FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU
Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

istatistik

DERSIN ADI

Bulamik Mantik

DERSIN KODU

1ST4140

YEREL KREDIiSi

3

AKTS KREDISI

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

SAATI

0

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DILi

ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @]statistik Lisans Programi (%30 Ingilizce)
Secmeli @Matematik Lisans Program

DERSIN KATEGORISi

Temel Mesleki Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

istatistik Boliimii

DERSIN KOORDINATORU

Resit CELIK

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin bulanik mantigin temel tanim ve kavramlarini 6grenmelerine
ve bu kavramlarin uygulamalarini kavrayabilmelerine yardimer olmaktir.

DERSIN iCERIGi

Klasik mantik; sembolik mantik; ¢ok degerli mantik; bulanik kiimeler; iiyelik fonksiyonlari;
bulanik 6nermeler; bulanik modeller; bulanik degerler; bulanik niceleyiciler; kosullu ve
kisith bulanik onermeler; kosullu ve kisitli bulanik 6nermeler ¢ikarimlari; bulanik kiime
islemleri; genisletilmis bulanik kiimeler; bulanik iliski denklemleri; kural tabani ¢ikarimi;
bulaniklagtirma; ¢ikarim mekanizmalari; durulagtirma; Mamdani ve Sugeno bulanik sistem
modelleri; bulanik bagintilar; bulanik fonksiyonlar; bilgisayar uygulamalari.

DERS KiTABI/ MALZEMESI /

ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar

Ders Kitabi: ]
[1] Baykal, N.; Beyan, T. Bulanik Mantik: Ilke Temelleri. Bigakcilar Kitabevi, Ankara, 2004.

Zorunlu Kaynak:
[1] MathWorks. MATLAB Fuzzy Logic Toolbox User’s Guide. 2024.

Onerilen Kaynaklar:

[1] Alci, M.; Kartepe, E. Bulanik Mantik ve MATLAB Uygulamalar:. 2002.

[2] Paksoy, T.; Pehlivan Yapici, N.; Ozceyla, E. Bulanik Kiime Teorisi. Nobel, 2013.
[3] Buckley, J. J. Fuzzy Statistics. Springer, 2004.

Bu dersi basariyla tamamlayan 6grenciler:

1. Bulanik mantikta kullanilan yontemleri ve bulanik mantigin uygulamalarini
yapabileceklerdir.
Bulanik kiimeleri, iiyelik fonksiyonlari, bulanik Onermeleri, bulanik
modelleri ve bulanik degerleri taniyabileceklerdir.
Bulanik niceleyicileri, kosullu ve kisitli bulanik 6nermeleri, kosullu ve kisitl
bulanik 6nermeleri ¢ikarimlari kavrayabileceklerdir.
Bulanik bagimtilari, bulanik fonksiyonlar1 ve Bulanik mantigin bilgisayar
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uygulamalarini yapabileceklerdir.
Bulanik Say1 ile Bulanik Temel Istatistik Arasindaki iliskiyi
kavrayabileceklerdir.

DEGERLENDIRME SiSTEMIi
Etkinlikler Say1 Katki Payr

Devam/Katihm
e Tgerik: Ogrencilerin derse devam etmeleri ve katilmalar
e Detayh Degerlendirme Kriterleri:
- Derse aktif katilim ve soru sorma
- Sinif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme

Laboratuar H

Uygulama (Sézlii Sinav):

e dcerik: Ogrencilerden istatistik dersinin temel kavramlarimi
aciklamalarinin ve uygulamali bir soruya ¢6ziim Onerisi sunmalarinin
istenmesi

e  Format: Ogrenci ile bireysel olarak gerceklestirilecek sozlii smav (5-
10 dakika)

e Detayh Degerlendirme Kriterleri
- Kavramlan agiklayabilme
- Problem ¢6zebilme
- Problem ¢dzilimlerini anlatabilme

‘ Arazi Calismasi H H

‘ Derse Ozgii Staj H H

Kiiciik Smavlar/Stiidyo Kritigi (Zorunlu):
o Tgerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast

R . . 4 %10
e Format: Yiiz yiize. Coktan se¢meli kisa sinav (5-10 dakika)
e Detayh Degerlendirme Kriterleri:
- Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme
Odev
e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-igi ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi
e Format: Yazili raporlar ve grup sunumlari
Detayh Degerlendirme Kriterleri 1 %10
- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme

- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamali diisiinebilme, yorumlama ve gerekgelendirme
stireglerinin yiiriitiilebilmesi

Sunum/Jiiri
o Icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlar1 yapmalarinin istenmesi
Format: Grup sunumlar1
e  Detayh Degerlendirme Kriterleri
- Ogrenilen konularin dogru bir sekilde agiklanabilmesi
- Sunum tekniklerinin dogru kullanilmasi

e icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
proje onerisi (Tiibitak 2209 A/B) yazmalarinin istenmesi
e Format: Yazili raporlar ve grup sunumlari
e Detayh Degerlendirme Kriterleri:
- Ozgiin bir arastirma konusunun bulunmas1
- Bir aragtirma oOnerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi

Seminer/Workshop
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Ara Sinavlar

e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsaml1 sorular
e Format: Yiiz yiize. Sinav (60 Dakika)

Derste islenen tiim konularin  derinlemesine
oldugunun gosterilmesi
Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

kavranmis

e Detayh Degerlendirme Kriterleri: ! %640
- Dersin temel kavramlarinin anlasildiginin gosterilmesi
- Teorik konularla ilgili problemlerin ¢oziilebilmesi
- Teorik diistinme siireglerinin yiiriitiilmesi

e icerik: Dersin tiim icerigini kapsayan kapsaml1 sorular

e Format: Yiiz Yiize. Sinav (60 dakika)

e Detayh Degerlendirme Kriterleri:

Detayh Degerlendirme Kriterleri

I
=
L

1 %40

Dénem ici Calismalarin Basari Notuna Katkisi H %60
Final Simnavinin Basar1 Notuna Katkisi H %40
TOPLAM H %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

Konu Anlatimi: Duyular, Diisiince Siireci, Klasik Mantigin
ilkeleri, Akil Yiiriitme Yo6ntemleri.

Duyularin kavramsallagtirmadaki rolii, diisence]
stireci, klasik mantigin dort temel ilkesi ve akil

1 Simif-i¢i Uygulama (5 dk.): Klasik mantiga dayali bilimler. yiriitirken kullanilan yontemler konularint
Sinif-i¢ci Tartisma (5 dk.): Akil yiiriitmede benzesim. okunmas1 Kaynak: Ders Kitabi, 4-10.
Konu Anlatimi: Klasik Mantik ve Temel Kavramlari: Mantik|l. Klasik Mantik ve Temel Kavramlar:
(Geleneksel ve Geleneksel Olmayan Mantik), Terimler, Tanimlar, Mantik (Geleneksel ve Geleneksel Olmayan|
b Onermeler, Cikarimlar ve leaslar. Mantik), Terimler, Tammlar, Onermeler,
Sinif-ici Uygulama (5 dk.): Onerme eklemleri ile uygulama Cikarimlar ve Kiyaslar (Dogrudan ve Dolayl
Simif-i¢ci Tartisma (5 dk.): Geleneksel ve geleneksel olmayan ¢ikarim) konularinin okunmasi. Kaynak: Ders
imantik arsindaki farklar. Kitabi, 19-24.
1. Sembolik mantik, 6nerme eklemleri,
Yorumlama ve Cikarim,
. -Dogruluk tablolari,
IKonu Anlatimi Sembolik Mantik: Onermeler mantig1, niceleme] -Tutarlilik-Tutarsizlik,
mantig1, Yorumlama ve ¢ikarim. -Gegerlilik-Gegersizlik,
Smf-ici Uygulama (5 dk.): Dogruluk tablolart. Konularinin okunmasi. Kaynak: Ders Kitab1 25-
Simif-i¢i Tartisma (5 dKk.): ancak ve ancak]%_laglhm. 31.
3 Kisa smav 1 (15 dk.): Duyular, Diisiince Stireci, Klasik Mantiginp Kisa Smav 1: (Duyular, Diisiince Siireci,
Ilkeleri, Akil Yiriitme, Klasik Mantik ve Temel Kavramlari: Klasik Mantigin ilkeleri, Akil Yiiriitme, Klasik]
Mantik (Geleneksel ve Geleneksel Olmayan Mantik), Terimler, Mantik ve Temel Kavramlar: Manti
Tanimlar, Onermeler, Cikarimlar ve Kiyaslar (Dogrudan ve (Geleneksel ve Gelencksel Olmayan Mantik),
IDolayl1 ¢ikarim konularini kapsayan kisa sinavin yapilmasi. Terimler, Tanimlar, Onermeler, Cikarimlar ve|
Kiyaslar (Dogrudan ve Dolayli ¢ikarim konulari
kapsaminda kisa sinav yapilacak: Kaynak ders
kitab1 4-25).
ﬁngkAnlatlml. Diger Sembolik Mantik Tiirleri, Cok Degerlll. Diger sembolik mantik tirlerinden olan kiplik,
Sinif-i¢ci Uygulama (5 dk.): Cok degerli mantik dogruluk tablosu. Ozdeslik ve Va?hk .ma’r.mgl ve r
Smif-ici Tartisma (5 dk.): Cok degerli manti§in gelismesine Jan Lukasiewicz’in - gok degerli mant:
o Lo konularmin okunmast: Ders kitab1 34-38.
) neden olan bilimsel gelisme. - 2. Kisa Smav 2: Sembolik Mantik: Onermele
IKisa Smav 2 (15 dk.): Sembolik Mantik: Onermeler mantigi,| - . < :
niceleme mantig1, Yorumlama ve ¢ikarim konularini kapsayan mantig, niceleme mantigl, Yorumlama ve
kisa sinavin yapilmast. cikarim  konularini kapsayan kisa  smav
yapilacak. Kaynak: Ders kitab1 25-31.
IKonu Anlatimi: Bulantk Mantik Kavrami, Bulanik Deyim,|1. Bulanik Mantik tarihsel gelisimi, Bulani
Bulanik Mantik Islemcileri. Deyim ve Bulamk Mantik iglemcileri
Simif-i¢i Uygulama (5 dk.): Bulanik mantigin kullanim alanlar1. konularinin okunmasi. Kaynak: Ders Kitab1 39-
5 Smif-ici Tartisma (20 dk.): Bulanik PC programlari: Matlab 44,

[Fuzzy Logic Modiilii ve Matlab Fuzzy Logic User Guide, R ve
Phyton programlarinin degerlendirilmesi.

N>

Bulantk  mantik  uygulamalart  igin|
kullanilan bilgisayar programlari: Matlab Fuzzy
Logic Modiilii ve Matlab User Guide, R ve
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Phyton programlarinin degerlendirilmesi.

IKonu Anlatimi: Bulanik Mantikta sozel degiskenler, Bulanik
kural ve gosterimi.

Sinif-i¢ci Uygulama (5 dk.): Bulanik islemcilerin 6zellikleri.
Smif-ici Tartisma (5dk.): Giinliik yasamda kullandigimiz dile|
Bulanik mantik m1? Klasik Mantik m1 daha uygundur?

Bulanitk  mantikta  kullanilan  sozel
degiskenler, Bulanik kural ve gosterimi konulari
okunacak. Kaynak: Ders Kitab1 44-51.

6
IKonu:Anlatimi: Bulanik kiimeler, Bulanik Uyelik fonksiyonlari. ! 55 te]filrlrlleilmke kl];mgzﬁ( Euti?::lllekr delgum“elzﬁ
7 Simf-i¢i Uygulama (5 dk.): Uyelik fonksiyonlarinin ¢izimi. goster ve. Bu o d
Sinif-igi Tartiyma (5 dk.): Uyelik fonksiyonlarin segimi fonksiyonu tirleri _ konularinin - okunmast.
o ) Kaynak: Ders Kitabi, 74-81.
5 Ara Smav 1 Sinav haftasina kadar islenen konularin tiimiiniin|
nav tekrar edilmesi
Kuonu Anlatlml: ]?ulamk kumelerde. Iﬁtlve duzeyll Bulanik kiimelerde ve diizey kiimeleri, Bulan1
kiimeleri, Bulanik Kiimelerde Mantiksal islermier. o .. . . .
. . R . Kiimlerde Kesisim, Birlesim, Timleme ve
9 Siif-i¢i Uygulama (5 dk.): Alfa kesim kiimesinin gosterimi. K islemleri konul Kk
Smif-ici Tartisjma (5 dk.): Klasik kiime ile bulanik kiime apsatia Iyerver opuanimy okunmast.
. . e Kaynak: Ders Kitabi, 86-88 94-102.
arasindaki fark nedir?
IKonu Anlatimi: Bulanik Bagint1 ve Bulanik Aritmetik Islemler. Bagnti kavrami ve Genlesme ile 1lslem
.. . . . konularinin okunmasi.. Kaynak: Ders Kitabi,
Simif-i¢i Uygulama (5 dk.): Genlesme ile ¢carpma iglemi.
Simif-i¢i Tartisma (5 dk.): Bagint1 ile fonksiyon arasinda fark var 140-142. ..
10 dir? 2. Kisa Sinav 3: Bulanik Kiimlerde Kesisim,|
IKisa Smav 3 (15 dk.): Bulanik Kiimlerde Kesigim, Birlesim,| Birlegim, - Tiimleme ve Kapsama 1sler.nler1n1
Tiimleme ve Kapsama konularini kapsayan kisa sinavin yapilmast. k?P sayan kisa smav yapilacak. Kaynak: Ders
Kitabi, 94-102.
Konu Anlatimi: Cikarim mekanizmalari. . . ;
. . . TS Mamdani ve Sugeno c¢ikarim yontemleri
Sinif-ici Uygulama (5 dk.): Mamdani ¢ikarim siircinin ¢izimi. ] .
11 L P konularinin okunmasi. Kaynak: Ders Kitabi,
Simif-ici Tartisma (5 dk.): Istatistiksel ¢ikarim ve bulanik|
. 374-382.
cikarim arasinda benzerlik var midir?
IKonu Anlatimi: Durulastirma
Sinif-ici Uygulama (5 dk.): Sentroid yontemi igin Ornek )
hesaplama 1. Durulastirma: En yaygin kullanilan Biyiiklerin|
12 Kisa Smav 4 (15 dk): Genlesme ile 4 islem konularim O}'tasu Senﬁ01d ve  Agurlikh Ort.alam
kapsayan kisa smavin yapilmasi yontemleri konularinim okunmasit. Kaynak: Ders
o s . Kitabi, 383-385.
Simif-i¢ci Tartisma (5 dk.): Istatistiki Tartili ortalama ile
Durulastirmada kullanilan agirlikli ortalama arasinda benzerlik.
Konu Anlatimi: Bulanik Sayilar ve Uggen Bulanik Sayilar ile
dort islem - 1 Bulantk Sayr kavrami, tiggen bulant
13 isslll;]f;ilcl Uygulama (5 dk.): Ucgen Bulanik sayilarla toplama sayilar ile islemler konularmm okunmasi.
Smmif-i¢ci Tartisma (5 dk.): Bulanik {icgen say1 ile bulanik Kaynak: Ders Kitabi, 223-225, 234-242.
olmayan say1 arasinda benzerlik var midir?
Konu Anlatimi: Bulanik mantigin bilgisayar uygulamalari.
Smif-ici Uygulama (5 dk.): Matlab Fuzzy Logic ile bulanik|
14 mantik uygulama ornegi. 1. Matlab Fuzzy Logic User Guide’okunmasi.
Smmf-ici Tartisma (5 dk.): Kod yazabilmenin 6neminin|
tartigilmasi.
IKonu Anlatin Bulanik istatistik konularinda hazirlanan Ogrenci
sunumlarimin dinlenmesi.
15 Simif-i¢i Uygulama (5 dk.): Bulanik aritmetik hesaplanmasi. 1. Bulanik Istatistik sunumlar1.
Siif-i¢i Tartisma (5k dk.): Programlama dillerinin bilinmesinin
Oneminin tartisilmasi.
16 Final Islenen konularm tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 ?;;;:; Toplam Isyiikii
Ders Saati H 14 H 3 H 42
Laboratuar
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Uygulama

Arazi Caligmasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhik Siiresi)

Final (Smav Siiresi + Sinav
Hazirhik Siiresi)

Toplam Isyiikii:

Toplam isyiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

Faculty of A

DEPARTMENT / PROGRAMME

Statistics

TITLE OF COURSE

Fuzzy Logic

CODE

1ST4140

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

0

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Statistics (%30 English)
Elective @ Bachelor Programme in Mathematics

COURSE CATEGORY

Major Area Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Statistics

COURSE COORDINATOR

Resit CELIK

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students learn the basic definitions and concepts of fuzzy logic
and understand their applications.

COURSE CONTENT

Classical logic; symbolic logic; multiple-valued logic; fuzzy sets; membership functions
and their basic properties; fuzzy propositions; fuzzy models; fuzzy values; fuzzy
quantifiers; fuzzy conditional and constrained propositions; fuzzy conditional and
restricted propositions; inferences; level fuzzy sets; fuzzy operations; extended fuzzy sets;
fuzzy relation equations; rule-based inference; fuzzification; inference mechanisms;
defuzzification; Mamdani and Sugeno fuzzy system models; fuzzy relations; fuzzy
functions and their basic properties; computer applications of fuzzy logic.

RECOMMENDED OR REQUIRED
READING

Textbook:

[1] Baykal, N.; Beyan, T. Fuzzy Logic: Principles and Foundations. Bigakcilar
Publishing, Ankara, 2004.

Required Reading:
[1] MathWorks. MATLAB Fuzzy Logic Toolbox User’s Guide. 2024.
Recommended Readings:

[1] Alei, M.; Kartepe, E. Fuzzy Logic and MATLAB Applications. 2002.
[2] Paksoy, T.; Pehlivan Yapici, N.; Ozceyla, E. Fuzzy Set Theory. Nobel, 2013.
[3] Buckley, J. J. Fuzzy Statistics. Springer, 2004.

COURSE LEARNING OUTCOMES

Upon successful completion of this course, students will be able to:

1. Acquire knowledge of the concepts of iterative and successive methods.

2. Comprehend the notion of obtaining problem solutions through
approximation methods.
Adapt easily to subjects of interest after acquiring fundamental knowledge.
Participate effectively in teamwork.
Solve problems numerically without the need for theoretical solutions.
Construct models by applying mathematics and basic engineering
knowledge.

EVALUATION SYSTEM

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 6/12



Activities Number Percentage of Grade
Attendance/Participation
e Content: Student attendance and participation in the course.
e Detailed Assessment Criteria:
- Active participation in lessons and asking questions
- Ability to contribute to in-class discussions and problem-solving
processes
Laboratory H H
Application (Oral Examination):
e  Content: Students will be asked to explain fundamental concepts of
introduction to Statistics and to propose a solution to a practical
problem.
e Format: Individual oral examination with each student (5-10
minutes)
e  Detailed Assessment Criteria:
- Ability to explain concepts
- Ability to solve problems
- Ability to articulate problem solutions
| Field work [ [
‘ Special Course Internship (Work Placement) H H
Quizzes/Studio Critics
e Content: Comprehensive questions covering all topics addressed up
to the exam week
e Format: Face-to-face multiple-choice quiz (5-10 minutes) 4 %10
e Detailed Assessment Criteria:
- Ability to solve problems related to the theoretical topics
covered in the course
Homework Assignments
e Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts
e  Format: Written reports and group presentations 1 Y
. L. 010
e Detailed Assessment Criteria
- Ability to logically and accurately demonstrate the problem-
solving process
- Ability to find practical examples of the concepts
- Ability to carry out processes of applied thinking, interpretation,
and justification
Presentations/Jury
e Content: Students will be asked to evaluate their own learning
processes and deliver group presentations
e Format: Group presentations
Detailed Assessment Criteria
- Ability to accurately explain the topics learned
- Proper use of presentation techniques
Project
e Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.
e Format: Yazili raporlar ve grup sunumlari
e Detailed Assessment Criteria:
- Ability to identify an original research topic
- Ability to write a research proposal in accordance with scientific
principles and relevant guidelines
Seminar/Workshop H H
Mid-Terms
Ara Smavlar 1 %40
- Cnntant: Camnrahancivia niactinne rnvarinn all tanice addracced 11n
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to the exam week
Format: Face-to-face written exam. (60 minutes).
Detailed Assessment Criteria:
Demonstration of understanding of the fundamental concepts of
the course
Ability to solve problems related to theoretical topics
Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (60 minutes).

Detiled Assessment Criteria:

Ability to apply advanced problem-solving skills

Demonstration of a thorough understanding of all topics

covered in the course

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL H

WEEKS COURSE OUTLINE Related Preparation
Lecture: Senses, Thought Process, Principles off
Classical Logic, Methods of Reasoning. L. Reading on the role of the senses in conceptualization,
1 Quick Practice (5 minutes): Sciences Based on the process of thinking, the four fundamental principles of
Classical Logic. classical logic, and the methods used in reasoning. Source:
In-Class Discussion (5 minutes): Analogy in Coursebook, 4-10.
Reasoning.
Lecture: Classical Logic and its fundemantal concepts,
Traditional and Non-Traditional Logic, terms, . . . .
definitions, propositions, inferences, and sy%logisms. Reac_jmg on Clgs_smal Logic and Its Fundgr_nental Concepts:
2 Quick P’ractice G ’minutes)' ' Application  with Logic (Traditional and Non-Traditional), Terms,
Bronositional Connectives ) Definitions, Propositions, Inferences, and Syllogisms
In-(p:lass Discussion ('5 minutes):  Differences (Direct and Indirect Inference). Source: Coursebook, 19-24.
Between Traditional and Non-Traditional Logic.
. L . . \ Reading on symbolic logic, propositional connectives,
Lecture: Symbolic Logic, including Propositional . - -
: - . - interpretation and inference, truth tables,
(I_??Jgslzc,lerlesd:\c/lz?t:s;_oglc, Interpretation, and Inference. consistency/inconsistency, and validity/invalidity.
3 : - : . Source: Coursebook, 25-31.
Quick Practice (5 minutes): Truth Tables. o S L .
In-Class Discussion (5 minutes): Expansion of "If and|[f Quiz 1: A short quiz will be administered covering the
Only I, topics from the first two weeks.
Source: Coursebook, 4-25.
Lecture: Exploration of Other Symbolic Logic Reading on other types of symbolic logic, including
Systems, Multiple valued logic. modal logic, identity logic, and ontology, as well as Jan
Quiz 2 (15 Mins) Lukasiewicz’s many-valued logic.
4 Quick Practice (5 minutes): Truth table of multiple Source: Coursebook, 34-38.
\Valued Logic. P Quiz 2: A short quiz will be administered covering
In-Class Discussion (5 minutes): Scientific symbolic logic topics—propositional logic, predicate logic,
Developments That Led to the Emergence of interpretation, and inference.
Multiple Valued Logic. Source: Coursebook, pp. 25-31.
tj;;;rf;gci:grgggrtag;uZzy Logic, Fuzzy Terms, and L. Reading on the historical development of fuzzy logic, fuzzy
Quick Practice (5 minutes): Areas of Application of] expresstl)oni, Eirl& fuzzy logic  processors.  Source:
5 Fuzzy Logic Coursebook, 39-44.
. . S . P, Evaluation of computer programs used in fuzzy logic
In-Class Discussion (20 mins): Fuzzy Logic Software - .
for PC: Evaluation of(MatIab Izuzzy L%gichodule and applications: Matlab Fuzzy Logic Module and Matlab User
User Guide R, and Python Programs Guide, as well as R and Python environments.
Lecture: Linguistic variables in fuzzy logic, fuzzy
rules and their representation.
6 Srl;::celésoljgactlce (5 minutes): Properties of Fuzzy L. Reading on linguistic variables used in fuzzy logic, fuzzy
In-Class Ijiscussion (5 minutes): Is Fuzzy Logic or rules, and their representation. Source: Coursebook, 44-51.
Classical Logic More Suitable for Everyday
Language?
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Lecture: Fuzzy sets and fuzzy membership functions.
Quick Practice (5 minutes): Drawing Membership

Reading on fuzzy sets, representations of fuzzy sets,

7 Functions. and types of membership functions used in fuzzy
In-Class Discussion (5 minutes): Selection of sets.Source: Coursebook, 74-81.
Membership Functions.
8 Midterm 1 eview of all topics covered up to the exam week.
Lecture: Alpha-cuts and level sets in fuzzy sets,
Logical operations in fuzzy sets. Reading on alpha-cuts and level sets in fuzzy sets, as
9 Quick Practice (5 minutes): Representation of Alpha-| well as intersection, union, complement, and inclusion
Cut Sets. operations in fuzzy sets. Source: Coursebook, 86-88, 94—
In-Class Discussion (5 minutes): Difference 102.
Between Classical Sets and Fuzzy Sets.
Lecture: Fuzzy relation and fuzzy Arithmetic
Operations. Reading on the concept of relation and operations
Quiz 3 (15 mins) involving expansion. Source: Coursebook, 140-142.
10 Quick Practice (5 minutes): Multiplication Using the A short quiz will be administered covering intersection,
Distributive rule. union, complement, and inclusion operations in fuzzy sets.
In-Class Discussion (5 minutes): Difference Source: Coursebook, 94-102.
Between a Relation and a Function.
Lecture: Inference mechanisms.
Quick Practice (5 minutes): Diagram of the Mamdani Reading on Mamdani and Sugeno inference methods.
11 Inference Process. s C book 374382
In-Class Discussion (5 minutes): Similarities ource. Loursenook, 374-3z.
Between Statistical Inference and Fuzzy Inference.
Lecitzu4re:15D (renflijrleﬂcatlon. Reading on defuzzification: the most commonly used
gldick (Practic: e(%) minutes): Example Calculation methods—Mean of Maximum, Centroid, and Weighted
- . ) P Average. Source: Coursebook, 383-385.
12 Using the Centroid Method. A quiz will be administered covering the topics of
In-Class Discussion (5 minutes): Similarity Between Dan iqujl nd th fe ?b i se;ifhmci)i € gr fi en 02 csr O.
Statistical Weighted Average and the Weighted (etorijars:t?ooli 140e1£2u asic a elic operations. Source:
IAverage Used in Defuzzification. P
Lecture: Fuzzy Numbers and Operations with
Triangular Fuzzy Numbers.
Quick Practice (5 minutes): Addition with Triangular Reading on the concept of fuzzy numbers and
13 Fuzzy Numbers. operations involving triangular fuzzy numbers. Source:
In-Class Discussion (5 minutes): Similarity Coursebook, pp. 223-225, 234-224.
Between a Triangular Fuzzy Number and a Crisp
Number.
Lecture: Computer applications of fuzzy logic.
Quick Practice (5 minutes): Fuzzy Logic Application
Example Using MATLAB Fuzzy Logic Toolbox. . .
14 In-Class Discussion (5 minutes): Discussion on the Reading Matlab User Guide.
Importance of Coding Skills.
Lecture: Listening to student presentations on
topics related to fuzzy statistics.
15 Quick .Practlce (5 minutes): Fuzzy Mean Fuzzy Statistics.
Calculation.
In-Class Discussion (5 minutes):
importance of knowing programming languages.
16 Final eview of all topics covered.

ECTS WORKLOAD TABLE

Activities

Course Hours

Number Duration Total Workload
(Hour)
| = |

IR B

Laboratory

| |

Application H

Field Work [

Study Hours Out of Class
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Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar 10

Mid-Terms (Examination Duration + Examination Prep. Duration) H 10

Final (Examination Duration + Examination Prep. Duration) H 15

Total Workload:

Total Workload / 30(h):

ECTS Credit:

COURSE PROPOSAL FORM

Dgrg gggrgnim g;lktlgl é Prggrgm g;lktlgl I\/Ig;rigi

DOC- | DOC- | DOC- | DOC- | DOC- | DOC- | DOC- | DOC- | DOC-
1 2 3 4 5 6 7 8 9

PC-1 istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili  problemleri  tanimlama,
modelleme ve ¢ozim iretmede
kullanabileceklerdir.

Use their theoretical and applied knowledge in
the science of statistics to identify, model, and
solve problems related to the field.

PC-2 istatistiksel problemlerin belirlenmesi,
uygun veri toplama yoéntemlerinin segilmesi,
verinin  diizenlenmesi ve yorumlanmasi
stireglerinde  yeterlilik gosterecek ve bu
problemlerin ¢oziimiinde gerekli analiz ve
modelleme yontemlerini segip
uygulayabileceklerdir.

Demonstrate competence in identifying
statistical problems, selecting appropriate
data collection methods, organizing and
interpreting data, and select and apply
necessary analysis and modelling methods to
solve these problems.

PC-3 Herhangi bir olgu, siire¢ ya da {iriinii
istatistiksel bakis agisiyla analiz  edip
yorumlayabilecek ve karsilastiklar1 sorunlara
uygun modern istatistiksel yontemlerle
¢oziim gelistirebileceklerdir.

Analyse and interpret a phenomenon,
process, or product from a statistical
perspective and develop solutions to
encountered problems using appropriate
modern statistical methods.

BC-4 Disiplinleraras: bir yaklagimla, farklt
alanlarda  edinmis  olduklart  bilgileri
sentezleyebileceklerdir.

Synthesise  knowledge  acquired  from
different disciplines through an
interdisciplinary approach
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BC-5 istatistik alaminda edindikleri bilgi
birikimlerini  ve istatistiksel  diisiinme
becerilerini, teorik istatistik, veri bilimi,
finansal  istatistik, saglik  bilimlerinde
istatistik gibi disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda gelistirebileceklerdir.

Advance their acquired knowledge in
statistics and statistical thinking skills in
both disciplinary and interdisciplinary areas of
specialisation such as theoretical statistics, data
science, financial statistics, and statistics in
health sciences.

PC-6 Iistatistik alaminda yaygm olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zeka teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gerceklestirmek i¢in
kullanabileceklerdir.

Use at least one programming language and
computer and artificial intelligence
technologies widely employed in statistics
for problem-solving, data analysis, and
simulations.

PC-7 istatistik ve ilgili alanlardaki bilimsel
ve teknolojik gelismeleri izleyebilecek,
kariyer firsatlarim1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini belirleyebilecek
ve bu hedeflere ulasmak i¢in hayat boyu
ogrenme stratejilerini kullanabileceklerdir.

Follow scientific and technological
developments in statistics and related fields,
assess career opportunities, identify personal
and professional development goals, and
adopt lifelong learning strategies to achieve
these goals

BC-8 Bilimsel aragtirmalarini ve mesleki
faaliyetlerini yiiriitiirken dogabilecek
hukuksal sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik ilkeler, kalite

standartlari ile evrensel degerler
dogrultusunda ve sosyal sorumluluk bilinci
ve adalet duygusuyla hareket

edebileceklerdir.

Act with a sense of social responsibility and
justice and in accordance with professional
ethical principles, quality standards, and
universal values by taking into account
potential legal and societal consequences of
their scientific research and professional
activities.

BC-9 Bireysel olarak ya da takimlarda etkin
bi¢imde ¢alisabileceklerdir.

Work effectively both independently and as
part of a team.

PC-10 istatistik alaminda giivenilir bilgi
kaynaklarina ulasarak literatlir taramasi
yapabilecek  ve akademik  aragtirma
tasarlayip yiiriitebileceklerdir.

Access reliable sources of information,
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conduct literature reviews, and design and
carry out academic research in the field of
statistics.

PC-11 Istatistiksel konulari, teorileri,
ispatlari,  aragtirmalart  ve  problem
¢oztimlerini, istatistiksel terminoloji
kullanarak tiim paydaglara Tiirkce ve
Ingilizcede sozlii ve yazili olarak etkili
bi¢imde aktarabileceklerdir.

Effectively communicate statistical topics,
theories, proofs, research, and problem
solutions to all relevant stakeholders using
appropriate mathematical terminology, both
orally and in writing, in Turkish and in
English.
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