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DERSIN AMACI

Bu dersin amaci, 6grencilerin kompleks analizin ileri diizey kavramlarini anlamalarina ve
uygulamalarma yardimci olmaktir. Ders kapsaminda, Rezidii Teoremi’nin reel improper
integrallerin hesaplanmasindaki uygulamalari, siniis ve kosiniis iceren belirli ve improper
integrallerin ¢0ziimii, elemanter fonksiyonlara dayali konformal doniigiimler (iistel,
logaritmik, trigonometrik ve kok fonksiyonlar1), z> ve z”?  fonksiyonlarinm déniisiimleri,
polinomlarin karekokleri ve harmonik fonksiyonlarin doniisiimleri incelenecektir. Ayrica,
6grencilerin konformal doniisiimiin ileri 6zelliklerini, sinir kosullarinin déniisiimlerini ve bu
yontemlerin matematik, fizik ve mihendislikteki uygulamalarini anlamalari ve
kullanabilmeleri amaglanmaktadir.

DERSIN ICERIGi

Rezidii Teoremi’nin uygulamalari; reel improper integrallerin hesaplanmasi; siniis ve
kosiniis igeren belirli ve improper integraller; elemanter fonksiyonlara dayali konformal
doniisiimler (iistel, logaritmik, trigonometrik ve kok fonksiyonlar1); z*> ve z!?
fonksiyonlarmin déniisiimleri; polinomlarin karekokleri; harmonik eslenikler ve harmonik
fonksiyonlarm doniisiimleri; konformal doniigiimiin ileri ozellikleri; sinir kosullarmin
doniisiimleri; konformal déniisiimlerin uygulamalari; genel uygulamalar.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR
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Ders Kitabi:

Churchill, Ruel V., Brown, James W. Complex Variables and Applications. 9. baski,
McGraw-Hill, 2013.

Zorunlu Kaynaklar:

[1] Basarir, Metin. Kompleks Degiskenli Fonksiyonlar Teorisi. 2. baski, Sakarya Yaymcilik,
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2010.

[2] Baskan, Turgut. Kompleks Fonksiyonlar Teorisi. Dora Basim, 2012.

[3] Thomas, George B., Weir, Maurice D., Hass, Joel. Thomas’ Calculus. 14. baski, Pearson,
2018.

[4] Stewart, James. Calculus: Early Transcendentals. 8. baski, Cengage Learning, 2016.

Bu dersi basartyla tamamlayan 6grenciler,

1. Rezidii Teoremi’nin reel improper integrallerin ¢oziimiindeki uygulamalarini
anlayarak, bu yontemle integral hesaplayabileceklerdir.

Siniis ve kosiniis igeren belirli ve improper integrallerin ¢oziimiinde kompleks
analiz yontemlerini kullanabileceklerdir.

Elemanter fonksiyonlara dayali konformal doniisiimleri (iistel, logaritmik,
trigonometrik ve kok fonksiyonlari) aciklayarak, bu doniisiimleri uygulamali
problemlerde kullanabileceklerdir.

Ders Ogrenim Ciktilar:

z? ve z'? déniisiimlerinin Argand diizlemindeki etkilerini analiz edebileceklerdir.

Harrmonik fonksiyonlarin ve harmonik esleniklerin &zelliklerini agiklayarak,
bunlarin doéniisimlerini uygulayabileceklerdir.

Konformal doniisiimiin ileri 6zelliklerini ve smir kosullarmin doéniigiimlerini
kavrayarak bu bilgileri sinir deger problemlerinde kullanabileceklerdir.

Edindigi kuramsal bilgileri matematik, fizik uygulamalarina aktararak, problem
¢Ozme siirecinde kullanabileceklerdir.

DEGERLENDIRME SiSTEMI

Etkinlikler Say1 Katki Pay1

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

e Detayh Degerlendirme Kriterleri:

14 %5
- Derse aktif katilim ve soru sorma
- Sinif-i¢i tartigmalara ve problem ¢6zme siireclerine katki
saglayabilme
‘ Laboratuvar H H
| Uygulama H H
‘ Arazi Cahismasi H H
Derse Ozgii Staj
Kisa Sinavlar/Stiidyo Kritigi (Zorunlu):
e icerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorularin sorulmasi
e  Format: Yiiz yiize. Coktan se¢meli kisa sinav (15-20 dakika) 4 %20
e  Detayh Degerlendirme Kriterleri:
-Derste islenen teorik konular ile ilgili problemleri ¢6zebilme

[Odev | |

‘ Sunum/Jiiri H H
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Seminer/Workshop

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

e Format: Yiiz yiize. Sinav (80-100 dakika)

e  Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢zme becerilerinin kullanilabilmesi

1 %35
e  Detayh Degerlendirme Kriterleri:
-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
Final:
e icerik: Dersin tiim igerigini kapsayan kapsamli sorular
e  Format: Yiiz yiize. Smav (80-100 dakika)
1 %40

Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60

Final Simnavinin Basar1 Notuna Katkisi H %40

TOPLAM H %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhk
Konu Anl_at1m1: Rezidii Teore?n.n nin uygulamalari; reel improper| Reel sayllarda  beliri  ve belirsiz
integrallerin hesaplanmasina giris . . PR S N

integrallerin ~ Gzelliklerine  iligkin ~ 0n|

Smif-ici Uygulama (15 dk.): Basit reel improper integral
6rnekleri verilerek ¢6ziim yaptirilmasi

bilgilerin hatirlanmas1 ve etkinlestirilmesi.
Kaynak: [3], 316-328.

1 Rezidii Teoremi’nin uygulamalar1 ve reel,
Simif-i¢i Tartisma (10-15 dk.): Rezidii Teoremi’nin reel analizde Lmproper 1nt.e grallerlnﬂl‘nl(.?saple}nmasma Ely
dogrudan ¢dziilemeyen integrallerin hesaplanmasindaki roliiniin konularmi igeren bglimlerin - okunmast.

£ ¢ Y & P Kaynak: Ders Kitabi, 261-265.
tartisilmast
IKonu Anlatimi: Reel improper integrallerin hesaplanmasi Reel  sayilarda  integral  hesaplama
yontemlerine iligkin on bilgilerin|
Smif-ici Uygulama (15 dk.): Reel eksende verilen improper| hatirlanmasi ve etkinlestirilmesi. Kaynak:
2 integral 6rneklerinin rezidii teoremi yardimiyla ¢dziilmesi [3], 456-475.
Reel improper integrallerin hesaplanmasi

Smif-ici Tartisma (10-15 dk.): Reel integrallerin kompleks konusunu igeren boliimlerin  okunmasi.
analiz yontemleriyle hesaplanmasinin avantajlarinin tartigilmasi Kaynak: Ders Kitabi, 265-270.
Konu Anlatimi: Siniis ve kosiniis igeren belirli ve improper
integraller Reel fonksiyonlarin tanimu,|

.. o . iistel/trigonometrik fonksiyonlarin
Sunfiigi Uygulama (15 dk.): Sinis ve kosinls igeren rec orellicerinin~ hatrlanmasi v
1nt§1gra erin rezidii teoremi yardimiyla ¢dziimiine yonelik Srmekler etkinlestirilmesi. Kaynak: [3], 1-26.
veriimesi Siniis ve kosiniis igeren belirli ve imprope:

3 . . . . . integraller konularmi igeren bdliimlerin
s1nlf-l§l Tartl§ma (10—.15 dk.): Trlgonome'trlk fonkmyor}lar okunmast. Kaynak: Ders Kitabi, 269-272.
iceren reel integrallerin  kompleks analiz  ydntemleriyle| . e .

AN SN Kisa Smav 1. (Rezidii Teoremi ve reel
cOzlimiiniin avantajlari {izerine tartigilmasi K X .
improper integraller) Kaynak: Ders Kitabi,
Kisa Sinav 1 (15-20 dk.): Ders sonunda, 1. ve 2. hafta konularini 261-270.
kapsayan kisa sinav
Konu Anlatimi: Elemanter fonksiyonlarin tasvirleri; lineer Reel fonksiyonlarda iistel ve logaritmi
4 doniistimler fonksiyonlarin temel ozelliklerini

hatirlanmas1 ve etkinlestirilmesi. Kaynak:
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Simif-i¢i Uygulama (15 dk.): Ustel ve logaritmik fonksiyonlarlaJ
tanimlanan doniistimler i¢in 6rnekler yaptirilmasi

Smif-ici Tartisma (10-15 dk.): Lineer doniisiimlerin
matematiksel problemlerin ¢6ziimiindeki etkisi iizerine bir
tartisma yapilmasi

[3],36-41.
Elemanter fonksiyonlarin tasvirleri ve
lineer doniisiimler konularim1  igeren
boliimlerin okunmasi. Kaynak: Ders Kitabu,|
311-314.

IKonu Anlatimi: Elemanter fonksiyonlarin tasvirleri; w=1/7
doniisiimii ve 1/z ile yapilan tasvirler

Smif-ici Uygulama (15 dk.): w=1/z doniisiimiinin Argand|
diizlemindeki etkilerini gosteren 6rnekler verilmes

Smif-i¢ci Tartisma (10-15 dk.): w=1/z doniisimiiniin reel ve
kompleks fonksiyonlar olarak davranislari tizerindeki farkliliklari
hakkinda tartigilmasi

Kisa Sinav 2 (15-20 dk.): Ders sonunda, 3. ve 4. hafta konularini
kapsayan kisa sinav

Reel fonksiyonlarda rasyonel
fonksiyonlarm &zelliklerinin hatirlanmasi
ve etkinlestirilmesi. Kaynak: [3], 9-11.
w=1/z donisimii ve 1/z ile yapila
tasvirleri igeren boliimlerin  okunmasi.
Kaynak: Ders Kitabi, 313-318.

Kisa Smav 2: (3. ve 4. hafta konular)
Kaynak: Ders Kitabi, 269-272; 311-314.

IKonu Anlatimi: Elemanter fonksiyonlarin tasvirleri; lineer kesirlj
doniisiimler ve kapali formu

Smif-i¢ci Uygulama (15 dk.): Linear kesirli doniisiimler igin|
ornekler verilmesi, sonuglarin geometrik olarak incelenmesi

Sinif-ici Tartisma (10-15 dk.): Linear kesirli doniistimler ve reel
doniisimlerden farklarimin tartigiimasi

Reel fonksiyonlarda rasyonel
fonksiyonlarm geometrik  6zelliklerini
hatirlanmasi ve etkinlestirilmesi. Kaynak|
[3], 106-109.

Lineer kesirli doniisiimler ve kapali formu|
konularmi igeren boliimlerin okunmasi.
Kaynak: Ders Kitabi, 319-324.

Konu Anlatimi: Ust yar1 diizlemin tasviri; w=sinz doniisiimii

Simf-ici Uygulama (15 dk.): Ust yar1 diizlemin tasviri ve
sinz donilisiimiiniin etkilerinin incelenmesi

Simif-i¢ci Tartisma (10-15 dk.): Trigonometrik fonksiyonlarin|
davraniglarimin tartigilmast

Reel fonksiyonlarda trigonometri
fonksiyonlarm o&zelliklerinin hatirlanmasi.
Kaynak: [3], 137-143.

Ust yar1 diizlemin tasviri ve w=sin
doniigiimiinii igeren boliimlerin okunmasi.
Kaynak: Ders Kitabi, 325-335.

|Ara Sinav 1

Smav haftasina kadar iglenen konularmn
tiimiiniin tekrar edilmesi

Konu Anlatimu: 7> ve z'? déniisiimleri

Simif-i¢i Uygulama (15 dk.): z> ve z"?> déniisiimlerinin Argand|
diizlemindeki etkilerinin incelenmesi

Smif-i¢ci Tartisma (10-15 dk.): Cok degerli fonksiyonlarin ve
dallanma noktalarinin tartigilmasi

Reel fonksiyonlarda kare ve karekd
fonksiyonlarinin 6zelliklerinin hatirlanmasi|
ve etkinlestirilmesi. Kaynak: [3], 8-10.

72> ve z'? doniigiimlerinin doniisiimlerini|
igeren boliimlerin okunmasi. Kaynak: Ders|
Kitabi, 336-340.

10

Konu Anlatimi: Konformal doniisiimlere giris: agilarm]
korunmasi ve 6lgek faktorleri

Smmif-i¢ci Uygulama (15 dk.): Acilarin korunmast ve o&lgek]
faktorleriyle ilgili 6rneklerin incelenmesi

Smif-ici Tartisma (10-15 dk.): Konformal doniisiimlerin|
geometrik temeli olan agilarin korunmasi ve Olgek faktorleri
lizerine tartigsma yapilmasi

Reel fonksiyonlarda tiirev ve tiirevin|
geometrik  anlamimin  hatirlanmasi  ve
etkinlestirilmesi. Kaynak: [3], 123-136.
Agilarin  korunmasi ve Ol¢ek faktorleri
konularmi igeren boliimlerin okunmasi.
Kaynak: Ders Kitabi, 355-360.

11

IKonu Anlatimi: Yerel ters fonksiyonlar

Simif-i¢i Uygulama (15 dk.): Yerel ters fonksiyonlarmn tanimi ve
ornekler lizerinden tiirevleriyle iligkilerinin incelenmesi

Smmf-i¢ci Tartisma (10-15 dk.): Yerel ters fonksiyonlarin|
konformal doniisiimlerdeki rolii lizerine bir tartigma yapilmasi

Kisa Smav 3 (15-20 dk.): 10. haftaya kadar olan konular1 igeren|
bir kisa sinavin yapilmast

Reel fonksiyonlarda ters fonksiyon kavramy
ve tirev iliskilerinin hatirlanmast  ve]
etkinlestirilmesi. Kaynak: [3], 177-180.
Yerel ters fonksiyonlari iceren bdliimlerin
okunmast. Kaynak: Ders Kitabi, 360-363.
Kisa smav 3: (10. haftaya kadar olan|
konular) Kaynak: Ders Kitabi, 261-340.

12

Konu Anlatimi: Harmonik eslenikler; harmonik fonksiyon|

Reel fonksiyonlarda Laplace denklemi ve]
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doniistimleri

Smif-i¢ci Uygulama (15 dk.): Harmonik esleniklerin bulunmasi ve
bu fonksiyonlarin doniisiimlerinin incelenmesi

Smif-i¢ci Tartisma (10-15 dk.): Harmonik esleniklerin analitik]
fonksiyonlarla iligkisi iizerine bir tartisma yapilmas

harmonik  fonksiyonlarmn  &zelliklerinin|
hatirlanmasi ve etkinlestirilmesi. Kaynak:
[3], 820-821.

Harmonik  eslenikler ~ve  harmoni
fonksiyon doniisiimlerini igeren boliimleri
okunmasi. Kaynak: Ders Kitabi, 363-367.

13

IKonu Anlatimi: Sinir kosullarinin doniigiimleri

Smif-ici Uygulama (15 dk.): Sinir deger problemlerinde sinir
kosullarinin  konformal doniigiimler altinda nasil degistiginin|
incelenmesi

Simif-ici Tartisgma (10-15 dk.): Sinir kosullarinin doniisiimlerinin|
uygulamalari {izerine bir tartisma yapilmasi

Kisa Smav 4 (15-20 dk.): Ders sonunda, 11. ve 12. haftalardal
derste islenen konular1 igeren bir kisa sinavin yapilmasi

Reel fonksiyonlarda sinir dege
problemlerinin hatirlanmasi vej
etkinlestirilmesi. Kaynak: [3], 283-284.
Smir kosullarinin  doniigiimlerini  igeren
boliimlerin okunmasi. Kaynak: Ders Kitabu,|
367-372.

Kisa Smav 4: (11. ve 12. hafta konularr)
Kaynak: Ders Kitabi, 360-367.

14

Konu Anlatimi: Konformal doniisiimlerin uygulamalari: sabit
sicakliklar (steady temperatures) problemi

Smif-i¢i Uygulama (15 dk.): Bir bolgedeki Laplace denkleminin|
lkonformal doniisiim yardimiyla ¢dziilmesi; sabit sicaklik dagilimi
problemlerine 6rnek yapilmasi

Simif-ici Tartisma (10-15 dk.): Konformal doniisiimlerin|
uygulamalaridaki rolii lizerine tartisma yapilmasi

Reel fonksiyonlarda Laplace denklemini

hatirlanmasi ve etkinlestirilmesi. Kaynak:
[3], 820-821.

Sabit sicakliklar (steady temperatures)
uygulamasini igeren bdliimlerin okunmasi.
Kaynak: Ders Kitabi, 373-375.

15

Konu Anlatimi: Konformal doéniisiimlerin uygulamalari: sabif]
sicakliklar — yar diizlemde (steady temperatures in a half plane)
[problemi

Simif-i¢ci Uygulama (15 dk.): Yan diizlemde verilen Laplace]
denkleminin konformal doniisiim yardimiyla ¢oziilmesi; sicaklik
dagilim1 probleminin &rnekler {izerinden incelenmesi

Simif-ici Tartisma (10-15 dk.): Yar1 diizlemde sabit sicaklik|
probleminin, 14. hafta uygulamasindaki sabit sicaklik problemine]
gre benzerlik ve farkliliklarmin tartigilmasi

Reel fonksiyonlarda Laplace denklemi ve]
smir  kosullarmin  fiziksel  anlaminin
hatirlanmasi ve etkinlestirilmesi. Kaynak:
[31, 894-902.

Sabit sicakliklar: yar1 diizlemde (steady
temperatures in a half plane) uygulamasini
iceren boliimlerin okunmasi. Kaynak: Ders|
Kitab1,375-378.

16

IFinal

Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam lsyiikii

Ders Saati

56

Laboratuar

Uygulama (sozlii Smav)

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Smavlar (Simav Siiresi + Smav
Hazirhik Siiresi)
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Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam s yiikii:

Toplam s yiikii / 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

Complex Functions Theory 2

CODE

MAT4340

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

Ozlem BAKSI

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students gain an understanding of and apply advanced concepts
in complex analysis. The course covers applications of the residue theorem in the
evaluation of real improper integrals, the solution of definite and improper integrals
involving sine and cosine functions, conformal mappings generated by elementary
functions (exponential, logarithmic, trigonometric, and root functions), mappings of z?
and z'?, square roots of polynomials, and transformations of harmonic functions. In
addition, the course aims to enable students to understand advanced properties of
conformal mappings, transformations of boundary conditions, and to apply these methods
to problems in mathematics, physics, and engineering.

COURSE CONTENT

Applications of the residue theorem; evaluation of real improper integrals; definite and
improper integrals involving sine and cosine functions; conformal mappings generated by
elementary functions (exponential, logarithmic, trigonometric, and root functions);
mappings of z* and z"? ; square roots of polynomials; harmonic conjugates and
transformations of harmonic functions; advanced properties of conformal mappings;
transformations of boundary conditions; applications of conformal mappings; general

applications.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

Churchill, Ruel V., Brown, James W. Complex Variables and Applications. 9th ed.,
McGraw-Hill, 2013.

Required Readings:
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[1] Basarir, Metin. Kompleks Degiskenli Fonksiyonlar Teorisi. 2nd ed., Sakarya
Publishig, 2010.

[2] Baskan, Turgut. Kompleks Fonksiyonlar Teorisi. Dora Publishing, 2012.

[3] Thomas, George B., Weir, Maurice D., Hass, Joel. Thomas’ Calculus. 14th ed.,
Pearson, 2018.

[4] Stewart, James. Calculus: Early Transcendentals. 8th ed., Cengage Learning, 2016.

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

Evaluate integrals using this method by identifying the applications of the
Residue Theorem in solving real improper integrals.

Use complex analysis methods in the solution of definite and improper integrals
involving sine and cosine.

Apply conformal mappings based on elementary functions (exponential,
logarithmic, trigonometric, and root functions) in practical problems by
explaining them.

Course Learning Outcomes

Analyze the effects of the transformations z 2 and z'?in the Argand plane.

Apply the properties of harmonic functions and harmonic conjugates and their
transformations.

Apply this knowledge in boundary value problems via comprehend the
advanced properties of conformal mappings and transformations of boundary
conditions.

Apply the theoretical knowledge acquired to applications in mathematics and
physics in the problem-solving process.

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation:
e  Content: Student attendance and participation in the course.

o  Detailed Assessment Criteria:
14 %5

-Active participation in lessons and asking questions
-Ability to contribute to in-class discussions and problem-solving
processes

| Laboratory H H

‘ Application H H ‘

‘ 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 (15-20 minutes) 4 %20

o  Detailed Assessment Criteria:

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

‘ Homework H

‘ Presentations
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| Project

| Seminar/Workshop

Midterms:

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

Format: Face-to-face written exam. (80-100 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. (80-100 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: Applications of the Residue Theorem;|
introduction to the evaluation of real improper integrals

In-Class Practice (15 minutes.):
lexamples of real improper integrals

Solving simple

In-class Discussion (10-15 minutes.): Discussion on|
the role of the Residue Theorem in evaluating real
integrals that cannot be solved directly by real analysis

Recollection and activation of prior knowledge about
the properties of definite and indefinite integrals in real
analysis. Source: [3], 316-328.

Reading the sections of the coursebook covering
applications of the Residue Theorem and introduction
to the evaluation of real improper integrals. Source:
Coursebook, 261-265.

Lecture: Evaluation of real improper integrals

In-Class Practice (15 minutes.): Solving examples of]
real improper integrals on the real axis using the
Residue Theorem

In-class Discussion (10—15 minutes.): Discussion o
the advantages of evaluating real integrals by methods|
of complex analysis

Recollection and activation of prior knowledge about
techniques of evaluating integrals in real analysis.
Source: [3], 456-475.
Reading the sections of the coursebook covering the
evaluation of real improper integrals. Source:
Coursebook, 265-270.

Lecture: Definite and improper integrals involving]
sine and cosine

In-Class Practice (15 minutes.): Providing examples|
on the evaluation of real integrals involving sine and
cosine with the help of the Residue Theorem

In-class Discussion (10-15 minutes.): Discussion o
the advantages of solving real integrals containing
trigonometric functions by means of complex analysis

Recollection and activation of prior knowledge about
the definition of real functions and the properties of
exponential/trigonometric functions. Source: [3], 1-26.
Reading the sections of the coursebook covering
definite and improper integrals involving sine and
cosine. Source: Coursebook, 269-272.

Quiz 1: (The Residue Theorem and real improper
integrals) Source: Coursebook, 261-270.
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methods

Quiz 1 (15-20 minutes.): At the end of the lecture,
covering the topics from weeks 1 and 2

Lecture: Representations of elementary functions;|
linear transformations

In-Class Practice (15 minutes.): Working ou
examples of transformations defined by exponential
and logarithmic functions

In-class Discussion (10—15 minutes.): Discussion o
the impact of linear transformations in solving
mathematical problems

Recollection and activation of prior knowledge about
the basic properties of exponential and logarithmic
functions in real analysis. Source: [3], 36-41.

Reading the sections of the coursebook covering
representations of elementary functions and linear
transformations. Source: Coursebook, 311-314.

[Lecture: Representations of elementary functions; the]
transformation w=1/zw = 1/zw=1/z and mappings by
1/z1/z1/z

In-Class Practice (15 minutes.): Studying examples|
that illustrate the effects of the transformation w=1/z
= 1/zw=1/z in the Argand plane

In-class Discussion (10—15 minutes.): Discussion o
the differences between the behavior of the
transformation w=1/zw = 1/zw=1/z as a real function|
and as a complex function

Quiz 2 (15-20 min): At the end of the lecture,
covering the topics from weeks 3 and 4

Recollection and activation of prior knowledge about
the properties of rational functions in real analysis.
Source: [3], 9-11.

Reading the sections of the coursebook covering the
transformation w=1/zw = 1/zw=1/z and mappings by
1/z1/z1/z. Source: Coursebook, 313-318.

Quiz 2: (topics from weeks 3 and 4) Source:
Coursebook, 269-272; 311-314.

Lecture: Representations of elementary functions;|
linear fractional transformations and their implicit form

In-Class Practice (15 minutes.): Working throug
examples of linear fractional transformations an
examining the results geometrically

In-class Discussion (10—15 minutes.): Discussion o
linear fractional transformations and their differences
from real transformations

Recollection and activation of prior knowledge about
the geometric properties of rational functions in real
analysis. Source: [3], 106—109.
Reading the sections of the coursebook covering linear
fractional transformations and their implicit form.
Source: Coursebook, 319-324.

Lecture: Mapping of the upper half-plane; th
transformation w=sin

In-Class Practice (15 minutes.): Examining th
mapping of the upper half-plane and the effects of the
transformation on sinz

In-class Discussion (10-15 minutes.): Discussion on|
the behavior of trigonometric functions

Recollection and activation of prior knowledge about
the properties of trigonometric functions in real
analysis. Source: [3], 137-143.

Reading the sections of the coursebook covering the
mapping of the upper half-plane and the transformation
w=sinz. Source: Coursebook, 325-335.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: The transformations z2 and z'/2

In-Class Practice (15 minutes.): Examining th

effects of the transformations z> and z'?in the Argan
plane

In-class Discussion (10—15 minutes.): Discussion on
multivalued functions and branch points.

Recollection and activation of prior knowledge about
the properties of square and square root functions in
real analysis. Source: [3], 8-10.

Reading the sections of the coursebook covering the
transformations z?> and z'”? Source: Coursebook, 336
340.

10

Lecture: Introduction to conformal mappings:
preservation of angles and scale factors

In-Class Practice (15 minutes.): Studying examples|
related to angle preservation and scale factors

In-class Discussion (10—15 minutes.): Discussion o

Recollection and activation of prior knowledge about
the derivative and its geometric meaning in real
analysis. Source: [3], 123-136.

Reading the sections of the coursebook covering
preservation of angles and scale factors. Source:
Coursebook, 355-360.
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the geometric foundation of conformal mappings
through angle preservation and scale factors

11

Lecture: Local inverses

In-Class Practice (15 minutes.): Defining loca
inverses and examining their relationship with
derivatives through examples

In-class Discussion (10-15 minutes.): Discussion o
the role of local inverses in conformal mappings

Quiz 3 (15-20 minutes.): Within the framework of the]
flipped learning method, a quiz is given at the
beginning of the class covering the preparatory tasks|
assigned to the student and the topics up to week 10

Recollection and activation of prior knowledge about
the concept of inverse functions and their relationship
with derivatives in real analysis. Source: [3], 177-180.

Reading the sections of the coursebook covering local
inverses. Source: Coursebook, 360-363.

Quiz 3: (topics up to week 10) Source: Coursebook,
261-340.

12

Lecture: Harmonic conjugates; transformations o
harmonic functions

In-Class Practice (15 minutes.): Finding harmonic]
conjugates and examining the transformations of these
functions

In-class Discussion (10—15 minutes.): Discussion o
the relationship between harmonic conjugates an
analytic functions

Recollection and activation of prior knowledge about
Laplace’s equation and the properties of harmonic
functions in real analysis. Source: [3], 820-821.
Reading the sections of the coursebook covering
harmonic conjugates and transformations of harmonic
functions. Source: Coursebook, 363-367.

13

Lecture: Transformations of boundary conditions

In-Class Practice (15 minutes.): Examining ho
boundary conditions in boundary value problems|
change under conformal mappings

In-class Discussion (10—15 minutes.): Discussion o
the applications of transformations of boundary
conditions

Quiz 4 (15-20 minutes.): At the end of the lecture,
covering the topics discussed in weeks 11 and 12

Recollection and activation of prior knowledge about
boundary value problems in real analysis. Source: [3],
283-284.

Reading the sections of the coursebook covering
transformations of boundary conditions. Source:
Coursebook, 367-372.

Quiz 4: (topics from weeks 11 and 12) Source:
Coursebook, 360-367.

14

Lecture: Applications of conformal mappings: the]
steady temperatures problem

In-Class Practice (15 minutes.): Solving Laplace’s|
equation in a given region by means of conformall
mapping; working through examples of steady-stat
temperature distribution problems

In-class Discussion (10-15 minutes.): Discussion on|
the role of conformal mappings in practical
applications

Recollection and activation of prior knowledge about
Laplace’s equation in real analysis. Source: [3], 820-
821.

Reading the sections of the coursebook covering the
steady temperatures application. Source: Coursebook,
373-375.

15

Lecture: Applications of conformal mappings: the]
steady temperatures in a half plane problem

In-Class Practice (15 minutes.): Solving Laplace’s
equation in the half-plane by means of conformall
mapping; examining the temperature distributio
[problem through examples

In-class Discussion (10—15 minutes.): Discussion on
the similarities and differences between the steady-state
temperature problem in the half-plane and the Stead
Temperatures problem studied in week 14

Recollection and activation of prior knowledge about
Laplace’s equation and the physical meaning of
boundary conditions in real analysis. Source: [3], 894—
902.

Reading the sections of the coursebook covering the
steady temperatures in a half plane application. Source:
Coursebook, 375-378.

16

Final

Review of all topics covered.
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ECTS WORKLOAD TABLE

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

Course Hours 56

Laboratory

Application

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

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

Final (Examination Duration + Examination Prep. Duration)

Total Workload:

Total Workload / 30(h):

ECTS Credit:
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Pg-l Geometri, analiz,

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

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

PQ-Z Matematik alanindaki

teorik ve uygulamali
bilgilerini ve matematiksel
diigiinme becerilerini
kullanarak standart ve
karmagik matematiksel

problemleri tanimlayabilecek
ve analitik ve/veya sayisal
yontemlerle ¢ozebilecek ve
matematiksel bir Onermenin
gecerliligini  farkli  ispat
yontemleri ile
ispatlayabileceklerdir. /
Identify standard and complex
mathematical problems, solve
these problems with analytical
and/or numerical methods and
prove the wvalidity of a
mathematical proposition
through various proof
techniques using their
theoretical and applied
knowledge of mathematics
and mathematical thinking

I
I
I
I
I
I~
I~

skills.

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

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

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

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

PQ-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diigiinme
becerilerini, teorik matematik,
yazihm, finans ve ydnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarast
uzmanlik alanlarinda
gelistirebileceklerdir. /
Advance  their  acquired
knowledge in mathematics
and mathematical thinking
skills in both disciplinary and
interdisciplinary  areas  of
specialisation such as pure
mathematics, software,
financial and  managerial
mathematics, biomathematics,
data science, and financial
statistical methods.

PQ-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢ozmek, veri analizi yapmak
ve simiilasyonlar
gerceklestirmek i¢in
kullanabileceklerdir. / Use at
least one  programming
language and computer and
artificial intelligence
technologies widely employed
in mathematics for problem-
solving, data analysis, and
simulations.

PC-7 Matematik ve ilgili

alanlardaki  bilimsel ve
teknolojik geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulasmak icin
hayat boyu 6grenme
stratejilerini
kullanabileceklerdir. / Follow - - - - - - -
scientific and technological
developments in mathematics
and related fields, assess
career opportunities, identify
personal and professional
development goals, and adopt
lifelong learning strategies to
achieve these goals.

[°N
1w
1w
1w
1w
I~
I~

[N
[N
[N
[N
[N
I~
I~

1w
1w
1w
I
1w
1w
I~
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PS:-S Bilimsel
aragtirmalarini  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlar1 ile
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket = = = - - = =
edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  professional ethical
principles, quality standards,
and universal values by taking
into account potential legal
and societal consequences of
their scientific research and
professional activities.

PS:-9 Bireysel olarak ya da
takimlarda  etkin  bigimde
calisabileceklerdir. / Work
effectively both independently
and as part of a team.

PS 1-10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik

1
1
1
1
1
1
1

aragtirma tasarlayip
ylriitebileceklerdir. / Access - - - - - - -
reliable sources of

information, conduct literature
reviews, and design and carry
out academic research in the
field of mathematics.

PS ;- 11 Matematiksel

konulari, teorileri, ispatlari,
aragtirmalart  ve  problem
¢Oziimlerini, matematik
terminolojisi kullanarak tim
paydaslara Tiirkge ve
Ingilizcede soézlii ve yazili
olarak etkili bigimde
aktarabileceklerdir. / - - - - - - -
Effectively communicate
mathematical topics, theories,
proofs, research, and problem
solutions to all relevant
stakeholders using appropriate
mathematical  terminology,
both orally and in writing, in
Turkish and in English.

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 15/15



