FAKULTE / ENSTITU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Matematik Analiz 3

DERSIN KODU

MAT2041

YEREL KREDISi

4

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR
SAATI

ONKOSULLAR

YARIYIL

Giiz

DERSIN DiLi

Ingilizce, Tiirkce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Zorunlu @Matematik Lisans Program

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Elif DEMIR

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amact, 6grencilere cok degiskenli fonksiyonlarin analizi igin gerekli kavramsal
temeli ve kuramsal bakis agisin1 kazandirmaktir. Bu kapsamda 6grenciler, ¢cok degiskenli
fonksiyonlarda limit, stireklilik, kismi tiirevler ve diferansiyel kavramlarim titizlikle
inceleyecek; teget diizlem ve normal dogru, zincir kurali, toplam diferansiyel, Taylor serileri
ve Lagrange ¢arpanlar1 yontemi gibi konularda matematiksel yetkinlik edineceklerdir. Ayrica
gradyen, diverjans, rotasyonel ve Laplace gibi vektor analizine ait temel kavramlar {izerinde
caligarak, bu kavramlarin matematiksel yapisini, 6zelliklerini ve birbirleriyle olan iligkilerini
kavrayacaklardir. Dersin genel amaci, 6grencilerin ¢ok degiskenli analiz alaninda saglam bir
kuramsal temel olusturmalarini ve bu bilgileri ileri matematik derslerinde kullanabilecek
diizeye gelmelerini saglamaktir.

DERSIN iCERiGi

Cok degiskenli fonksiyonlar, limit, siireklilik, diizgiin siireklilik; kismi tiirevler, teget diizlem
ve normal dogru denklemi; bilesik fonksiyonlar ve zincir kurali; toplam diferansiyel,
diferansiyel hesabin temel teoremleri; kapalt ve ters fonksiyonlar; jakobiyen, degisken
doniisiimii; ¢cok degiskenli fonksiyonlarda Taylor ve Mclaurin formiilleri ve serileri; ¢ok
degiskenli fonksiyonlarda maksimum ve minimum; Lagrange carpanlari metodu; vektor
degerli fonksiyonlar, gradyen, diverjans, rotasyonel, Laplace; dogrultu boyunca tiirev.

DERS KiTABI / MALZEMESI /
ONERILEN KAYNAKLAR
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Ders Kitabi:

Thomas, George. B., Weir, Maurice D., Hass, Joel and Giordano, Frank R. Thomas’
Calculus. 11. baski, Pearson Addison-Wesley, Boston, 2005.

Zorunlu Kaynaklar:
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[1] Kosmala, Witold A. A Friendly Introduction to Analysis: Single and Multivariable. 2.
baski, Pearson Prentice Hall, Upper Saddle River, New Jersey, 2004.

Onerilen Kaynaklar:

Folland, Gerald B. Advanced Calculus. Prentice-Hall, 2002
Kaplan, Wilfred. Advanced Calculus. Wesley Publishing Company, 1984.

Bu dersi basartyla tamamlayan 6grenciler,

1. Cok degiskenli fonksiyonlarda limit, siireklilik ve tiirev kavramlarint tanimlayarak
ornekler iizerinde agiklayabileceklerdir.

Kismi tiirev, toplam diferansiyel ve zincir kuralini uygulayabileceklerdir.

Teget diizlem ve normal dogru denklemlerini tiliretilmis formiiller araciligiyla
kurabileceklerdir.

Cok degiskenli fonksiyonlar i¢in Taylor ve Maclaurin agilimlarini gerceklestirerek
hata terimlerini degerlendirebileceklerdir.

Ders Ogrenim Ciktilar:

Lagrange c¢arpanlar1 yontemini kullanarak kisithh ekstremum problemlerini
¢Ozebileceklerdir.

Jakobiyen ve degisken doniisiimlerini matematik analiz problemlerinde etkin bir
sekilde kullanabileceklerdir.

Gradyen, diverjans, rotasyonel ve Laplace gibi vektor analizine ait temel
kavramlar1 ve bunlarin 6zellikleri ile iligkilerini inceleyebileceklerdir.

DEGERLENDIRME SiSTEMI

| Etkinlikler Say1 Katki Pay1

Derse Ozgii Staj

| Kisa Simavlar/Stiidyo Kritigi (Zorunlu) H H

| Odev | |

| Sunum/Jiiri H H

| Proje | |

‘ Seminer/Workshop H H

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

e  Format: Yiiz yiize. Sinav (90 dakika)

2 %60
e  Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarmin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢oziilebilmesi
-Teorik diisiinme siireglerinin yiiriitiilmesi

Final:
e icerik: Dersin tiim ierigini kapsayan kapsamli sorular
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e  Format: Yiiz yiize. Sinav (90 dakika)
e  Detayl Degerlendirme Kriterleri:
1 %40
-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-Ileri diizey problem ¢dzme becerilerinin kullanilabilmesi
| Dénem ici Cahsmalarin Basari Notuna Katkis H %60
| Final Simnavinin Basar1 Notuna Katkisi H %40
| TOPLAM H %100
HAFTALIK KONULAR VE ILGILI ON HAZIRLIK CALISMALARI
HAFTALAR KONULAR On Hazirhik
Konu Anlatimi: Cok degiskenli fonksiyonlar ve temel kavramlar Fonksiyon tanimi, bagimsiz ve bagimli
(iki ve ii¢c boyutlu uzayda grafikler, tanim ve goriintii kiimeleri) degisken, tanim ve goriintli kiimeleri gibi
kavramlarin hatirlanmasi vel
Simif-i¢ci Uygulama (15 dk.): Basit ¢ok degiskenli fonksiyon| etkinlestirilmesi. Kaynak: Ders Kitabi,1-14.
1 ornekleri ve grafik yorumlamast Cok degigkenli fonksiyon kavramini
incelenmesi; iki ve ii¢ boyutlu uzayda
Smif-ici Tartisma (5 dk.): Cok degiskenli fonksiyonlarin| grafikler ile tanim ve goriintli kiimeleri
matematik ve diger disiplinlerde kullanim alanlarinin tartigilmasi hakkinda 6n bilgilerin okunmasi. Kaynak|
Ders Kitabi, 747-755.
IKonu Anlatimi: Cok degiskenli fonksiyonlarda limit ve siireklilik]
kavramlart. Tek degiskenli fonksiyonlarda limit ve
Sinif-ici Uygulama (15 dk.): Belirli fonksiyonlarda limit ve sur§k11111.<. kavlramlarm .hatlrlanr.nas1 V9
. RIS S . etkinlestirilmesi. Kaynak: Ders Kitabi, 46
stireklilikle ilgili 6rneklerin yaptirilmasi )
2 57; 73-84.
Smmif-i¢ci Tartisma (5 dk.): Tek degiskenli ve c¢ok degiskenli C..Ok q§g1§ken11 fonksiyonlarda limit ve
. S P stireklilik kavramlarinin okunmas.
fonksiyonlardaki limit kavramlarinin farklarinin ve stirekliligin| .
. L Kaynak: Ders Kitabi, 755-764.
fonksiyon davranislarina etkisinin tartigilmasi
Konu Anlatimi: Diizgiin siireklilik, kismi tiirev kavramu, Tek degiskenli fonksiyonlarda tiirev,
notasyon ve temel 6zellikleri geometrik yorumu ve temel kurallar gibi
kavramlarin hatirlanmasi vej
Sinif-ici Uygulama (15 dk): Belirli fonksiyonlarda kismi tiirev etkinlestirilmesi. Kaynak: Ders Kitab1, 102-
3 orneklerinin yaptirilmasi. 105; 106-112.
Cok degiskenli fonksiyonlarda diizgii
Smif-ici Tartisma (5 dk.): Diizgiin siireklilik kavraminm| stireklilik, kismi tiirev, geometrik yorum
siireklilik kavramindan farkinin tartisilmasi ve kismi tiirevlerin| ve stireklilikle iligkisi gibi kavramlarinin|
temel ve uygulamali 6neminin vurgulanmast okunmasi. Kaynaklar: [1], 168-170. Ders|
Kitabi, 764-770.
Konu Anlatimi: Teget diizlem ve normal dogru, yiizeylere Tek degiskenli fonksiyonlarda teget]
lyaklasim, geometrik yorumu dogrusu ve normal dogrusu kavramlarinin
tanimi  ve  geometrik  yorumlarini
4 Smif-ici Uygulama (15 dk): Teget diizlem ¢izimi ve) hatirlanmasi ve etkinlestirilmesi. Kaynak:
hesaplamalar yaptirilmasi. Ders Kitabi, 152-154.
Teget diizlem ve normal dogru denklemleri
Smmf-i¢ci Tartisjma (5 dk.): Geometrik ve analitik 6neminin| ile ilgili bolimlerin okunmasi. Kaynak:
tartisilmasi. Ders Kitabi, 791-794.
Fonksiyonlarda bileske islemi ve tek
Konu Anlatimi: Bilesik fonksiyonlar, zincir kurali, kismi degiskenli fonksiyonlarda zincir ~kuralt
irevlerle iliskilendirilmesi kavramlarmin hatirlanmast vel
urevierie figtiendiriimest etkinlestirilmesi. Kaynak: Ders Kitab1, 15-
Simif-i¢i Uygulama (15 dk.): Bilesik fonksiyonlarda zincir kurali 16; 142-149.
5 1 Lye e 3 Y Cok degiskenli fonksiyonlarda kismi tiirev,
uygulamalarinin yaptirilmast. g o o .
bagimli ve bagimsiz degigkenlerin ayrimi,
Smmf-i¢ci Tartisma (5 dk.): Zincir kuralinin matematiksel ve| b?leslk f‘onk51yon.1a.rlr.1w .
N . diferansiyellenebilirligi ve zincir kuralinin
uygulamali 6neminin tartigilmasi - .
genellestirilmesi konularinin okunmasi.
Kaynak: Ders Kitabi, 775-784.
Konu Anlatimi: Toplam diferansiyel, lineer yaklagim, Tek degiskenli fonksiyonlarda tiirev,
6 diferansiyel hesabin temel teoremleri diferansiyel kavrami ve lineer yaklagt

bilgisinin hatirlanmasi ve etkinlestirilmesi.
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Simif-i¢i Uygulama (15 dk.): Diferansiyel hesaplama 6rneklerinin|
yaptirilmast

Smif-ici Tartisma (5 dk.): Diferansiyel hesabin analiz ve
modellemedeki roliiniin tartigilmasi

Kaynak: Ders Kitabi, 164-172.

Cok degiskenli fonksiyonlarda topla
diferansiyel  tanimi, lineer yaklas:
yontemi ve diferansiyel hesabin temel
teoremleri ile ilgili boliimlerin okunmasi.
Kaynak: Ders Kitabi, 794-799.

IKonu Anlatimi: Kapali fonksiyon teoremi ve uygulamalari

Smif-ici Uygulama (15 dk.): Kapali fonksiyon tiirevi ile ilgili
orneklerin yaptirilmasi

Simif-i¢ci Tartisma (5 dk.): Kapali fonksiyonlarin matematik ve|
uygulamalardaki 6neminin tartigilmasi

f(x,y)=0 seklinde tanimlanan kapali
fonksiyonlar ve tiirevlerinin hatirlanmasi ve
etkinlestirilmesi. Kaynak: Ders Kitabi, 149-
153.

Kapali fonksiyon teoreminin ve kapali
fonksiyonlarda tiirev kavraminin okunmasi.
Kaynak: Ders Kitabi, 779-781.

Ara Smav 1

Smav haftasina kadar islenen konulart
tiimiiniin tekrar edilmesi

Konu Anlatimi: Jakobiyen (Jakobiyen determinanti) tanimu,|
degisken doniisimii ve ¢ok katli integrallerde kullanimindan|
bahsedilmesi

Smif-i¢ci Uygulama (15 dk.): Jakobiyen hesaplamalarinin|
lyaptirilmasi

Smnif-ici Tartisma (5 dk.): Jakobiyenin geometri, diferansiyel
denklemler ve integral hesaplamalarindaki uygulamalarinin]
tartisilmast

Cok degiskenli fonksiyonlarda tiirev ve|
zincir kuralinin hatirlanmast Ve
etkinlestirilmesi. Kaynak: Ders Kitab1, 775-
784.

Cok degiskenli fonksiyonlarda Jakobiye
determinantinin tanimi, degisken doniigiimii
kurallart ve ¢ok katli integrallerde (double]
ve triple integral) kullanimma iligki
bolimlerin okunmasi. Kaynak: Ders Kitabu,|
887-889.

10

Konu Anlatimi: iki degiskenli fonksiyonlar igin Taylor ve
Maclaurin formiilleri

Smif-ici Uygulama (15 dk.): Taylor ve Maclaurin agilimi
6rneklerinin yaptirilmast

Smif-i¢i Tartisma (5 dk.): Serilerin matematiksel modelleme ve
lanalizdeki oneminin tartigilmasi

Tek degiskenli fonksiyonlarda Taylor vej
Maclaurin ~ serilerinin ~ tanimi,  agilim|
kurallar1 ve uygulamalarinin hatirlanmas
ve etkinlestirilmesi. Kaynaklar:  Ders|
Kitabi, 584-589.

iki degiskenli fonksiyonlarda Taylor ve|
Maclaurin serilerinin tanimi, gelistirilmesi|
ve uygulamalarinin okunmasi. Kaynak:
Ders Kitabi, 820-824.

11

IKonu Anlatimi: Cok degiskenli fonksiyonlarda maksimum ve|
minimum degerler, kritik noktalar

Smif-ici Uygulama (15 dk.): Cok degiskenli fonksiyonlar
lizerinde kritik noktalarinin bulunmasi: ve smiflandirilmalarinal
dair &rneklerin yaptirilmasi

Smif-i¢ci Tartisma (5 dk.): Optimizasyonun matematik ve
uygulamalardaki roliiniin tartigilmasi

Tek degiskenli fonksiyonlarda ekstremum
(maksimum ve minimum) kavrami, tiirev]
ile kritik noktalarm bulunmasi ve ikinci
tirev  testi  bilgisi gibi  konularin|
hatirlanmasi ve etkinlestirilmesi.
Kaynaklar: Ders Kitabi, 184-189; 206-208.
Cok degiskenli fonksiyonlarda kismi
tirevler kullanilarak  kritik noktalar:
belirlenmesi, maksimum, minimum ve eye
noktalarinin bulunmasi gibi kavramlarin
okunmasi. Kaynak: Ders Kitabi, 802-811.

12

|Ara Siav 2

Konu Anlatimi: Lagrange carpanlari metodu, kisitli optimizasyon|
problemleri

Simif-i¢i Uygulama (15 dk.): Kisitli optimizasyon problemlerine
dair 6rneklerin yaptirilmasi

Smif-ici Tartisma (5 dk.): Lagrange carpanlari metodunun|
imatematiksel teori ve uygulamalardaki yerinin tartigilmasi

Tek degiskenli fonksiyonlarda ekstremu
kavrami ve tiirev ile maksimum-minimum|
degerlerin bulunmast bilgisinin|
hatirlanmasi ve etkinlestirilmesi. Kaynak!|
Ders Kitabi, 184-189; 206-208.

Cok degiskenli fonksiyonlarda kisitly
optimizasyon, Lagrange ¢arpanlari metod
ve uygulamalarinin okunmasi. Kaynak]|
Ders Kitabi, 811-820.

13

IKonu Anlatimi: Vektor degerli fonksiyonlar, gradyen, diverjans|
kavramlari

Simif-i¢ci  Uygulama (15 dk): Basit gradyen, diverjans
hesaplamalarinin yaptirilmasi

Smmif-i¢ci Tartisma (5 dk.): Gradyen ve diverjansin uygulamali
alanlardaki kullaniminin tartigilmasi

Tek degigkenli ve skaler fonksiyonlard
tirev  kavramimm  hatirlanmasi  ve
etkinlestirilmesi. Kaynak: Ders Kitabi, 1244
129.

Vektor degerli fonksiyonlar, gradyen,|
diverjans ve bunlarin geometrik ve fiziksel
yorumlarinin incelenmesi; uygulamalarinin
okunmasi. Kaynak: Ders Kitabi, 707-713;
786-789; 933-934.

14

Konu Anlatimi: Rotasyonel (curl) ve Laplace operatorleri

Smif-i¢ci Uygulama: (15 dk) Bir vektor alani igin curll

Tek degiskenli ve skaler fonksiyonlard:
tirev  kavramimm  hatirlanmasi  ve
etkinlestirilmesi. Kaynak: Ders Kitabi, 124
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hesaplanmasi yaptirilmast.

Smif-ici Tartisjma: (5 dk.) Elektromanyetizma, akigkanlar
dinamigi ve diferansiyel denklemler baglaminda rotasyonel (curl)
ive Laplace operatoriiniin oneminin tartigilmast.

129.

Vektor alanlarda rotasyonel (curl) ve
Laplace operatdrlerinin tanimi,
hesaplanmast ve geometrik/fiziksel
yorumlarinin incelenmesi; uygulamalarinin|
okunmasi. Kaynak: Ders Kitabi, 770-771;
774-775; 934-935; 962-963.

IKonu Anlatimi: Dogrultu boyunca tiirev (yonlil tiirev) ve genel
tekrar

Smif-ici Uygulama (15 dk.): Yonlii tirev uygulamalar ve finale

Tek ve ¢ok degiskenli vektorler i¢in nokta
carpimin (skaler ¢arpim) tanimi, dzellikleri
ve geometrik yorumu; iki vektor arasindakil
ac1 ve diklik iliskilerinin hatirlanmasi ve
etkinlestirilmesi. Kaynak: Ders Kitab1,674-

15 hazirlik yaptirilmasi 678
Smif-ici Tartisma (5 dk.): Yonli degisim kavrami ve dersin Cok degiskenli fonks1y9n}ar@a yqqlu .tu.re;v
- e . tanimi1, gradyen vektorii ile iliskisini
genel kazanimlarinin degerlendirilmesi . y
incelenmesi; uygulamalarinin okunmasi.
Kaynak: Ders Kitabi, 784-790.
16 [Final Islenen konularim tiimiiniin tekrar edilmesi

AKTS isYI"JKI"J TABLOSU

Etkinlikler

Siiresi

Toplam Isyiikii

Ders Saati

70

Laboratuar

Uygulama

Arazi Calismasi

Simif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Siavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam s yiikii:

Toplam s yiikii / 30(s):

AKTS Kredisi:
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COURSE INFORMATION FORM

I FACULTY / GRADUATE SCHOOL Faculty of Arts and Sciences I

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Mathematical Analysis 3

CODE

MAT2041

LOCAL CREDIT

4

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall

COURSE LANGUAGE

English, Turkish

LEVEL OF COURSE

First Cycle

COURSE TYPE

Required @ Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Elif DEMIR

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students develop the conceptual foundation and theoretical
perspective necessary for the analysis of multivariable functions. Within this scope,
students will rigorously study the concepts of limits, continuity, partial derivatives, and
differentials in multivariable functions; and gain mathematical competence in topics such
as tangent planes and normal lines, the chain rule, total differentials, Taylor series, and
the method of Lagrange multipliers. In addition, they will work on fundamental concepts
of vector analysis, including gradient, divergence, curl, and Laplace, in order to
understand their mathematical structures, properties, and interrelations. The overall
objective of the course is to enable students to build a solid theoretical background in
multivariable analysis and to reach a level where they can effectively apply this
knowledge in advanced mathematics courses.

COURSE CONTENT

Multivariable functions, limit, continuity, uniform continuity; partial derivative, the
equation of tangent plane and normal line; composite functions and chain rules; total
differential, fundemental theorems of differential calculus; closed and inverse functions;
Jacobian, transformation of variables; formulas and series of Taylor and Mclaurin of
multivariable functions; extrama of multivariable functions; the method of Lagrange
multipliers; vector functions, gradient, divergence, curl, Laplace; directional derivative.

RECOMMENDED OR REQUIRED

READINGS

Coursebook:

Thomas, George. B., Weir, Maurice D., Hass, Joel and Giordano, Frank R. Thomas’
Calculus. 11th ed., Pearson Addison-Wesley, Boston, 2005.

Required Readings:
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[1] Kosmala, Witold A. A Friendly Introduction to Analysis: Single and Multivariable.
2nd ed., Pearson Prentice Hall, Upper Saddle River, New Jersey, 2004.
Recommended Readings:

Folland, Gerald B. Advanced Calculus. Prentice-Hall, 2002
Kaplan, Wilfred. Advanced Calculus. Wesley Publishing Company, 1984.

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

1. Demonstrate the concepts of limit, continuity, and derivative in multivariable
functions with examples.

Apply partial derivatives, total differentials and the chain rule.

Formulate tangent plane and normal line equations using derived formulas.

Perform Taylor and Maclaurin expansions for multivariable functions including
error terms.

Course Learning Outcomes

Solve constrained extremum problems using the method of Lagrange
multipliers.

Apply Jacobian and variable transformations in mathematical analysis problems
effectively.

Analyze the fundamental concepts of vector analysis, such as gradient,
divergence, curl, and Laplacian, along with their properties and relationships.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H H

‘ Field Work H H

| Special Course Internship (Work Placement) H H

| Homework Assignments H H

‘ Presentations/Jury H H

| Project H H

‘ Quizzes/Studio Critics 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. (90-100 minutes).

o  Detailed Assessment Criteria: 2 %60

-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
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e  Format: Face-to-face written exam. (90-100 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 “

Percentage of Final Examination H

TOTAL “

WEEKS

COURSE OUTLINE

Related Preparation

ILecture: Multivariable functions and basic concepts|
(graphs in two- and three-dimensional space, domai
and range)

Practice (15 minutes): Simple examples of]
multivariable functions and interpretation of thei
graphs

In-Class Discussion (5 minutes): Discussion o
applications of multivariable functions in mathematics
and other disciplines

Recollection and activation of definition of a function,
concepts of independent and dependent variables,
domain and range of a function. Source: Coursebook,
1-14.

Reading the concept of multivariable functions:
preliminary knowledge on graphs in two- and three-
dimensional space, as well as domains and ranges.
Source: Coursebook, 747-755.

ILecture: Concepts of limits and continuity in|
imultivariable functions

Practice (15 minutes): Calculation on limits and
proving continuity for selected functions

In-Class Discussion (5 minutes): Discussion of the]
differences between the concept of limits in single-
variable and multivariable functions, and the impact of]
continuity on the behavior of functions

Recollection and activation of the concepts of limit and
continuity for single-variable functions. Source:
Coursebook, 46-57; 73-84.

Reading the concepts of limit and continuity for
multivariable functions. Source: Coursebook, 755-764.

ILecture: Uniform continuity, the concept of partial
derivatives, notation, and fundamental properties

Practice (15 minutes): Examples of partial
derivatives for selected functions

In-Class Discussion (5 minutes): Discussion of the]
difference between the concept of uniform continuityj
and continuity, and emphasizing the fundamental and]
applied significance of partial derivatives

Recollection and activation of the concepts of
derivative for single-variable functions, including its
geometric  interpretation and fundamental rules.
Source: Coursebook, 102-105; 106-112.

Reading the concepts of uniform continuity, partial
derivatives for multivariable functions, including their
geometric  interpretation and relationship with
continuity. Sources: [1], 168-170. Coursebook, 764-
770.

Lecture: Tangent plane and normal line, approach to
surfaces, and their geometric interpretation

Practice (15 minutes): Drawing tangent planes and
performing related calculations

In-Class Discussion (5 minutes): Discussion of the
geometric and analytical significance

Recollection and activation of the definitions and
geometric interpretations of the tangent line and
normal line for single-variable functions. Source:
Coursebook, 152—-154.

Reading the sections related to the equations of tangent
planes and normal lines. Source: Coursebook, 791—
794.

ILecture: Composite functions, the chain rule and thei
relation to partial derivatives

Practice (15 minutes): Applications of the chain rule
in composite functions

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

mathematical and practical significance of the chain

Recollection and activation of the concept of
composition of functions and the chain rule for single-
variable functions. Source: Coursebook, 15-16; 142-
149.

Reading partial derivatives in multivariable functions,
the distinction between dependent and independent
variables, the differentiability of composite functions,
and the generalization of the chain rule. Source:
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rule

Coursebook, 775-784.

ILecture: Total differential, linear approximation, an
fundamental theorems of differential calculus

Practice (15 minutes): Examples of differentiall
calculations

In-Class Discussion (5 minutes): Discussion of the
role of differential calculus in analysis and modeling

Recollection and activation of the concepts of
derivative, differential, and linear approximation for
single-variable functions. Source: Coursebook, 164-
172.

Reading the definition of total differential, the method
of linear approximation, and the fundamental theorems
of differential calculus for multivariable functions.
Source: Coursebook, 794-799.

ILecture: The implicit function theorem and thei
applications

Practice (15 minutes): Examples involving the]
derivative of implicit functions

In-Class Discussion (5 minutes): Discussion of the]
imathematical and practical significance of implici
functions

Recollection and activation of implicit functions
defined by f(x,y)=0 and their derivatives. Source:
Coursebook, 149-153.
Reading the Implicit Function Theorem and the
concept of derivatives for implicit functions. Source:
Coursebook, 779-781.

Midterm 1

Review of all topics covered up to the exam week.

ILecture:  Definition of Jacobian  (Jacobia
determinant), variable transformation, and its use in
multiple integrals

Practice (15 minutes): Calculations involving thej
Jacobian

In-Class Discussion (5 minutes): Discussion of the]
applications of the Jacobian in geometry, differentiall
equations, and integral computations

Recollection and activation of derivatives and the chain
rule for multivariable functions. Sources: Coursebook,
775-784.

Reading the definition of the Jacobian determinant, the
rules for variable transformation, and its application in
multiple integrals (double and triple integrals) for
multivariable functions. Source: Coursebook, 887-889.

10

ILecture: Taylor and Maclaurin formulas for two-
variabled functions

Practice (15 minutes): Examples of Taylor an
IMaclaurin expansions

In-Class Discussion (5 minutes): Discussion of the]
importance of series in mathematical modeling an
analysis

Recollection and activation of the definition, expansion
rules, and applications of Taylor and Maclaurin series
for single-variable functions. Source: Coursebook,
584-589.

Reading the definition, development, and applications
of Taylor and Maclaurin series for functions of two
variables. Source: Coursebook, 820-824.

11

ILecture: Maximum and minimum values o
imultivariable functions, and critical points

Practice (15 minutes): Guided practice in finding an
classifying critical points of multivariable functions,)
with illustrative examples

In-Class Discussion (5 minutes): Discussion of the]
role of optimization in mathematics and its|
applications

Recollection and activation of the concept of extrema
(maximum and minimum) for single-variable
functions, finding critical points using derivatives, and
the second derivative test. Source: Coursebook, 184-
189; 206-208.

Reading the determination of critical points using
partial derivatives for multivariable functions,
examining maxima, minima, and saddle points, and
their applications. Source: Coursebook, 802-811.

12

Midterm 2

ILecture: The method of Lagrange multipliers an
constrained optimization problems

Practice (15 minutes): Guided practice in constraine
optimization problems

In-Class Discussion (5 minutes): Discussion of the
theoretical and practical significance of the Lagrange
imultipliers method

Recollection and activation of the concept of extrema
for single-variable functions and the process of finding
maximum and minimum values using derivatives.
Source: Coursebook, 184-189; 206-208.

Reading constrained optimization, the method of
Lagrange multipliers for multivariable functions, and
their applications. Source: Coursebook, 811-820.

13

ILecture: Vector-valued functions, and the concepts o
gradient and divergence
Practice (15 minutes): Basic computations of th

oradient of scalar functions and the divergence o

Recollection and activation of the concept of derivative
for single-variable and scalar functions, and
interpreting the rate of change of functions. Source:
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vector fields

In-Class Discussion (5 minutes): Discussion of the
applications of gradient and divergence in practical
fields

Coursebook, 124-129.

2. Reading vector-valued functions, the gradient,
divergence, and their geometric and physical
interpretations; reviewing related applications. Source:
Coursebook, 707-713; 786-789; 933-934.

ILecture: Rotational (curl) and Laplace operators

Practice (15 minutes): Calculation of the curl of
vector field

1. Recollection and activation of the concept of derivative
for single-variable and scalar functions, and
interpreting the rate of change of functions. Source:
Coursebook, 124-129.

14 In-Class Discussion (5 minutes): Discussion of the 2. Readmg' the. d.e finition, . comp utation, and
. . geometric/physical interpretations of the curl and
significance of curl and Laplace operators in th . . Lo

. . . Laplace operators in vector fields; reviewing related
contexts of electromagnetism, fluid dynamics, and S . ) )
differential equations applications. Source: Coursebook, 770-771; 774-775;

934-935; 962-963.
1. Recollection and activation of the definition,
ILecture: Directional derivative and general review properties, and geometric interpretation of the dot
product (scalar product) for single- and multivariable
Practice (15 minutes): Applications of directionall vectors; recalling the angle and orthogonality
15 derivatives and final review exercises relationships  between two  vectors.  Source:
Coursebook, 674-678.
In-Class Discussion (5 minutes): Discussion of the 2. Reading the definition of directional derivatives for
concept of directional change and evaluation of thej multivariable functions, their relationship with the
overall learning outcomes of the course gradient vector, and reviewing related applications.
Source: Coursebook, 784-790.
16 Final Review of all topics covered.

ECTS WORKLOAD TABLE

Activities

Duration Total Workload

(Hour)

Course Hours

70

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):
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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
1
I
I
I
I~
I~
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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
[F°N
[F°N
[F°N
[F°N
I~
I~

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

I
I
I
I
I
I~
I~
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