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Dersin Ad1

Course Name

Bilim ve Miihendislik Uygulamalar1 Icin Bulanik Mantik Tlkeleri

Fuzzy Logic Principles for Science and Engineering Applications

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Course Level)
BLU513 Giiz/Bahar 3 7,5 Y.L.
(Fall/Spring) (M.Sc.)
Lisansiistii Program Bilisim Uygulamalari
(Graduate Program) (Applied Informatics)
Dersin Tiirii Zorunlu Dersin Dili Tiirkge/ingilice

(Course Type)

(Compulsary) (Course Language) | (Turkish/English)

Dersin I¢erigi
(Course Description)

30-60 kelime arasi

Belirsizlik Kavramlari; Klasik Kiimeler ve Karakteristik Degerleri; Bulanik Kiimeler ve Uyelik Dereceleri;
Uyelik Fonksiyonlari; Bulaniklastirma; Bulanik Kiime Islemleri, “ve, veya, degil”; Bulanik iliskiler;
Bulanik Matematik, Toplama, Cikarma, Carpma ve Bolme; Bulanik Kural Tabani, “eger-ise”; Bulanik
Mantik Onermeler, Dogrulamalar, Alt bilesenler, Kararlar; Durulastirma, Bulanik Kurallar ve Sistemler,
Disiplinler Aras1 Cesitli Problemler Uygulamalar..

Uncertainty Concepts; Classical Sets and Characteristic Values; Fuzzy Sets and Membership Degrees;
Membership Functions; Fuzzification; Fuzzy Set Operations, And, Or and Not; Fuzzy Relationships; Fuzzy
Mathematics, Addition, Subtraction, Multiplication and Division; Fuzzy Rule Base, “if-then”; Fuzzy Logic
Propositions, Predicates, Consequents and Decisions; Defuzzification, Fuzzy Rules and Systems,
Applications.

Dersin Amaci
(Course Objectives)

Maddeler halinde 2-5

adet

1. Bulanik mantik ve ilkelerinin dgrenilmesi.

2. Dogal mantigm akil ile birlestigi bu diisiince ve mantik ilkelerinin bilimsel ve miithendislik alanlarinda
yiiksek kullanim potansiyeline sahip oldugunun &grenilmesi

3. Bulanik mantik ve ilkeleri ile ¢ok karmagik problemlerin, olaylarin formiilasyon gerektirmeden ilgili
olaylarin kontrol ve tahmin edilebilmelerinin 6grenilmesi.

4. Bulanik mantik kurallari ile birgok giincel problemin ¢éziimiiniin nasil modelleneceginin grenilmesi.

1. Learning fuzzy logic and principles.
Learning the high potential usage of fuzzy logic which is combined with the natural logic of the mind
and of the principles of logic, in scientific and engineering areas.

3. Learning how to solve very complex problems without formulations in order to control and predict
concerned phenomena with fuzzy logic and principles.

4. Learning how to model for the solution of many current problems with fuzzy logic rules.

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Maddeler halinde 4-9

adet

Bu dersi bagariyla tamamlayan 6grenciler asagidaki bilgi ve becerileri kazanirlar
Bilimde belirsizlik ilkelerinin 6nemi

ikili (Aristo) mantigmi ve klasik modelleme

Bulanik mantik esaslar1 ve bulanik kiimeler

Uyelik fonksiyonlarmin belirlenmesi

Kural tabaninin belirlenmesi

Mamdani ve Sugeno ¢tkarim motorlari ile modelleme

Bulanik karar verme

Fonksiyon modelleme; bulanik kiimeler ile egri uydurma

Bulanik mantik ile diger yapay zeka tekniklerinin karsilastirilmasi

CoNooOk,wWNE

Students who pass the course will have the knowledge and ability of :
Uncertainty principles’ significance in science

Two-valued logic and classical modeling

Fuzzy logic principles and fuzzy sets

Membership functions determination

Rule base determination

Mamdani and Sugene fuzzy inference system modeling

Fuzzy decision making

Function Modeling; curve fitting with fuzzy sets and rules

Fuzzy logic and comparison with various artificial intelligence techniques
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Kaynaklar
(References)

En onemli 5 adedini belirtiniz

1. Zadeh, L.A.,1965. Fuzzy Sets. Information and Control.
2. Sen, Z., 2001, Bulanik Mantik ve Modelleme ilkeleri, Bilge Kiiltiir Sanat Basimevi,

172 sayfa.

3. Yen,J., Langari, R., 1999. Fuzzy Logic: Intelligence, Control, and Information, ,

Prentice Hall,.

4. Ross, J. T., 1995. Fuzzy Logic with Engineering Applications, McGraw-Hill, Inc.,

New York, 593 pp.

5. Sivanandam, S. N., Sumathi, S., Deepa, S. N., 2006. Introduction to Fuzzy Logic

Using MATLAB, Springer,.

Odevler ve Projeler

(Homework & Projects)

4 ODEV, 1 PROJE

4 HOMEWORK, 1 PROJECT

Laboratuar Uygulamalar

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

MATLAB TABANLI ODEVLER OLACAKTIR

THERE WILL BE MATLAB BASED HOMEWORKS

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
Sistemi (Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Sinavlan 1 % 20
(Assessment Criteria) (Midterm Exams) (20 %)

Kisa Sinavlar = =

(Quizzes)

Odevler 4 % 20

(Homework) (20 %)

Projeler = =

(Projects)

Dénem Odevi/Projesi 1 % 20

(Term Paper/Project) (20%)

Laboratuar Uygulamasi - -

(Laboratory Work)

Diger Uygulamalar > =

(Other Activities)

Final Sinavi 1 % 40

(Final Exam) (40%)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar
1 Belirsizlik Kavramlart 1
2 Klasik Kiimeler ve Karakteristik Degerleri 1,2
3 Bulanik Kiimeler ve Uyelik Dereceleri 1,3
4 Uyelik Fonksiyonlari; Bulaniklastirma 1,34
5 Bulanik Kiime Operatorleri ve Islemleri, “KESISIM, BIRLESIM, TAMAMLAYICI” 1,3,4
6 Bulanik Iliskiler; “VE, VEYA” 1,3,4
7 Bulanik Matematik, Toplama, Cikarma, Carpma ve Bolme 1,3,4
8 Bulanik Kural Tabani; “EGER-ISE”, ve Kural tabanli Sistemler 5
9 Bulanik Cikarim Motoru; Mamdani ve Sugeno 5,6
10 Bulanik Mantik Onermeler, Dogrulamalar, Alt bilesenler, Kararlar 3,7
11 Durulagtirma 3
12 Bulanik Kiimeler ve Kurallari ile Fonksiyon Modelleme; Egri Uydurma 8,9
13 Bulanik Mantik ile Modelleme Tekniklerinin Diger Yapay Zeka Teknikleri ile Karsilastirilmasi 9
14 | Uygulamalar 3,456,738
COURSE PLAN
Course
Weeks Topics Outcomes
1 Uncertainty Concepts 1
2 Classical Sets and Characteristic Values 1,2
3 Fuzzy Sets and Membership Degrees 1,3
4 Membership Functions; Fuzzification 1,34
5 Fuzzy Set Operations; Intersection, Union, Complement; 1,34
6 Fuzzy Relationships; “AND, OR” 1,3,4
7 Fuzzy Mathematics; Addition, Subtraction, Multiplication and Division 1,34
8 Fuzzy Rules;” IF-THEN”; and Rule Based Systems 5
9 Fuzzy Inference Engine; Mamdani and Sugeno 5,6
10 Fuzzy Logic Propositions, Verifications, Sub-components, Decisions 3,7
11 Defuzzification 3
12 Modeling a Function with Fuzzy Rules; Curve Fitting 8,9
13 Comparison Among Various Artifical Intelligent Techniques with Fuzzy Logic 9
14 Applications 3,4,5,6,7,8
Dersin Bilisim Uygulamalar Yiiksek Lisans Programuyla iliskisi
Katki
Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) Seviyesi
1123
i Lisans diizeyi yeterliliklerine dayali olarak, Bilisim Uygulamalari alaninda bilgilerini uzmanlik X
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).
ii. Bilisim Uygulamalari alaninin iligkili oldugu disiplinler aras: etkilesimi kavrayabilme (bilgi). X
iii. Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri X
kullanabilme (beceri).
iv. Bilisim Uygulamalar1 alaninda edindigi bilgileri farkl: disiplin alanlarindan gelen bilgilerle X
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).
V. Bilisim Uygulamalari alani ile ilgili karsilagilan sorunlar1 arastirma yontemlerini kullanarak X
¢oziimleyebilme (beceri).
Vi. Bilisim Uygulamalar1 alani ile ilgili uzmanlik gerektiren bir ¢calismay1 bagimsiz olarak X
yliriitebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).
vii. | Bilisim Uygulamalari alani ile ilgili uygulamalarda karsilasilan ve 6ngoriillemeyen karmasik X
sorunlarin ¢6ziimil i¢in yeni stratejik yaklagimlar gelistirebilme ve sorumluluk alarak ¢6ziim
iiretebilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).
viii. | Bilisim Uygulamalar1 alan ile ilgili sorunlarin ¢6ziimlenmesini gerektiren ortamlarda liderlik X
yapabilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).




Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklagimla degerlendirebilme ve dgrenmesini ydnlendirebilme (Ogrenme Yetkinligi).

Bilisim Uygulamalar1 alanindaki giincel gelismeleri ve kendi ¢aligmalarini, nicel ve nitel veriler
ile destekleyerek, alanindaki ve alan disindaki gruplara, yazili, sdzlii ve gorsel olarak sistemli
bigimde Tiirkce ve/veya Ingilizce olarak aktarabilme ({letisim ve Sosyal Yetkinlik).

Xi.

Sosyal iligkileri ve bu iliskileri yonlendiren normlari elestirel bir bakis agisi ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gegebilme (Iletisim ve Sosyal
Yetkinlik).

Xil.

Bilisim Uygulamalari alaninin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve
iletisim teknolojilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Yetkinlik).

Xiii.

Bilisim Uygulamalar1 alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmasi agsamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme
ve bu degerleri dgretebilme (Alana Ozgii Yetkinlik).

XiV.

Bilisim Uygulamalar1 alani ile ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme
ve elde edilen sonuglari, kalite siiregleri cercevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

XV.

Bilisim Uygulamalari alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinler arasi calismalarda kullanabilme (Alana Ozgii Yetkinlik).

XVi.

Kendi ¢caligmalarini, Bilisim Uygulamalari alanindaki uluslararasi platformlarda, yazili, sézli
ve/veya gorsel olarak aktarabilme (Alana 6zgii yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Applied Informatics Graduate (MS) Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Developing and intensifying knowledge in Applied Informatics area, based upon the
competency in the undergraduate level (sufficient knowledge) (knowledge).

X

Grasping the inter-disciplinary interaction related to Applied Informatics area (knowledge).

The ability to use the expert-level theoretical and practical knowledge acquired in Applied
Informatics area (skill).

Interpreting and forming new types of knowledge by combining the knowledge from Applied
Informatics area and the knowledge from various other disciplines (skill).

Solving the problems faced in Applied Informatics area by making use of the research methods
(skill).

Vi.

The ability to carry out a specialist study related to Applied Informatics area independently
(Competence to work independently and take responsibility).

Vii.

Developing new strategic approaches to solve the unforeseen and complex problems arising in
the practical processes of Applied Informatics area and coming up with solutions while taking
responsibility (Competence to work independently and take responsibility).

X[ X| X| X| XX

viii.

Fulfilling the leader role in the environments where solutions are sought for the problems
related to Applied Informatics area (Competence to work independently and take
responsibility)

Assessing the specialist knowledge and skill gained through the study with a critical view and
directing one’s own learning process (Learning Competence).

Systematically transferring the current developments in Applied Informatics area and one’s
own work to other groups in and out of Applied Informatics area; in written, oral and visual
forms in Turkish and/or English (Communication and Social Competency).

Xi.

Ability to see and develop social relationships and the horms directing these relationships with
a critical look and the ability to take action to change these when necessary. (Communication
and Social Competency).

Xil.

Using the computer software together with the information and communication technologies
efficiently and according to the needs of Applied Informatics area (Communication and Social
Competency).

Xiii.

Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Applied Informatics area related data and the ability to
teach these values to others (Area Specific Competency).

Xiv.

Developing strategy, policy and application plans concerning the subjects related to Applied
Informatics area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).

XV.

Using the knowledge and the skills for problem solving and/or application (which are
processed within the area) in inter-disciplinary studies (Area Specific Competency).

XVi.

The ability to present one’s own work within the international Applied Informatics
environments orally, visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

Dr. Giilcihan OZDEMIR 30.04.2014




