FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

integral Denklemlere Giris

DERSIN KODU

MAT3280

YEREL KREDISi

3

AKTS KREDISi

5

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

ingilizce, Tiirkge

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @ Matematik Lisans Programi

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLIi

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Erdogan Mehmet OZKAN

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilere diferansiyel denklemler ve matematik analiz derslerinde
kazanilan bilgi ve becerilerin uygulama alanlarimi aktarmak, ayni zamanda integral
denklemleri tanitmak ve tiirleri ile ¢6zliim sekillerini 6gretmektir.

DERSIN ICERIGi

Integral denklemlerin temel kavramlar, integral ve integro denklemlerin smiflandirilmasi,
lineerlik ve homojenlik; baslangi¢ deger problemi (BDP)’ nin Volterra integral denklemlerine
donistiirilmesi, Volterra integral denklemlerinin BDP’ ne doniistiiriilmesi, SDP (sinir deger
problemi)’nin Fredholm integral denklemlerine doniistliriilmesi, Fredholm integral
denklemlerinin SDP ne doniistiiriilmesi; ikinci tiir Volterra integral denklemleri: Adomian
ayristirma yontemi, ardisik yaklastirma yontemi, Laplace doniisiim yOntemi, seri ¢éziim
yontemi ; birinci tiir Volterra integral denklemleri: seri ¢6ziim yontemi, Laplace doniisiim
yontemi, ikinci tlir bir Volterra denklemine doniistirme; ikinci tiir Fredholm integral
denklemleri: direkt ¢dziim yodntemi, Adomian ayristirma yontemi, ardisik yaklastirma
yontemi, seri ¢dziim yontemi; homojen Fredholm integral denklemleri: direkt ¢dziim
yontemi ; ikinci tiir Volterra integro-diferansiyel denklemleri: Laplace doniigiim yontemi seri
¢Ozlim yontemi, Adomian ayristirma yontemi, Volterra integro-diferansiyel denklemlerini
BDP ne doniistirme, Volterra integro-diferansiyel denklemlerini Volterra integral
denklemlerine doniistiirme; ikinci tiir Fredholm integro-diferansiyel denklemleri: direkt
¢0ziim yontemi, integral denklemlerin uygulamalari.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR

Ders Kitabi:
Wazwaz, Abdul-Majid. Linear and Nonlinear Integral Equations Methods and Applications.
Springer, 2011.

Onerilen Kaynaklar:
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[1] Aksoy , Y. Integral Denklemler. 2. baski, YTU Yayinlart.
[2] Rahman, M. Integral equations and their applications. WIT Press, 2007.
Bu dersi basartyla tamamlayan 6grenciler,

1. Matematik bilgisini diger disiplinlerde uygulayabileceklerdir.

2. Uygulamada karsilasilabilecek integral denkleme ¢6ziim yolu bularak, integral
denklemi ¢ozebileceklerdir.

Ders Ogrenim Ciktilar:

Soyut diisiinme yetenegini kullanma becerisini kazanabileceklerdir.

Analizle integral denklemler arasindaki iligki kurabileceklerdir.

Bu alanda akademik ¢alisma yapacak altyapiya sahip olabileceklerdir.

DEGERLENDIRME SiSTEMIi

Etkinlikler Say1 Katki Payr

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

e  Detayh Degerlendirme Kriterleri:
14 %S5
- Derse aktif katilim ve soru sorma
- Smif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme

| Laboratuvar H H

| Uygulama H H

| Arazi Calismasi H H

Derse Ozgii Staj

Kisa Siavlar/Stiidyo Kritigi (Zorunlu):
e  icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsaml1 sorularin sorulmast

e  Format: Yiiz yiize. Coktan se¢meli kisa smav (5-10 dakika) 4 %15

e  Detayh Degerlendirme Kriterleri:

-Derste islenen teorik konular ile ilgili problemleri ¢dzebilme

| Odev | |

| Sunum/Jiiri H H

| Proje | |

| Seminer/Workshop H H

Ara Sinavlar:
e icerik: Smnav haftasma kadar islenen konularm tiimiinii kapsayan
kapsamli sorular

e  Format: Yiiz yiize. Sinav (90 dakika)
1 %40

e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gdsterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siireglerinin yiiriitiilmesi
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I¢erik: Dersin tiim igerigini kapsayan kapsamli sorular

e  Detayh Degerlendirme Kriterleri:

[ ]
e  Format: Yiiz yiize. Sinav (75-90 dakika)
1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi
| Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60
| Final Sinavinin Basar1 Notuna Katkisi H %40
| TOPLAM H %100

HAFTALAR

KONULAR

Konu Anlatimi: Integral denklemlerin temel kavramlari, integrall
ve integro denklemlerin siniflandirilmasi, lineerlik ve homojenlik

Smif-ici Uygulama (5 dk.): Denklemleri tanimak igin
1 orneklemeler yaptirilmast Kaynak: Ders Kitabi, 7-17; 22-28.
integral denklemlerin siniflandirilmasina
Simif-ici Tartisma (5 dk.): Denklemin ortaya ¢ikisi hakkinda iliskin boéliimiin okunmasi. Kaynak: Ders
tartisma yapilmasi Kitab1, 34-40.
Konu Anlatimi: BDP’nin Volterra integral denklemlerine
dontistiiriilmesi, Volterra integral denklemlerinin BDP ne ; llerin tiirevi: Leibnitz kural
doniistiirilmesi, SDP’nin  Fredholm integral denklemlerine] Ililtelgra orn tulr.ev1, ekl mlt(z 1ura.1 Ve g:ol
dontistiiriilmesi, Fredholm integral denklemlerinin SDP ne ?t _ 1nfegra n .te " ath integrale
doniistiirilmesi doqusumqne . ait on bllgllerm
2 etkinlestirilmesi. Kaynak: Ders Kitabi, 17
Smif-ici Uygulama (5 d!(.): Integral fienklem ile diferansiyel ]§]2)P ve SDP’nin integral denklemler ild
denklemler arasindaki iliskiler hakkinda 6rneklemeler yaptirilmasi R, S e
arasindaki iliskiye ait boliimiin okunmasi
Simif-i¢i Tartisma (5 dk.): BDP ve SDP’nin farkinin tartisilmast Kaynak: Ders Kitabt, 42-59.
Konu Anlatimi: Ikinci tiir Volterra integral denklemleri;
IAdomian ayristirma yontemi, ardigik yaklastirma yontemi
Ikinci tiir Volterra integral denklemlering
Simif-ici Uygulama (5 dk): Ikinci tiir Volterra denklemlerinin giris. Adomian ayristirma yontemi vel
3 taninmasi i¢in 6rneklemeler yaptirilmast ardistk  yaklagtirma yontemine iligki
boliimiin okunmasi. Kaynak: Ders Kitab,|
Simif-ici Tartisma (S5 dk.): Yontemler arasindaki farkliliklarin 66-73; 95-99.
tartisilmasi
Laplace doniisiimiine ait on bilgileri
IKonu Anlatimi: Laplace doniisiim yontemi, seri ¢oziim yontemi etkinlestirilmesi, Kaynak: Ders Kitabi, 22-
28.
Simif-i¢i Uygulama (5 dk): Bu iki yontemin farkliliklar ile ilgili Ikinci tiir Volterra integral denklemlerine]
6rneklemeler yaptirilmast giris. Laplace doniisiim yOntemi, Seri
4 ¢cOziim ydntemine ait bolimiin okunmast.
Smmif-i¢ci Tartisma (5 dk.): Yontemler arasindaki farkliliklarin Kaynak: Ders Kitabi, 99-108.
tartisiimasi Kisa Sinav 1: (ikinci tiir Volterra integral
denklemleri i¢in Adomian ayrigtirma
Kisa Smav 1 (15 dk.): Ders sonunda, derste islenen konulari yontemi, ardistk yaklagtirma yontemi,
iceren bir kisa sinavin yapilmasi Laplace doniisiim yontemi, seri ¢ozii
yontemi).
Konu Anlatimi: Birinci tiir Volterra integral denklemleri: Seri
c6ziim yontemi, Laplace doniisiim yontemi
5 Sinif-ici Uygulama (5 dk.): Birinci tiir Volterra denklemlerinin| flzrr:teriﬁz;lir:inyggtiigkm;??];c;yngi?uggr:

taninmasi i¢in 6rneklemeler yaptirilmast

Smif-i¢ci Tartisma (5 dk.): Yontemler arasindaki farkliliklarin|

HAFTALIK KONULAR VE ILGILi ON HAZIRLIK CALISMALARI
On Hazirhk
. Integral  denklemler kavramina  ai
diferansiyel  denklemler ve  kuvvef]
serilerine ait On bilgilerin hatirlanmasi,|

tartigiimasi

Kitabi, 99-103.
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Konu Anlatimr: ikinci tiir bir Volterra denklemine doniistiirme,|
ikinci tiir Fredholm integral denklemleri: direkt ¢6ziim yontemi

Smif-ici Uygulama (5 dk.): Donisiime ait ve Fredholm|
denklemini tanimaya yo6nelik drneklemeler yaptirtlmasi

Siif-i¢i Tartisma (5 dk.): Volterra ve Fredholm denklemlerinin|
farkliliklart hakkinda bir tartisma yapilmast

Kisa Smav 2 (15 dk.): Ters yiiz edilmis 6grenme (flipped
learning) yontemi g¢ergevesinde, ders basinda, 6grenciye verilen|
6n hazirlik gorevinde yer alan konulari igeren bir kisa sinavin|
lyapilmasi

Birinci ve ikinci tiir bir Volterr
denklemine ait on bilgilerin hatirlanmasi|
Kaynak: Ders Kitabi, 65-66; 108-109.
Ikinci tiir Fredholm integral denklemlerine]
ait bolimiin okunmasi: Kaynak: Ders|
Kitabi, 119-121.

Kisa Simav 2: (ikinci tiir bir Volterr
denklemine doniistiirme).

Konu Anlatimi: Adomian ayristirma yontemi, ardisik yaklastirmaj
[yontemi

Smif-ici Uygulama (5 dk.): Yontemlerin anlagilmasi {izerine
orneklemeler yaptirilmast

Sinif-ici Tartisma (5 dk.): Volterra denkleminde kullanilan ayni
iyontemlerin farkliliklarinin tartisilmasi

Ikinci tiir Fredholm integral denklemleri
icin Adomian ayrigtirma yontemi, Ardist
yaklastirma yontemine iliskin 6n bilgileri
hatirlanmasi. Kaynak: Ders Kitab1, 121+
128; 146-15.

|Ara Sinav

Smav haftasina kadar iglenen konularmn
tiimiiniin tekrar edilmesi

IKonu Anlatimi: Seri ¢6ziim yontemi

Smmif-i¢ci Uygulama (5 dk.): Yontemin anlasilmasi {izerine
orneklemeler yaptirilmast

Sinif-ici Tartisma (5 dk.): Volterra denklemine kullanilan ayni
lyontemin farkliliklarinin tartigilmast

Ikinci tiir Fredholm integral denklemleri
icin seri ¢Oziim yontemine ait kismi
okunmasi. Kaynak: Ders Kitabi, 151-154.

10

Konu Anlatimi: Ikinci tir Volterra integro-diferansiyel
denklemleri: Laplace doniigiim yontemi

Sif-ici Uygulama (5 dk.): Ikinci tiir Volterra Integro-
diferansiyel denklemleri taninmasi i¢in drneklemeler yaptiriimasi

Smif-i¢ci Tartisma (5 dk): Yontemin daha Once anlatilan
kullanimlardaki benzerliginin tartigiimasi

Kisa Smav 3 (15 dk.): Ters yiiz edilmis 6grenme (flipped
learning) yontemi g¢ergevesinde, ders basinda, 6grenciye verilen
on hazirhk gorevinde yer alan konulari igeren bir kisa sinavin|
lyapilmasi

Integro-diferansiyel denklemlerine ait o

bilgilerin hatirlanmas1 ve etkinlestirilmesi.
Kaynak: Ders Kitabi, 37-40.

Kisa Smav 3: (ikinci tiir Volterra integro-
diferansiyel denklemleri icin Laplace]
doniisiim yontemi).

11

Konu Anlatimi: Seri ¢6ziim ydntemi, Adomian ayristirmal
lyontemi

Siif-ici Uygulama (5 dk.): Yontemlerin anlagilmasi {izerine
orneklemeler yaptirilmasi

Smif-i¢ci Tartisma (5 dk.): Yontemler arasindaki farkliliklarin
tartigilmast

Ikinci tir Volterra integro-diferansiyel
denklemleri igin seri ¢Oziim yOntemi,
Adomian ayristirma yontemine ait bolimii
okunmasi. Kaynak: Ders Kitabi, 176-181;
190-19s5.

12

IKonu Anlatimi: Volterra integro-diferansiyel denklemlerini BDP
ne doniistiirme, Volterra integro-diferansiyel denklemlerini
Volterra integral denklemlerine doniistiirme

Smmif-i¢ci Uygulama (5 dk.): BDP’ne doniisen denklemlerin|
orneklendirilmesi

Smif-ici Tartisma (5 dk.): Volterra integro-dif. denkleminin|
integral denkleme doniistiirmedeki durumun tartigilmasi

Volterra Integro-diferansiyel denklemlerini
BDP’ ne donistirmeye ait kismu
okunmasi. Kaynak: Ders Kitabi, 195-199.
Volterra integro-diferansiyel denklemlerini
Volterra integral denklemlerine
doniistiirmeye iliskin boliimiin okunmasi.,
Kaynak: Ders Kitabi, 199-203.

13

Konu Anlatimi: Ikinci tiir Fredholm integro-diferansiyel
denklemleri: direkt ¢dzlim yontemi

Smif-ici Uygulama (5 dk): Ikinci tiir Fredholm Integro-|

Direkt ¢oziim yontemine ait on bilgilerin|
hatirlanmasi. Kaynak: Ders Kitabi, 2144
218.
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diferansiyel denklemleri taninmasi i¢in 6rneklemeler yaptirilmasi

Smif-ici Tartisjma (5 dk.): Fredholm denkleminde kullanilan|
lyontemin etkisnin tartigiimast

Konu Anlatimi: Ikinci tiir Fredholm integro-diferansiyel
denklemleri: Adomian ayristirma yontemi, seri ¢éziim yontemi

Smif-ici Uygulama (5 dk): Yontemlerin anlagilmasi iizerine
orneklemeler yaptirilmast

1. Ikinci tiir Fredholm integro-diferansiyel

denklemleri i¢in Adomian ayristirma
yontemi, seri ¢Oziim yOntemine  ait
bolimiin okunmasi. Kaynak: Ders Kitabi,

14 Smif-i¢ci Tartisma (5 dk.): Yontemler arasindaki farkliliklarin| 223-234.
tartisilmast 2. Kisa Smnav 4: (ikinci tiir Fredholm integro-
diferansiyel denklemleri i¢in Direkt ¢ozii
Kisa Smav 4 (15 dk.) Ders sonunda, derste islenen konulari yontemi).
iceren bir kisa sinavin yapilmasi
Konu Anlatimi: Volterra-Fredholm integral denklemleri
Sinif-ici Uygulama (5 dk.): Hem Volterra hem de Fredholm| 1. Seri yontemi ve Adomian ayristirma
15 iceren integral denklemin taninmasi i¢in 6rneklemeler yapilmasi yontemine ait 6n bilgilerin etkinlestirilmesi.
Kaynak: Ders Kitabi, 262-269.
Smif-i¢ci Tartisma (5 dk.): Benzer yontemlerin bu denkleme
etkisinin tartigilmasi
16 [Final Islenen konularm tiimiiniin tekrar edilmesi
AKTS isYUKU TABLOSU
Etkinlikler Say1 Siiresi Toplam Isyiikii
(Saat)
Ders Saati H 3 42
Laboratuv ar H H H
1 |
Arazi Calismasi H ‘ ‘ ‘ ‘
Simif Dis1 Ders Calismasi H 14 H 5 H 70
Derse Ozgii Staj H H H
1 |
Kiiciik Siavlar/Stiidyo Kritigi H 4 H 3 H 12
Projeler H H H
Sunum / Seminer H H H
Ara Sinavlar (Sinav Siiresi + Sinav 1 15 15
Hazirhk Siiresi)
Final (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 15 15
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

Introduction to Integral Equation

CODE

MAT3280

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Erdogan Mehmet OZKAN

ASSISTANT(S)

COURSE OBJECTIVES

The aim of this course is to help students understand the application areas of the
knowledge and skills they have acquired in differential equations and mathematical
analysis courses, as well as to introduce them to integral equations and teach the types
and solution methods of these equations

COURSE CONTENT

Introductory concepts of integral equations; classification of integral and integro
equations; linearity and homogeneity; converting IVP to Volterra integral equation,
converting Volterra integral equation to IVP, converting BVP to Fredholm integral
equation, converting Fredholm integral equation to BVP; Volterra integral equations of
the second kind: the Adomian decomposition method, the successive approximations
method, the Laplace transform method, the series solution method; Volterra integral
equations of the first kind: the series solution method, the Laplace transform method,
conversion to a Volterra equation of the second kind; Fredholm integral equations of the
second kind: the direct computation method, the Adomian decomposition method, the
successive approximations method, the series solution method, homogeneous Fredholm
integral equation: the direct computation method ; Volterra integro-differential equations
of the second kind: the Laplace transform method, the series solution method, the
adomian decomposition method, converting Volterra integro-differential equations to
initial value problems, converting Volterra integro-differential equation to Volterra
integral equation; Fredholm integro-differential equations of the second kind: the direct
computation method, application of integral equations.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:
Wazwaz, Abdul-Majid. Linear and Nonlinear Integral Equations Methods and
Applications. Springer, 2011.
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Recommended Readings:
[1] Aksoy , Y. Integral Denklemler. 2nd ed.,YTU Publishing.

[2] Rahman, M. Integral equations and their applications. WIT Press, 2007.

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

1. Apply mathematical knowledge in other disciplines.

Find a solution to the integral equation that may be encountered in practice and
solve the integral equation.

Course Learning Outcomes
Gain the ability of abstract thinking.

Establish the relationship between analysis and integral equations.

Have the infrastructure to conduct academic studies on this area.

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

‘ Field Work H H

| Application H H ‘

| Special Course Internship (Work Placement) H H

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

e  Format: Face-to-face multiple-choice quiz (5-10 minutes)
4 %15

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

e  Format: Face-to-face written exam. (90 minutes).
%40

o  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental concepts of the
course

Ahilitxs ta cnalvia nrahlame vralatad ta thanratinal tanino
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-Ability to carry out theoretical reasoning processes

Content: Comprehensive questions covering the entire content of the
course

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

Detailed Assessment Criteria:

-Ability to apply advanced problem-solving skills
-Demonstration of a thorough understanding of all topics
covered in the course

Percentage of In-Term Studies

Percentage of Final Examination

TOTAL

WEEKS COURSE OUTLINE

Related Preparation

[Lecture: Introductory concepts of integral equations;|
classification of integral and mtegro equations;|
linearity and homogeneity

Quick Practice (5 minutes): Making examples to|
recognise equations

In-Class Discussion (5 minutes): Discussion about the]
lemergence of the equation

Recollection and activation of prior knowledge on the
differential equations and power series belonging to the
concept of integral equations. Source: Coursebook, 7-
22.

Reading the chapter on the classification of integral
equations. Source: Coursebook, 34-40.

Lecture: Converting IVP to Volterra integral equation,
converting Volterra integral equation to IVP,
converting BVP to Fredholm integral equation,
converting Fredholm integral equation to BVP

Quick Practice (5 minutes): Making examples about]
the relations between integral equations and differentiall
equations

In-Class Discussion (5 minutes): Discussion of the]
difference between IVP and BVP

Recollection and activation of prior knowledge on the
differentiation of interals; Leibnitz's rule and
transformation of multiple integrals into single
integrals. Source: Coursebook, 17-22.

Reading the chapter on the relationship between IVP
and BVP with integral equations Source: Coursebook,
42-59.

Lecture: Volterra integral equations of the second
kind: the Adomian decomposition method, the]
successive approximations method

Quick Practice (5 minutes): Making examples for the
recognition of Volterra integral equations of the second
kind.

In-Class Discussion (5 minutes): Discussion of the
differences between the methods

Reading the chapter on Volterra integral equations of
the second kind. Adomian decomposition method and
the successive approximations method. Source:
Coursebook, 66-73; 95-99.

Lecture: The Laplace transform method, the serie
solution method

Quick Practice (5 minutes): Making examples about]
the differences of these two methods

In-Class Discussion (5 minutes): Discussion of]
lseometric applications of special matrices

Quiz 1 (15 minutes): A quiz at the end of the class|

Recollection and activation of prior knowledge on the
Laplace transformation, Source: Coursebook, 22-28.
Reading the chapter on Volterra integral equations of
the second kind: Laplace transform method, series
solution method. Source: Coursebook, Chapter 3.2.
Quiz 1: (Adomian decomposition method for Volterra
integral equations of the second kind, the successive
approximations method, Laplace transform method,
serial solution method).
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covering the topics taught during the session

Lecture: Volterra integral equations of the first kind:
the series solution method, the Laplace transfo
method

Quick Practice (5 minutes): Making examples for th

recognition of Volterra integral equations of the firs
kind

In-Class Discussion (5 minutes): Discussion of th
differences between the methods

Recollection and activation of prior knowledge on the
series solution method, Laplace transform methods.
Source: Coursebook, 99-103.

Lecture: Conversion to a Volterra equation of the
second kind; Fredholm integral equations of the secon
kind: the direct computation method

Quick Practice (5 minutes): Making examples to|
recognise the transformation and Fredholm equation

In-Class Discussion (5 minutes): Discussion about th
differences of Volterra and Fredholm equations

Quiz 2 (15 minutes): A short quiz at the beginning o
the lesson, covering topics assigned as pre-class|
preparation within the flipped learning framework

Recollection and activation of prior knowledge on the a
Volterra equation of the first and second kind. Source:
Coursebook, 65-66; 108-109.

Reading the chapter on Fredholm integral equations of
the second kind: Source: Coursebook, 119-121

Quiz 2: (conversion to a Volterra equation of the
second kind).

Lecture: The Adomian decomposition method, the
successive approximations method

Quick Practice (5 minutes): Making examples on the]
understanding of the methods

In-Class Discussion (5 minutes): Discuss the]
differences of the same methods used in Volterr
lequation

Recollection and activation of prior knowledge on the
Adomian decomposition method and the successive
approximation method for Fredholm integral equations
of the second kind. Source: Coursebook, 121-128; 146-
151.

Midterm

Review of all topics covered up to the exam week.

Lecture: The series solution method

Quick Practice (5 minutes): Making examples on the]
understanding of the method

In-Class Discussion (5 minutes): Discuss thel
differences of the same method used in Volterr
lequation

Reading the chapter on the Serial solution method for
Fredholm integral equations of the second kind.
Source: Coursebook, 151-154.

10

Lecture: Volterra integro-differential equations of the
second kind: the Laplace transform method

Quick Practice (5 minutes): Making examples for th
recognition of Volterra integro-differential equations o
the second kind.

In-Class Discussion (5 minutes): Discussion of th
similarity of the method in the previously described,
luses

Quiz 3 (15 minutes): A short quiz at the beginning o
the lesson, covering topics assigned as pre-class|
preparation within the flipped learning framework

Recollection and activation of prior knowledge on the
integro-differential equations. Source: Coursebook, 37-
40.

Quiz 3: (Laplace transform method for Volterra
integro-differential equations of the second kind).

11

Lecture: The series solution method, the Adomian|
decomposition method

Quick Practice (5 minutes): Making examples on the
understanding of the methods

In-Class Discussion (5 minutes): Discussion of th

differences between the methods

Reading the chapter on serial solution method and
Adomian decomposition method for Volterra integro-
differential equations of the second kind. Source:
Coursebook, 176-181; 190-195.
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Lecture: Converting Volterra integro-differentia
lequations to initial value problems, converting Volterr.
integro-differential equation to Volterra integra
lequation 1. Reading the part on transforming Volterra Integro-
differential equations into BDP. Source: Coursebook,
12 Quick Practice (5 minutes): Exemplifying th 195-199.
lequations that turn into IVP 2. Reading the chapter on transforming Volterra integro-
differential equations into Volterra integral equations.
In-Class Discussion (5 minutes): Volterra integro Source: Coursebook, 199-203.
differential discussion of the situation in converting thej
lequation into an integral equation
Lecture: Fredholm integro-differential equations of th
second kind: the direct computation method
Quick Practice (5 minutes): Making examples fo
13 Fredholm integro-differential equations of the secon 1. Recollection and activation of prior knowledge on the
kind direct solution method. Source: Coursebook, 214-218.
In-Class Discussion (5 minutes): Discussion of th
effect of the method used in the Fredholm equation
Lecture: Fredholm integro-differential equations of th
second kind: the series solution method, the Adomia
decomposition method
Quick Practice (5 minutes): Making examples on the] 1. Reading the chapter. on Adpmlan . decomppsﬁlon
. method for Fredholm integro-differential equations of
understanding of the methods - . . )
the second kind, series solution method. Source:
14 Coursebook, 223-234
In-Class Discussion (5 minutes): Discussion of th L . .
differences between the methods 2. Qu1z 4: .(dlrect sglutlon method for fredholm integro-
differential equations of the second kind).
Quiz 4 (15 minutes) A quiz at the end of the class|
covering the topics taught during the session
Lecture: Volterra-Fredholm integral equations
In-Class Activity (5 minutes): Examples for th
recognition of integral equations involving both| 1. Recollection and activation of prior knowledge on the
15 Volterra and Fredholm series method and Adomian decomposition method.
Source: Coursebook, 262-269.
In-Class Discussion (5 minutes): Discussion of th
effect of similar methods on this equation
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities

Total Workload

Course Hours

Number Duration
(Hour)
| e

3 42

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics
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Project

Presentations / Seminar H

Mid-Terms (Examination Duration + Examination Prep. Duration) “ 15

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

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Ders Odrenim Ciktis1 & Program Ciktis1 Matrisi

Pg;-l Geometri, analiz,

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

1]
[9)]
1
1
1

applications.

PS:-Z Matematik alanindaki
teorik ve uygulamall
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmasik 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 validity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking
skills.

PS:-3 Matematik alanindaki

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

1
[0)]
I
I
I

I~
1
1
&
&
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Pg;-4 Disiplinlerarast bir

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

P Q-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 disiplinlerarasi
uzmanlik alanlarmda
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 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 gelismeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulagsmak 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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Pg;-8 Bilimsel
aragtirmalarint1  ve  mesleki
faaliyetlerini yiirtitiirken
dogabilecek hukuksal
sonuglar1 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.

PQ-IO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir 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 tim
paydaglara Tiirkce ve
Ingilizcede sozlii ve yazili
olarak etkili bigimde
aktarabileceklerdir. / - - - - -
Effectively communicate
mathematical topics, theories,
proofs, research, and problem
solutions to all relevant
stakeholders using appropriate
mathematical ~ terminology,
both orally and in writing, in
Turkish and in English.
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