FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU

Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Sayisal Analiz 1

DERSIN KODU

MAT3181

YEREL KREDISi

4

AKTS KREDISi

6

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

SAATI

ONKOSULLAR

Yok

YARIYIL

Bahar

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

Selmahan Selim

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilerin; gliniimiiziin uygulamali bilim kollarinda ortaya ¢ikan
problemlerin teorik yoldan elde edilen ¢oziimlerinin yanisira, pratik olarak niimerik
metodlarla da ¢oziimiinii saglayabilme, deneysel olarak elde edilen Glgiim sonuglarinin
niimerik yolla ¢6ziimleyebilme ve degerlendirebilme, miihendislik, ekonomik ve sosyal
olaylarm matematik modelini kurmak ve ¢6zmek igin gerekli alt yapiyr olusturmak ve bu
kavramin disiplinler arast uygulamalarini gerceklestirebilme becerileri kazandirmay1
amaglamaktadir.

DERSIN ICERIGi

Niimerik analizin tanimi, amaci ve kullanim alanlari; niimerik hesaplarda dogruluk ve hata
analizi; lineer cebirsel denklem sistemlerinin sayisal bazi ¢dziim yontemleri; lineer olmayan
denklemlerin yaklasik bazi ¢6ziim yontemler; enterpolasyon ve bazi yontemleri; sayisal
tiirev, belirli integrallerin bazi yaklasik hesap yontemleri.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR

Ders Kitabi:

[1] Cagal, Behig. Sayisal Analiz. Birsen Yayinlari, 1990.

[2] Burden, Richard L., Faires, J. Douglas. Numerical Analysis. 5. baski, Plus Publishing
Company, Boston, 1993.

Zorunlu Kaynaklar:

[1] Lay, David C., Lay, Steven R., McDonald, Steven. Linear Algebra and its Applications.
4. baski, Pearson 2012.
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[2] Thomas, George. B., Weir, Maurice D., Hass, Joel ve Giordano Frank R. Thomas’
Calculus. (Ceviren: Recep Korkmaz). 11. baskidan ¢eviri, Beta Yayncilik, 2009.
Onerilen Kaynaklar:

Hildebrand, Francis B. Introduction to Numerical Analysis. 2. baski, Mc Graw Hill, 1974.
Bu dersi basartyla tamamlayan 6grenciler,

1. Bazi matematiksel problemlerin ¢6ziimlerinin sayisal yontemler ile elde
edilebilecegini degerlendirebileceklerdir.

Matematiksel problemlerin sayisal ¢oziimleri i¢in hata analizi uygulamasini
gerceklestirebileceklerdir.

Lineer cebirsel denklem sistemlerinin ve lineer olmayan denklemlerin sayisal bazi
¢oziim yontemlerini kullanarak lineer denklem sistemlerinin ve lineer olmayan
denklemlerin sayisal ¢dziimlerinin yapisini analiz edebileceklerdir.

Ders Ogrenim Ciktilar:

Enterpolasyon kavramimi ve yontemlerini kullanarak bazi sayisal ¢oziimlerini
degerlendirebileceklerdir.

Sayisal tiirev ve sayisal integralin yaklasik ¢oziim yontemleri kavramlarini analiz
edebileceklerdir.

DEGERLENDIRME SiSTEMI

| Etkinlikler Say1 Katki Payr

| Devam/Katihm H H

| 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. veya Coktan se¢meli kisa sinav (15-30 dakika) 4 %20
e Detayh Degerlendirme Kriterleri:

-Derste iglenen teorik konular ile ilgili problemleri ¢6zebilme

[Odev | |

‘ Sunum/Jiiri H H

| Proie | |

‘ Seminer/Workshop H H

Ara Smavlar:

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

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

e Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildigmin gosterilmesi
-Teorik konularla ilgili problemlerin ¢dziilebilmesi

Tanrilr Aliciinmao cfirarlarinin xndimitilmact
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e icerik: Dersin tiim igerigini kapsayan kapsamli sorular

e Format: Yiiz yiize. Sinav (90 dakika)

e  Detayh Degerlendirme Kriterleri:

-Derste islenen tiim konularin derinlemesine kavranmig
oldugunun gosterilmesi
-fleri diizey problem ¢dzme becerilerinin kullanilabilmesi

1 %40

Dénem ici Cahsmalarin Basar1 Notuna Katkis H %60
Final Sinavinin Basar1 Notuna Katkisi H %40
TOPLAM H %100

HAFTALIK KONULAR VE iLGILi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhk

Konu Anlatimi: Niimerik analize giris, niimerik hesaplarda
dogruluk ve hata analizi

Sinif-i¢ci Uygulama (5 dk.): Niimerik hesaplamalarda dogruluk ve
hata ile ilgili 6rnekleme yaptirilmast.

Deneysel ve teorik g¢aligmalar, siirekli vej
kesikli ¢oziim kavramlari, sayisal analizi
amaci, algoritma, bilgisayarlarin igleti
sistemleri, programlama, sayisal ¢ozii
kavramlaniyla  ilgili 6n  bilgilerini
hatirlanmasi ve etkinlestirilmesi.

1 Kaynaklar: Ders Kitab1 [1], 1-15. Ders
Sinif-ici Tartisma (5 dk.): Niimerikte hata ve yanls kavraminin| K.l.tabl .[13]’ 1_11.8' vis. niimerik h 1
Matematik i¢inde ve diger disiplinlerde kullanim alaniyla ilgili Nufn CIIX analize giriy, NUMEILL nesap arda
tartismantn yapilmas: fiogruluknv.f.: hatq analizi ile ilgili konular
iceren bolimlerin okunmasi. Kaynaklar:
Ders Kitabi [1], 16-25. Ders Kitabi [2], 18-
30.

Konu Anlatimi: Niimerik analizde hesaplamalarin dogruluk ve|

hata kavramlarinin matematiksel alt yapisi ve ilgili teoremler

Sinif-i¢ci Uygulama (5 dk.): Niimerik hesaplamalarda dogruluk ve Numhe rik ?{nahzdel hesaplamalarin .(}(og{ulu]k

hata ile ilgili 6rnekler yaptirilmasi ve hata cavramiarinii r.nz.itematl st @

2 yapist ve 1.l.g111 t.eoremlerl iceren konulari
Simif-i¢i Tartisma (5 dk.): Niimerik hesaplamalarda dogruluk ve wgeren .bolumlerln 0kunmas1._ Kaynaldar;

ot e L . Ders Kitabi [1], 26-43. Ders Kitabi [2], 30-
hata ile ilgili 6rneklerin giinliik hayattaki uygulamalari ve bunlarin 40
karsilastirilmasina iligkin tartigmanin yapilmasi ’
IKonu Anlatimi: Lineer denklem sistemlerinin sayisal ¢oziim| Matris cebri ile ilgili on bilgilerin
yontemlerinden bazilarmin verilmesi; Gauss eliminasyon yontemi,| hatirlanmasi ve etkinlestirilmesi. Kaynak:
lgauss eliminasyon yonteminin matris dengi [1],91-102; 43-49.
Gauss-Jordan yontemi, Crotun yontemi, Cholesky ydntemleri, Lineer denklem sistemlerinin sayisal ¢ozii
katsay1r matrisi ligli band matris olan denklem, sistemlerinin| yontemlerinden  bazilarinin  verilmesi;
cOzimil Gauss  eliminasyon  yontemi,  gauss|

eliminasyon yonteminin matris dengi

3 Simif-i¢i Uygulama (5 dk.): Lineer cebirsel denklem sistemlerinin| Gauss-Jordan yo6ntemi, Crot'un yoéntemi,|

sayisal ¢oziimleri kavraminin uygulamasinin yaptirilmast Cholesky yontemleri, katsay1 matrisi ticlii
band matris olan denklem, sistemlerinin
Smif-i¢i Tartisma (5 dk.): Lineer cebirsel denklem sistemlerinin ¢ozlimiiyle ilgili konulart iceren boliimlerin|
sayisal ¢oziimlerinin yapisinin tartisiimasi okunmast. Kaynaklar: Ders Kitab1 [1], 279
306. Ders Kitab1 [2], 359-383.
Kisa Smav 1 (20-25 dk.): Ders sonunda, 1. hafta ve 2. hafta Kisa Smav 1: (1. hafta ve 2. hafta derste
derste islenen konulari igeren bir kisa sinavin yapilmasi islenen  konular) Kaynaklar: Ders Kitabi
[1], 1-43. Ders Kitabi [2], 1-40.
Konu Anlatimi: Lineer denklem sistemlerinin sayisal ¢oziim
lyontemlerinden bazilarinin verilmesi; ardisik tekrar yontemleri Ardisik  tekrar  yontemleri  kavrami,|
basit iterasyon yontemi, Gauss-Seidel yontemi basit iterasyon yontemi ve Gauss-Seide
4 yontemini igeren boliimlerin okunmasi,

Sinif-ici Uygulama (5 dk.): Lineer cebirsel denklem sistemlerinin|
sayisal ¢Oziimleri kavrammm ardigik tekrar  ydntemleri

uygulamasinin yaptirilmasi

Kaynaklar: Ders Kitab1 [1], 312-325. Ders|
Kitab1 [2], 345-413.
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Smif-i¢i Tartisma (5 dk.): Lineer cebirsel denklem sistemlerinin
sayisal ¢oziimlerinin disiplinlerarasi yapisinin tartisiimasi

IKonu Anlatimi: Lineer olmayan denklemlerin yaklasik ¢oziim|
lyontemleri; bisection yOntemi; sabit nokta iterasyonu; Newton|
Raphson yontemi

Simif-i¢ci Uygulama (5 dk.): Lineer olmayan denklemlerin|
lyaklasik ¢oziim yontemleri iizerine uygulamanin yaptirilmast

Smif-i¢i Tartisgma (5 dk.) Lineer olmayan denklemlerin yaklasik]
c6ziim yontemlerinin disiplinleraras: bakis agisi ile tartigilmast

Lineer olmayan denklem tanimi v

¢coziimiiyle ilgili bazi teoremlerle ilgili &

bilgilerin hatirlanmasi ve etkinlestirilmesi;
Kaynaklar: [2], 141-145; 255-262.

Lineer olmayan denklemlerin yaklasi

¢Oziim yontemleri; bisection yontemi; sabi
nokta iterasyonu; Newton Raphso

yontemi  konularin1 igeren bdliimleri

okunmasi, Kaynaklar: Ders Kitab1 [1], 3404
359. Ders Kitabi [2], 47-60.

IKonu Anlatimi: Lineer olmayan denklemlerin yaklasik ¢6ziim|
lyontemleri: Regula False yontemi; Miiller yontemi; secant]
[yontemi

Simif-i¢ci Uygulama (5 dk.): Lineer olmayan denklemlerin|
lyaklasik ¢oziim yontemleri iizerine uygulamanin yaptirilmasi

Sinif-ici Tartisgma (5 dk.) Lineer olmayan denklemlerin yaklasik|
c6ziim yontemlerinin disiplinleraras: bakis agisi ile tartigilmasi

Kisa Smav 2 (20 dk.): Ders sonunda, 5. hafta ve 4. hafta ve 3.
lhaftada derste islenen konular1 igeren bir kisa sinavin yapilmasi

Regula false yontemi, Miiller yontemi,|
secant  yontemi  konularmi  igere
boliimlerin okunmasi. Kaynaklar: Ders|
Kitabr [1], 330-340. Ders Kitab1 [2], 61
101.

Kisa Simnav 2: (3. hafta ve 4. hafta 5.haft
derste iglenen  konular) Kaynaklar: Ders
Kitabr [1], 345-359. Ders Kitab1 [2], 345-
412.

Konu Anlatimi: Enterpolasyon tanim ve teoremleri, lineer
enterpolasyon, Lagrange enterpolasyon

Smif-ici Uygulama (5 dk.): Lineer olmayan denklemlerin
lyaklasik ¢oziim yontemlerinin bazilariyla ilgili uygulama

Smif-i¢i Tartisma (5 dk.): Miihendislikte lineer enterpolasyon ve
polinomal yaklagimin kullanim alanlariyla ilgili tartismanin|
lyapilmasi

Enterpolasyon kavrammm ve Linee
Enterpolasyon  kavramiyla ilgili  on
bilgilerin hatirlanmas1 ve etkinlestirilmesi.
Kaynaklar: Ders Kitab1 [1], 92-94. Der
Kitab [2], 104-107.

Enterpolasyon, polinomal yaklagim ve]
Lagrange enterpolasyonun matematiksel al
yapist  konularmi1  igeren  bdliimleri

okunmasi. Kaynaklar: Ders Kitab1 [1], 95
101. Ders Kitabi [2], 108-112.

IAra Smav 1

Smav haftasina kadar islenen konularn
tiimiiniin tekrar edilmesi

Konu Anlatimi: Lagrange enterpolasyonu igin aitken yontemi,|
ters enterpolasyon

Smif-ici Uygulama (5 dk.): Enterpolasyon ve Lagrange
enterpolasyon i¢in Aitken yontemiyle ilgili uygulama yaptirilmast

Smif-ici Tartisma (5 dk.): Neden Aitken enterpolasyonul
kullanilmalidir sorusunun tartigilmasinin yapilmasi

Lagrange enterpolasyon ve Aitken yontemi
ile ilgili konular1 igeren boliimleri
okunmasi. Kaynaklar: Ders Kitab1 [1], 1024
112. Ders Kitabr [2], 113-122.

10

Konu Anlatimi: Bolinmiis fark, Newton’un ileriye fark,
INewtonun geriye fark ve merkezi fark enterpolasyon yontemleri

Smif-i¢ci Uygulama (5 dk.): Bolinmiis fark enterpolasyon
yontemi, Newton ileri fark, Newton’un geriye fark ve merkezi
fark enterpolasyon yontemleriyle ilgili uygulama yaptirilmasi

Sinif-ici Tartisma (5 dk.): Lagrange yontemiyle boliinmiis fark]
lyontemi ve diger enterpolasyon yontemleri arasindaki farklarin|

tartisilmast

Kisa Simav 3 (20 dk.): Son 2 dersin konusuyla ilgili kisa sinav

Farklarin ~ tanimi,  hesaplanmast  ve
tablolarmin yapilmasiyla ilgili n bilgileri
hatirlanmas1 ve etkinlestirilmesi, Kaynak:
Ders Kitabi [1], 44-48.

Boliinmiis fark, Newton’un ileriye fark vej
geriye fark yontemleri ve merkezi far
enterpolasyon yontemleri konularini igeren|
bolimlerin okunmasi, Kaynaklar: Ders
Kitab1 [1], 112-151. Ders Kitab1 [2], 122-
133.

Kisa Smav 3: (Enterpolasyon, Lagrang
enterpolasyonu, Aitken yontemi, ters|
Aitken yontemi) Kaynaklar: Ders Kitabi
[1], 92-99. Ders Kitabi [2], 104-107.

11

IKonu Anlatimi: Sayisal tiirev ve bazi sayisal tiirev formiillerinin
cikarilmast

Smmf-i¢ci Uygulama (5 dk.): Sayisal tiirev uygulamasinin|
yaptirilmast

Sinif-ici Tartisma (5 dk.): Sayisal tiirev ¢oziimlerinin disiplin i¢i
ve disiplinler aras1 uygulamalarina iliskin tartismanin yapilmasi

Tiirev ve sayisal tiirev kavramlarina iligki:
on bilgilerin hatirlanmasi vej
etkinlestirilmesi. Kaynak: [2], 171-183.
Sayisal tiirev ve bazi sayisal tiirev,
formiillerinin cikarilmasina iliskin
matematiksel alt yapiy1 igeren konulari
igeren bolimlerin okunmasi. Kaynaklar:
Ders Kitab1 [1], 152-175. Ders Kitab1 [2],
166-178.

12

Konu Anlatimi: Belirli integralin yaklagik hesabi, sayisal integrall

Belirli integralin  yaklagik  hesabi
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icin Lagrange enterpolasyon formiillerinin kullanimi

Simif-i¢ci Uygulama (5 dk.): Belirli integrali yaklasik hesabiylal
ilgili uygulama yaptirilmast

Simif-i¢i Tartisma (5 dk.): Sayisal integral kullaniminin iligkisin|
tartismasinin yapilmasi

Kisa Smav 4 (20 dk.): Ders sonunda, sayisal tiirev ve sayisal
integralle ilgili derste islenen konulari igeren bir kisa sinavin
lyapilmasi

kavramlarma  iliskin  6n  bilgileri
hatirlanmasi ve etkinlestirilmesi.
Kaynaklar: Ders Kitab1 [1], 178-180. [2],
171-183; 325-356.

Belirli integralin yaklasik hesabi ve sayisal
integral icin Lagrange enterpolasyo
formiillerinin kullanilmas ile ilgili konulari
iceren boliimlerin okutulmasi. Kaynaklar:
Ders Kitab1 [1], 180-196. Ders Kitab1 [2],
178-200.

Kisa Smav 4: (sayisal tlirev ve boliinmiis
fark, Newton’un ileriye fark ve geriye fark
yontemleri ve merkezi fark enterpolasyo
yontemleri) Kaynak: Ders Kitab1 [1], 152+
180.

IKonu Anlatimi: Sayisal integralin elemanlari, Trapez ve Simpson
kural1 ve hata analizleri

Sinif-ici Uygulama: (5 dk) Trapez ve Simpson kurali ve hatal
13 analizlerinin belirlenmesiyle ilgili uygulama yaptiriimasi

Sinif-ici Tartisma: (5 dk.) Trapez ve Simpson kurali ve hatal
analizlerinin  disiplinler ~arast  alanlarda  uygulamalarinin
tartigmasinin yapilmast

Trapez ve Simpson kurali ve hata
analizlerinin belirlenmesiyle ilgili konulari
iceren boliimlerin okunmasi. Kaynaklar:
Ders Kitab1 [1], 196-206. Ders Kitab1 [2],
201-207.

IKonu Anlatimi: Composite niimerik integrasyon, Romberg
integrasyon

Smif-i¢ci Uygulama: (5 dk) Composite niimerik integrasyon|
14 lyontemlerle bulunmasinin 6rneklemesinin yaptirilmasi

Smif-ici Tartisma: (5 dk.) Composite niimerik integrasyon|
sayesinde sayisal integrasyon formiillerinin standart hale
getirilmesinin tartismasinin yapilmast

Composite sayisal integral ve Romberg]
yontemiyle ilgili konular1 iceren boliimleri
okunmasi. Kaynaklar: Ders Kitab1 [1], 206
211. Ders Kitab1 [2], 207-213.

IKonu Anlatimi: Genel tekrar ve uygulamalari

Sinif-i¢ci Uygulama (15 dk.): Programlama dillerinin tanitilmasi

Matlab, Maple veya Python dillerinin|
birinde dersin konulari iizerine yapilacak

15 .
Sinif-ici Tartisma (5 dk.): Programlama dillerinin bilinmesinin| 131r uygula.rr?amn k odlarmin hazirlanmasi ve
- e orneklendirilmesi.
Oneminin tartigilmasi

16 [Final Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler Siiresi
(Saat)

Toplam Isyiikii

Ders Saati 4

56

Laboratuar

Uygulama

Arazi Calismasi

Sinif Dis1 Ders Calismasi

Derse Ozgii Staj

Odev

Kiiciik Sinavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer
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Ara Sinavlar (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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FACULTY / GRADUATE SCHOOL

COURSE INFORMATION FORM

Faculty of Arts and Sciences

DEPARTMENT / PROGRAMME

Mathematics

TITLE OF COURSE

Numerical Analysis 1

CODE

MAT3181

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

Selmahan Selim

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students develop the skills to provide practical solutions to
problems arising in today's applied sciences not only with theoretical solutions but also
with numerical methods, to analyze and evaluate experimentally obtained measurement
results numerically, to establish the necessary infrastructure to establish and solve
mathematical models of engineering, economic and social events, and to realize
interdisciplinary applications of this concept.

COURSE CONTENT

Definition, purpose and uses of numerical analysis; accuracy and error analysis in
numerical calculus; numerical solution methods of systems of linear algebraic equations;
some approximate solution methods of nonlinear equations; interpolation and some
methods; numerical differentiation; some approximate calculation methods of definite
integrals.

RECOMMENDED OR REQUIRED
READINGS

Coursebook:

[1] Cagal, Behig. Sayisal Analiz. Birsen Yaymlari, 1990.

[2] Burden, Richard L., Faires, J. Douglas. Numerical Analysis. S5th ed., Plus Publishing
Company, Boston, 1993.

Required Readings:

[1] Lay, David C., Lay, Steven R., McDonald, Steven Linear Algebra and its

Applications. 4. baski, Pearson 2012.
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Calculus.

[2] Thomas, George. B., Weir, Maurice D., Hass, Joel ve Giordano Frank R. Thomas’

(Ceviren: Recep Korkmaz). Translated from 11th ed., Beta Publishing, 2009.

Recommended Readings:

Hildebrand, Francis B. Introduction to Numerical Analysis. 2nd ed., Mc Graw Hill, 1974.

1.

Course Learning Outcomes

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

Assess the solutions of certain mathematical problems obtained through
numerical methods.

Perform error analysis for numerical solutions of mathematical problems.

Analyze the structure of numerical solutions of systems of linear equations and
nonlinear equations by using some numerical solution methods of systems of
linear algebraic equations and nonlinear equations.

Evaluate some numerical solutions by using the concept and methods of
interpolation.

Numerical differentiation and approximate solution methods of numerical
integration are analyzed.

EVALUATION SYSTEM

| Activities

Number Percentage of Grade

| Attendance/Participation

| Laboratory

| Application

| Field Work

‘ Special Course Internship (Work Placement)

Quizzes/Studio Critics:

1. Content: Comprehensive questions covering all topics

addressed up to the exam week

e  Format: Face-to-face multiple-choice quiz (15-30 minutes) 4

o  Detailed Assessment Criteria:

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

the course

%20

‘ Homework Assignments

| Presentations/Jury

| Project

‘ Seminar/Workshop

Midterms:

e Content: Comprehensive questions covering all topics addressed up

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

e  Detailed Assessment Criteria:

-Demonstration of understanding of the fundamental
course

-Ability to solve problems related to theoretical topics

Ahilitxr ta narea At thanratinal rancAnina nranaccac

1 %40

concepts of the
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Content: Comprehensive questions covering the entire content of the
course

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

Detailed Assessment Criteria:

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

Percentage of In-Term Studies “

Percentage of Final Examination H

TOTAL H

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

[Lecture: Introduction to numerical analysis, accuracyl
and error analysis in numerical calculations

Quick Practice (5 minutes) Students will wor
through simple examples illustrating the concepts of]
accuracy and error in numerical calculations.

In-class Discussion (5 minutes): Students will
discussion on the use of the concept of error and erro
analysis in numerival computational in mathematics|
and other disciplines

Recollection and activation of prior knowledge on the
concepts of numerical analysis such as experimental
and theoretical studies, continuous and discrete
solution concepts, purpose of numerical analysis,
algorithm, operating systems of computers,
programming. Sources: Coursebook [1], 1-15.
Coursebook [2], 1-18.

2. Reading the sections on the mtroduction to numerical

analysis, on accuracy and error analysis in numerical
calculations. Sources: Coursebook [1], 16-25.
Coursebook [2], 18-30.

Lecture: Mathematical background of the concepts of]
accuracy and error of calculations in numerical analysis
and related theorems

Quick Practice (5 minutes): Students will wor
through simple examples illustrating the concepts of]
accuracy and error in numerical calculations

In-Class Discussion (5 minutes): Discussion on the]
applications of examples of accuracy and error in|
numerical calculations in daily life and thei
comparison

Reading the sections on the mathematical background
of the concepts of accuracy and error of calculations in
numerical analysis and related theorems. Sources:
Coursebook [1], 26-43. Coursebook [2], 30-40.

Lecture: Some of the numerical solution methods o
linear equation systems; Gaussian elimination method,
matrix equivalent of Gaussian elimination method
Gauss-Jordan method, Crot's method, Cholesk:
methods, coefficient matrix triple band matri
lequation, solution of systems,

Quick Practice (5 minutes): Students will work]
through simple examples illustrating the concepts of
structure of numerical solutions of systems of linea
algebraic equations

In-Class Discussion (5 minutes): Discussion on the
applications of examples of the concepts of structure of]
numerical solutions of systems of linear algebraic]
equations

Quiz 1 (20-25 minutes): A quiz at the end of the class|
covering the topics taught during in the 3rd week and
2nd week

Recollection and activation of prior knowledge matrix
algebra. Sources: [1], 91-102; 43-49.

Reading the sections on the some of the numerical
solution methods of linear equation systems; Gaussian
elimination method, matrix equivalent of Gaussian
elimination method, Gauss-Jordan method, Crot's
method, Cholesky methods, coefficient matrix equation
with triple band matrix. Sources: Coursebook [1], 279-
311. Coursebook [2], 345-383.

Quiz 1: (topics covered in week 1 and week 2 classes)
Sources: Coursebook [1], 1-43. Coursebook [2], 1-40.

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

Sayfa: 9/15



Lecture: Some of the numerical solution methods o
linear  equation  systems; iterative  methods
simple iteration method, Gauss-Seidel Metho

Quick Practice (5 minutes): Students will wor
through simple examples illustrating the concepts o
iterative methods of numerical solutions of systems o
linear algebraic equations

In-Class Discussion (5 minutes): Discussion of th
interdisciplinary structure of numerical solutions o
systems of linear algebraic equations

Reading the sections on the concept of the sequential
iterative methods such as the simple iteration method
and the Gauss-Seidel Method. Sources: Coursebook
[1], 312-325. Coursebook [2], 383-413.

Lecture: Approximate solution methods of nonlineas
equations; bisection method; fixed point iteration;
INewton Raphson method

Quick Practice (5 minutes): Students will wor
through simple examples illustrating on approximate
solution methods of nonlinear equations

In-Class Discussion (5 minutes): Discussion o
approximate solution methods of nonlinear equations|
from an interdisciplinary perspective

Recollection and activation of prior knowledge about
the nonlinear equation definition and solution and
some theorems. Sources: [2], 141-145; 255-262.
Reading the sections on the concept of approximate
solution methods of nonlinear equations; bisection
method; fixed point iteration; Newton's Raphson
method.  Sources:  Coursebook [1], 340-359.
Coursebook [2], 47-60.

Lecture: Approximate solution methods of nonlinea
equations: Regula False method; Miiller method; secan
method

Quick Practice (5 minutes): Students will wor
through simple examples illustrating on approximate
solution methods of nonlinear equations

In-Class Discussion (5 minutes): Discussion o
approximate solution methods of nonlinear equations|
from an interdisciplinary perspective

Quiz 2 (20 minutes): At the end of the lesson, topics|
covered in the 3rd week and 4th week, 5th week

Reading the sections on the concept of Regula False
method, Miiller method, secant method. Sources:
Coursebook [1], 330-340. Coursebook [2], 61-101.
Quiz 2: (topics covered in the 3rd week and 4th week
S5th week), Sources: Coursebook [1], 330-359.
Coursebook [2], 345-412.

Lecture: Definitions and theorems of interpolation,|
linear interpolation, Lagrangian nterpolation

Quick Practice (5 minutes): Students will work]
through simple examples illustrating on some of th
approximate solution methods of nonlinear equations

In-Class Discussion (5 min.): Discussion on the use o
linear mterpolation and polynomial approach in|
engineering

Recollection and activation of prior knowledge on the
concept of interpolation and linear interpolation;
Sources: Coursebook [1], 92-94. Coursebook [2], 104-
107.

Reading the sections the covering of interpolation,
polynomial approximation, and the mathematical basis
of Lagrange interpolation. Sources: Coursebook [1],
95-101. Coursebook [2], 108-112.

Midterm 1

Review of all topics covered up to the exam week.

Lecture: Aitken's method for Lagrange interpolation,|
inverse interpolation

Quick Practice (5 minutes): Students will work]
through simple examples illustrating on the Aitken
method for mterpolation and Lagrange interpolation

In-Class Discussion (5 minutes): Discussion on th
question of why Aitken interpolation should be used

Reading the sections covering on Lagrange
interpolation and Aitken method, Sources: Coursebook
[1], 102-112. Coursebook [2], 113-122.

10

Lecture: Divided difference, newton's forwar
difference, Newton's backward difference and central
difference interpolation methods

Quick Practice (5 minutes): Students will worl
through simple examples illustrating on divide
difference interpolation method, newton forwar
difference, Newton backward difference and centrall

Recollection and activation of prior knowledge about
the definition, calculation and making tables of
differences. Source: Coursebook [1], 44-48.

Reading the sections covering on divided Difference,
Newton's forward difference, Newton's backward
difference, and central difference 1nterpolation
methods.  Sources: Coursebook [1], 112-151,
Coursebook [2], 122-133.
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difference interpolation methods

In-Class Discussion (5 minutes): Discussion of th
differences between the Lagrangian method and the
divided-difference method and other interpolatio
methods

Quiz 3 (20 minutes): Quiz on the topic of the last 2
courses

Quiz 3: (interpolation, Lagrangian interpolation,
Aitken method, inverse Aitken method) Sources:
Coursebook [1], 92-99. Coursebook [2], 104-107.

11

Lecture: Numerical derivative and extraction of some]
numerical derivatives

Quick Practice (5 minutes): Students will worl
through simple examples illustrating on numerical
integral.

In-Class Discussion (5 minutes): Discussion o
intradisciplinary and interdisciplinary applications o
numerical derivative solutions

Recollection and activation of prior knowledge of the
concepts of derivative and numerical derivative.
Source: [2], 171-183.

Reading the sections containing the topics that include
the mathematical background of numerical derivatives
and the extraction of some numerical derivatives.
Sources: Coursebook [1], 152-175. Coursebook [2],
166-178.

12

Lecture: Approximate calculation of a definite]
interval, use of Lagrangian interpolation elements fo
numerical integral

Quick Practice (5 minutes): Practice Students wil
work through simple examples illustrating o
approximate solutions of the definite numerical integral

In-Class Discussion (5 minutes): Discussion of th
relationship between the uses of numerical integral
methods

Quiz 4 (20 min.): At the end of the course, a quiz is|
given on the topics covered in the course

Recollection and activation of prior knowledge of the
concepts of approximate computation of the definite
integral.Sources: Coursebook [1], 178-180. [2], 171-
183; 325-356.

Reading the sections covering on approximate calculus
of a definite integral and using Lagrange interpolation
method for numerical integrals. Sources: Coursebook
[1], 180-196. Coursebook [2], 178-200.

Quiz 4: (related to numerical derivative and numerical
integral) Source: Coursebook [1], 152-180.

13

Lecture: Elements of numerical integrals, Trapezoidal
land Simpson's rule and error analysis

Quick Practice: (5 minutes) Students will wor
through simple examples illustrating on the]
determination of the Trapezoidal and Simpson rule an
error analysis

In-Class Discussion: (5 minutes) Discussion of th
applications of Trapezoidal and Simpson's Rule and]
lerror analysis in interdisciplinary fields

Reading the sections covering on the Trapeze and the
Simpson rule and the determination of error analysis.
Sources: Coursebook [1], 196-206. Coursebook [2],
201-207.

14

Lecture: Composite numerical integration, Romber
integration

Quick Practice: (5 minutes) Students will wor
through simple examples illustrating of composite]
numerical integration methods and Romberg method

In-Class Discussion: (5 minutes) Discussion o
standardization of numerical integration elements|
through composite numerical integration

Reading the sections covering on composite numerical
integral and Romberg integral method. Sources:
Coursebook [1], 206-211. Coursebook [2], 207-213.

15

Lecture: General repetition and applications

Practice (15 minutes): Introduction to programmin
languages

In-Class Discussion (15 minutes): Discussion of th
importance of knowing programming languages

Preparing and sampling the codes of an application to
be made on the topics of the course in one of the
languages Matlab, Maple or Python.

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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PS:-I 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
applications.

[*N
[*N
10)]
|93)
[93)

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  farklt  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
1w
I
19
I

skills.

Pg;-3 Matematik alanindaki
teorik ve uygulamal
bilgilerini ve matematiksel
diigiinme becerilerini

kullanarak gercek 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.

[[93)
I
I
I
I
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PS‘-4 Disiplinlerarast bir

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

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

Pg-6 Matematik alaninda

yaygin olarak kullanilan en az
bir programlama dili ile
bilgisayar ve yapay zeka
teknolojilerini,  problemleri
¢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 geligsmeleri
izleyebilecek, kariyer
firsatlarini degerlendirerek
kisisel ve mesleki gelisim
hedeflerini belirleyebilecek ve
bu hedeflere ulasmak igin
hayat boyu 0grenme
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.

1w
1w
1w
I
I

I~
1
I~
I~
I~

N
1w
I
1w
1w
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PC-8 Bilimsel
aragtirmalarint  ve  mesleki
faaliyetlerini yiiriitiirken
dogabilecek hukuksal
sonuglari ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlari 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.

Pg -10 Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatlir taramasi
yapabilecek ve akademik

1w
1w
1w
1w
1

arastirma tasarlayip
yiiriitebileceklerdir. /  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 tiim
paydaslara Tiirkge 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.

1@
1@
1@
I
I
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