FAKULTE / ENSTIiTU ADI

DERS BiLGi FORMU
Fen Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

istatistik

DERSIN ADI

Niimerik Analiz

DERSIN KODU

1ST3252

YEREL KREDIiSi

3

AKTS KREDISI

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

SAATI

0

ONKOSULLAR

Yok

YARIYIL

Bahar

DERSIN DILi

ingilizce, Tiirkce

DERSIN SEVIYESI

Lisans

DERSIN TURU

Secmeli @]statistik Lisans Program

DERSIN KATEGORISi

Uzmanhk/Alan Dersleri

DERSIN VERILIS SEKLI

Yiiz Yiize

DERSi SUNAN AKADEMIK
BiRiM

istatistik Boliimii

DERSIN KOORDINATORU

Erhan CENE

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilerin giinlimiiz uygulamali bilim alanlarinda ortaya c¢ikan
problemlere yalnizca teorik yaklagimlarla degil, niimerik yontemlerle de pratik ¢oziimler
gelistirme ve elde edilen deneysel 6l¢iim sonuglarint niimerik yontemlerle analiz edip
degerlendirme becerilerini kazanmalarini saglamaktir.

DERSIN iCERIGi

Tek degiskenli denklemlerde kdk bulma problem; matrisler ve matrislerle ilgili sayisal
islemler, bir matrisin determinantinin hesab1 i¢in sayisal yontemler; bir matrisin tersinin
hesabi1 icin bazi sayisal yontemler; lineer olmayan denklem sistemlerinin sayisal ¢6ziim
yontemleri; bir matrisin 6zdeger ve 6zvektorlerinin sayisal hesabi; egri uydurma ve en kiigiik
kareler yontemi.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR

Ders Ogrenim Ciktilar

Ders Kitabn:

Burden, Richard L., Faires, J. Douglas ve Burden, Annette M. Sayisal Analiz., 10. Baski,
Boston, 2016.

Zorunlu Kaynaklar:

[1] Mustafa Bayram, Niimerik Analiz., Aktif Yaynevi, Istanbul, 2002,

[2] E.S.Tiirker, Sayisal analiz Yontemleri., 2.baski, Degisim Yaylari, Adapazari.

Bu dersi bagariyla tamamlayan &grenciler,
1. Iteratif ve ardisik metodlar kavramina dair bilgi edinebileceklerdir.
2. Problemlerin ¢oziimlerini yaklagim metodlar1 ile elde etme kavramina
hakim olabileceklerdir.
. Temel bilgileri aldiktan sonra ilgilenecegi konuya kolaylikla intibak
edebileceklerdir.
. Takim ¢aligmalarina kolaylikla katilabileceklerdir.
. Teorik ¢oOziimlere ihtiyag duymadan problemleri niimerik yollarla
¢ozebileceklerdir.
. Matematik ve temel mihendislik bilgilerini kullanarak model
kurabileceklerdir.

DEGERLENDIRME SiSTEMI
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Etkinlikler Say1 Katki Payr
Devam/Katihm
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
Laboratuar H H
Uygulama (Sozlii Sinav):
e dcerik: Ogrencilerden istatistik dersinin temel kavramlarimi
aciklamalarinin ve uygulamali bir soruya ¢6ziim Onerisi sunmalarinin
istenmesi
e Format: Ogrenci ile bireysel olarak gerceklestirilecek sozlii smav (5-
10 dakika)
e Detayh Degerlendirme Kriterleri
- Kavramlan agiklayabilme
- Problem ¢dzebilme
- Problem ¢6ziimlerini anlatabilme
‘ Arazi Calismasi H H
‘ Derse Ozgii Staj H H
Kiiciik Smavlar/Stiidyo Kritigi (Zorunlu):
o lcerik: Smav haftasina kadar islenen konularm timiinii kapsayan
kapsamli sorularin sorulmasi 4 %25
e Format: Yiiz yiize. Coktan se¢meli kisa sinav (5-10 dakika)
e Detayh Degerlendirme Kriterleri:
- Derste islenen teorik konular ile ilgili problemleri ¢6zebilme
Odev
e icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-igi ve disiplinlerarasi
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi
e Format: Yazili raporlar ve grup sunumlari
Detayh Degerlendirme Kriterleri
- Bir problemin ¢dzlim siirecini mantikli ve dogru bir sekilde
yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamali diisiinebilme, yorumlama ve gerekgelendirme
stireglerinin yiiriitiilebilmesi
Sunum/Jiiri
e icerik: Ogrencilerin kendi 6grenme siireclerini degerlendirmelerinin
ve grup sunumlar1 yapmalarinin istenmesi
Format: Grup sunumlar1
e  Detayh Degerlendirme Kriterleri
- Ogrenilen konularin dogru bir sekilde agiklanabilmesi
- Sunum tekniklerinin dogru kullanilmasi
Proje
e icerik: Ogrencilerden akademik dénem sonunda teslim edilecek bir
proje onerisi (Tiibitak 2209 A/B) yazmalarinin istenmesi
e Format: Yazili raporlar ve grup sunumlari
o  Detayh Degerlendirme Kriterleri:
- Ogzgiin bir arastirma konusunun bulunmast
- Bir aragtirma Onerisinin bilimsel ilkeler ve ilgili kilavuzlar
dogrultusunda yazilabilmesi
Seminer/Workshop H H
Ara Smavlar
e Tgerik: Smav haftasina kadar islenen konularin tiimiinii kapsayan
kapsamli sorular 1 %30

e Format: Yiiz yiize. Smav (60 Dakika)

a Natavh Nafavlandirma Kritavlarie
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Dersin temel kavramlarinin anlasildiginin gosterilmesi
Teorik konularla ilgili problemlerin ¢oziilebilmesi
Teorik diistinme siireglerinin yiiriitiilmesi

o Icerik: Dersin tiim icerigini kapsayan kapsaml sorular
e Format: Yiiz Yiize. Smav (60 dakika)

e Detayh Degerlendirme Kriterleri: 1 %40

- Derste islenen tiim konularin derinlemesine kavranmis

oldugunun gosterilmesi
- lleri diizey problem ¢ézme becerilerinin kullamlabilmesi
‘ Detayh Degerlendirme Kriterleri H H

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

HAFTALIK KONULAR VE iLGIiLi ON HAZIRLIK CALISMALARI

HAFTALAR

KONULAR

On Hazirhik

IKonu Anlatimi: Hata kavrami ve baslica hata kaynaklart

IHata kavramlarinin agiklanmasi, (mutlak ve goreceli hata), kesme]
ve yuvarlama hatasi, Ikili Makine sayilari, sonlu basamak]
aritmetigi

Simf-i¢ci Uygulama (30 dk.): Mutlak ve bagl hata
hesaplamalarindan ~ kesme-yuvarlama uygulamalarina, sonlu
basamak aritmetigi islemlerinden ikili makine sayilan ile ilgili
basit 6rnek soru ¢oziimlerinin yapilmasi

Simf-i¢ci Tartisma (5 dk.): Sayisal yontemlerde hata
kaynaklarinin ¢6ziim dogrulugu iizerindeki etkisinin tartigiimasi.

1. Mutlak ve goreli hata, kesme ve yuvarlama
hatalari, ikili makine sayilari ve sonlu basamak
aritmetigi konularmin okunmasi. Kaynak: Ders
Kitab1, 14-25.

IKonu anlatimi: Tek degiskenli dogrusal olmayan denklemlerin|
koklerinin belirlenmesi problem: (Ikiye bdlme yontemi, sabit
nokta yontemi, Newton-Raphson yontemi, Secant yontemi).

Simf-i¢i Uygulama (45 dk): Tek degiskenli kok bulmal
lyontemleri ile ilgili soru ¢éziimleri.

Smf-ici Tartisma (5 dk.): Tek degiskenli kok bulmal
iyontemlerinin sayisal analizdeki avantajlari, sinirliliklart ve farkly
disiplinlerdeki uygulama alanlarinin tartigilmasi.

=

Ikiye bolme yontemi, sabit nokta yéntemi,
Newton-Raphson ydntemi ve Secant yontemi
konularinin okunmasi. Kaynak: Ders Kitab1,48-
72.

IKonu anlatimi: Tek degiskenli dogrusal olmayan denklemlerin
koklerinin belirlenmesi problemi (Regula Falsi yontemi, ¢oklul

kok durumunda Newton-Rapson yoOntemi, Aitken e

Steffenseen hizlandirma yontemi, Horner yontemi).

Smf-ici Uygulama (5 dk.): Béliim sonu sorulart ve uygulamal
lyontemleri.

Siif-ici Tartisma (5 dk.): K6k bulma yontemlerinin yakisama|
0zelliklerinin tartigilmasi.

Kisa Smav 1 (25 dk.): Ders sonunda iglenen konulara iligkin kisa|
sinavin yapilmasi.

1. Regula Falsi yontemi, g¢oklu ko
durumunda Newton-Raphson ydntemi, Aitken
ve Steffensen hizlandirma yontemleri ile Horne
yonteminin okunmasi, Kaynak: Ders Kitab1 72-
91.

IKonu anlatimi: Dogrusal denklem sistemlerini ¢dzmek igin|
dogrudan yontemler (Gauss Eliminasyon yontemi, Gauss-Jordan
indirgeme yontemi).

Smif i¢i uygulama (15 dk.): Dogrusal denklem sistemlerinin
Gauss Eliminasyon ve Gauss—Jordan yontemleriyle ¢6ziilmesi.

Simif-i¢i tartisma (5 dk.): Yontemlerin hesaplama verimliliginin|
tartigilmasi.

1. Gauss Eliminasyon yontemi ve Gauss-
Jordan indirgeme yOnteminin  okunmasi.
Kaynak: Ders Kitab1 362-376.

IKonu anlatimi: Dogrusal denklem sistemlerini ¢dzmek igin|

dogrudan yontemler: Lineer cebir ve Matris Islemleri, Matris|

1. Matris islemleri ve matris ayrismasi
konular1 (LU ayrigimi, 6zel matris tiirleri, LDL!
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Ayrismast (LU ayrigimi, Ozel matris tiirleri, LDL! ve LL]
(Cholesky) ayrisimi), Crout ayrigimi.

Simif ici uygulama (20 dk.): LU, Crout ve Cholesky ayrisim|
iyontemleriyle verilen dogrusal denklem sistemlerini ¢ozme|
uygulamalarinin yapilmais.

Smmif ici Tartisma (5 dk.): LU, Crout ve Cholesky yontemlerinin|
karsilastirilmasi.

Kisa Smav 2 (25 dk.): Ders sonunda, derste islenen konulari
iceren bir kisa sinavin yapilmasi.

ve LL! (Cholesky) ayrisimi, Crout ayrigimi)
bolimlerinin ~ okunmasi.  Kaynak:  Ders
Kitab1406-433.

IKonu anlatimi: Spektral Analiz ve Normlar: (Vektor ve matris
normu, 6zdeger ve 6zvektorler, spektral yaricap).

Smif ici uygulama (20 dk): Vektér ve matris normlarinin
hesaplanmasi, 6zdeger ve 6zvektorlerin analizi ve spektral yarigap|
kavramlarmimn matris problemlerine uygulanmasinin yaptirilmasi.

Simf ici Tartisma (5 dk.): Ozdeger ve ozvektorlerin sistem|
cOziimiindeki rolii.

1. Vektér ve matris normu, Ozdegerler vel
ozvektorler ile spektral yarigap konularmmn
okunmasi. Kaynak: Ders Kitabi, 438-456.

6
Konu anlatimi: Matris Cebiri Igin Iteratif Teknikler (Jacobi
teknigi, Gauss Siedel Teknigi).

Simif ici uygulama (20 dk.): Lineer denklem sitemlerininl' Jacobi - teknigi ve Gauss-Seidel teknigi

’ aklasik ¢oziimleri ile ilgili soru ¢oziimii konularmin __okunmast.  Kaynak:  Dery
pariastics & ¢ ' Kitab1,456-469.

Simf ici Tartisma (5 dk.): Iteratif yontemlerin avantajlari ile
dogrudan yontemlerin karsilagtiriimasi.

s Ara S 1 Sinav haftasina kadar islenen konularin tiimiiniin|

rasmav tekrar edilmesi
IKonu anlatimi: Dogrusal olmayan denklem sistemleri i¢in sayisal
coziimler (limit ve siireklilik kavramlar,| ’de sabit nokta
lyontemi).
1. Limit ve siireklilik kavramlari ile sabit

o Siif ici uygulama (5 dk.): Sabit nokta algoritmasi ile dogrusal nokta yéntemi konularimn okunmasi. Kaynak:
denklem sistemlerinin ¢oziimiine yonelik soru ¢oziimlerinin| Ders Kitabi, 642-650.
lyaptirilmast.

Simif i¢ci Tartisma (5 dk.): Sabit nokta yonteminde yakinsamanin
kosullar1 ve 6nemi.

Konu anlatimi: Dogrusal Olmayan Denklem Sistemleri igin|
Sayisal ¢oziimler :(Newton- Raphson yontemi).

Siif i¢i uygulama (20 dk): Béliim sonu sorularmin ¢6zimii.

10 1. Newton-Raphson  yontemi  konusunun
Smif ici Tartisma (5 dk.): Newton—Raphson yonteminde okunmasi. Kaynak: Ders Kitabi, 651-659.
baslangi¢ degerinin yakinsama tizerindeki etkisi.

IKisa smav 3 (25 dk): 8. Hafta ve 9. Haftada islenen konulari

iceren bir kisa sinavin yapilmasi.

Konu anlatimi: Ozdegerlerin Yaklasik Tahmini (Ozdegerlerin|

bulunmasinda niimerik yontemler, giic metodu, simetrik giig|

metodu, ters giic metodu).

Smif i¢ci Uygulama (20 dk.): Gii¢, simetrik gii¢ ve ters gﬁgl' .. Giig metodu, simetrik gli¢ metodu ve ter

11 metodlariyla  6zdegerlerin  yaklasik hesaplanmasi. {izerine gii¢ metodu konularinin_okunmast. - Kaynak:

¥ 5 yaxias P ' Ders Kitab1, 570-578, 585-602

uygulamalarin yaptirilmasi.

Simf ici Tartisma (5 dk.): Ozdeger tahmininde yakinsamal

hizinin ve baglangi¢ kosullarinin rolii.

Konu anlattimi:  Enterpolasyon ve Polinom  Tahmini

Enterpalasyon, Enterpalasyon ve Lagrange Polinomu, Lagrange

t(anterpglasyz)/nu) patasy grang grang 1. Enterpolasyon, enterpolasyon ve Lagrange
12 ' polinomu, Lagrange enterpolasyonu konularinin

Simif i¢i Uygulama (20 dk.): Lagrange enterpolasyon

okunmasi. Kaynak: Ders Kitabi, 104-115.

olinomu kullanilarak verilen veri noktalarina uygun
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polinomlarin olusturulmasi ve 6rnek problemlerin ¢oziilmesi.
Smif ici Tartisma (5 dk.): Enterpolasyonun yaklagim
dogrulugu ve veri noktalarinin se¢imindeki Onemin
degerlendirilmesi.
IKonu anlatimi: Enterpolasyon ve Polinom Tahmini: Boliinmiis
farklar (ileri farklar yontemi,geriye farklar yontemi).
Simf i¢i Uygulama (20 dk.): ileri ve geriye farklar yontemleriyle[l. fleri farklar ydntemi ve geriye farkla
13 bolinmiis fark tablosu hazirlanmasi ve enterpolasyon yontemi konularinin okunmasi. Kaynak: Ders
polinomlarinin elde edilmesi. Kitabi, Ders Kitab1 122-134.
Simf ici Tartisma (5 dk.): {leri ve geriye fark yontemlerinin|
dogruluk ve uygulanabilirlik acisindan degerlendirilmesi.
Konu anlatimi: En Kiiciik Kareler ve Egri Uydurma
(En kiiciik kareler yontemi, polinomyal en kiigiik kareler yontemi,
lineer hale doniistiiriilebilen fonksiyon yaklagimlarr).
Simif ici uygulama (5 dk.): Derste islenen konu bashklarmal' N "En Kiigiik karelﬁer y"mem" p o'hnomsal en
Jiski 5ziimlerini 1 kiicik kareler yontemi ve lineer hale
14 [HI3KIN SOTU coZUMICTINA yapliamast. donistiiriilebilen fonksiyon yaklagimlari
. . - . s konularmin okunmasi. Kaynak: Ders Kitab,
Sinif i¢i Tartisma (5 dk.): En kiiclik kareler yonteminin giinliik| 506-517
hayattaki veri temelli problemlere uygulanabilirliginin tartisiimasi. '
Kisa sinav 4: Ders sonunda, derste iglenen konularla ilgili kisal
sinav iceren bir kisa sinavin yapilmasi.
Konu anlatimi: Sayisal Integral (Yamuk Yéntemi,Dikdértgen
'Y 6ntemi, Simpson Y dntemi).
Slnlf ici Uygulama (30 dk.): _Yamuk, d1kdortgen ve Simpson . Yamuk yéntemi, dikdortgen yontemi ve
15 iyontemleri  kullanilarak  verilen  fonksiyonlarmn  yaklasik Simpson  yéntemi  konularnm  okunmas
integrallerinin hesaplanmasina yonelik drnek soru ¢éziimleri. Kaynak: Ders Kitab, 191-196.
Smnif i¢i Tartisma (5 dk.): Analitik ¢6ziimiin miimkiin olmadig1
veya zor oldugu durumlarda sayisal integral yontemlerinin neden|
tercih edildiginin tartisiimasi.
16 Final Islenen konularmn tiimiiniin tekrar edilmesi
AKTS iSYUKU TABLOSU
- Siiresi .
Etkinlikler Say1 (Saat) Toplam Isyiikii
Ders Saati H 14 H 3 H 42
Laboratuar H ” ”
Uygulama H H H
Arazi Calismasi H H H
Sinif Dis1 Ders Calismasi H 14 H 3 H 70
Derse Ozgii Staj H H H
Odev L | |
Kiiciik Smavlar/Stiidyo Kritigi H 4 H 3 H 12
Projeler H H H
Sunum / Seminer H H H
Ara Siavlar (Sinav Siiresi + Sinav
Hazirhik Siiresi) 1 20 20
Final (Sinav Siiresi + Sinav
Hazirhk Siiresi) 1 25 25
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Toplam isyiikii:

Toplam Isyiikii / 30(s):

AKTS Kredisi:
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FACULTY / GRADUATE SCHOOL

DEPARTMENT / PROGRAMME

TITLE OF COURSE Numerical Analysis

CODE 1ST3252

LOCAL CREDIT 8

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK 0

PREREQUISITE Al

SEMESTER Spring

COURSE LANGUAGE English, Turkish

LEVEL OF COURSE First Cycle

COURSE TYPE Elective @ Bachelor Programme in Statistics (%30 English)

COURSE CATEGORY Major Area Courses

MODE OF DELIVERY Face-to-Face

OWNER ACADEMIC UNIT Department of Statistics

COURSE COORDINATOR Erhan CENE

ASSISTANT(S)

This course aims to enable students to develop practical solutions to problems in
contemporary applied sciences not only through theoretical approaches but also via
numerical methods, and to analyze and evaluate experimental measurement results using
numerical techniques.

Root finding problem in univariate equations; matrix algebra numerical solutions with
regard to matrices; numerical solutions for a determinant of a matrix; numerical solutions
COURSE CONTENT for the inverse of a matrix; numerical solutions of nonlinear equations; numerical
solutions of eigenvalues and eigenvectors of matrices; least squares methods and curve
fitting.

COURSE OBJECTIVES

Coursebook:

Burden, Richard L., Faires, J. Douglas, and Burden, Annette M. Numerical Analysis.,
10th ed., Boston, 2016.
Required Readings:
[1] Mustafa Bayram, Numerical Analysis., Aktif Publishing, Istanbul, 2002.
[2] E. S. Tiirker, Numerical Analysis Methods., 2nd ed., Degisim Publishing, Adapazari.
Upon successful completion of this course, students will be able to:

1. Acquire knowledge of the concepts of iterative and successive methods.

2. Comprehend the notion of obtaining problem solutions through
COURSE LEARNING OUTCOMES approximation methods. B

. Adapt easily to subjects of interest after acquiring fundamental knowledge.

Participate effectively in teamwork.
Solve problems numerically without the need for theoretical solutions.
Construct models by applying mathematics and basic engineering
knowledge.

RECOMMENDED OR REQUIRED
READING

EVALUATION SYSTEM

Activities Number Percentage of Grade

Attendance/Participation
e Content: Student attendance and participation in the course.
e  Detailed Assessment Criteria:
- Active participation in lessons and asking questions
- Ability to contribute to in-class discussions and problem-solving
processes

14 %5
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Laboratory H

Application (Oral Examination):

e Content: Students will be asked to explain fundamental concepts of
introduction to Statistics and to propose a solution to a practical
problem.

e Format: Individual oral examination with each student (5-10
minutes)

e  Detailed Assessment Criteria:

- Ability to explain concepts
- Ability to solve problems
- Ability to articulate problem solutions

‘ Field Work H

‘ Special Course Internship (Work Placement) H

|

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

e Format: Face-to-face multiple-choice quiz (5-10 minutes) %25
e  Detailed Assessment Criteria:
- Ability to solve problems related to the theoretical topics
covered in the course
Homework Assignments
e Content: Weekly assignments requiring critical analysis of
fundamental concepts covered in class and identification of examples
of these concepts within both intra-disciplinary and interdisciplinary
contexts
e  Format: Written reports and group presentations
e Detailed Assessment Criteria
- Ability to logically and accurately demonstrate the problem-
solving process
- Ability to find practical examples of the concepts
- Ability to carry out processes of applied thinking, interpretation,
and justification
Presentations/Jury
e Content: Students will be asked to evaluate their own learning
processes and deliver group presentations
e Format: Group presentations
Detailed Assessment Criteria
- Ability to accurately explain the topics learned
- Proper use of presentation techniques
Project
e Content: Students will be asked to write a project proposal
(TUBITAK 2209 A/B) to be submitted at the end of the academic
term.
e Format: Yazili raporlar ve grup sunumlari
e Detailed Assessment Criteria:
- Ability to identify an original research topic
- Ability to write a research proposal in accordance with scientific
principles and relevant guidelines
Seminar/Workshop H H
Mid-Terms
Ara Simavlar
e Content: Comprehensive questions covering all topics addressed up
to the exam week
e Format: Face-to-face written exam. (60 minutes). %30
. . R 0.
e  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
| Cinal H H 0/AAN
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Content: Comprehensive questions covering the entire content of the
course
Format: Face-to-face written exam. (60 minutes).
Detiled 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 %60 ‘

‘ Percentage of Final Examination H %40 l

TOTAL %0100
WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS COURSE OUTLINE Related Preparation

Lecture: The concept of error and principal sources of
error. Explanation of error measures (absolute and
relative error), truncation and rounding errors, binary|
machine numbers, and finite-digit arithmetic.

Quick Practice (30 min.): Solving simple illustrative, The topics of absolute and relative error, truncation and
problems ranging from absolute and relative error rounding errors, binary machine numbers, and finite-digit
calculations to truncation and rounding exercises, as arithmetic. Source: Textbook, pp. 14-25.

well as operations involving finite-digit arithmetic and

binary machine numbers.

In-Class Discussion (5 min.): Discussion of the
impact of error sources in numerical methods on
solution accuracy.

Lecture: The problem of determining the roots of
single-variable nonlinear equations (Bisection Method,
Fixed-Point Iteration, Newton—Raphson Method,
Secant Method).

The topics of the bisection method, fixed-point method,
Newton—Raphson method, and Secant method. Source:
Textbook, pp. 48-72.

. . . . |
Practice (45 min.): Exercises on solving problems
using single-variable root-finding techniques.

In-Class Discussion (5 min.): Critical discussion on
the advantages, limitations, and practical applications
of single-variable root-finding methods within
numerical analysis and related disciplines.

Lecture: Root-finding for nonlinear equations in one
\variable (Regula falsi Method, Newton—Raphson
method for multiple roots, Aitken’s A? and Steffensen’s|
acceleration methods, Horner’s method).

The topics of the Regula Falsi method, Newton-Raphson
method for multiple roots, Aitken and Steffensen
acceleration methods, and the Horner method. Source:
Textbook, pp. 72-91.

Quick Practice: End-of-chapter exercises and applied |
3 methods.

In-Class Discussion (5 min): Discussion of the
convergence properties of root-finding methods.

Quiz 1 (25 Minutes): Short quiz on the topics covered
at the end of the class.

Lecture: Direct Methods for solving systems of
linear Equations: Systems of linear equations,
matrices, and vectors (Gaussian elimination
method, Gauss—Jordan reduction method).

The topics of the Gauss elimination method and the Gauss—

4 In-Class Pratice: Example application: Solving Jordan reduction method. Source: Textbook, pp. 362-376.

systems of linear equations using Gaussian
Elimination and Gauss-Jordan methods.

In-Class Discussion (5 min.): Discussion of the
computational efficiency of the methods.

5 Lecture: Direct Methods for Solving Systems of

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 9/14



Linear Equations, Linear Algebra and Matrix
Operations, Matrix Decomposition (LU
decomposition, special types of matrices, LDLT and
ILLT (Cholesky) decomposition), Crout Decomposition.

Quick Practice (5 min.): Application of solving given
systems of linear equations using LU, Crout, and
Cholesky decomposition methods.

In-Class Discussion (5 min.): Comparison of LU,
Crout, and Cholesky methods.

Quiz 2 (25 min.): At the end of the lecture, a short
quiz will be administered covering the topics presented
in class.

The topics of matrix operations and matrix decompositions,
including LU decomposition, special types of matrices,
LDL! and LLt (Cholesky) decompositions, and the Crout
decomposition. Source: Textbook, pp. 406-433

Lecture: Spectral Analysis and Norms: (Vector and
matrix norms, eigenvalues and eigenvectors, spectral
radius).

Quick Practice (20 min.): Calculation of vector and
6 matrix norms, analysis of eigenvalues and
eigenvectors, and application of the spectral radius
concept to matrix problems.

In-Class Discussion (5 min.): The role of
eigenvalues and eigenvectors in solving systems.

The topics of vector and matrix norms, eigenvalues and
eigenvectors, and the spectral radius. Source: Textbook, pp.
438-456.

Lecture: Iterative Techniques for Matrix Algebra
(Jacobi Method, Gauss—Seidel Method).

Quick Practice (20 min.): Solving problems related to
approximate solutions of linear equation systems.

In-Class Discussion (5 min.): Comparison of the
advantages of iterative methods with direct methods.

The topics of the Jacobi method and the Gauss—Seidel
method. Source: Textbook, pp. 456-469.

8 Midterm 1

eview of all topics covered up to the exam week.

Lecture: Numerical Solutions for Nonlinear
Systems of Equations (Concepts of limit and
continuity, fixed-point method in nonlinear
systems).

Quick Practice (20 min.): Problem solving on the
solution of nonlinear systems of equations using the
fixed-point iteration algorithm.

In-Class Discussion (5 min.): The conditions and
importance of convergence in the fixed-point
method.

The topics of limit and continuity concepts and the
fixed-point method. Source: Textbook, pp. 642—650.

Lecture: Numerical solutions for nonlinear systems
of equations (Newton—Raphson method).

Quick Practice (20 min.): Solving end-of-chapter
problems related to nonlinear systems of equations.
10 In-Class Discussion (5 min.): The impact of the
initial value on convergence in the Newton—Raphson
method.

Quiz 3 (25 min.): A short quiz covering the topics
presented in Weeks 8 and 9 will be administered.

The Newton—Raphson method. Source: Textbook, pp. 651—
659.

Lecture: Approximation of Eigenvalues (Numerical
methods for eigenvalue computation, Power Method,
Symmetric Power Method, Inverse Power Method).

11 Quick Practice (20 min.): Exercises on the
approximation of eigenvalues using the Power,
Symmetric Power, and Inverse Power methods.

In-Class Discussion (5 min.): The role of convergence

The topics of the power method, the symmetric power
method, and the inverse power method. Source: Textbook,
pp. 570-578, 585-602.
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rate and initial conditions in eigenvalue approximation.

Lecture: Interpolation and Polynomial Approximation
(Interpolation, Interpolation Polynomial and Lagrange,
Polynomial, Lagrange Interpolation).

Quick Practice (20 min.): Construction of
polynomials fitting given data points using the
Lagrange interpolation polynomial and solving
illustrative problems.

12

In-Class Discussion (5 min.): Evaluation of the
accuracy of interpolation and the importance of
selecting appropriate data points

The topics of interpolation, the Lagrange polynomial, and
Lagrange interpolation. Source: Textbook, pp. 104-115.

Lecture: Interpolation and Polynomial Approximation:
Divided Differences (Forward Difference Method,
Backward Difference Method).

Quick Practice (20 min.): Construction of divided
difference tables using the forward and backward
difference methods and derivation of interpolation
polynomials.

13

In-Class Discussion (5 min.): Evaluation of the
accuracy and applicability of the forward and
backward difference methods.

The topics of the forward difference method and the
backward difference method. Source: Textbook, pp. 122-
134,

Lecture: Least Squares and Curve Fitting (least]
squares method, polynomial least squares method,
function approximations transformable to linear form)

Quick Practice (30 min.): Solving problems related to
the topics covered during the lecture

14 In-Class Discussion (5 min.): Discussion on the
applicability of the least squares method to data-driven
problems in everyday life

Quiz 4 (20 min): Administration of a short quiz at the
end of the lecture covering the topics discussed in
class.

The topics of the least squares method, polynomial least
squares method, and function approximations reducible to
linear form. Source: Textbook, pp. 506-517.

Lecture: Numerical Integration (trapezoidal
method, rectangular method, simpson’s method).

Quick Practice (30 min.): Solving example
problems on the approximation of integrals of given
functions using the trapezoidal, rectangular, and
15 . ,
Simpson’s methods.

In-Class Discussion (5 min.): Discussion on why
numerical integration methods are preferred when
an analytical solution is impossible or difficult to
obtain.

The topics of the trapezoidal rule, the rectangular rule, and
Simpson’s rule. Source: Textbook, pp. 191-196.

16 Final

eview of all topics covered.

ECTS WORKLOAD TABLE

Activities

Course Hours

Number Duration Total Workload
(Hour)
e o3

42

Laboratory

Application

Field Work
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Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar

Mid-Terms (Examination Duration + Examination Prep. Duration) H 20

Final (Examination Duration + Examination Prep. Duration) H 25

Total Workload:

Total Workload / 30(h):

ECTS Credit:

COURSE PROPOSAL FORM

1 2 3 4 5 6 7 8 9
. _ _ _ _ __ __ __ _ _
PC-1 Istatistik biliminin temelini olusturan
teorik ve uygulamali alanlardaki bilgilerini,
alanla ilgili  problemleri  tanimlama,
modelleme ve ¢Ozliim iretmede
kullanabileceklerdir. 5 5 5 5 5 5

Use their theoretical and applied knowledge in
the science of statistics to identify, model, and
solve problems related to the field.

PC-2 istatistiksel problemlerin belirlenmesi,
uygun veri toplama yontemlerinin segilmesi,
verinin  diizenlenmesi ve yorumlanmasi
stireglerinde  yeterlilik gosterecek ve bu
problemlerin ¢oziimiinde gerekli analiz ve
modelleme yontemlerini secip
uygulayabileceklerdir.

Demonstrate  competence in identifying
statistical problems, selecting appropriate
data collection methods, organizing and
interpreting data, and select and apply
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necessary analysis and modelling methods to
solve these problems.

PC-3 Herhangi bir olgu, siire¢ ya da {iriinii
istatistiksel bakis acisiyla analiz  edip
yorumlayabilecek ve karsilastiklar sorunlara
uygun modern istatistiksel yontemlerle
¢oziim gelistirebileceklerdir.

Analyse and interpret a phenomenon,
process, or product from a statistical
perspective and develop solutions to
encountered problems using appropriate
modern statistical methods.

BC-4 Disiplinleraras: bir yaklagimla, farkli
alanlarda  edinmis  olduklart  bilgileri
sentezleyebileceklerdir.

Synthesise  knowledge  acquired  from
different disciplines through an
interdisciplinary approach

BC-5 istatistik alaminda edindikleri bilgi
birikimlerini  ve istatistiksel  diisiinme
becerilerini, teorik istatistik, veri bilimi,
finansal istatistik, saglik  bilimlerinde
istatistik gibi disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarinda gelistirebileceklerdir.

Advance their acquired knowledge in
statistics and statistical thinking skills in
both disciplinary and interdisciplinary areas of
specialisation such as theoretical statistics, data
science, financial statistics, and statistics in
health sciences.

PC-6 Istatistik alaminda yaygm olarak
kullanilan en az bir programlama dili ile
bilgisayar ve yapay zeka teknolojilerini,
problemleri ¢6zmek, veri analizi yapmak ve
simiilasyonlar gergeklestirmek igin
kullanabileceklerdir.

Use at least one programming language and
computer and artificial  intelligence
technologies widely employed in statistics
for problem-solving, data analysis, and
simulations.

PC-7 istatistik ve ilgili alanlardaki bilimsel
ve teknolojik gelismeleri izleyebilecek,
kariyer firsatlarin1 degerlendirerek kisisel ve
mesleki gelisim hedeflerini belirleyebilecek
ve bu hedeflere ulasmak i¢in hayat boyu
ogrenme stratejilerini kullanabileceklerdir.

Follow scientific and technological
developments in statistics and related fields,
assess career opportunities, identify personal
and professional development goals, and
adopt lifelong learning strategies to achieve
these goals

BC-8 Bilimsel arastirmalarimi ve mesleki
faaliyetlerini yiriitirken dogabilecek
hukuksal sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik ilkeler, kalite
standartlari ile evrensel degerler
&fgrultusunda ve sosyal sorumluluk bilinci

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

Sayfa: 13/14




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.

BC-9 Bireysel olarak ya da takimlarda etkin
bigimde ¢alisabileceklerdir.

Work effectively both independently and as
part of a team.

PC-10 Istatistik alaminda giivenilir bilgi
kaynaklarina ulasarak literatiir —taramasi
yapabilecek  ve akademik aragtirma
tasarlayip yiiriitebileceklerdir.

Access reliable sources of information,
conduct literature reviews, and design and
carry out academic research in the field of
statistics.

PC-11  Istatistiksel konulari, teorileri,
ispatlari,  aragtirmalari1  ve  problem
coziimlerini, istatistiksel terminoloji
kullanarak tiim paydaglara Tiirkce ve
Ingilizcede sbzlii ve yazili olarak etkili
bigimde aktarabileceklerdir.

Effectively communicate statistical topics,
theories, proofs, research, and problem
solutions to all relevant stakeholders using
appropriate mathematical terminology, both
orally and in writing, in Turkish and in
English.
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