FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen-Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Kismi Diferansiyel Denklemler

DERSIN KODU

MAT3172

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

SAATI

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DiLi

Tiirkce, ingilizce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Zorunlu @Matematik Lisan Program

DERSIN KATEGORISI

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Ozgiir YILDIRIM

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, matematiksel diisiinceyi gelistirmek ve matematik, fizik ve miithendislikte
karsilasilan problemleri ¢ozebilmektir.

DERSIN ICERIGi

Kismi diferensiyel denklemlerin (KDD) tanimi, ¢6ziim kavrami; Cauchy problemleri; bazi
ozel tipteki KDD’lerin ¢oziim yoOntemleri; birinci mertebeden dogrusal veya dogrusal
olmayan KDD’lerin ¢oziimleri; ikinci mertebeden dogrusal KDD’lerin kanonik hale
getirilmeleri, ikinci mertebeden dogrusal KDD’ler i¢in baslangic ve sinir deger problemleri;
ikinci mertebeden dogrusal KDD’ler igin baslangic ve smir deger problemleri; dalga
denklemi, 1s1 denklemi, enerji yontemi.

DERS KiTABI/ MALZEMESI /

ONERILEN KAYNAKLAR

Ders Kitaba:
[1] Anar, ibrahim Ethem. Kismi Diferansiyel Denklemler. Palme Yaymevi, 2007.

[2] Cagliyan, Mehmet, Celebi, Okay. Kismi Diferansiyel Denklemler. Dora Yayinlari, 2021.

[3] Farlow, Stanley J. Partial Differential Equations for Scientists and Engineers. Dover
Books, 1993.

Zorunlu Kaynaklar:

[1] Boyce, William E., Diprima, Richard C., Meade Douglas B. Elementary Differential
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Equations and Boundary Value Problems. 11. baski, Wiley, 2017.

Onerilen Kaynaklar:

Introduction to Partial Differential Equations Lecture Notes. Massachusetts Institute of
Technology (MIT).

Miersemann, Erich. Partial Differential Equations Lecture Notes. Department of
Mathematics, Leipzig University.

Bu dersi basartyla tamamlayan 6grenciler,
1. Kismi diferansiyel denklemleri agiklayarak, siniflandirmalarini yapabileceklerdir.
2. Birinci mertebeden ve ikinci mertebeden KDD’leri ¢6zebileceklerdir.

Ders Ogrenim Ciktlar: Ist denklemlerini ifade ederek, ¢oziimiin varligini ve tekligini gosterebileceklerdir.

Parabolik, eliptik ve hiperbolik denklemleri ¢6zebileceklerdir.

Dalga denklemini tanimlayarak, enerji metodunu ifade edebileceklerdir.

DEGERLENDIRME SiSTEMi
| Etkinlikler Say1 Katki Pay1

| Devam/Katilhim H H

| Laboratuar H H

| Uygulama H H

| Arazi Calismasi H H

| Derse Ozgii Staj H H

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

e  Format: Yiiz ylize. Coktan se¢meli kisa sinav (20-30 dakika) 4 %30

e Detayh Degerlendirme Kriterleri:

-Derste iglenen teorik konular ile ilgili problemleri ¢ézebilme

| Odev | |

| Sunum/Jiiri H H

‘ Projeler H H

| Seminer/Workshop H H

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

e  Format: Yiiz yiize. Sinav (90-110 dakika)

1 %30
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarmin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siireglerinin yiiriitiilmesi
Final:
e cerik: Dersin tiim icerigini kapsayan kapsamli sorular
1 %40

e  Format: Yiiz yiize. Sinav (90-110 dakika)
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e Detayh Degerlendirme Kriterleri:
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢6zme becerilerinin kullanilabilmesi
| Dénem ici Cahsmalarin Basar1 Notuna Katkis1 || %60
| Final Sinavinin Basar1 Notuna Katkis1 || %40
| TOPLAM | %100
HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Kismi diferansiyel denklemlere (KDD) giris ve
bazi temel kavramlar, ¢esitli ¢6ziim yontemleri Adi diferansiyel denklemlerde temell
kavramlarn  ve ¢0ziim yontemlerini
Smif-i¢ci Uygulama (10 dk.): Adi diferansiyel denklemlerde hatirlanmasi ve etkinlestirilmesi,|
temel kavramlar1 ve ¢6ziim yontemlerini hatirlatacak 6rneklerin| Kaynaklar: [1] 9-16; 24-33; 70.
1 N
lyaptirilmasi KDD?’ lerin tanimi1 ve bazi temel kavramlari
konularmi igeren boliimlerin okunmasi.
Smif-ici Tartisma (5 dk.): Bu ¢6ziim yontemlerinin KDD’de Kaynaklar: Ders Kitab1 [2], 31-32. Der
kullaniminin tartigilmasi Kitabi [3], 1-8.
Yiizeyler, yiizey normalleri ve ii¢ boyutl
Konu Anlatimi: Verilen bir ¢6ziim yiizeyinden KDD’in| uzayda egriler kavramlarinin hatirlanmasi.
iretilmesi, vektor alanlari, integral egrileri ve integral yiizeyleri,| Kaynaklar: Ders Kitab1 [1], 7-18. Ders|
birinci mertebeden KDD’lerin ¢6ziim metotlari Kitabi [2], 1-7, 33.
Vektor alanlari, integral egrileri ve integral
2 Smif-ici Uygulama (10 dk.): Verilen bir ¢éziim yiizeyinden ylizeyleri konularini igeren bdliimleri
KDD’in tiretilmesine yonelik bir drnek yaptirilmast okunmasi. Kaynaklar: Ders Kitab1 [1], 28-
50. Ders Kitabi [2], 8-17; 46-58.
Kisa Smav 1 (15-25 dk.): Ders sonunda, derste islenen konulari Kisa Sinav 1: (bazit KDD’lerin ¢6ziimiinii
kapsayan bir kisa sinavin yapilmasi bulma, verilen bir ¢dziim yiizeyinde:
KDD’nin iiretilmesi).
g}(l):llui?néi::::i: Yart lineer ve lineer olmayan KDD'ler; Lagrange Yari lineer KDD’ler konusunu igere
Py boliimlerin okunmasi. Kaynaklar: Ders|
Smmif-i¢ci Uygulama (10 dk.): Lagrange- Charpit yontemini Kitabt [1], 66-69. D.ers Klfabl [2.]’.46_.53‘
. e e e Lagrange- Charpit yOntemini igeren|
3 kullanarak bir KDD’in ¢6ziimiiniiniin bulunmast i .
boliimlerin - okunmasi. Kaynaklar: Ders|
Simif-i¢ci Tartisma (5 dk.): Denklemin tam diferansiyel denkleme Kitabr [1],104-113. Ders Kitabr [2], 46-48;
e e 73-80.
doniistiirilmesine iligkin bir tartismanin yapilmasi
Konu Anlatimi: ikinci mertebeden KDD’lere giris, KDD’lerin|
siiflandirilmasi; ikinci mertebeden degisken katsayili bazi 6zel
lineer KDD’ler KDD’lerin  simiflandirilmasi  konusunuyj
iceren bolimlerin okunmasi. Kaynaklar:
4 Smif-ici Tartisma (5 dk.): KDD’lerin siniflandirilmasinin Ders Kitab1 [1], 148-150. Ders Kitab1 [2],
OGneminin tartigilmasi 122-123.
Kisa Smav 2: (Lagrange Charpit yontemi
Kisa Smav 2 (15-25 dk.): Lagrange Charpit yontemi ve KDD’nin ve KDD’nin smiflandiriimas).
siniflandirilmasini kapsayan bir kisa sinavin yapilmasi
Konu Anlatimi; Ikinci mertebeden degisken katsayili bazi 6zel Degisken katsayil1 bazi 6zel lineer KDD’le
5 lineer KDD’ler konusunu igeren bolimlerin  okunmasi.
Kaynak: Ders Kitabi [2], 116-121.
Konu Anlatim: Ikinci mertebeden KDD’lerin kanonik formlari
ve doniisiimleri
KDD’lerin kanonik forma indirgeme]
Smmif-i¢ci Uygulama (10 dk.): Bir KDD’nin kanonik forma konusunu igeren bolimiin  okunmasi.
6 doniistiiriilmesine yonelik uygulama yaptirilmasi Kaynak: Ders Kitabi [2], 124-131.

Kisa Smav 3 (15-25 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi

Kisa Simav 3: (Kanonik forma indirgeme,)
degisken katsayili KDD’lerin ¢6ziimii).
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IKonu Anlatimi: Sabit katsayili lineer KDD’lerin ¢dziimleri Sabit k.a tsayih - adi "dlferans‘ly.el
denklemlerin ¢cozlim yontemlerini
Simif-ici Uygulama (10 dk.): Sabit katsayili diferansiyel] }[11a ;1;133;1_1;12;1 ve etkinlestirilmesi. Kaynak;
7 denklemlerin ¢dziimiine yonelik uygulama yaptirilmasi Sabit katsayili lineer KDD’lerin ¢oziimleri
Smif-i¢ci Tartisma (5 dk.): Adi diferansiyel denklemin ¢6ziim| konusurTu teeren bollimiin - okunmast.
onteminin KDD’ye uyarlanmasina iligkin tartismanin yapilmast Kaynak: Ders Kitabi [1], 131-145. Ders
” ew ¥ smanin yap Kitabi [2], 102-115.
8 |Ara Sinav
Dalga denklemi konusunu iceren boliimii
okunmasi. Kaynaklar: Ders Kitab1 [1], 399
IKonu Anlatimi: Dalga ve 1s1 denklemlerinin modellenmesi; 401. Ders KIFabl 3], 121_1.26; 143-1.:54} .
Kdd.ler i¢in degiskenlerine ayirma metodu Isidenklemi konusunu igeren bolimil
9 ’ okunmasi. Kaynaklar: Ders Kitabi [1], 508.
Simif-i¢ci Tartisma (5 dk.): Dalga ve 1s1 denklemlerinin fiziksel 11)4ers Kitabr [2], 209. Ders Kitabt [3], 114
6zelliklerinin tartigilmasi . . . T
Degiskenlerine ayirma yontemini igeren|
boliimiin okunmasi. Kaynak: Ders Kitabi
[2], 233-239.
Konu Anlatimi: Is1 denklemleri i¢in baslangic ve smir deger
problemleri, Is1 denklemlerinin degiskenlerine ayirma metodul Ist denkleminin degiskenlerine ayirma
lyardimiyla ¢oziilmesi metodu yardimiyla ¢oziilmesi konusunu
10 iceren boliimiin okunmasi. Kaynaklar: Ders|
Smif-ici Uygulama (10 dk.): Bir 1s1 denkleminin ¢6ziimiine Kitab1 [1], 514-518. Ders Kitab1 [2], 247
lyonelik bir 6rnek yaptirilmasi 249. Ders Kitab1 [3], 35-41.
IKonu Anlatimi: Is1 denklemleri: Coziimiin tekligi, enerji metodu,)
Maksimum prensibi Ist  denklemin  ¢Ozlimiiniin  tekligi,
1 Maksimum prensibi konularin1 igere:
Sinif-ici Tartisma (5 dk.): Enerji metodunun fiziksel anlaminin boliimlerin okunmasi. Kaynak: Ders Kitabi
tartisilmasi [2], 221-223.
IKonu Anlatimi: Dalga denklemleri i¢in baglangi¢ ve smir deger
problemleri, Dalga denklemleri i¢in degiskenlerin ayirma yontemi
Smif-ici Uygulama (15 dk.): Bir dalga denkleminin ¢6ziimi Dalga d..enkler.ni(erl e .deglske,.r;!.e Y
12 lizerine bir 5rnek yaptirimast ayirma yontemi konusunu igeren boliimiin|
okunmasi. Kaynak: Ders Kitab1 [2], 247
Smif-i¢i Tartisma (5 dk.): Dalga denklemi i¢in baslangi¢ ve sinir| 249.
kosullarinin fiziksel anlamlarinin tartigilmasi
Konu Anlatimi: Dalga denklemlerinin D'Alembert formiilij
kullanilarak gozillmesi Dalga denklemlerinin D'Alembert formiilii
Simif-i¢i Uygulama (15 dk.): D'Alembert formiilii kullanarak bin kl..lu.a nlularak coziilmesi konu:sunu lgeren)
13 dalga denkleminin ¢6zlimii iizerine bir drnek yaptirilmasi boliimiin okunmast. Kaynaklar. Ders Kitabi
[2], 149-152. Ders Kitabi [3], 19-135.
Kisa Smav 4 (15-25 dk.): Is1 ve dalga denklemlerinin ¢oziimii Klsa Slnz}v 4: (151 ve dalga denklemlerinin
. . ¢oziimleri).
lizerine bir kisa sinav
Konu Anlatimi: Dalga denklemlerinin ¢dziimii ve enerji metodu
Enerji metodu konusunu igeren bdoliimii
14 Smif-ici Tartisma (5 dk.): Dalga denklemi ve toplam enerji okunmasi. Kaynak: Ders Kitab1 [1], 4284
lizerine tartigsma yapilmasi 441.
Konu Anlatimi: Laplace ve Poisson denklemleri Laplace ve Poisson denklemleri ile ilgili
.. . . . bolimlerin  okunmasi. Kaynaklar: Ders|
15 Sinif-ici 'Tartlsma (5 dk.): Laplace ve Poisson denklemleri Kitab1 [1], 187-200. Ders Kitab1 [2], 173
arasindaki farkin tartigilmasi 186
16 Final [slenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii
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Ders Saati

Laboratuar

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam isyiikii :

Toplam Isyiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Partial Differential Equations

CODE

MAT3172

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Spring

COURSE LANGUAGE

Turkish, English

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

Ozgiir YILDIRIM

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students develop mathematical thinking and to solve the
problems encountered in mathematics, physics, and engineering.

COURSE CONTENT

Definition of partial differential equation(PDE); solution concept, classification; Cauchy
problems; solution methods of some special type of PDE; first-order linear or non-linear
PDE’s solutions; first-order linear or non-linear PDE’s solutions; making canonical form
of second-order linear PDEs; making canonical form of second-order linear PDEs; initial
and boundary value problems of second order linear PDE; initial and boundary value
problems of second-order linear PDE; wave equation, heat equation, energy method.

RECOMMENDED OR REQUIRED
READING

Coursebook:

[1] Anar, ibrahim Ethem. Kismi Diferansiyel Denklemler. Palme Yaymevi, 2007.
[2] Cagliyan, Mehmet, Celebi, Okay. Kismi Diferansiyel Denklemler. Dora Yaynlari,
2021.

[3] Farlow, Stanley J. Partial Differential Equations for Scientists and Engineers. Dover
Books, 1993.

Required Reading:

[1] Boyce, William E., Diprima, Richard C., Meade Douglas B. Elementary Differential
Equations and Boundary Value Problems. 11th ed., Wiley, 2017.

Recommended Readings:

Introduction to Partial Differential Equations Lecture Notes. Massachusetts Institute of
Technology (MIT).
Miersemann, Erich. Partial Differential Equations Lecture Notes. Department of
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Mathematics, Leipzig University.

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

1. Explain partial differential equations together with their classifications.
2. Solve first-order PDEs.

Course Learning Outcomes
Formulate the heat equations with existence and uniqueness of solutions.

Solve parabolic, elliptic and hyperbolic equations.

Define the wave equation and its energy method.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H H

| 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 %30

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).

e Detailed Assessment Criteria: 1 %30

- 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

Final:
e Content: Comprehensive questions covering the entire content of the
course

e  Format: Face-to-face written exam. (90 minutes). 1 %40
o Detailed Assessment Criteria:

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

Percentage of In-Term Studies “

Percentage of Final Examination H

TOTAL H

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Introduction and some preliminaries fo
partial differential equations (PDEs), miscellaneous
solution methods

[Practice (10 minutes.): Guided practice on reviewing]
the fundamental concepts and solution methods of]
ordinary differential equations (ODEs)

In-Class Discussion (5 minutes.): Discussion the
application of these solution methods PDEs

Recollection of the fundamental concepts and solution
methods of ODEs. Sources: [1], 9-16; 23-33; 70.

Reading the sections covering the definition of PDEs,
and some fundamental concepts. Sources: Coursebook

[2], 31-32. Coursebook [3], 1-8.

Lecture: Generation of PDEs from a solution surface,)
integral curves and imtegral surfaces of vector fields;|
solutions of first-order linear PDEs

Practice (10 minutes.): Guided practice on deriving a
PDE from a gien solution surface

Quiz 1 (15-25 minutes.): A quiz at the end of the class|
covering the topics taught during the session

Recollection of the concepts of surfaces, surface
normals, andcurves in three-dimesional space. Sources:
Coursebook [1], 7-18. Coursebook [2], 1-7; 33.
Reading the sections covering vector fields, integral
curves, and integral surfaces. Source: Coursebook [1],
28-50. Coursebook [2], 8-17; 46-58.

Quiz 1: (PDE introduction, solutions).

Lecture: Semi-linear PDEs; Lagrange-Charpit method

Practice (10 minutes.): Guided practice on finding the
solution of a PDE using the Lagrange-Charpit method

In-Class Discussion (5 minutes.): Discussion on|
transforming an equation into an exact differentiall
equations

Reading the sections covering the semi-linear PDEs.
Sources: Coursebook [1], 66-69. Coursebook, [2], 46-
53.

Reading the sections covering the Lagrange-Charpit
method.  Sources:  Coursebook [1], 104-113.
Coursebook [2], 46-48; 73-80.

Lecture: Introduction to second order PDEs,
classification of PDEs

In-Class Discussion (5 minutes.): Discussion on the
importance of classifying PDEs

Quiz 2 (15-25 minutes.): A quiz on the Lagrange-
Charpit method and classification of PDEs

Reading the sections covering the classification of
PDEs. Sources: Coursebook [1], 148-150. Coursebook
[2], 122-123.

Quiz 2: (Lagrange-Charpit method and classification
of PDEs).

Lecture: Some special second-order linear PDEs wit
variable coefficients

Reading the sections covering some special linear
PDEs with variable coefficients. Source: Coursebook
[2], 116-121.

Lecture: Canonical forms of second order partia
differential equations, and tranforms

Practice (10 minutes.): Guided practice o
transforming a PDE into canonical form

Reading the section covering the reduction of PDEs to
canonical form. Source: Coursebook [2], 124-131.
Quiz 3: (solution of linear constant coefficient PDEs).

Lecture: Solution of linear PDEs with constant
coefficient

Practice (10 minutes.): Guided practice on solving
differential equations with constant coefficients

In-Class Discussion (5 minutes.): Discussion on
adapting solution methods for Odes to PDEs

Recollection of solution methods for ODEs with
constant coefficients. Source: Required Reading: 133-
142

Reading the section covering the solution of linear
PDEs with constant coefficient. Sources: Coursebook
[1], 131-145. Coursebook [2], 102-115.
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Quiz 3 (15-25 minutes.): A quiz at the end of the class|
covering the topics taught during the session

8 Midterm Review of all topics covered up to the exam week.
1. Reading the section covering the wave equation.
Lecture: Mathematical modeling of wave and hea Sources: Coursebook [1], 399-401. Coursebook [3],
equations; separation of variables method for PDEs 121-126; 143-154
9 2. Reading the section covering the heat equation.
In-Class Discussion (5 minutes.): Discussion on th Sources: Coursebook [1], 508. Coursebook [2], 209.
physical properties of the wave and heat equations Coursebook 3, 11-14.
3. Reading the section covering the separation of
variables method. Source: Coursebook [2], 233-239.
Lecture: Initial and boundary value problems for hea
equatlpns. Solving heat equations using the separatio 1. Reading the sections covering solving heat equations
of variables method . . :
10 using the separation of variables method. Sources:

Coursebook [1], 514-518. Coursebook [2], 247-249.

Practice (10 minutes.): Guided practice on solving the Coursebook [3], 35-41.

lheat equation

Lecture: Heat equations: uniqueness of the solution,|

energy method, maximum principle . . . .
&y » Maximum princip 1. Reading the sections covering the uniqueness of the

11 . . . L . solution of heat equation and the maximum principle.
In-Class Discussion (5 minutes.): Discussion of th Source: Coursebook [2], 221-223.

phsical meaning of the conservation of energy

[Lecture: Initial and boundary value problems for wave]
lequations, separation of variables method for the wave]
lequations,

—_

[Practice (15 minutes.): Guided practice on solving the] Reading the section covering the separation of

12 wave equation variables method for wave equations. Source:
Coursebook [2], 247-249.

In-Class Discussion (5 minutes.): Discussion on th

physical meaning of initial and boundary conditions|

fort he wave equation

Lecture: Solving wave equations using D'Alembert's|
formula

1. Reading the section covering the solution of wave
equations using D'Alembert's formula. Sources:
Coursebook [2], 149-152. Coursebook [3], 19-135.

2. Quiz 4: (solutions of heat and wave equations).

[Practice (10 minutes.): Guided practice on solving the]
13 wave equation using D'Alembert's formula

Quiz 4 (15-25 minutes.): A quiz on solutions of hea
and wave equations

Lecture: Solution of wave equations and energ

h . . . .
method, 1. Reading the section covering the solution of wave

14 In-Class Discussion (5 minutes.): Discussion on th Zgg?g:?s and energy method. Source: Coursebook [1],

wave equation and total energy

Lecture: Laplace and Poisson equations

Ju—

Reading the section covering Laplace and Poisson

15 In-Class Discussion (5 minutes.): Discussion of th equations. Sources: Coursebook [1], 187-200.
difference between the Laplace and Poisson equations Coursebook [2], 173-186.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities Duration Total Workload
(Hour)

Course Hours 56

Laboratory
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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)

H 20

Final (Examination Duration + Examination Prep. Duration)

[ 30

Total Workload:

Total Workload / 30(h):
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Pg;-l Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade
edebilecek, bunlar arasinda
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
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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
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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.
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Pg;-4 Disiplinlerarast bir

yaklagimla, farkli alanlarda
edinmis olduklar1 bilgileri
sentezleyebileceklerdir. /
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. / _ _ 3 _ 3
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

1
1
1

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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