FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Diferansiyel Denklemler 2

DERSIN KODU

MAT2172

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DiLi

ingilizce, Tiirkce

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

Yonca SEZER

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, dgrencilerin lineer diferansiyel denklemlerin kuvvet serisi ve Frobenius
yontemiyle c¢ozmelerini, lineer diferansiyel denklem sistemlerini matris yontemleriyle
¢ozmelerini, sinir deger problemlerini Laplace doniisiimil ile ¢dzmelerini ve Sturm-Liouville
smir deger problemlerini ¢dzmelerini saglamaktir.

DERSIN iCERIiGi

Lineer diferansiyel denklemlerin seri ¢oziimleri; lineer diferansiyel denklem sistemleri;
Laplace doniigiimii; Sturm-Liouville sinir deger problemleri.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitaba:

[1] Ross, Shepley L. Differential Equations. cilt 3, John Wiley and Sons Inc., New York,
1984.

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

Onerilen Kaynaklar:

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

|2] Kreyszig, E. Advanced Engineering Mathematics. 10. baski, Wiley, 2011.

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

Ders Ogrenim Ciktilar: Bu dersi basariyla tamamlayan 6grenciler,
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Lineer diferansiyel denkleminin adi noktalarin1 ve tekil noktalarini belirleyebilip
tekil noktalarini siniflandirabileceklerdir.

Baslangic deger problemini kuvvet serisi ¢Oziimlerini Frobenius teknigini
kullanarak ¢6zebileceklerdir.

Lineer diferansiyel denklem sistemini Matris yontemi ile ¢ozebileceklerdir.

Basamak fonksiyondan yararlanarak verilen bir fonksiyonu Laplace doniigiimiinii
bulabileceklerdir.

Konvoliisyonu  kullanarak bir fonksiyonun ters Laplace doniisiimiinii
hesaplayabileceklerdir.

Baglangic deger probleminin ¢6ziimiinii Laplace doniisiimii  yardimiyla
bulabileceklerdir.

Sturm Liouville Probleminin (SLP) karakteristik degerlerini ve karakteristik
fonksiyonlarmi hesaplayabileceklerdir.

SLP’nin karakteristik fonksiyonlarinin ortogonal oldugunu ispatlayabileceklerdir.

SLP’nin ortonormal karakteristik fonksiyonlarini bulabileceklerdir.

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 siire¢lerine katki
saglayabilme
Laboratuvar
Uygulama (Odev+Sunum):
e icerik: Ogrencilerin 6nceden 6dev olarak verilmis Sturm Liouvile
sinir deger problemlerini ¢ézmesi ve sinifta sorulardan birine ¢éziim
Onerisi sunmalarinin istenmesi
e  Format: Ogrencilerin ¢dziimlerini ilan edilen zaman diliminde 1 0,5
sisteme yiiklemesi; sinifta arkadaglaria tahtada bir problemi ¢6zmesi
e Detayh Degerlendirme Kriterleri:
-Kavramlari agiklayabilme
-Problemin ¢6ziim siirecini mantikli ve dogru bir sekilde yazabilme
-Problem ¢6ziimlerini anlatabilme
‘ Arazi Calismasi H H
| Derse Ozgii Staj H H
Kisa Sinavlar:
e icerik: LDD seri ¢oziimleri; Laplace doniisiimleri LDD sistemlerinin
matris ¢oziimleri konular1 sonunda konuyu kapsayan sorularin
sorulmasi
e  Format: Yiiz yilize. Coktan se¢meli/agik uglu kisa smav (5-10 o
dakika) 3 %15
e  Detayh Degerlendirme Kriterleri:
-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 2/14



| Sunum/Jiiri

| Proje | | |
| Seminer/Workshop H H |
Ara Smavlar:
e igerik: 8.Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi 1 %35
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siire¢lerinin yiiriitiilmesi
Final:
e lcerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz ylize. Smav (90 dakika)
e  Detayh Degerlendirme Kriterleri: 1 %40
-Derste islenen tiim konularin derinlemesine kavranmig oldugunun
gonderilmesi
-Ileri diizey problem ¢ézme becerilerinin kullanilabilmesi
| Dénem ici Calismalarin Basar1 Notuna Katkis H %60 |
| Final Sinavinin Basar1 Notuna Katkisi H %40 |
‘ TOPLAM H %100 |
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Lineer diferansiyel denklemlerin (LDD) seri Seriler, yakinsak seriler ve linee
cOzlimleri: analitik fonksiyon, adi nokta, seri ¢éziimiiniin varlik] diferansiyel denklemlerin adi noktala;
teoremi, tekil nokta civarinda seri ¢6ziimii: diizgiin tekil nokta civarimdaki seri ¢oziimleri kavramlarina
dair Onceki bilgilerin hatirlanmas1  ve
Sinif-i¢i Uygulama (5 dk.): LDD diizgiin adi nokta civarinda seri etkinlestirilmesi. Kaynak: Ders Kitab1 [1],
1 coziimii ve tekil noktalarm smiflandirilmasina iligkin 6rnekleme| 221-233.
lyaptirilmasi Lineer diferansiyel denklemlerin tekil,
noktalarinin  smiflandirilmas:t  konusuns
Smif-i¢i Tartisma (5 dk.): Kuvvet serisi yonteminin diger| iceren boliimlerin okunmasi. Kaynaklar:
lyontemlerden farki ile ilgili tartismanin yapilmasi, tekil noktalarin| Ders Kitab1 [1], 234-235; 251; Alistirmala;
siniflandirilmasina dair soru cevap yapilmasi 1-4. Ders Kitabi [2], 280; Problemler 1-34.
Konu Anlatimi: LDD’nin diizgiin tekil nokta civarinda seri
coziimiiniin varlik teoremi, Frobenius methodu: Indis denkleminin|
ve koklerinin belirlenmesi, kdklere karsilik gelen 1. durum Frobenius Metodunun konusunu igere
boliimlerin okunmasi. Kaynak: Ders Kitabj
Simif-ici Uygulama (5 dk.): 1. duruma karsilik gelen uygulamal [1], 236-240.
2 lyaptirilmasi Indis denkleminin koklerine karsilik gelen
durumlarda uygulanacak yontemle
Simif-ici Tartisma (5 dk.): Indis denkleminin ve koklerine konusunu igeren boliimlerin  okunmasi,
karsilik gelen durumlarin belirlenmesi ve uygun yonteme karar| Kaynak: Ders Kitab1 [1], 240-245.
verilmesine dair soru cevap yapilmasi
Knonu. Anlatimi: Frobenius methodu: Indis denkleminin ve indis denkleminin koklerine karsilk gele
koklerine karsilik gelen 2. ve 3. durum N
durumlarda uygulanacak yontemle
.. . konusunu igeren boliimlerin okunmasi|
3 lslmlfi;f:l a};)rllgnulzmt?nl(; a(Sllk.). 2. ve 3. durumlara karsilik gelen Kaynaklar: Ders Kitabi [1], 245-251. Ders
yeu yap Kitabi [2], 286-287.
. o L . Kisa Smav 1: (seri ¢oziimil) Kaynaklar:
K;;?h:;lsllav 1 (15 dk.): Seri ¢oziimlerini igeren bir kisa smavin Ders Kitabt [1]. Ders Kitab, 251-252.
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Konu Anlatim: Sabit katsayilt homojen LDD sistemleri igin
imatris yonteminin verilmesi

Simif-ici Uygulama (5 dk.): Karakteristik degerlerin reel ve farkli
olmast durumuna karsilik gelen uygulamalarin yapilmasi

Siif-i¢i Tartisma (5 dk.): LDD Sistemlerinin uygulamalarinin|
tartigilmast

Lineer denklem sistemlerinin temel teorisi|
ile ilgili 6n bilgilerin hatirlanmas: ve|
etkinlestirilmesi. Kaynak: Ders Kitab1 [1],
264- 278.

Sabit katsayili homojen LDD sistemleri
¢Oziimleri konusunu igeren bdliimlerin|
okunmasi. Kaynak: Ders Kitab1 [1], 337-
346.

Sabit katsayilt homojen LDD sistemleri i¢in|
matris yontemi konusunu igeren boliimlerin|
okunmasi. Kaynak: Ders Kitab1 [1], 346
351.

Konu Anlatimi: Sabit katsayili homojen LDD sistemleri i¢in|
matris yonteminde karakteristik degerlerin tekrarli ve kompleks
olmast durumunda izlenmesi gereken yontemin anlatilmasi

Simif-ici Uygulama (5 dk.): Sabit katsayili homojen LDD
sistemleri i¢in matris yonteminde karakteristik degerlerin tekrarly|
ve kompleks olmasi durumuna karsilik gelen uygulamalarin|
lyapilmast

Siif-i¢i Tartisma (5 dk.): LDD Sisteminin temel matrisinin|
tartigilmast

IKisa Smav 2 (15 dk.): LDD sistemleri i¢in matris yontemi
konusunda kisa sinavin yapilmasi

Sabit katsayili homojen LDD sistemleri i¢in|
matris yontemi konusunu iceren bdliimleri
okunmasi. Kaynak: Ders Kitab1 [1], 351+
376

Kisa Smav 2: (matris yontemi) Kaynaklar
Ders Kitab1 [1], 354-355; 376. Ders Kitabi
[2], 427-428; Problemler 1-12.

IKonu Anlatimi: BDP’ nin Laplace doniisiimii ile ¢dzlimiiniin
varlig1 i¢in gerekli sartlarin anlatilmasi, konvoliisyon taniminin ve
0zelliklerinin verilmesi

Smif-i¢ci Uygulama (5 dk.): BDP’ nin Laplace yontemi ile]
coziimiine ve konviiliisyondan yararlanarak ters Laplace
doniistimiine dair uygulamalarin yaptirilmast

Sinif-i¢i Tartisma (5 dk.): Laplace doniisiimii yonteminin diger
lyontemlerden farkinin tartisilmast

Laplace doniisiimiiniin tanimi varligi vej
ozelliklerine iliskin on bilgilerin
hatirlanmasi ve etkinlestirilmesi. Kaynak:
Ders Kitabi [1], 411-424.

Ters Laplace doniistimiiniin hatirlanmasi vej
etkinlestirilmesi. Ders Kitabi [1], 431-437.
Konvoliisyon konusunu igeren bdliimleri
okunmasi. Ders Kitab1 [1], 437-440.

IKonu Anlatim: Siireksiz homojen olmayan terimli LDD’ nin
Laplace doniisiimii: basamak fonksiyonunun taniminin verilmesi

Smmif-ici Uygulama (5 dk.): Basamak fonksiyondan yararlanarak
bir fonksiyonun Laplace doniigiimiiniin hesaplanmasina dair
uygulamalarm yaptirtlmasi

Sinif-i¢i Tartisma (5 dk): Laplace doniisiimii yonteminin diger|
lyontemlerden farkinin tartisilmasi

Basamak fonksiyona iligkin 6n bilgilerin
hatirlanmasi ve etkinlestirilmesi. Kaynak|
Ders Kitabi [1], 424-428.

|Ara Smav 1

Smav haftasina kadar islenen konularn
tiimiiniin tekrar edilmesi

Konu Anlatimi: Periyodik fonksiyonunun Laplace doniisiimiiniin
anlatilmasi, LDD sisteminin Laplace doniisiimii ile ¢dziim
lyonteminin verilmesi

Smif-i¢ci Uygulama (5 dk.): Smir deger probleminin (SDP)
ILaplace yontemi ile ¢dziimiiniin yaptirilmast

Simif-i¢i Tartisma (5 dk): Konunun tartisilmast

Periyodik fonksiyonunun Laplace
doniigiimiiniin konusunu iceren boliimlerin|
okunmasi. Kaynak: Ders Kitab1 [1], 428
430.

10

IKonu Anlatimi: LDD sisteminin Laplace doniistimii ile ¢dziim
lyonteminin verilmesi

Smif-ici Uygulama (5 dk.): SDP’ nin Laplace yontemi ile
cOziimiiniin yaptirilmasi

Sinif-i¢i Tartisma (5 dk): Konunun tartigilmast

Kisa Smav 3 (15 dk.): Laplace Doniisiimiinii i¢eren bir kisal

sinavin yapilmasi

LDD Sisteminin Laplace doniistimii ile
¢oziim yOnteminin  konularini iceren
boliimlerin okunmasi. Kaynak: Ders Kitabi
[1], 453-456.

Kisa Smav 3: (BDP’ lerin Laplace]
doniisiimii kullanilarak ¢oziimleri) Kaynak|
Ders Kitab1 [1], 418; 423; 431; 436-437,
440; 452-453; 456-457.
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Konu Anlatimi: Sturm Liouville probleminin (SLP) taniminin ve
SLP’nin ¢6ziim yonteminin verilmesi
Sinif-i¢i Uygulama (5 dk.): Verilen bir problemin SLP olup Sturm Liouville problemi (SLP) konusun
11 olmadiginin ayirt ettirilmesi ve SLP’nin ¢dziimiine dair uygulama iceren boliimlerin okunmasi. Kaynak: Ders|
lyaptirtlmasi Kitabi [1], 588-592.
Simif-ici Tartisma (5 dk.): SLP c¢esitlerinin ve uygulamal
lalanlarinin tartisilmasi
IKonu Anlatimi: SLP’nin karakteristik degerleri ve karakteristik
fonksiyonunun tanimlar SLP> nin karakteristik degerleri ve
12 Simif-ici Uygulama (5 dk.): SLP’nin ¢oziimiiniin hesaplatilmasi| karakterlstlk fonks1¥9plar1gln tanimlary
karakteristik degerleri ve karakteristik fonksiyonlarinin tespit konusunu igeren  boliimlerin - okunmasi.
- . Kaynak: Ders Kitabi [1], 592-595.
ettirilmesi
Konu Anlatimi: SLP’nin karakteristik degerleri ve karakteristik
fonksiyonlarmin 6zelliklerinin verilmesi SLP’ nin karakteristik degerleri  ve
13 Sinif-i¢i Uygulama (5 dk.): SLP’nin ¢dziimiiniin hesaplatilmasi karakterlstlk fonksnio {ﬂarm.m bzellikleri
. - ) . . T konusunu igeren bdliimlerin okunmasi.
karakteristik degerleri ve karakteristik fonksiyonlarim 6zellikleri .
. . .. . Kaynak: Ders Kitab1 [1], 595-599.
sagladigmin ispat ettirilmesi
Konu Anlatum: SLPnin ¢6zlimi SLP’ nin karakteristik degerleri ve
14 Smif-ici Uygulama (5 dk.): SLP’nin ¢dziimiiniin hesaplatilmasi| karakterlstlk fonk51y0.plf1r1n1n. ozelliklerinin
. - ) . . T konusunu iceren boliimlerin okunmasi|
karakteristik degerleri ve karakteristik fonksiyonlarim 6zellikleri .
. . .. . Kaynak: Ders Kitab1 [1], 601-602.
sagladigmin ispat ettirilmesi
o . . . Sturm Liouville problemleri ile ilgili
Ogrenci sunumlarinin dinlenmesi . . . ¢
15 verilen Odev  sorularmin  dgrencile
tarafindan tahtada ¢6ziilmesi
16 IFinal Islenen konularm tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Toplam fsyiikii

Ders Saati 42

Laboratuar

Uygulama (sozlii Sinav)

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Simav Siiresi + Smmav
Hazirlik Siiresi)

Final (Sinav Siiresi + Sinav
Hazirlik Siiresi)

Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME Mathematics

TITLE OF COURSE Differential Equations 2

MAT2172

3

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE None

SEMESTER 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 Yonca SEZER

ASSISTANT(S)

This course aims to help students solve linear differential equations using power series
and the Frobenius method, solve systems of linear differential equations using matrix
COURSE OBJECTIVES methods, solve boundary value problems using the Laplace transform, and solve Sturm—
Liouville boundary value problems.

Series solutions of linear differential equations; systems of linear differential equations;
COURSE CONTENT Laplace transform; Sturm—Liouville boundary value problems.

Coursebook:

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

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

Recommended Readings:

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

Prentice-Hall International, Inc., 1991
[2] Kreyszig, E. Advanced Engineering Mathematics. 10th ed., Wiley, 2011
[3] Edwards, Henry C., Penney, David E. Elementary Differential Equations with
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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. Identify ordinary and singular points of a linear differential equation with

classification of its singular points.

Solve initial value problems using power series solutions and the Frobenius

method.

Solve a system of linear differential equations using the matrix method.
Find the Laplace transform of a given function using the step function.
Course Learning Outcomes
Compute the inverse Laplace transform of a function using convolution.
Solve initial value problems with the aid of the Laplace transform.
Calculate the eigenvalues and eigenfunctions of a Sturm—Liouville problem

Prove that the eigenfunctions of a Sturm—Liouville problem are orthogonal.

Determine the orthonormal eigenfunctions of a Sturm—Liouville problem.

EVALUATION SYSTEM

Activities Number Percentage of Grade
Attendance/Participation:
e  Content: Student attendance and participation in the course.
e Detailed Assessment Criteria:
14 %S5
-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes
Laboratory H H
Application (Homework and Oral Examination):
e  Content: Students will be asked to explain fundamental concepts of
linear algebra and to propose a solution to a practical problem.
e  Format: Individual oral examination with each student (5-10
minutes). 1 %S5
e  Detailed Assessment Criteria:
-Ability to explain concepts
-Ability to solve problems
-Ability to articulate problem solutions

‘ Field Work H H ‘

‘ Special Course Internship (Work Placement) H H ‘

Quizzes/Studio Critics:
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Content: Comprehensive questions covering all topics addressed up
to the exam week

Format: Face-to-face multiple-choice quiz (5-10 minutes)

Detailed Assessment Criteria:

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

‘ Homework Assignments

‘ Presentations/Jury

‘ Project

‘ Seminar/Workshop

Midterms:

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

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

e  Detailed Assessment Criteria:

-Demonstration of understanding 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

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

COURSE OUTLINE

Related Preparation

Lecture: Power series solutions of linear differential equations (LDEs):
lAnalytic functions, ordinary points, existence theorem for series|
solutions, series solutions around singular points, regular singular points

In-Class Practice (5 minutes): Examples on series solutions of LDEs
around regular ordinary points and classification of singular points.

In-Class Discussion (5 minutes): Discussion on the differences|
between the power series method and other methods; discussion on the]
classification of singular points

Recollection and activation of prio
knowledge on the concepts of series,
convergent series, and the series solution o
LDEs around ordinary points. Source:
Coursebook [1], 221-233.

Reading about the classification of singula
points of LDEs. Sources: Coursebook 1, 234-
235; 251; Exercises 1-4. Coursebook 2, 280,
Problems 1-34.

Lecture: Existence theorem for series solutions of LDEs around aj
regular singular point; Frobenius method: determination of the indiciall
equation and its roots; Case 1 corresponding to the roots

Activation of the Frobenius method. Source:
Coursebook 1, 236-240.

Reading the methods to be applied for the
cases corresponding to the roots of thel
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In-Class Practice (5 minutes): Exercises corresponding to Case 1

In-Class Discussion (5 minutes): Discussion on determining the]
indicial equation and the cases corresponding to its roots, and deciding
on the appropriate method

indicial equation. Source: Coursebook 1,
240-245.

Lecture: Frobenius method: Case 2 and Case 3 corresponding to the
roots of the indicial equation

In-Class Practice (5 minutes): Exercises corresponding to Case 2 and|

1. Reading the methods to be applied for the
cases corresponding to the roots of the]
indicial equation. Sources: Coursebook 1,

3 Case 3 245-251. Coursebook 2, 286-287.
2. Quiz 1: (series solution) Source: Courseboo
Quiz 1 (15 minutes): A short quiz covering series solutions 1,251-252.
1. Reviewing and activating prior knowledge on|
Lecture: Matrix method for homogeneous LDE systems with constant] the basic theory of linear systems o
coefficients equations. Source: Coursebook 1, 264-278.
2. Reading the sections on solutions o
4 In-Class Practice (5 minutes): Exercises corresponding to the case of| homogeneous linear differential systems with
real and distinct eigenvalues constant coefficients. Source: Coursebook 1,
337-346.
In-Class Discussion (5 minutes): Discussion on the applications of| 3. Reading the matrix method for homogeneous|
LDE systems linear differential systems with constan
coefficients. Source: Coursebook 1, 346-351.
ILecture: Matrix method for homogeneous LDE systems with constant
coefficients: procedure for repeated and complex eigenvalues
In-Class P1.~act1ce S m.mutes): EXgrases corresponding to repeated and| 1. Reading the matrix method for homogencous
complex eigenvalues in the matrix method for homogeneous LDE] . . . .
vstems with constant coefficients linear differential systems with constan
Y coefficients. Source: Coursebook 1, 351-376.
S 2. Quiz 2: (matrix method) Sources:
In-Class Discussion (5 minutes): Discussion on the fundamentall ’ : . |
matrix of an LDE system Coursebook 1, 354-355; 376. Coursebook 2,
427-428; Problems 1-12.
Quiz 2 (15 minutes): A short quiz on the matrix method for LDE]
Systems
Lecture: Conditions for the existence of solutions to initial value]
problems (IVPs) using the Laplace transform; definition and properties| 1. Recalling and activating prior knowledge o
of convolution the definition, existence, and properties o
the Laplace transform. Source: Courseboo
In-Class Practice (5 minutes): Exercises on solving IVPs using the] 1,411-424.
6 Laplace method and computing inverse Laplace transforms using 2. Recalling and activating prior knowledge on|
convolution the inverse Laplace transform. Source:
Coursebook 1, 431-437.
In-Class Discussion (5 minutes): Discussion on the differences 3. Reading the definition of convolution,|
between the Laplace transform method and other methods Source: Coursebook 1, 437-440.
Lecture: Laplace Transform of nonhomogeneous LDEs with|
discontinuous terms: definition of the step function
In-Class Practice (5 minutes): Exercises on computing the Laplace] 1. Recalling and gctlvatlng prior knowledge o
7 ) . . the step function. Source: Coursebook [1],
transform of a function using the step function
424-428.
In-Class Discussion (5 minutes): Discussion on the topic
8 Midterm 1 Review all topics covered up to the exam week.
Lecture: Laplace transform of periodic functions; solution method for
LDE systems using the Laplace transform
In-Class Practice (5 minutes): Exercises on solving initial value I Readlp & 'the progf of the Laplace transform o
9 . a periodic function. Source: Coursebook [1],
problems using the Laplace method
428-430.
In-Class Discussion (5 minutes): Discussion on the topic
Lecture: Solution method for LDE systems using the Laplace transform 1. Reading the sections covering the solution|
methods of linear differential equation (LDE)
10 In-Class Practice (5 minutes): Exercises on solving initial value| systems using the Laplace transform. Source:

problems using the Laplace method

Coursebook, 453-456.
2. Quiz 3: (solutions of initial value problems
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In-Class Discussion (5 minutes): Discussion on the topic using the Laplace transform) Source:
Coursebook [1], 418; 423; 431; 436-437, 440,
Quiz 3 (15 minutes): A short quiz covering the Laplace transform 452-453; 456-457.

Lecture: Definition of the Sturm-Liouville problem (SLP) and
presentation of the solution methods for SLP

In-Class Practice (5 minutes): Exercises on identifying whether a| 1. Reading the section covering the definition of
11 given problem is an SLP and on solving SLP the Sturm-Liouville problem (SLP). Source:
Coursebook [1], 588-592.

In-Class Discussion (5 minutes): Discussion on the types of SLP and
their applications

Lecture: Definitions of characteristic values and characteristic functions

of SLP 1. Reading the sections on the eigenvalues and

12 . . . . . eigenfunctions of the Sturm-Liouville]
In-Class Practice (5 minutes): Exercises on solving SLP and problem. Source: Coursebook [1], 592-595.

determining its characteristic values and characteristic functions

Lecture: Properties of characteristic values and characteristic functions|

of SLP 1. Reading the sections on the properties of the]

eigenvalues and eigenfunctions of the Sturm-
Liouville problem. Source: Coursebook [1],
595-599.

13 In-Class Practice (5 minutes): Exercises on solving SLPs and
verifying that the characteristic values and characteristic functions|
satisfy their properties

ILecture: The solution of the SLP
1. Reading the sections on the properties of the]

14 In-Class Practice (5 minutes): Exercises on solving SLP and verifying] eigenvalues and eigenfunctions of the Sturm-
that the characteristic values and characteristic functions satisfy their Liouville problem. Source: Coursebook [1],
properties 601-602.

ILecture / Activity: Student presentations
1. Student presentations: (Solving the assigned

15 In-Class Discussion (5 minutes): Listening to and discussing student homework problems on Sturm-Liouville]
[presentations Problems on the board by students.)
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

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 1 15
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Prep. Duration)

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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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
tanimlart  ve  teoremleri ifade
edebilecek, bunlar arasinda iligki
kurabilecek ve teoremlerin
uygulamalarmi agiklayabileceklerdir.
/ 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.

1)
I~
1)
[N
1w
[N
1)
1)
19)]

PQ-Z Matematik alanindaki teorik
ve  uygulamali  bilgilerini = ve
matematiksel diisiinme becerilerini
kullanarak standart ve karmasik
matematiksel problemleri
tanimlayabilecek ve analitik ve/veya
sayisal yontemlerle ¢6zebilecek ve
matematiksel bir Onermenin
gegerliligini farkli ispat yontemleri
ile ispatlayabileceklerdir. / Identify
standard and complex mathematical
problems, solve these problems with
analytical and/or numerical methods
and prove the validity of a
mathematical proposition through
various proof techniques using their
theoretical and applied knowledge of
mathematics and  mathematical
thinking skills.

[[°N
1
1
1))
19)]
1))
19)]
19)]
1))

PQ-3 Matematik alanindaki teorik
ve uygulamali  bilgilerini ve
matematiksel diisiinme 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.

[
1)
1)
1)
1)
(%)
1)
[
1)

PS ‘-4 Disiplinlerarasi bir

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

PS:-S Matematik alaninda
edindikleri bilgi birikimlerini ve
matematiksel diislinme becerilerini,
teorik matematik, yazilim, finans ve

[
=
=
[
[
[
[
[
=

N
N
1w
N
N
N
193]
|98]
|98)
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yonetim matematigi, biyomatematik,
veri bilimi ve finansal istatistik
yontemleri gibi  disiplin-igi  ve
disiplinleraras1 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 ¢6zmek, veri analizi
yapmak ve simiilasyonlar
gerceklestirmek igin Q l l l l l Q Q

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

1<

PC-7 Matematik ve ilgili

alanlardaki bilimsel ve teknolojik
gelismeleri  izleyebilecek, kariyer
firsatlarin1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini
belirleyebilecek ve bu hedeflere
ulagsmak i¢in hayat boyu Ogrenme
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.

PS:-S Bilimsel arastirmalarini ve
mesleki faaliyetlerini  yiiriitiirken
dogabilecek hukuksal sonuglart ve
toplumsal etkileri dikkate alarak
mesleki etik ilkeler, kalite standartlar:
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
19
1
19
1
1
1

(%)

Pg;-l 0 Matematik alaninda - - - - - - - -
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giivenilir bilgi kaynaklarina ulasarak
literatlir taramast yapabilecek ve
akademik  arastima  tasarlayip
yiiriitebileceklerdir. / Access reliable
sources of information, conduct
literature reviews, and design and
carry out academic research in the
field of mathematics.

Pg;-ll Matematiksel konulari,

teorileri, ispatlari, aragtirmalari ve
problem  ¢oziimlerini, —matematik
terminolojisi kullanarak tim
paydaslara Tiirkge ve Ingilizcede
s0zIlii ve yazili olarak etkili bicimde
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.

[°N

I~

I~

I

I~

I

I~
(5N

I8
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