FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Bulamik Mantiga Giris

DERSIN KODU

MAT3210

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz-Bahar

DERSIN DiLi

ingilizce, Tiirkge

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli@Matematik Lisans Program

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLIi

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Erdogan Mehmet Ozkan

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilere bulanik mantig1 ve uygulama alanlarini anlatmaktir. Bu ders
ayn1 zamanda giinliik yasantimizdaki yerini ve kullanim alanlarin1 6gretmektir.

DERSIN ICERIiGi

Bulanik kiimeler; ¢ok degerli mantik; bulanik sayilar, bulanik sayilarda aritmetik islemler;
bulanik bagntilar; bulanik ¢ikarim ve uygulamalari.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar1
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Ders Kitabi:

Aksoy, Yavuz, Ozkan, E. Mehmet, Karanfil, Salih. Bulanik Mantiga Giris. Y.T.U. Yayn,
2003.

Zorunlu Kaynaklar:

[1] Paksoy, Turan. Pehlivan, Nimet, Yapic1. Ozceylan, Eren. Bulanik Kiime Teorisi. Nobel,
2013.

[2] https://avys.omu.edu.tr/storage/app/public/tlsenel/108854/+5. HAFTA Genisleme kurali

Bulanik baginti.pdf.
[3] https://ekble.files.wordpress.com/2013/09/bmd.pdf
[4] Odiik, M. Nuri. Bulanik Mantik Yontemi ve Uygulamalari. Tksad, 2019.

Bu dersi basariyla tamamlayan 6grenciler,

1.  Teknoloji mantig1 ifade

edebileceklerdir.

olarak bulantk manti§in matematik yapisini

2. Cesitli  yontemlerden  yararlanarak  diyelik  fonksiyonu  gelistirmeyi
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uygulayabileceklerdir.

Matematik bilgisini diger disiplinlerde kullanabileceklerdir.

Modern mantik ile bulantk mantik arasindaki kiyaslamay: yapabileceklerdir.

Bulanik mantigin uygulama alanlarini analiz edebileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Pay1

Devam/Katihm:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalari

e Detayh Degerlendirme Kriterleri:

14 %S5
- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme
| Laboratuvar H H
| Uygulama H H
| Arazi Calismasi H H
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e  Icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast
e  Format: Yiiz yiize. Coktan segmeli kisa smav (5-10 dakika) 4 %10
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme
Odev:
e Icerik: Derste islenen temel kavramlarimn elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini i¢eren haftalik 6devlerin verilmesi
e Format: Yazili raporlar ve grup sunumlart
e  Detayh Degerlendirme Kriterleri: 1 %5
- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde
yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamali diisiinebilme, yorumlama ve gerekgelendirme
stireglerinin ytiriitiilebilmesi
Sunum/Jiiri:
e icerik: Ogrencilerin kendi 6grenme siireglerini degerlendirmelerinin
ve grup sunumlari yapmalarinin istenmesi
e  Format: Grup sunumlari
e Detayh Degerlendirme Kriterleri: 1 %10
-Ogrenilen konularm dogru bir sekilde aciklanabilmesi
-Sunum tekniklerinin dogru kullanilmasi
Proje
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Seminer/Workshop

Ara Sinavlar:

e icerik: Smav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

Format: Yiiz yiize. Smav (90 dakika)
Detayl Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diistinme siireclerinin yiiriitiilmesi
Final:
e icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (75-90 dakika)
1 %40

e  Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-ileri diizey problem ¢dzme becerilerinin kullanilabilmesi

Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60
Final Simnavinin Basar1 Notuna Katkisi H %40 .
TOPLAM H %100
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk

IKonu Anlatimi: Keskin kiimeler ve modern mantik, ¢ok degerli|

mantik
Keskin kiimeler, 0zellikleri ve modern

Smmif-i¢ci Uygulama (5 dk.): Keskin kiimeler ve ozellikleri ile
iliskin basit 6rnekleme yaptiriimast

mantikta temel bilgilere ait 6n bilgilerin|
hatirlanmasi ve etkinlestirilmesi. Kaynak|

1 Ders Kitabt, 9-18.
Smif-i¢ci Tartisma (5 dk.): Keskin kiimeler ve modern mantik Cok degerli mantiga ait boliimiin okunmasi
kavramlarinin matematik i¢inde ve diger disiplinlerde kullanim| Kaynak: Ders Kitabi, 18-23.
lalanryla ilgili tartigmanin yapilmasi
IKonu Anlatimi: Bulanik kiimelerde temel kavramlar-1
Sinif-ici Uygulama (5 dk.): Bulanik kiimelerin kuramsal kiime ]'(?r?larlllill(gli(]lel;?fnlzﬂ(()irrt:llz;ifilll; il;lja allt(;;i];?
) islemlerine ait 6rneklemelerinin yaptirilmasi Ders Kitab1, 25-28.
Sinif-ici Tartisma (5 dk.): Bulanik kiime kavramlarinin gilinliik| I()(l? ragi;:i li(ugnealﬁlefn};:rr;eKa_l;;bbolzlgr%n
hayattaki uygulamalar1 ve klasik kiime ile karsilastirilmasinal un - aynakiar. 1Hadt, 28233,
A [1],24-32.
iliskin tartigmanin yapilmasi
IKonu Anlatimi: Bulanik kiimelerde temel kavramlar-2
Smmf-i¢ci Uygulama (5 dk.): Verilen islemleri 6rneklemeler
3 lizerinde yaptirilmast Bulanik kiimelerde mantiksal iglemlere ai
bolimiin okunmasi. Kaynak: [1], 37-40.
Smmf-i¢ci Tartisma (5 dk.): Keskin kiimelerdeki iglemlerle]
farkliliginin tartigilmasi
Konu Anlatimi: Uyelik fonksiyonlari, bulanik sayilar Karakteristik  fonksiyon ve  bulanik
.. R . e kiimelerin  temelini  olusturan  iyeli
?mlfk-;gl Ulygulal?al(s dk): Uyelik fonksiyonlar gesitleri {izerine fonksiyonuna  iliskin  6n bilgileri
4 ornekiemeter yapuriimast etkinlestirilmesi. Kaynak: [1], 32-37.

Sinif-i¢ci Tartisma (5 dk.): Bulanik say1 kavraminin tartigilmasi

Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari

Bulanik sayilarin tanimina ait bdliimiin|
okunmast. Kaynak: Ders Kitabi, 34-35.
Kisa Sinav 1: (bulanik kiime iglemleri).

1 %30
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liceren bir kisa smavin yapilmasi

IKonu Anlatimi: Bulanik sayilar ve bulanik aritmetik

Sinif-ici Uygulama (15 dk.): Bulanik sayilarda 4 islem {iizerine
uygulama yaptirilmasi.

Smif-ici Tartisma (5 dk.): Bulanik sayilarda 4 islemin iki farkls
yollarla yapiliginin tartigilmasi

Bulanik  sayilarda toplama, ¢ikarma,|
carpma ve bolme islemlerine ait bolimii
okunmast verilmesi. Kaynak: Ders Kitabi,
34-47.

Konu Anlatimi: Klasik ve bulanik bagintilar-1

Smif-ici Uygulama (5 dk.): Keskin kiimeler {izerinde verilen|
bagintilar ile ilgili drnekleme yaptirilmasi

Smif-i¢ci Tartisma (5 dk.): Bulanik bagmti ile keskin bagmtinin
karsilastiriimasi

Kisa Smav 2 (15 dk.): Ders baginda, 6grenciye verilen 6n hazirlik
igbrevinde yer alan konulari igeren bir kisa siavin yapilmasi

Klasik baginti tanimlari, baginti islemleri
ve  Ozelliklerine ait o6n  bilgileri
etkinlestirilmesi. Kaynak: Ders Kitabi, 48
55.

Kisa Smav 2: (klasik bagmtilar {izerine
islemler).

IKonu Anlatimi: Klasik ve bulanik bagintilar-2

Sinif-ici Uygulama (15 dk.): Bulanik bagintilarda verilen tanim|
ve Ozelliklerin 6rneklemeleri

Smmf-i¢ci Tartisma (5 dk.): Bulamik bagmtilarin disiplinler
arasinda uygulanmasinin tartigilmasi

Bulanik bagintida islemlere iliskin kismin|
okunmasi. Kaynak: Ders Kitabi, 55-57.
Bulanik kartezyen ¢arpim ve bilesime ai
on bilgilerin etkinlegtirilmesi. Kaynak:
Ders Kitabi, 57-61.

IAra Smav

Smav haftasina kadar islenen konularn
tiimiiniin tekrar edilmesi

IKonu Anlatimi: Bulanik bagintilar-3

Sinif-ici Uygulama (15 dk.): Farkli bilesim kurallari, denklik|
bagmtis1 ve alfa kesit lizerine 6rneklemeler yaptirilmast.

Smif-ici Tartisma (5 dk.): Farkli disiplinler {izerine
uygulamalarmin tartigilmasi

Cikarimin  bilesimi  kurallari, denklik
siniflar, alfa kesit kavramima ait 0n
bilgilerin hatirlanmasi. Kaynaklar: [2], [3].

10

IKonu Anlatimi: Bulanik genisleme-bulanik olasilik

Smif-i¢i Uygulama (10 dk.): Bulanik genisleme, bulanik olay ve
olasiligmin anlasilmasi igin drneklemeler yaptirilmasi

Smif-i¢ci Tartisma (5 dk.): Bulanik genislemenin ve bulanik
olayn giinliik hayata uygulamasinin tartisilmast

Kisa Smav 3 (15 dk.): Ders basinda, 6grenciye verilen 6n hazirlik]
gbrevinde yer alan konulari igeren bir kisa siavin yapilmasi

Bulanik genigleme prensibine ve Bulani
olay ve bulanik olasiliga iligkin boliimiin
okunmasi tanim1 Kaynak: [3].

Kisa Smav 3: (bulanik genisleme-bulani
olasilik).

11

IKonu Anlatimi: Bulanik mantikta savurma- dilsel degiskenler
Smif-ici Uygulama (15 dk.): Modern mantikta usavurmal
uygulamalart ve dilsel degiskenler kavraminin saglikli anlasilmasi|

icin gergek hayat uygulamalarinin istenmesi.

Simif-i¢i Tartisma (5 dk.): Dilsel degiskenler izerine tartisma.

Modern mantikta usavurmaya ait On|
bilgilerin hatirlanmasi ve etkinlestirilmesi.
Kaynak: Ders Kitabi, 77-79.

Gergek  yasama  uygulanan  dilsel
degiskenler  ve bulanik dogrul
degerlerine iligkin bo6liimiin  okunmasi.
Kaynak: Ders Kitabi, 79-81.

12

IKonu Anlatimi: Bulanik mantikta usavurma, max-* yontemi

Smmif-i¢ci Uygulama (25 dk.): max-* ile ¢ikarim sonuglarinin
bulunuslarinin yaptiriimast.

Smif-ici Tartisma (5 dk.): Verilen kriterlerin giinliik hayattaki
uygulanislarini tartigilmasi

Bulanik kosullu ¢ikarim ve kriterlerini
verilmesine ve max-* ile c¢ikar
sonuglarinin ~ bulunusuna ait  bolimi
okunmasi. Kaynak: Ders Kitab1, 81-94.

13

Konu Anlatimi: Bulanik kontrol sistemleri, bulaniklagtirma

Sinif-ici Uygulama: (5 dk) Bulanik kontrol sistemini olugturan|

0geler ile aciklayict drneklemeler istenmesi

Bulaniklastirma, bulanik kural tabani,
bulanik ¢ikarim motoru mekanizmasimin|
verilmesine ait kismin okunmasi. Kaynak|
[4], 13-18.

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04)

Sayfa: 4/13



Smif-i¢ci Tartisma: (5 dk.) Bulanik kural tabami ve ¢ikarim|
motorunun ¢alismasinin tartigiimasi
IKonu Anlatimi: Durulagtirma
Sél:lii;g;elrjeygrlﬂ:;?;; élSadtll(r)ﬂII)nlzlrslilastlrmada verilen tiim verilerin| I. Bulank kontrol semasinda yer ala
v yap ’ bulaniklagtirilmig verilerin durulastiriimasi|
14 Smif-i¢ci Tartisma: (15 dk.) Yapilan bu ¢alismalarin giinliik hayat] art on ) bilgilerin etkinlegtirilmesi.
roblemlerine modellenmesinin tartigilmast Kaynaklar: [1], 65-71. [4], 19-23.
P ’ 2. Kisa smav 4: (bulanik kontrol sistemleri).
Kisa Smav 4 (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa smavin yapilmasi
Durulastirma- seg¢ilmis uygulamalar1 ile 6grenci sunumlarinin|
dinlenmesi
Simif-ici Uygulama (150 dk.): Secilen problemlerin hem| 1. Bulantkk kontrol {izerine  dgrencile
15 IMATLAB hem de diiz hesap ile anlatim1 tarafindan secilen uygulamalart
anlatilmasi.
Simif-i¢ci Tartisma (5 dk.): Programlama dillerinin bilinmesinin|
Oneminin tartigilmasi
16 IFinal Islenen konularm tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi Toplam Isyiikii
(Saat)
Ders Saati H 14 H 3 H 42
Laboratuar H H H
Uygulama (s6zlii Sinav) H H H
Arazi Caligsmasi H H H
Simif Dis1 Ders Calismasi H 14 H 5 H 70
Derse Ozgii Staj H H H
Odev H 1 H 5 H 5
Kiiciik Siavlar/Stiidyo Kritigi H 4 H 3 H 12
Projeler H H H
Sunum / Seminer H 1 H 5 H 5
Ara Sinavlar (Sinav Siiresi + Sinav 1 10 10
Hazirhk Siiresi)
Final (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 10 10
Toplam i yiikii: H 154
Toplam s yiikii / 30(s): H 5.13
AKTS Kredisi: 5
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Introduction To Fuzzy Logic

CODE

MAT3210

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Erdogan Mehmet OZKAN

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students introduce fuzzy logic and its application areas. This
course also aims to teach the place and usage areas in our daily life.

COURSE CONTENT

Fuzzy sets; multi-valued logic; fuzzy numbers, arithmetic in fuzzy numbers; fuzzy
relations; fuzzy inference and applications.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Aksoy, Yavuz, Ozkan, E. Mehmet, Karanfil, Salih. Bulanik Mantiga Giris. YTU Yayin,
2003.

Required Readings:

[1] Paksoy, Turan. Pehlivan, Nimet, Yapic1. Ozceylan, Eren. Bulanik Kiime Teorisi

Nobel, 2013.

[2] https://avys.omu.edu.tr/storage/app/public/tlsenel/108854/+5.HAFTA Genisleme

kurali, Bulanik baginti.pdf.
[3] https://ekblc.files.wordpress.com/2013/09/bmd.pdf
[4] Odiik, M. Nuri. Bulanik Mantik Yéntemi ve Uygulamalart. Tksad, 2019.

Course Learning Outcomes

Upon successful completion of the course, students will be able to

1. Express mathematical structure of fuzzy logic as the logic of technology.

2. Apply development of a membership function using various methods.
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Transfer their mathematical knowledge to other disciplines.

4. Compare modern logic with fuzzy logic

5. Analyze the application areas of fuzzy logic.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:

14 %5
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes
| Laboratory H H ‘
| Application H H ‘
| Field Work H H ‘
| 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 %5
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
1 %10
e Detailed Assessment Criteria:
-Ability to accurately explain the topics learned
-Proper use of presentation techniques
‘ Project H H
‘ Seminar/Workshop
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Midterms:

Content: Comprehensive questions covering all topics addressed up
to the exam week

Format: Face-to-face written exam. (90 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. (75-90 minutes).
Detailed 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 H

Percentage of Final Examination H

TOTAL H

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

Related Preparation

Recall and activate prior knowledge of crisp sets, their
properties and basic knowledge in Modern logic.
Source: Coursebook, 9-18.

Reading the chapter on multivalued logic Source:
Coursebook, 18-23.

Enabling prior knowledge about the emergence of
fuzzy set. Source: Coursebook, 25-28.
Reading of theoretical set operations.
Coursebook, 28-33. [1], 24-32.

Sources:

Reading the chapter on logical operations in fuzzy sets.
Source: [1], 37-40.

WEEKS COURSE OUTLINE
Lecture: Crisp sets and modern logic, multivalued|
logic
Quick Practice (5 minutes): Making simple sampling
1 related to crisp sets and their properties
In-Class Discussion (5 minutes): Discussion about the]
use of the concepts of crisp sets and modern logic in|
mathematics and other disciplines
Lecturer: Basic concepts in fuzzy sets-1
Quick Practice (5 minutes): Making examples off
theoretical set operations of fuzzy sets
2
In-Class Discussion (5 minutes): Discussion on the
applications of fuzzy set concepts in daily life and
comparison with classical set
Lecture: Basic concepts in fuzzy sets-2
Quick Practice (5 minutes): Performing the given
3 operations on the samples
In-Class Discussion (5 minutes): Discussing the]
difference with operations on crisp sets
Lecture: Membership functions, fuzzy numbers
Quick Practice (5 minutes): Making examples on|
4 types of membership functions
In-Class Discussion (5 minutes): Discussion of fuz
number concept

Enabling prior knowledge of the characteristic function
and the membership function underlying fuzzy sets.
Source: [1], 32-37.

Reading the chapter on the definition of fuzzy
numbers. Source: Coursebook, 34-35.

Quiz 1: (fuzzy set operations).
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Quiz 1 (15 minutes): A quiz at the end of the class
covering the topics taught during the session

Lecture: Fuzzy numbers and fuzzy arithmetic

Practice (15 minutes): Practice on 4 operations i
fuzzy numbers

1. Reading the chapter on addition, subtraction,

5 multiplication and division of fuzzy numbers. Source :
. . . . . Coursebook, 34-47.
In-Class Discussion (5 minutes): Discussion of
operations in fuzzy numbers in two different ways
Lecture: Classical and fuzzy relations-1
Quick Practice (5 minutes): Sampling about the
relations given on crisp sets
1. Enabling prior knowledge of classical relation
In-Class Discussion (5 minutes): Comparison o definitions, relation operations and properties. Source:
6 . . .
fuzzy relation and crisp relation Coursebook, 48-55.
2. Quiz 2: (operations on classical relations).
Quiz 2 (15 minutes): A short quiz at the beginning o
the lesson, covering topics assigned as pre-class|
[preparation
Lecture: Classical and fuzzy relations-2
Practice (15 minutes): Examples of definitions an 1. Reading the section on operations in fuzzy
7 properties given in fuzzy relations relation.Source: Coursebook, 55-57.
2. Activation of prior knowledge of fuzzy cartesian
In-Class Discussion (5 minutes): Discussion of th product and composition. Source: Coursebook, 57-61.
application of fuzzy relations across disciplines
8 Midterm 1 Review of all topics covered up to the exam week.
Lecture: Fuzzy relations-3
Practice (15 minutes): Examples on differen
composition rules, equivalence relation and alpha cuts| 1. Recall preliminary knowledge of composition of
9 section inference rules, equivalence classes, alpha cross section
concept. Source: [2], [3].
In-Class Discussion (5 minutes): Discussion o
applications on different disciplines
Lecture: Fuzzy expansion-fuzzy probability
Practice (10 minutes): Making examples to|
understand fuzzy expansion, fuzzy event an
probability 1. Definition of the principle of fuzzy expansion and the
In-Class Discussion (5 minutes): Discussing th readmg .Of the chapter on fuzzy event and fuzzy
10 application of fuzzy expansion and fuzzy event to dail probability Source: [3]
li‘;g Yy exp 2 Y 2. Quiz 4: (fuzzy expansion-fuzzy probability).
Quiz 4 (15 minutes): A short quiz at the beginning o
the lesson, covering topics assigned as pre-class
[preparation
Lecture: Reasoning in fuzzy logic - linguistic variables
Practice (1.5 minutes): Reasomng appl.lcatlor.ls N 1. Recalling and activating prior knowledge of reasoning
modern logic and the concept of linguistic variables . .
; Lo . in modern logic. Source: Coursebook, 77-79.
and real life applications are required for a sound] . . .
11 nderstanding of the concent 2. Reading the chapter on linguistic variables and fuzzy
& P truth values applied to real life. Source: Coursebook,
In-Class Discussion (5 minutes): Discussion o 79-81.
linguistic variables
Lecture: Reasoning in fuzzy logic, max-* method
1. Reading the chapter on fuzzy conditional inference and
12 [Practice (25 minutes): Finding the results of inference] its criteria and finding inference results with max-*.

Iwith max-*

Source: Coursebook, 81-94.
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In-Class Discussion (5 minutes): Discussing th
application of the given criteria in daily life

Lecture: Fuzzy control systems, fuzzification

Quick Practice: (5 minutes): Requesting illustrativ
examples with the elements that make up the fuzzy

1. Reading the section on fuzzification, fuzzy rule base,
13 control system

fuzzy inference engine mechanism. Source: [4], 13-18.

In-Class Discussion: (5 minutes): Discussion of th
operation of the fuzzy rule base and inference engine

Lecture: Defuzzification

Practice: (15 minutes): Sampling of all data given i

the methods of defuzzification 1. Activation of prior information related to the
clarification of fuzzy data included in the fuzzy control
14 In-Class Discussion: (15 minutes): Discussing th scheme. Sources: [1], 65-71. [4], 19-23.
modeling of these studies to daily life problems 2. Quiz 4: (fuzzy control system).

Quiz 4 (15 minutes): A quiz at the end of the class
covering the topics taught during the session

Defuzzification - listening to student presentations wit
selected applications

15 Practice (150 minutes): Explanation of selecte 1. Explanation of applications on fuzzy control selected
problems with both MATLAB and plain calculus by the students
In-Class Discussion (5 minutes): Discussing th
importance of knowing programming languages

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Number Duration Total Workload
(Hour)
| e

Course Hours 3 42

Laboratory H H

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

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

Final (Examination Duration + Examination Prep. Duration) 10

Total Workload: H

Total Workload / 30(h): H

ECTS Credit:
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PS:-I Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade
edebilecek, bunlar arasinda
iliski kurabilecek ve
teoremlerin  uygulamalarini
aciklayabileceklerdir. / State = = - - -
the definitions and theorems
in fundamental areas of
mathematics such as
geometry, analysis, linear
algebra, abstract mathematics,
and differential equations,
establish connections between
them and explain their
applications.

PQ-Z Matematik alanindaki

teorik ve uygulamali
bilgilerini ve matematiksel
diigiinme becerilerini
kullanarak standart ve
karmagik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢ozebilecek ve
matematiksel bir Onermenin
gecerliligini  farklt  ispat
yontemleri ile
ispatlayabileceklerdir. / - - - - -
Identify standard and complex
mathematical problems, solve
these problems with analytical
and/or numerical methods and
prove the wvalidity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking

skills.

Pg;-3 Matematik alanindaki
teorik ve uygulamal
bilgilerini ve matematiksel
diigiinme becerilerini

kullanarak gercek hayattaki
problemlerin ~ matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gecerli ¢oziimler
iiretebileceklerdir. / Develop
mathematical models for real-
life problems and generate
valid solutions based on these
models using their theoretical
and applied knowledge of
mathematics and
mathematical thinking skills.

I~

I

I~

I~
1
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PS‘-4 Disiplinlerarast bir

yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. /
Synthesise knowledge
acquired  from  different
disciplines through an
interdisciplinary approach.

PS:-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diisiinme
becerilerini, teorik matematik,
yazilim, finans ve ydnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda
gelistirebileceklerdir. /
Advance  their  acquired
knowledge in mathematics
and mathematical thinking
skills in both disciplinary and
interdisciplinary  areas  of
specialisation such as pure
mathematics, software,
financial and managerial
mathematics, biomathematics,
data science, and financial
statistical methods.

Pg-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek igin
kullanabileceklerdir. / Use at - = = - -
least one  programming
language and computer and
artificial intelligence
technologies widely employed
in mathematics for problem-
solving, data analysis, and
simulations.

PC-7 Matematik ve ilgili

alanlardaki bilimsel ve
teknolojik geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulasmak igin
hayat boyu 0grenme
stratejilerini
kullanabileceklerdir. / Follow
scientific and technological
developments in mathematics
and related fields, assess
career opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

19}
19}
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PC-8 Bilimsel
aragtirmalarint  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglari 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.

PS ‘-9 Bireysel olarak ya da

takimlarda  etkin  bigimde
calisabileceklerdir. /  Work - - - - -
effectively both independently
and as part of a team.

Pg -10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik
arastirma tasarlayip
yiiriitebileceklerdir. /  Access
reliable sources of
information, conduct literature
reviews, and design and carry
out academic research in the
field of mathematics.

PS ;- 11 Matematiksel

konulari, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Oziimlerini, matematik
terminolojisi kullanarak tiim
paydaslara Tiirkge ve
Ingilizcede sozlii ve yazili
olarak etkili bigimde
aktarabileceklerdir. / - - = = =
Effectively communicate
mathematical 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.

I

I~
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