MAT583 - MATHEMATICAL MODELING | - Fen Bilimleri Enstitlisti - Matematik Ana Bilim Dali
General Info

Objectives of the Course

To provide students with the ability to formulate, analyze, and interpret real-world problems using mathematical concepts and techniques. To enable them to
understand the mathematical modeling process step by step, recognize models used in various disciplines, and develop models suitable for their own field of study.

Course Contents

Definition and importance of mathematical modeling Steps of the modeling process (problem definition, assumptions, model formulation, solution methods,
interpretation of results, validation) Deterministic and stochastic models Modeling with differential equations Discrete and continuous models Examples of modeling in
biology, economics, engineering, and social sciences Computer-assisted model analysis and simulation practices

Recommended or Required Reading

Bender, Edward A. An introduction to mathematical modeling. Courier Corporation, 2000.

Planned Learning Activities and Teaching Methods

Lectures Problem-solving sessions Computer applications (Matlab, Mathematica, Python, etc.)

Recommended Optional Programme Components

Basic knowledge of differential equations and calculus is recommended. Familiarity with computer software will be useful.
Presentation Of Course

Face to face

Dersi Veren Ogretim Elemanlari

Assoc. Prof. Dr. Cahit Kéme

Program Outcomes

1. Ability to analyze real-world problems and construct appropriate mathematical models.
2. Ability to solve and interpret models and apply them to different disciplines.
3. Ability to simulate mathematical models using computer software and evaluate the obtained results.

Weekly Contents
Order Preparationinfo Laboratory TeachingMethods Theoretical Practise

1 Introduction to mathematical modeling, concept and importance of
modeling.

2 Steps of the modeling process: problem definition, assumptions,
mathematical formulation.

3 Simple deterministic models: linear models, proportionality, and growth
models.

4 Simple deterministic models: linear models, proportionality, and growth
models.

5 Discrete models: difference equations and applications.

6 Continuous models: modeling with differential equations.

7 Population dynamics: Malthusian and logistic growth models.

8 Ara Sinav

9 Epidemiological models: introduction to SIR-type models.

10 Epidemiological models: introduction to SIR-type models.

11 Ecological models: predator—prey (Lotka—Volterra) systems.

12 Ecological models: predator—prey (Lotka—Volterra) systems.

13 Computer-assisted modeling: applications with Matlab, Python,
Mathematica.

14 Computer-assisted modeling: applications with Matlab, Python,
Mathematica.

15 Computer-assisted modeling: applications with Matlab, Python,

Mathematica.



Workload

Activities

Vize

Final

Derse Katilim

Ders Oncesi Bireysel Calisma
Ders Sonrasi Bireysel Calisma
Ara Sinav Hazirhk

Final Sinavi Hazirlik

Assesments

Activities
Vize

Final

Number
1

1

14

14

14

4

4

PLEASE SELECT TWO DISTINCT LANGUAGES
2,00
2,00
3,00
4,00
4,00
4,00
4,00

Weight (%)
40,00
60,00



Matematik Ana Bilim Dali / MATEMATIK ( YUKSEK LISANS - TEZLI ) X Learning Outcome Relation

P.0.1P.0.2 P.O.3 P.0.4 P.0.5P.0.6 P.O.7 P.O.8 P.O.9 P.O.10 P.O.11 P.O0.12 P.0.13 P.0.14 P.O.15 P.0.16 P.0.17 P.O. 18

L.O.1 5 5 5
L.O.2 5 5 5
L.O.3 5 5 5
Table

P.O.1: Analiz, Uygulamali matematigin, Geometri ve Cebirin bazi alt toerileri hakkindaki temel teoremleri yeni problemlere uygulayabilir.
P.0.2: programciktisi 2

P.0.3: Matematik, fen bilimleri ve kendi dallari ile ilgili konularda yeterli alt yapiya sahiptir ve bu alanlardaki teorik ve uygulamali bilgileri
jmatematik problemlerin ¢ozimleri igin kullanir.

P.0.4: Bilimsel, matematiksel diisiinme yetenegi kazanabilme ve ilgili alanlarda bu bilgiyi kullanabilme.
P.0.5: Bilimsel, matematiksel diisiinme yetenegi kazanabilme ve ilgili alanlarda bu bilgiyi kullanabilme.

P.0.6: Temel matematiksel beceriler (problem ¢ézme, akil yiritme, iliskilendirme, genelleme) ve bu becerilere dayali yetenekler edinebilme.
(Rasyonel distinme teknigi kazandirabilme)

P.0.7: Bilim ve teknolojideki gelismeleri izleme ve kendini sirekli yenileme becerisi kazanabilme.

P.0.8: Bilgiye erisebilme ve bu amacla kaynak arastirmasi yapabilme, veri tabanlarini ve diger bilgi kaynaklarini kullanabilme becerisine sahip
olabilme.

P.0.9: Calisma hayatinda etik sorumluluklarin gereklerini yerine getirebilme.
P.0.10: Bilim tarihi ve bilimsel bilginin Gretimiyle ilgili bilgi edinebilme.
P.O0.11: Elestirel ve yaraticl disiinmenin ve problem ¢ézme becerilerinin gelisimi icin uygun yéntem ve tekniklerle etkinlikler diizenleyebilme.
P.0.12: Calisma hayati ve sosyal yasam ile ilgili konularda bireysel ve takim calismalari yapabilme.
P.0.13: Alaniileilgili konularda distincelerini ve konulara iliskin ¢o6zim onerilerini yazili ve s6zli olarak aktarabilme.
P.O.14: Matematiksel bilgi birikimlerini teknolojide kullanabilme.
P.0. 15: Alanindaki bilgileri izleyebilecek ve meslektaslari ile iletisim kurabilecek dizeyde bir yabanci dili gelistirebilme.
P.0.16: Gercek diinya problemlerinde Matematiksel prensipleri uygulayabilme.
P.0.17: Farkli disiplinlerin yaklasim ve bilgilerini Matematikte kullanabilme.

P.O.18: Matematik alanindaki bir problemi, bagimsiz olarak kurgulayabilme, ¢oziim yontemi gelistirebilme, ¢ézebilme, sonuclar degerlendirebilme
ve gerektiginde uygulayabilme.

L.O.1: Gergek hayat problemlerini analiz ederek uygun matematiksel modeller kurabilme.
L.O0.2: Kurulan modelleri ¢coziimleyip sonuclarini yorumlayarak farkl disiplinlere uygulayabilme.

L.0.3: Bilgisayar yaziimlari kullanarak matematiksel modelleri simiile edebilme ve elde edilen sonuclari degerlendirebilme.
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