FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Diferansiyel Denklemler 1

DERSIN KODU

MAT2171

YEREL KREDISi

4

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Zorunlu @Matematik Lisans Program

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Yonca SEZER

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, 6grencilerin diferansiyel denklemleri, diferansiyel denklem ¢oziimlerini,
diferansiyel denklem tiirlerini, baslangi¢ ve smir deger problemleri kavramlarin
ogrenmelerine yardimci olmaktir. Ayrica Ogrencilerin birinci mertebeden diferansiyel
denklemlerin ¢6ziim yontemlerini, yiikksek mertebeden lineer ve lineer olmayan diferansiyel
denklemlerin ¢dzim yontemlerini ve varlik—tekillik teoremini kavramalari; lineer
diferansiyel denklemlerin seri ¢oziimiinii uygulayabilmeleri, lineer diferansiyel denklem
sistemlerini eliminasyon ve determinant yontemleriyle ¢6zebilme ve Laplace doniisiimiinii
kullanarak  baslangic  deger problemlerini ¢ozebilmeleri  becerisi  kazanmalar
amaglanmaktadir.

DERSIN ICERIGi

Diferansiyel denklemler ve ¢dziimleri; birinci mertebeden diferansiyel denklemeler; yiiksek
mertebeden lineer diferansiyel denklemler; seri ¢6ziim yontemi; Laplace doniigiimii; lineer
diferansiyel denklem sistemleri.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR
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Ders Kitabn:

Ross, Shepley L. Differential Equations. cilt 3, John Wiley and Sons Inc., New York, 1984.
Onerilen Kaynaklar:

[1] Boyce, William E., Diprima, Richard C. and Meade, Douglas B. Elementary differential
equations and boundary value problems. cilt 11, Wiley, New York, 2018. ISBN: 978- 1-119-
50397-2.

[2] Goode, Stephen W. An introduction Differential Equations and Linear Algebra. Prentice-
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Hall International, Inc., 1991

[3] Kreyszig, E. Advanced Engineering Mathematics. 10. baski, Wiley, 2011

[4] Edwards, Henry C., Penney, David E. Elementary Differential Equations with Boundary
Value Problems. cilt 6, Prentice Hall, Upper Saddle River, NJ. ISBN: 9780136006138, 2003.

Bu dersi basartyla tamamlayan 6grenciler:

1. Diferansiyel denklemleri, ¢6ziim kavramlarin1 ve diferansiyel denklem tiirlerini
tanimlayabileceklerdir.

Baglangic ve  smir  deger  problemlerinin  kavramsal  ¢ergevesini
aciklayabileceklerdir.

Bir baglangic deger problemin c¢oziimiine varlik ve teklik temel teoremini
uygulayabileceklerdir.

Birinci  mertebeden  diferansiyel =~ denklemlere = ¢6ziim  ydntemlerini
uygulayabilecektir.

Ders Ogrenim Ciktilar:

Diferansiyel denklem ¢6ziimlerini disiplin i¢i ve disiplinler arasi problemlere
uygulayabileceklerdir.

Yiiksek mertebeden homojen olmayan sabit katsayili ve degisken katsayili lineer
diferansiyel denklemleri ¢6zebileceklerdir.

Lineer diferansiyel denklemlerin adi nokta civarinda seri ¢oziimiini
bulabileceklerdir.

Lineer diferansiyel denklem sistemlerini eliminasyon ve determinant yontemleriyle
¢Ozebileceklerdir.

Laplace doniisiimiini kullanarak baslangi¢ deger problemlerini ¢zebileceklerdir.

DEGERLENDIRME SiSTEMi

Etkinlikler Say1 Katki Payr
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 siireclerine katki
saglayabilme
Laboratuvar
Uygulama (Sézlii Sinav)
Arazi Calismasi
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Sinav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmast
e  Format: Yiiz yiize. Coktan segmeli kisa siav (5-10 dakika) 5 %325
e  Detayh Degerlendirme Kriterleri:
-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme
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= H

| Sunum/Jiiri H

| Proje H

| Seminer/Workshop H

Ara Smavlar:
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)
e Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlagildiginin gosterilmesi

-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diistinme siireglerinin yiriitiilmesi

-Derste islenen tiim konularin derinlemesine kavranmis
oldugunun gosterilmesi
-ileri diizey problem ¢ézme becerilerinin kullamlabilmesi

1 %30
e lcerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Smav (90 dakika)
e Detayl Degerlendirme Kriterleri: 1 %40

Final:

Dénem ici Calismalarin Basar1 Notuna Katkis H %60
Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM %100
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Diferansiyel denklemler ve ¢oziimleri:
diferansiyel =~ denklemlerin  smiflandirilmasi,  uygulamalari
diferansiyel denklemlerin ¢oziimleri, baslangic ve smur deger
problemleri ve goziimlerinin varligt Diferansiyel denklem tanimu ve diferansiyell
Smif-ici Uygulama (5 dk.): Diferansiyel denklemi tanima, S;I:lr(lenzie?;lerl, rgglz:nnllll;ri’ biisilfae?irllgsi ‘g
diferansiyel denklemin tiirlinii belirleme, diferansiyel denklemin denkleming ézﬁrr)nleri temé:l Varhk-tek}{i
cOzlimiinii dogrulama, problemin ¢6ziimiiniin var olup olmadigini nin - ¢ > .
1 . T teoreminin okunmasi. Kaynak: Ders Kitab,
belirleme ile ilgili 6rnekleme yaptirilmast 324
Smif-ici  Tartisma (5 dk.): Diferansiyel denklemlerin| I?lsa Smav 1: (diferansiyel denklem tanim
. tir derece mertebe kavramlar) Kaynak:
siniflandirilmasina dair soru cevap yapilmast Ders Kitab. 3-24
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari
liceren bir kisa siavin yapilmasi
IKonu Anlatimi: Birinci mertebeden diferansiyel denklemler: tam, Birinci mertebeden diferansivel
ayrilabilir, birinci mertebeden diferansiyel denklemler denklemlerin  standart  formlar tZ
Simif-ici Uygulama (5 dk.): Birinci mertebeden tam diferansiyel d;fer:limyel girtlgleim taﬁéﬁélj;fl;?tegrfzz
denklemin ¢Oziimii, integrasyon carpant kavrami, ayrilabilir gi‘)rlli)imlerin}(])kunmam Kavnak: Ders K(itabl
2 tipteki diferansiyel denklemin ¢oziimii ve ayrilabilir hale 2538 - haynak ’
getirilebilen denklemin ¢oziimiine iligkin uygulama yaptirilmasi Ayrilabilir denklemler ve ayrilabilir hale
Sinif-i¢i Tartisma (5 dk.): Tam ve ayrilabilir tipteki diferansiyel] Egﬁg};ﬁ;‘?n ; er(iferal?;;gil]ﬁn dg::ﬁ};?:;
denklemlere dair soru cevap yapilmast Kaynak: Derngi tabt. 39-42 |
3 IKonu Anlatimi: Birinci mertebeden homojen denklemler, birinci Homojen ve lineer tipteki denklemle
imertebeden lineer diferansiyel denklemler konularini1 igeren boliimlerin okunmasi.

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

Sayfa: 3/15




Smif-i¢i Uygulama (5 dk.): Birinci mertebeden homojen|
diferansiyel denklemin ¢6ziimii, lineer diferansiyel denklemi
integrasyon carpanit yontemi ile ¢oziimiine iligkin uygulamasinin
lyaptirtlmasi

Simif-ici Tartisma (5 dk.): Homojen, lineer denklemlere dair sorul
cevap yapilmasi

Kaynak: Ders Kitabi, 42-54.

Konu Anlatimi: Lineer olmayan diferansiyel denklemler, 6zell
integrasyon carpanlari ve doniisiimler

Simif-ici Uygulama (5 dk.): Bernoulli, Riccati, Clairout,|
ILagrange denklemlerin ¢dziimii, homojen hale getirilebilen
denklemin ¢o6zlimii, tam olmayan denklem igin integrasyon|
carpan1 yontemine iliskin uygulamasinin yaptirilmasi

Smif-i¢i Tartisma (5 dk.): Lineer olmayan diferansiyel
denklemler, 6zel integrasyon c¢arpanlar1 ve doniigiimlere dair soru
cevap yapilmasi

Kisa Smav 2 (15 dk.): Ders sonunda, birinci mertebeden|
diferansiyel denklemler konularini igeren bir kisa sinavin|
lyapilmast

Bernoulli, Riccati denklemleri konularmni
iceren boliimlerin okunmasi. Kaynak: Ders|
Kitab1, 54-69.
Kisa Smav 2: (birinci mertebede
diferansiyel denklemler) Kaynak: Ders
Kitabi, 24-69.

IKonu Anlatimi: Dik ve egik yoriingeler, mekanikte problemler

Smif-ici Uygulama (5 dk.): Egri ailesinin dik ve egik
lyoriingelerinin ~ hesaplamasinin ~ yaptirtlmasi,  diisen  cisim|
problemleri, siirtinme kuvvetleri, degisim hizlari, karigim|
problemlerine iligkin uygulama yaptirilmasi

Smif-i¢i Tartisma (5 dk.): Diferansiyel denklem ¢dziimlerinin|
disiplin i¢i ve disiplinler aras1 uygulamalarma iligkin tartigmanin|
lyapilmast

Kisa Smav 3 (15 dk.): Ders sonunda, diferansiyel denklem|
coziimlerinin disiplin i¢i ve disiplinler aras1 uygulamalarini iceren
bir kisa sinavin yapilmast

Dik ve Egik Ydoriingeler, kavramlarin
iliskin 6n bilgilerin hatirlanmas1  ve
etkinlestirilmesi. Kaynak: Ders Kitab1, 70-
77.

Problemlere iligkin on bilgileri
hatirlanmas1 ve etkinlestirilmesi. Kaynak|
Ders Kitabi, 77-101.

Kisa Smav 3: (diferansiyel denkle

¢ozlimlerinin disiplin i¢i ve disiplinler arasi
uygulamalar1) Kaynak: Ders Kitabi, 70-
101.

Konu Anlatimi: Yiiksek mertebeden diferansiyel denklemler:
lineer diferansiyel denklemlerin (LDD) temel teorisi, Homojen|
LDD, mertebe diisiirme

Siif-i¢i Uygulama (5 dk.): Yiiksek mertebeden LDD igeren|
baslangic deger probleminin ¢dzliimii i¢in varlik-teklik teoremi
uygulamasinin  yaptirilmasi, ikinci mertebeden diferanisyell
denklemi mertebe diislirme yontemi ile c¢ozlimiine iliskin|
uygulama yaptirilmasi

Sinif-i¢i Tartisma (5 dk.): Yiiksek mertebeden lineer homojen
diferansiyel denklemlere dair soru cevap yapilmasi

Lineer diferansiyel denklem kavrami, varlt

teklik teoreminin okunmasi. Kaynak: Ders|
Kitabi, 102-106.

Homojen LDD iizerine temel tanim v

teoremlerin  okunmasi. Kaynak: Ders|
Kitabi, 106-115.

Mertebe Diislirme yonteminin okunmas.
Kaynak: Ders Kitabi, 115-120.

Konu Anlatimi: Yiiksek mertebeden lineer homojen olmayan
diferansiyel denklemler, sabit katsay1li homojen LDD

Simif-ici Uygulama (5 dk.): Yiiksek mertebeden lineer homojen|
olmayan diferansiyel denklemin o6zel ¢6ziimii ve genel
cOziimiiniin dogrulatilmasina iliskin uygulama yaptiriimasi

Smif-i¢i Tartisma (5 dk.): Yiiksek mertebeden lineer homojen|
olmayan diferansiyel denklemlere dair soru cevap yapilmasi

Yiiksek mertebeden lineer homojen|
olmayan diferansiyel denklemlere dai
tanim ve teoremlerin okunmas.
Kaynak: Ders Kitabi, 120-125.
Sabit katsayili homojen LDD ¢6ziimiine]
dair tanim ve teoremlerin okunmasi|
Kaynak: Ders Kitabi, 125-137.

|JAra Smav 1

Smav haftasina kadar islenen konulart
tiimiiniin tekrar edilmesi

Konu Anlatimi: Belirsiz katsayilar yontemi

Simif-ici Uygulama (5 dk.): Sabit katsayili yiiksek mertebeden|

lhomojen olmayan LDD’in 6zel ¢dziimiiniin belirsiz katsayilar

Belirsiz katsayilar yonteminin okunmasi,
Kaynak: Ders Kitab1,137- 154.
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lyontemi ile bulunmasina iligkin uygulama yaptirilmasi

Smif-i¢i Tartisma (5 dk.): Belirsiz katsayilar yonteminin|
uygulamalarmin tartisiimast

10

Konu Anlatimi: Parametrelerin degisimi yontemi

Sinif-i¢i Uygulama (5 dk.): Sabit katsayili yiiksek mertebeden|
homojen olmayan LDD’in genel ¢Oziimiiniin parametrelerin|
degisimi yontemi ile bulunmasina iliskin uygulama yaptirilmasi

Smif-i¢i Tartisma (5 dk.): Parametrelerin degisimi yonteminin|
Oneminin tartigilmasi

Kisa Smav 4 (15 dk.): Ders sonunda, belirsiz katsayilar yontemi
ve parametrelerin degisimi yOntemini igeren bir kisa sinavin|
apilmasi

1. Parametrelerin degisimi yontemini
okunmasi. Kaynak: Ders Kitabi, 155-164.

2. Kisa Smav 4: (yliksek mertebeden linee
homojen olmayan diferansiyel denklemi
genel ¢ozlimii) Kaynak: Ders Kitab1, 137-
164.

11

Konu Anlatimi: Cauchy Euler denklemi, LDD’lerin seri
cOziimleri

Smif-i¢i Uygulama (5 dk.): Degisken katsayili yiiksek]
imertebeden homojen olmayan LDD’in ¢6ziimiine ve Adi nokta
civarinda LDD lerin seri ¢oziimlerine iliskin uygulamal
lyaptirilmasi

Sinif-i¢i Tartisma (5 dk.): Konuya iligkin tartismanin yapilmasi

1. Cauchy Euler denklemi konusunu igeren
bolimiin okunmasi. Kaynak: Ders Kitabi,
164-170.

2. Kuvvet seri kavramna iliskin 6n bilgilerin
hatirlanmasi ve etkinlestirilmesi. Adi nokta
civarinda LDD lerin seri ¢oztimleri ile ilgili
teorem ve tanimlarm okunmasi. Kaynak!
Ders Kitabi, 221-233.

12

IKonu Anlatimi: Lineer diferansiyel denklem sistemleri (DDS)

Sinif-i¢i Uygulama (5 dk.): Lineer DDS operatér yontemi ile
cozliimiine iliskin uygulama yaptirilmasi

Smif-i¢i Tartisma (5 dk.): Lineer DDS konusuna iliskin|
tartismasinin yapilmast

1. Lineer diferansiyel denklem sistemlerine
dair kavramlariin okunmasi. Kaynak: Ders|
Kitabi, 264-267

2. Diferansiyel operatdr kavramina iligki
bilgileri igeren bolimiin  okunmasi.
Kaynak: Ders Kitabi, 268-270.

3.  Operatdor metodunun okunmasi. Kaynak:
Ders Kitabi, 270-278.

13

Konu Anlatimi: Lineer DDS’ lerinin temel teorisi, eliminasyon|
lyontemi

Sinif-i¢i Uygulama (5 dk): Lineer DDS eliminasyon yontemi ile
cozliimiine iliskin uygulama yaptirilmasi

Siif-ici Tartisma: (5 dk.) iki yontem arasindaki farklari
tartigilmasi

Kisa Smav 5 (15 dk.): Ders sonunda, seri ¢6ziimii DDS
konularini igeren bir kisa sinavin yapilmasi

1. Lineer DDS’ lerine dair temel tanim ve
teoemlerin okunmasi. Kaynak: Ders Kitabu,|
290-300.

2. Kisa Smav 5: (LDD’ nin seri ¢oziimil ve
lineer DDS’nin genel ¢oziimii) Kaynak:
Ders Kitab1, 221-233; 264-278.

14

IKonu Anlatimi: Laplace doniigiimii

Sinif-i¢i Uygulama (5 dk.): Fonksiyonun Laplace ve ters Laplace
doniisiimiine dair 6rneklerin yaptirilmasi

Smif-i¢i Tartisma (5 dk.): Laplace doniisiimii var olan|
fonksiyonlarin tartismasinin yapilmast

1. Laplace doniigiimiiniin tanimi, varligi ve
temel  Ozelliklerini  igceren  boliimii
okunmasi. Kaynak: Ders Kitabi, 411-431.

2. Ters Laplace doniisiimiine ait 6zellikleri
okunmast. Kaynak: Ders Kitabi, 431-437.

15

Konu Anlatimi: Baslangi¢ deger probleminin Laplace doniisii ile]
cOzUimii

Smif-i¢i Uygulama (5 dk.): Baslangi¢ deger probleminin Laplace]
doniisiimii ile ¢dzlimiine iliskin uygulama yaptirilmast

Smif-i¢i Tartisma (5 dk.): Laplace doniisimii yonteminin|
6neminin tartigilmast

1. Baglangi¢ deger probleminin Laplace
doniisl ile ¢oziimil. Kaynak: Ders Kitabi,
441-453.

16

IFinal

Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUK
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Etkinlikler Siiresi
(Saat)

Toplam Tsyiikii

Ders Saati 5

70

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam {s yiikii:

Toplam Is yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Differential Equations 1

CODE

MAT2171

LOCAL CREDIT

4

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Yonca SEZER

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students understand differential equations, their solutions, types
of differential equations, initial and boundary value problems, and the existence—
uniqueness theorem. It also aims to enable students to apply solution methods for first-
order differential equations, higher-order linear and nonlinear differential equations, and
series solutions of linear differential equations; to solve systems of linear differential
equations using elimination and determinant methods; and to solve initial value problems
using the Laplace transform.

COURSE CONTENT

Differential equations and their solutions; first-order differential equations; higher-order
linear differential equations; series solution method; systems of linear differential
equations; Laplace transform.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Ross, Shepley L. Differential Equations. vol. 3, John Wiley and Sons Inc., New York,
1984.

Recommended Readings:

[1] Boyce, William E., Diprima, Richard C. and Meade, Douglas B. Elementary
differential equations and boundary value problems. vol. 11, Wiley, New York, 2018.
ISBN: 978- 1-119-50397-2.

[2] Goode, Stephen W. An introduction Differential Equations and Linear Algebra.

Prentice-Hall International, Inc., 1991
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[3] Kreyszig, E. Advanced Engineering Mathematics. 10. bask1, Wiley, 2011

[4] Edwards, Henry C., Penney, David E. Elementary Differential Equations with
Boundary Value Problems. vol. 6, Prentice Hall, Upper Saddle River, NJ. ISBN:
9780136006138, 2003.

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

1. Define differential equations, the concepts of solutions and types of differential
equations.

Explain the conceptual framework of initial and boundary value problems.

Apply the fundamental existence and uniqueness theorem to the solution of an
initial value problem.

Apply solution methods to first-order differential equations.

Course Learning Outcomes . Apply differential equation solutions to both disciplinary and interdisciplinary
problems

Solve higher-order nonhomogeneous linear differential equations with constant
and variable coefficients.

Find the series solution of linear differential equations around an ordinary
point.

Solve systems of linear differential equations using elimination and determinant
methods.

Solve initial value problems by using the Laplace transform.

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 (Oral Examination) 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 ‘

| Presentations/Jury H H ‘

| Project
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Seminar/Workshop

Midterms:
e 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. (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: Differential equations and their solutions:
classification of differential equations, applications,|
solutions of differential equations, initial and bounda
value problems, and the existence of their solutions

Quick Practice (5 minutes): Exercises on identifying]
a differential equation, determining its type, verifying|
the solution of a differential equation, and checking the
existence of a solution to the problem

In-Class Discussion (5 minutes): Discussion on the]
classification of differential equations

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

Reading the definition of a differential equation, types
of differential equations, solutions, initial and
boundary value problems, solutions of differential
equations, and the fundamental existence—uniqueness
theorem. Source: Coursebook, 3-24.

Quiz 1: (concepts of differential equations, types,
order, and degree) Source: Coursebook, 3-24.

Lecture: First-order differential equations: exact,
separable, and first-order differential equations

Quick Practice (5 minutes): Students will worl
through exercises on solving exact first-ordes
differential equations, applying the integrating factor,
solving separable differential equations, and solving
lequations that can be transformed into separable form

In-Class Discussion (5 minutes): Discussion on exact]
and separable types of differential equations

Reading the sections covering standard forms of first-
order differential equations, the definition of exact
differential equations, and the method of integrating
factors. Source: Coursebook, 25-38.

Reading the section on separable differential equations
and differential equations that can be transformed into
separable form. Source: Coursebook, 39-42.

Lecture: First-order homogeneous equations and first
order linear differential equations

Reading the sections covering homogeneous and linear
types of first-order differential equations. Source:
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Quick Practice (5 minutes): Students will worl
through exercises on solving first-order homogeneous|
differential equations and applying the integrating
factor method to solve first-order linear differentia
equations

In-Class Discussion (5 minutes): Discussion o
homogeneous and linear differential equations

Coursebook, 42-54.

Lecture: Nonlinear differential equations, special
integrating factors, and transformations

Quick Practice (5 minutes): Students will worl
through exercises on solving Bernoulli, Riccati,
Clairaut, and Lagrange equations; solving equations
that can be transformed into homogeneous form; and|
applying the integrating factor method for non-exac
equations

In-Class Discussion (5 minutes): Discussion o
nonlinear differential equations, special integrating]
factors, and transformations

Quiz 2 (15 minutes): A short quiz at the end of the]
class covering first-order differential equations topics

Reading the sections covering Bernoulli and Riccati
equations. Source: Coursebook, 54-69.

Quiz 2: (first-order differential equations) Source:
Coursebook, 24-69.

[Lecture: Orthogonal and oblique trajectories, problems|
in mechanics

Quick Practice (5 minutes): Students will wor
through exercises on calculating orthogonal an
oblique trajectories of a family of curves, free-fall
problems, friction forces, rates of change, and mixture
[problems

In-Class Discussion (5 minutes): Discussion on intra-|
and interdisciplinary applications of differential
lequation solutions

Quiz 3 (15 minutes): A short quiz at the end of the
class covering intra- and interdisciplinary application:
of differential equation solutions

Recalling and activating prior knowledge on the
concepts of orthogonal and oblique trajectories.
Source: Coursebook, 70-77.

Recalling and activating prior knowledge on problems
related to trajectories. Source: Coursebook, 77-101.
Quiz 3: (intra- and interdisciplinary applications of
differential equation solutions) Source: Coursebook,
70-101.

Lecture:  Higher-order  differential  equations:
fundamental theory of linear differential equations|
(LDE), homogeneous LDEs, and order reduction

Quick Practice (5 minutes): Students will wor
through exercises applying the existence—uniqueness|
theorem to solve initial value problems involving
higher-order LDEs and solving second-orde
differential equations using the order reduction method

In-Class Discussion (5 minutes): Discussion o
higher-order linear homogeneous differential equations

Reading the sections on the concept of linear
differential equations and the existence—uniqueness
theorem. Source: Coursebook, 102-106.

Reading the sections on fundamental definitions and
theorems  for homogeneous LDEs.  Source:
Coursebook, 106-115.

Reading the section on the order reduction method.
Source: Coursebook, 115-120.

Lecture:  Higher-order linear nonhomogeneous
differential equations, homogeneous ldes with constan
coefficients

Quick Practice (5 minutes): Students will worl
through exercises on verifying the particular and]
general solutions of  higher-order linea
nonhomogeneous differential equations

In-Class Discussion (5 minutes): Discussion on
higher-order linear nonhomogeneous differentiall
equations

Reading the sections on definitions and theorems for
higher-order linear nonhomogeneous differential
equations. Source: Coursebook, 120-125.

Reading the sections on definitions and theorems for
solving homogeneous LDEs with constant coefficients.
Source: Coursebook, 125-137.
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Midterm 1

Review of all topics covered up to the exam week.

Lecture: Method of undetermined coefficients

Quick Practice (5 minutes): Students will wor
through exercises on finding the particular solution o
higher-order linear nonhomogeneous differential

9 equations with constant coefficients using the method 1. Read the section on the method of undetermined

of undetermined coefficients coefficients. Source: Coursebook, 137-154.

In-Class Discussion (5 minutes): Discussion o

applications of the method of undetermine

coefficients

Lecture: Method of variation of parameters

Quick Practice (5 minutes): Students will worl

through exercises on finding the general solution o

higher-order linear nonhomogeneous differential

lequations with constant coefficients using the metho

of variation of parameters 1. Reading the section on the method of variation of

10 parameters. Source: Coursebook, 155-164.

In-Class Discussion (5 minutes): Discussion on th 2. Quiz 4: (general solution of higher-order linear

importance of the method of variation of parameters nonhomogeneous differential equations). Source:
Coursebook, 137-164.

Quiz 4 (15 minutes): A short quiz at the end of the

class covering the method of undetermined coefficients|

and the method of variation of parameters

Lecture: Cauchy—Euler equation and series solutions|

of LDEs

Quick Practice (5 minutes): Students will worl 1. Reading the section covering the Cauchy—Euler

through  exercises on  solving  higher-orde equation. Source: Coursebook, 164-170.

1 nonhomogeneous linear differential equations with| 2. Recalling and activating prior knowledge on the
variable coefficients and on series solutions of LDEjs| concept of power series. Read the theorems and
around an ordinary point definitions related to series solutions of LDEs around

an ordinary point. Source: Coursebook, 221-233.
In-Class Discussion (5 minutes): Discussion on th
topic
[Lecture: Systems of linear differential equations (LDE]
Systems) 1. Reading the sections covering the concepts of systems
Quick Practice (5 minutes): Students will work gg 41_1;1227“ differential equations. Source: Coursebook,
12 Egzosg:r;ﬁrgza?o%n solving linear LDE systems using 2. Reading the section on the concept of differential
P operators. Source: Coursebook, 268-270.
In-Class Discussion (5 minutes): Discussion on th 3. Reading the section on the operator method. Source:
. . Coursebook, 270-278.
topic of linear LDE systems
Lecture: Fundamental theory of linear LDE systems,|
elimination method
Quick Pract'lce G mu.mtes'): Students will wor 1. Reading the sections covering fundamental definitions
through exercises on solving linear LDE systems using| . )
o and theorems of linear LDE systems. Source:
the elimination method
13 Coursebook, 290-300.
In-Class Discussion (5 minutes): Discussion on th 2. Qlll.Z 5: (series solution of LDEs and general solution
. of linear LDE systems) Source: Coursebook, 221-233;
differences between the two methods
264-278.
Quiz 5 (15 minutes): A short quiz at the end of the]
class covering series solutions and LDE systems topics
Lecture: Laplace transform
Quick Practice (5 minutes): Students will wor 1. Reading the section covering the definition, existence,
. and fundamental properties of the Laplace transform.
through examples on the Laplace and inverse Laplace] )

14 ransforms of functions Source: Coursebook, 411-431.

2. Reading the section on the properties of the inverse

In-Class Discussion (5 minutes): Discussion on
existing functions and their Laplace transforms

Laplace transform. Source: Coursebook, 431-437.
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Lecture: Solving initial value problems using the
Laplace transform

Quick Practice (5 minutes): Students will wor
through exercises on solving initial value problems

1. Reading the section on solving initial value problems

15 using the Laplace transform zzl;g the Laplace transform. Source: Coursebook, 441-
In-Class Discussion (5 minutes): Discussion on th
importance of the Laplace transform method

16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities

Course Hours

Number Duration Total Workload
(Hour)
I

Laboratory

5 70

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:

Total Workload / 30(h):
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

PS:-I 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.

19}
19}
19}
19}
I
19}
19}
19}
I

PS :-2 Matematik alanindaki
teorik ve uygulamali
bilgilerini ve matematiksel
diigiinme becerilerini
kullanarak standart ve
karmagik matematiksel
problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢odzebilecek ve
matematiksel bir Snermenin
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
skills.

PQ-3 Matematik alanindaki

teorik ve uygulamali
bilgilerini ve matematiksel
disiinme becerilerini
kullanarak gercek hayattaki
problemlerin ~ matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gegerli ¢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.

PQ-4 Disiplinlerarast bir l Z Z

[°N
[°N
1))
1))
[°N
I~
1))
1))
1))

15
[[93)
[[93)
I
19)]
I~
[L93)
[93)
I~

N
I~
1)
1)

3

1
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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 yOnetim
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.

1

1

1

[N

I~

I~

1

[N
I~

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 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 ulagsmak 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.

Bilimsel

PC-8

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

Sayfa: 14/15




aragtirmalarin1  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.

1

1

1

1

1

1

1

1

1

PS ‘-10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik
arastirma 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 tiim
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.

1@

1@

1@

1@

1@

19

19

1

19
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