [3,4] .

Konugsmamizda, stokastik modelleme vyaklagsiminin temellerini ve bu yaklasimin geleneksel
deterministik yaklasim ile baglantilarini anlatacagiz. Ayni zamanda, deterministik ve stokastik
modelleme yaklasimlarini birlestiren sigramali difizyon yaklasiminin kisa bir 6zetini verecegiz [5].
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ABSTRACT

There are two popular approaches to analyze the dynamical behavior of the biological and chemical
reactions. The deterministic approach, which is the most common approach, assumes that the dynamics
of these processes can be modelled by the Ordinary Diferential Equations (ODEs), called the Reaction
Rate Equations (RREs) [1]. In this approach, it is accepted that the time evolution process of the reaction
systems is continuous and deterministic. Although this traditional approach is appropriate for many
systems, it is not suitable when the concentrations of some species are low or the stochastic fluctuations
affect the dynamics of the system such as the gene regulation model and the separation of infection
model. In order to unravel the underlying challenges, stochastic modelling approach is proposed [2].
Different from the deterministic approach, this approach assumes that the dynamics of the system is
discrete and stochastic. According to the stochastic approach, the state of the system is defined by
the Random Time Change Model (RTCM) or the Chemical Langevin Equation (CLE). Furthermore, time
derivative of the probability function satisfies the Chemical Master Equation (CME) or the Fokker Planck
Equation (FPE) [3,4] .

In this talk, we will explain the basics of the stochastic modelling approach and its relations with the
traditional deterministic modelling approach. Also, we will give a brief summary of the jump diffussion
approximation which combines the deterministic and the stochastic modeling approaches [5].
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