FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Lineer Fark Denklemleri

DERSIN KODU

MAT4530

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @Matematik Lisans Program

DERSIN KATEGORISi

Uzmanlik / Alan Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Nuran GUZEL

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin lineer fark denklemlerinin teorik temellerini 6grenmelerini, bu
denklemleri ¢dziimleme ve yorumlama becerisi kazanmalarini saglamaktir. Ders
kapsaminda, fark denklemlerinin ¢6ziim yontemleri, baslangi¢ deger problemleri, homojen
ve homojen olmayan sistemler ile uygulamali rnekler ele almarak 6grencilerin matematiksel
diistinme, modelleme ve analitik ¢oziim becerilerinin gelistirilmesi hedeflenmektedir.
Ayrica, ders sonunda Ogrencilerin fark denklemlerini miihendislik, ekonomi, biyoloji ve
bilgisayar bilimleri gibi farkli disiplinlerde modelleme araci olarak kullanabilecek diizeye
ulagmalar1 amaglanmaktadir.

DERSIN ICERIGi

Fark denklemlerine giris; birinci mertebeden lineer fark denklemleri; birinci mertebeden fark
denklemlerinin denge noktalarinin local stabilitesi igin gereken kriterlerin belirlenmesi;
yiiksek mertebeden sabit katsayili lineer homojen fark denklemleri; belirsiz katsayilar
yontemi; sabitin degisimi yontemi; lineer fark denklemleri sistemleri; stabilite teorisi; Z ve
ters Z-doniigimii.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR
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Ders Kitabi:
[1] Elaydi, Saber. An introduction to Difference Equations, 3. baski, Springer, 2005.

[2] Soykan, Yiiksel, Gocen, Melih ve Glimiis Mehmet. Lineer Fark Denklemleri, 1. baski,
Segkin Yayincilik, 2017.
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Bu dersi basariyla tamamlayan 6grenciler,

1. Fark denklemlerinin temel kavramlarini ve 6zelliklerini agiklayabileceklerdir.

Birinci ve yiiksek mertebeden lineer fark denklemlerini ¢6ziim ydntemleriyle
uygulayabileceklerdir.

Homojen ve homojen olmayan fark denklemlerini ayurt ederek, uygun ¢6ziim
stratejileri gelistirebileceklerdir.

Ders Ogrenim Ciktilar:

Lineer fark denklemleri sistemlerini analiz edip ¢dzebileceklerdir.
Z-doniistimii yontemini fark denklemlerinin ¢6ziimiinde kullanabileceklerdir.

Fark denklemlerini miihendislik, ekonomi, biyoloji ve bilgisayar bilimleri gibi
disiplinlerde modelleme araci olarak uygulayabileceklerdir.

Matematiksel diisinme ve problem ¢6zme becerilerini gelistirerek elde edilen
sonuglar1 yorumlayabileceklerdir.

DEGERLENDIRME SiSTEMI

Etkinlikler Say1 Katki Pay1

Devam/Katilim:
e icerik: Ogrencilerin derse devam etmeleri ve katilmalar

e Detayh Degerlendirme Kriterleri:
14 %S5

- Derse aktif katilim ve soru sorma
- Sinif-i¢i tartigmalara ve problem ¢ézme siireglerine katki
saglayabilme

‘ Laboratuvar H H

| Uygulama H H

‘ Arazi Calismasi H H

Derse Ozgii Staj

Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasmna kadar islenen konularin timiinii kapsayan
kapsamli sorularin sorulmasi

e  Format: Yiiz yiize. Coktan segmeli kisa sinav (5-10 dakika) 5 %425

e Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

|Oaer | |

‘ Sunum/Jiiri H H

[ Proie | |

‘ Seminer/Workshop H H

Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularin tiimiinii kapsayan
kapsaml1 sorular

. 1 %30
e  Format: Yiiz yiize. Smav (90 dakika)

e  Detayh Degerlendirme Kriterleri:
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-Dersin temel kavramlarinin anlagildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siire¢lerinin yiiriitiilmesi

Final:

e igerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)

e Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-fleri diizey problem ¢ézme becerilerinin kullanilabilmesi

1 %40

Dénem ici Calismalarin Basar1 Notuna Katkis H %60
Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM H %100

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

IKonu Anlatimi: Fark denklemlerine giris, diziler ve temel
kavramlar

Smif-ici Uygulama (5 dk.): Basit bir rekiirsif dizinin (6rnegin|

Diziler ve ozelliklerine iliskin 6n bilgileri
hatirlanmasi. Kaynak: Ders Kitab1 [2], 2-
20.

1 Fibonacei dizisi) clle gozdiiriilmesi Fark denklemlerine giris konularmi igere
Smif-ici Tartisma (5 dk.): Fark denklemlerinin giinliik yasam ve| bolimlerin okunmast. Kaynak: Ders Kitab
R [2], 40-55.
disiplinler aras1 kullanim alanlarinin tartisilmasi
IKonu Anlatimi: Birinci mertebeden lineer fark denklemleri,
6nemli 6zel durumlar, denge noktalart Diferansiyel denklemlerin niimeri
- . e o ¢ozlimiinde kullanilan Euler y6nteminin|
Siif-i¢i Uygulama (5 dk.): Basit bir niifus modeli iizerinden| hatrrlanmast. Kaynak: Ders Kitabt [1], 20
hesaplama 24
2 Sinif-i¢i Tartisma (5 dk.): Birinci mertebe modellerin ekonomiye| Birinci mert@eden ll?e"er far}( denklemleri
uvoulanabilirlisinin tartisiimast konularin1 igeren boliimlerin  okunmasi.
ve £ 3 Kaynak: Ders Kitabi [1], 1-17.
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari Kisa  Smav 1 (diziler ve  ozellikleri)
. . Kaynak: Ders Kitabi [2], 2-20.
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Birinci mertebeden fark denklemlerinin denge]
noktalarinin local stabilitesi i¢in gereken kriterlerin belirlenmesi Denge noktasi kavramina iligkin  On|
bilgilerin hatirlanmasi ve etkinlestirilmesi.
3 Sinif-i¢i Uygulama (5 dk.): Ornek problem ¢6ziimii Kaynak: Ders Kitab1 [1], 9-13.
Denge noktasinin local stabilitesi i¢in krite
Sinif-i¢i Tartisma (5 dk.): Lineer olmayan durumlarla farkinin| konularmi igeren bdliimlerin  okunmasi.
tartigilmasi Kaynak: Ders Kitab1 [1], 27-35.
Konu Anlatimi: Yiiksek mertebeden sabit katsayili lineer - S . S
. . Fark analizine iliskin 6n bilgileri
homojen fark denklemleri . .. . ]
hatirlanmasi ve etkinlestirilmesi. Kaynak:
. . T N - Ders Kitabi [1], 57-64.
Smif-i¢i Uygulama (S dk.): Ikinci dereceden 6rnek ¢oziim Yiiksel mertebeden sabit katsayili lince
4 Simif-ici  Tartisma (5 dk.): Denklemlerin diferansiyel homojen farlf denklem}.etlnlfl genel teorisi,
denklemlerle benzerliginin tartigilmasi konusunu igeren - bolimiln  okunmast,
Kaynak: Ders Kitab1 [1], 64-83.
Kisa Smav 2 (15 dk.): Ders sonunda, derste islenen konular Kls? 'Smay 2 (denge noktast ve loca
. . stabilite kriteri) Kaynak: Ders Kitab1 [1],
liceren bir kisa siavin yapilmasi 2735
Konu Anlatimi: Yiiksek mertebeden sabit katsayili nonlineer| Diferansiyel  denklemlerin  ¢dziimiinde
5 lhomojen fark denklemleri: belirsiz katsayilar yontemi kullanilan belirsiz katsayilar yOntemine

Smif-i¢i Uygulama (5 dk.): Yontemin bir 6rnege uygulanmasi

iliskin 6n bilgilerin hatirlanmas1  ve

etkinlestirilmesi. Kaynak: Ders Kitab1 [1],
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Siif-i¢i Tartisma (5 dk.): Gerg¢ek hayattaki modellemesi {izerine|
tartisma

83-89.

Yiiksek  mertebeden  sabit  katsayily
nonlineer homojen fark denklemleri ici
Belirsiz Katsayilar Yontemi konularin
iceren boliimlerin okunmasi. Kaynak: Ders
Kitabi [1], 83-89.

Konu Anlatimi: Yiiksek mertebeden sabit katsayili nonlineer
homojen fark denklemleri: sabitin degisimi yontemi

Sinif-i¢i Uygulama (5 dk.): Yontemin bir 6rnege uygulanmast

Smif-i¢ci Tartisma (5 dk.): Homojen ve homojen olmayan|
denklemlerin farklariin tartigilmasi

Kisa Smav 3 (15 dk.): Ters yiiz edilmis 6grenme (flipped
learning) yontemi ¢er¢evesinde, ders basinda, dgrenciye verilen|
6n hazirlik gorevinde yer alan konulari igeren bir kisa sinavin|
lyapilmast

Diferansiyel  denklemlerin  ¢dziimiinde
kullanilan sabitin degisimi yOnteming
iliskin 6n bilgilerin hatirlanmas1  ve
etkinlestirilmesi. Kaynak: Ders Kitab1 [1],
89-91.

Kisa Sinav 3: (diziler, denge noktasi, lokal
stabilite kriteri) Kaynaklar: Ders Kitabi [2],
2-20; Ders Kitab1 [1], 27-35.

Konu Anlatimi: Uygulamalar: tek yillik bitkilerin yayilimi ve
cogalmasi, kumarbazin iflasi, milli gelir, bilgi iletimi

Sinif-i¢i Uygulama (5 dk.): Verilen modellerin ¢6ziimleri

Sinif-i¢i Tartisma (5 dk.): Gergek yasam problemlerine uyarlama
lizerine tartigma

Belirsiz katsayilar ve sabitin degisimi|
yontemlerine  iligkin ~ 6n  bilgileri
hatirlanmasi ve etkinlestirilmesi. Kaynak|
Ders Kitabi [1], 83-91.

Tek yillik bitkilerin yayilimi ve ¢ogalmasi,
kumarbazin iflasi, milli gelir, bilgi iletimi
modellerini i¢eren boliimlerin okunmasi.
Kaynak: Ders Kitab1 [1], 104-110.

|Ara Siav

Smav haftasina kadar islenen konularn
tiimiiniin tekrar edilmesi

Konu Anlatimi: Lineer fark denklemleri sistemleri-matris|
lyontemi

Sinif-i¢i Uygulama (5 dk.): 2x2 sistem ¢oziimil

Smif-i¢ci Tartisma (5 dk.): Sistem ¢6ziimlerinin uygulamal
alanlarinin tartigilmasi

Matris  Ozellikleri, bir matrisin ranki,
denklem sistemlerinin tek ¢6ziimiinii
olabilme kosuluna iliskin 6n bilgileri
hatirlanmas1 ve etkinlestirilmesi. Kaynak:
Ders Kitabi1 [1], 125-135.
Kosegenlestirilebilen — matrisler, Jorda
formu, blok koésegen matris konularmni
iceren boliimlerin okunmasi. Kaynak: Ders
Kitabi [1], 135-153.

10

IKonu Anlatimi: Lineer periyodik fark denklem sistemleri
Simif-ici Uygulama (5 dk.): Ornek bir sistem ¢oziimii

Sinif-i¢i Tartisma (5 dk.): Lineer cebirle iligkisinin tartigilmasi
Kisa Smav 4 (15 dk.): Ters yiiz edilmis 6grenme (flipped|
learning) yontemi ¢ercevesinde, ders basinda, 6grenciye verilen|

0n hazirlik gorevinde yer alan konular igeren bir kisa sinavin|
lyapilmast.

Matris tanimlar1 ve 6zelliklerine iliskin &
bilgilerin hatirlanmas1 ve etkinlestirilmesi.
Kaynak: Ders Kitab1 [1], 125-135.

Lineer periyodik fark denklem sistemleri]
konularini igeren boliimlerin  okunmast.
Kaynak: Ders Kitab1 [1], 153-159.

Kisa Sinav 4: (diziler, denge noktasi, lokal
stabilite kriteri, belirsiz katsayilar ve sabiti
degisimi yontemleri) Kaynaklar: Ders|
Kitabi [2], 2-20. Ders Kitabi [1], 27-35; 83
91.

11

IKonu Anlatimi: Uygulamalar: Markov zincirleri, diizenli Markov|
zincirleri, sogurucu Markov zincirleri, bir ticaret modeli, 1s1
denklemi

Simif-ici Uygulama (5 dk.): Verilen modellerin ¢dztimleri

Simif-ici Tartisma (5 dk.): Gergek yasam problemlerine uyarlama
lizerine tartigma

Matris tanimlart ve dzelliklerine iligkin 6n|
bilgilerin hatirlanmast ve etkinlestirilmesi.
Kaynak: Ders Kitab1 [1], 125-135.

Markov  zincirleri, diizenli  Marko

zincirleri, sogurucu Markov zincirleri, Bi

ticaret modeli, 1s1 denklemi konularin
iceren boliimlerin okunmasi. Kaynak: Ders
Kitabi [1], 159-173.

12

Konu Anlatimi: Stabilite teorisi
Smif-i¢i Uygulama (S dk.): Teoriye genel bakis

Sinif-i¢i Tartisjma (5 dk.): Teorinin miihendislikteki 6neminin|
tartigilmast

Bir matrisin normu kavramina iliskin On|
bilgilerin hatirlanmast ve etkinlestirilmesi.
Kaynak: Ders Kitab1 [1], 174-176.
Stabilitenin notasyonlart konularimni igere
boliimlerin okunmasi. Kaynak: Ders Kitabi
[1], 176-184.

Kisa Smav 5: (lincer denkle
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Kisa Smav 5 (15 dk.): Ders sonunda, derste islenen konulari sistemlerinin ¢oziim yontemleri) Kaynak:
iceren bir kisa siavin yapilmasi Ders Kitabi [1], 135-153.
IKonu Anlatimi: Z- doniisiimii )
1. Integral doniisimler kavramma ilisgkin 6
Simif-ici Uygulama (5 dk.): Z- Doniisiimiiniin  6zelliklerinin| bilgilerin hatirlanmasi ve etkinlestirilmesi.
13 incelenmesi Kaynak: Ders Kitabi [1], 274-277.
2.  Z-Doniigiimiiniin tanim1 ve  Ozellikleri
Sinif-i¢i Tartisma (5 dk.): Disiplinler aras1 uygulamalar {izerine| konularin1 igeren boliimlerin  okunmast.
tartisma Kaynak: Ders Kitabi [1], 274-277.
1. Z-donlisimiinin tanimi ve Ozelliklering
Konu Anlatimi: Ters Z-doniisimi ve fark denklemlerinin| iligkin 6n bilgilerin hatirlanmas1 e
coziimii etkinlestirilmesi. Kaynak: Ders Kitab1 [1],
274-277.
. e 2. Ters Z-doniisiimiiniin tanim1 ve 6zellikleri
Simif-i¢i Uygul 5dk.): D k1 1 . .
14 imf-i¢i Uygulama ( ): Doniistimiin 6rmeklere uygulanmast konularin1 igeren bdolimlerin  okunmasi.
) ] Kaynak: Ders Kitab1 [1], 282-291.
Smif-i¢ci Tartisma (5 dk.): Dersin kazanimlarmin mesleki| 3. Z ve ters Z-doniisiimlerinin far
yasamdaki yeri lizerine tartigma denklemlerine uygulanmasi. Kaynak: Ders
Kitab1 [1], 282-291.
IKonu Anlatimi: Kuvvet serisi yontemi, kismi kesirler yontemi ve| 1. Z- ve ters Z-Déniisiimiiniin tanimi ve
tersleme integral yontemi ozelliklerine  iliskin ~ 6n  bilgilerin)
hatirlanmas1 ve etkinlestirilmesi. Kaynak||
15 Smif-i¢i Uygulama (5 dk.): Yontemlerin drneklere uygulanmasi Ders Kitabr [1], 274-291.
2. Kuvvet serisi yontemi, kismi kesirle
Smmif-i¢ci Tartisma (5 dk.): Dersin kazanimlarmin mesleki yontemi ve tersleme integral yontemi
yasamdaki yerinin tartisilmast konularini igeren boliimlerin - okunmast.
Kaynak: Ders Kitab1 [1], 282-291.
16 IFinal Islenen konularm tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
Etkinlikler Say1 Siiresi Toplam fsyiikii
(Saat)
Ders Saati H 14 H 3 H 42
Laboratuar H H H
Uygulama (s6zlii Sinav) H H H
Arazi Calismasi H H H
Simif Dis1 Ders Calismasi H 14 H 3 H 42
Derse Ozgii Staj H H H
Odev L |
Kiiciik Smavlar/Stiidyo Kritigi H 5 H 2 H 10
Projeler H H H
Sunum / Seminer H H H
Ara Simavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 30 30
Final (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 30 30
Toplam s yiikii: H 154
Toplam s yiikii / 30(s): H 5.13
AKTS Kredisi: 5
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Linear Difference Equations

CODE

MAT4530

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

Selective @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Nuran GUZEL

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students gain theoretical foundations of linear difference
equations and to acquire the ability to analyze and interpret these equations. Within the
scope of the course, solution methods of difference equations, initial value problems,
homogeneous and non-homogeneous systems, as well as applied examples will be
discussed in order to enhance students’ skills in mathematical thinking, modeling, and
analytical problem-solving. Furthermore, by the end of the course, students are expected
to reach a level where they can use difference equations as a modeling tool in various
disciplines such as engineering, economics, biology, and computer science.

COURSE CONTENT

Introduction to difference equations; first-order linear difference equations; determination
of criteria for local stability of equilibrium points in first-order difference equations;
higher-order linear homogeneous difference equations with constant coefficients; method
of undetermined coefficients; method of variation of parameters; systems of linear
difference equations; stability theory; Z-transform and inverse Z-transform.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

[1] Elaydi, Saber. An introduction to Difference Equations, 3rd ed., Springer, 2005.

[2] Soykan Yiiksel, Gocen Melih, Giimiis Mehmet. Lineer Fark Denklemleri, 1.
baski, Se¢kin Yayincilik, 2017.

Course Learning Outcomes

Upon successful completion of the course, students will be able to
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Explain the fundamental concepts and properties of difference equations.
Apply solution methods to first- and higher-order linear difference equations.

Develop appropriate solution strategies with distinguishing between
homogeneous and non-homogeneous difference equations.

Analyse the solution of systems of linear difference equations.

Use the Z-transform method in solving difference equations.

Apply difference equations as a modeling tool in disciplines such as
engineering, economics, biology, and computer science.

Develop mathematical thinking and problem-solving skills with interpretation
of obtained results.

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)
5 %25

o  Detailed Assessment Criteria:

-Ability to solve problems related to the theoretical topics covered in
the course

‘ Homework Assignments H H

‘ Project H H

| Presentations/Jury H H ‘

| Seminar/Workshop H H

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

) ) 1 %30
e  Format: Face-to-face written exam. (90 minutes).

o  Detailed Assessment Criteria:
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-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. (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

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Introduction to difference
sequences, and fundamental concepts

equations,|

Quick Practice (5 minutes): Manuel solution of a
simple recursive sequence (e.g., the Fibonacci
sequence)

In-Class Discussion (5 minutes): Discussion on|
difference equations in daily life and across disciplines

Recollection and activation of prior knowledge on
sequences and their properties. Source: Coursebook
[2], 2-20.

Reading sections covering the introduction to
difference equations. Source: Coursebook [2], 40-55.

Lecture: First-order linear difference equations,)
important special cases, equilibrium points

Quick Practice (5 minutes): Calculations using a
simple population model

2 In-Class Discussion (5 minutes): Discussion on|
applicability of first-order models in economics

Quiz 1 (15 minutes): A short quiz at the end of the]
class covering the topics discussed

Recollection and activation of the Euler method used in
the numerical solution of differential equations.
Source: Coursebook [1], 20-24.

Reading sections covering first-order linear difference
equations. Source: Coursebook [1], 1-17.

Quiz 1: (sequences and their properties) Source:
Coursebook [2], 2-20.

[Lecture: Determination of criteria for local stability o
equilibrium points in first-order difference equations

Quick Practice(S minutes): Solving an example
[problem

In-Class Discussion (5 minutes): Discussion on
differences with nonlinear cases

Recollection and activation of prior knowledge on the
concept of equilibrium points. Source: Coursebook
[1],9-13.

Reading sections covering the criteria for local stability
of equilibrium points. Source: Coursebook [1], 27-35.

Lecture: Higher-order linear homogeneous difference
lequations with constant coefficients

Quick Practice (5 minutes): Solving a second-orde

Recollection and activation of prior knowledge on
difference analysis. Source: Coursebook [1], 57-64.
Reading the section on the general theory of higher-
order linear homogeneous difference equations with
constant coefficients. Source: Coursebook [1], 64-83.
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example

In-Class Discussion (5 minutes): Discussion o
similarities between difference equations an
differential equations

Quiz 2 (15 minutes): A short quiz at the end of the]
class covering the topics discussed

W

Quiz 2: (equilibrium point and local stability criteria)
Source: Coursebook [1], 27-35.

Lecture: Higher-order nonlinear homogeneous
difference equations with constant coefficients: method
of undetermined coefficients

Quick Practice (5 minutes): Application of the
method to an example

In-Class Discussion (5 minutes): Discussion on real
life modeling

Recollection and activation of prior knowledge on the
method of undetermined coefficients used in solving
differential equations. Source: Coursebook [1], 83—89.
Reading sections on the method of undetermined
coefficients for higher-order nonlinear homogeneous
difference equations with constant coefficients.
Source: Coursebook [1], 83—89.

Lecture: Higher-order nonlinear homogeneous|
difference equations with constant coefficients: Metho
of variation of parameters

Quick Practice(5 min): Application of the method to|
an example

In-Class Discussion (5 min): Discussion o
differences  between  homogeneous and non
homogeneous equations

Quiz 3 (15 min): Within the framework of flipped|
learning, a short quiz at the beginning of the class
covering the topics given as pre-class preparation

Recollection and activation of prior knowledge on the
method of variation of parameters used in solving
differential equations. Source: Coursebook [1], 89-91.
Quiz 3: (sequences, equilibrium point, and local
stability criteria) Sources: Coursebook [2], 2-20.
Coursebook [1], 27-35.

[Lecture: Applications: propagation and reproduction|
of annual plants, gambler’s ruin, national income,|
information transmission

Quick Practice (5 minutes): Solving the given models

In-Class Discussion (5 minutes): Discussion on|
adapting to real-life problems

. Recollection and activation of prior knowledge on the

methods of undetermined coefficients and variation of
parameters. Source: Coursebook [1], 83-91.

. Reading sections on models of propagation and

reproduction of annual plants, gambler’s ruin, national
income, and information transmission. Source:
Coursebook [1], 104-110.

Midterm

Review of all topics covered up to the exam week.

Lecture: Systems of linear difference equations-
matrix method

Quick Practice (5 minutes): Solving a 2x2 system

In-Class Discussion (5 minutes): Discussion o
application areas of system solutions

Recollection and activation of prior knowledge on
matrix properties, rank of a matrix, and the condition
for a system of equations to have a unique solution.
Source: Coursebook [1], 125-135.

Reading sections on diagonalizable matrices, Jordan
form, and block diagonal matrices. Source:
Coursebook [1], 135-153.

10

Lecture: Linear periodic systems of difference]
equations

Quick Practice (5 minutes): Solving an example
System

In-Class Discussion (5 minutes): Discussion o

Recollection and activation of prior knowledge on
matrix definitions and properties. Source: Coursebook
[1], 125-135.

Reading sections on linear periodic systems of
difference equations. Source: Coursebook [1], 153—
159.

Quiz 4: (sequences, equilibrium point, local stability
criteria, method of undetermined coefficients, and
method of variation of parameters) Sources:
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relationship with linear algebra

Quiz 4 (15 minutes): Within the framework of flippe
learning, a short quiz at the beginning of the class|
covering the topics given as pre-class preparation

Coursebook [2], 2-20. Coursebook [1], 27-35; 83-91.

11

[Lecture: Applications: Markov chains, regular Markov
chains, absorbing Markov chains, a trade model, hea
equation

Quick Practice (5 minutes): Solving the given models

In-Class Discussion (5 minutes): Discussion o
adapting to real-life problems

Recollection and activation of prior knowledge on
matrix definitions and properties. Source: Coursebook
[1], 125-135.

Reading sections on Markov chains, regular Markov
chains, absorbing Markov chains, a trade model, and
the heat equation. Source: Coursebook [1], 159-173.

12

Lecture: Stability theory

Quick Practice (5 minutes): General overview of th
theory

In-Class Discussion (5 minutes): Discussion o
importance of the theory in engineering

Quiz 5 (15 minutes): A short quiz at the end of the]
class covering the topics discussed

Recollection and activation of prior knowledge on the
concept of the norm of a matrix. Source: Coursebook
[1], 174-176.

Reading sections on the notations of stability. Source:
Coursebook [1], 176-184.

Quiz 5: (solution methods for linear systems of
equations) Source: Coursebook [2], 135-153.

13

Lecture: Z-transform

Quick Practice (5 minutes): Examining the properties|
of the Z-transform

In-Class Discussion (5 minutes): Discussion on|
interdisciplinary applications

Recollection and activation of prior knowledge on the
concept of integral transforms. Source: Coursebook
[1],274-277.

Reading sections on the definition and properties of the
Z-transform. Source: Coursebook [2], 274-277.

14

Lecture: Inverse Z-transform and solution o
difference equations

Quick Practice (5 minutes): Applying the transfo
to examples

In-Class Discussion (5 minutes): Discussion on|
relevance of the course outcomes in professional
practice

Recollection and activation of prior knowledge on the
definition and properties of the Z-Transform. Source:
Coursebook [1], 274-277.

Reading sections on the definition and properties of the
Inverse Z-transform. Source: Coursebook [1], 282-
291.

Application of Z and Inverse Z-Transforms to
difference equations. Source: Coursebook [1], 282-
291.

15

[Lecture: Power series method, partial fraction method,|
and inversion integral method

Quick Practice (5 minutes): Applying the methods to|
examples

In-Class Discussion (5 minutes): Discussion on
relevance of the course outcomes in professional
practice

Recollection and activation of prior knowledge on the
definition and properties of Z and Inverse Z-
Transforms. Source: Coursebook [1], 274-291.
Reading sections on the power series method, partial
fraction method, and inversion integral method.
Source: Coursebook [1], 282-291.

16

[Final

Review of all topics covered.
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ECTS WORKLOAD TABLE

—————T1
Activities Number Duration Total Workload
(Hour)

Course Hours 42

Laboratory

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)

Final (Examination Duration + Examination Prep. Duration)

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Pg-l Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade
edebilecek, bunlar arasinda
iligki 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.

[°N
[°N
[°N
1w
1w
[\9)
1

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  farkli  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

&

1

1

1
1w
[
(%)

skills.

Pg-3 Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
disiinme becerilerini

kullanarak gergek hayattaki
problemlerin ~ matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gecerli ¢oziimler
tiretebileceklerdir. / 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.

1w
I
1w
I
1w
1w
1w
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PS:-4 Disiplinleraras1 bir

yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. / _ _ _ _ 3 4 4
Synthesise knowledge - - = - = - -
acquired  from  different
disciplines through an
interdisciplinary approach.

PQ-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diigiinme
becerilerini, teorik matematik,
yazihm, finans ve ydnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarast
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.

PQ-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 i¢in
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 icin
hayat boyu 6grenme
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.
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PS:-S Bilimsel
aragtirmalarini  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlar1 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.

PS 1-10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik

aragtirma tasarlayip
ylriitebileceklerdir. / 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 tim
paydaslara Tiirkge ve
Ingilizcede soézlii 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
1w
I
1w
1w
I~
1w
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