FAKULTE / ENSTITU ADI

DERS BILGIi FORMU

Fen-Edebiyat Fakiiltesi

BOLUM / PROGRAM /
ANABILIiM DALI ADI

Matematik

DERSIN ADI

Sayisal Analiz 2

DERSIN KODU

MAT3270

YEREL KREDISi

3

AKTS KREDISi

HAFTALIK DERS SAATI

HAFTALIK UYGULAMA SAATI

HAFTALIK LABORATUVAR

SAATI

ONKOSULLAR

Yok

YARIYIL

Giiz, Bahar

DERSIN DiLi

Tiirkce, ingilizce

DERSIN SEVIYESi

Lisans

DERSIN TURU

Secmeli @Matematik Lisan Programi

DERSIN KATEGORISi

Temel Meslek Dersleri

DERSIN VERILIS SEKLI

Yiiz yiize

DERSi SUNAN AKADEMIK
BiRiM

Matematik Boliimii

DERSIN KOORDINATORU

Selmahan SELIiM

ASISTAN(LAR)

DERSIN AMACI

Bu dersin amaci, Ogrencilerin giinlimiiziin uygulamali bilim kollarinda ortaya c¢ikan
problemlerin teorik yoldan elde edilen ¢6ziimlerinin yani sira, pratik olarak sayisal
yontemlerle de ¢oziimiinii saglayabilme, deneysel olarak elde edilen &l¢iim sonuglarini
sayisal yolla ¢oziimleyebilme ve degerlendirebilme, miihendislik, ekonomik ve sosyal
olaylarmm matematik modelini kurmak ve ¢dzmek i¢in gerekli alt yapiyr olusturmak,
matematik ile mithendislik arasindaki gii¢lii iliskiyi 6ziimsetebilme ve takim halinde ¢aligma
yetenegini gelistirebilmektir.

DERSIN ICERIGi

Bir matrisin determinantinin ve inversinin sayisal hesaplanabilmesi i¢in bazi yontemler ve
uygulamalart; lineer cebirsel denklem sistemleri ve lineer olmayan denklem sistemlerinin
sayisal ¢oziim yontemleri ve uygulamasi; bir matrisin 6zdeger ve 6zvektorleri igin sayisal
yontemler ve uygulamasi; egri uydurma ve en kiigiik kareler yontemi ve uygulamasi; adi
diferansiyel denklemlerin (ODE) say1sal ¢oziimleri ve uygulamasi.

DERS KiTABI / MALZEMESI /

ONERILEN KAYNAKLAR
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[1] Bayram, Mustafa. Sayisal Analiz. Aktif Yaymevi, 2002.
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[3] Cagal, Behig. Sayisal Analiz, Birsen Yayinevi, 1998.
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Zorunlu Kaynaklar:
[1] Yiice, Salim. Lineer Cebir. 8. baski, Pegem Akademi Yayincilik, 2025.
Bu dersi basartyla tamamlayan 6grenciler,
1. Cebirsel denklem sistemlerinin sayisal ¢dzliim yontemlerini uygulayabileceklerdir.

2. Ozdeger ve 6zvektorleri sayisal yontemlerle bulabileceklerdir.

Ders Ogrenim Ciktilar:

Egri uydurma yontemini 6grenerek uygulayabileceklerdir.
Adi diferansiyel denklemlerinin sayisal ¢6ziimlerini elde edebileceklerdir.

Ogrenilen sayisal yontemlerinin algoritmalarim yazabileceklerdir.

DEGERLENDIRME SiSTEMi
| Etkinlikler Say1 Katki Pay1

| Devam/Katilim H H

| Laboratuar H H

| Uygulama H H

| Arazi Calismasi H H

| Derse Ozgii Staj H H

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

e  Format: Yiiz yiize. Coktan se¢gmeli kisa sinav (15-25 dakika) 3 %20

e Detayh Degerlendirme Kriterleri:

-Derste iglenen teorik konular ile ilgili problemleri ¢ézebilme

Odev:
e Icerik: Derste islenen temel kavramlarin elestirel bigimde
yorumlanmasini ve ilgili kavramlarin disiplin-i¢i ve disiplinler arast
alanlarda 6rneklerinin bulunmasini igeren haftalik 6devlerin verilmesi

e  Format: Yazili raporlar ve grup sunumlart

1 %10
e Detayh Degerlendirme Kriterleri:
- Bir problemin ¢6ziim siirecini mantikli ve dogru bir sekilde yazabilme
- Kavramlarin uygulamadaki 6rneklerini bulabilme
- Uygulamali diisiinebilme, yorumlama ve gerekg¢elendirme siire¢lerinin
yiriitiilebilmesi
‘ Sunum/Jiiri H H
‘ Projeler H H
| Seminer/Workshop H H
Ara Smavlar:
e icerik: Smav haftasma kadar islenen konularin tiimiinii kapsayan
kapsamli sorular
e  Format: Yiiz yiize. Sinav (90-110 dakika)
1 %30

e Detayh Degerlendirme Kriterleri:

-Dersin temel kavramlarinin anlasildiginin gosterilmesi
-Teorik konularla ilgili problemlerin ¢6ziilebilmesi
-Teorik diisiinme siireclerinin yiiriitiilmesi
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I¢erik: Dersin tiim igerigini kapsayan kapsamli sorular

Format: Yiiz yiize. Smav (90-110 dakika)

-Derste islenen tiim konularn derinlemesine kavranmig
oldugunun gosterilmesi

diizey problem ¢6zme becerilerinin kullanilabilmesi

1 %40

[ ]

[ ]

e Detayh Degerlendirme Kriterleri:
-fleri

Dénem ici Cahsmalarin Basari 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

IKonu Anlatimi: Bir matrisin determinantinin hesaplanabilmesi|
icin bazi sayisal yontemler ve uygulamalari

Bir matrisin determinantinin bulunmasina
iliskin bilgilerin hatirlanmasi. Kaynak:[1],
233-238.

1 Bir matrisin determinantin
Simif-i¢ci Uygulama (10 dk.): Bir matrisin determinantini bulmaj h?sap lanabilmesi m bazi .. “Sayls.al
lizerine uygulama yaptiriimast yontemler konularmi igeren bdliimleri

okunmasi. Kaynak: Ders Kitab1 [3], 2444
251.
. .. .. . L. Bir matrisin tersinin bulunmasina iliskin &
Konu Anlatimi: Bir matrisin tersinin hesaplanabilmesi i¢in bazi S
N bilgilerin hatirlanmasi. Kaynak: [1] 107
sayisal yontemler ve uygulamalari 110- 124-125
2 Simif-i¢i Uygulama (10 dk.): Bir matrisin tersini bulma {izerine Bir matrisin ter“smm hesap lanab11me§1 A
uygulama yaptiriimast baz1 sayisal yontemler konularini igere
Y8 bolimlerin okunmasi. Kaynak: Ders Kitabi
[3],251-272.
Bir matrisin tersinin hesaplanabilmesi igin|
Konu Anlatimi: Bir matrisin tersinin hesaplanabilmesi i¢in bazi baz1 sayisal yontemler konularini igere
sayisal yontemler ve uygulamalari boliimlerin okunmasi. Kaynak: Ders Kitabi
3 [3], 251-272.
Kisa Smav 1 (15-25 dk.): Bir matrisin determinantini ve tersini Kisa Smav 1: (bir matrisin tersinin
bulma ile ilgili bir kisa sinavin yapilmasi hesaplanmasi) Kaynak: Ders Kitab1 [3],
244-272.
Lineer cebirsel denklem sistemlerin
IKonu Anlatimi: Lineer cebirsel denklem sistemlerin sayisall gozimlerinin bulunmasma iligkin bilgilerin
. . hatirlanmasi. Kaynak: [1] 258-276.
cozlim yontemleri . ) . )

4 Lineer cebirsel denk}em sistemlerin gaylsal

Sinif-i¢i Tartisma (10 dk): Lineer cebirsel denklem sistemlerinin| gozum Ayontemlerl konularmn: igeren

6zlimlerinin bulunmasi iizerine bir tartigma boliimlerin okunmast. Kaynaklar: Ders

o $ Kitabt [3], 279-302. Ders Kitabi [1], 266-
308. Ders Kitabi [2], 358-366.

I(..Olll.ll A"nlatlml:. Lineer cebirsel denklem sistemlerin sayisal Lineer cebirsel denklem sistemlerin sayisal

cozlim yontemleri - . . .
¢oziim  yontemleri konularim1  igeren|

S Siif-ici Uygulama (15 dk.): Bir denklem sisteminin ¢6ziimiinti bolimlerin okunmasi. Kaynaklar: -Ders
bulma?izer?r%eu ulama a.tl'rllmam ¢ Kitabr [3], 279-302. Ders Kitabr 1], 2664

veulama yap 308. Ders Kitabi [2], 358-366.
Lineer cebirsel denklem sistemlerin sayisal
¢oziim  yontemleri konularini  igeren
IKonu Anlatimi: Lineer cebirsel denklem sistemlerin sayisall bolimlerin okunmasi. Kaynaklar: Ders|
c6ziim yontemleri Kitab1 [3], 279-302. Ders Kitab1 [1], 266-
6 308. Ders Kitab1 [2], 358-366.
Kisa Smav 2 (15-25 dk.): Lineer cebirsel denklem sistemlerin| Kisa Smav 2: (lineer cebirsel denkle
sayisal ¢oziim yontemleri ile ilgili bir kisa siavin yapilmasi sistemlerin  ¢6ziimii) Kaynaklar: Ders|
Kitabr [3], 279-302. Ders Kitab1 [1], 266-
308. Ders Kitabi [2], 358-366.
Lineer olmayan denklem sistemlerin sayisal
L . .. ¢oziim  yontemleri konularini  igeren|
7 Konu Anlatimi: Lineer olmayan denklem sistemlerinin sayisal boliimlerin okunmasi. Kaynaklar: Ders

c6ziim yontemleri ve uygulamast

Kitabt [3], 379-390. Ders Kitab1 [1], 389
407. Ders Kitabi [2], 630-644.
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8 Ara Smav Siav haftasina kadar islenen konularmn
tiimiiniin tekrar edilmesi
IKonu Anlatimi: Lineer olmayan denklem sistemlerinin sayisal 1. Lineer olmayan denklem sistemlerin sayisal
cOzlim yontemleri ve uygulamasi ¢oziim  yontemleri konularini  igeren
9 bolimlerin okunmasi. Kaynaklar: Ders|
Smif-ici Uygulama (15 dk.): Bir lineer olmayan denklem| Kitab1 [3], 379-390; Ders Kitab1 [1], 389
sisteminin ¢6zliimiinii bulma lizerine uygulama yaptirilmasi 407. Ders Kitabi [2], 630-644.
1. Ozdeger ve Ozvektdr tanmmi  ve
IKonu Anlatimi: Bir matrisin 6zdeger ve 6zvektorlerini bulmak] lg;gg(?s[lﬁazgf_lél?obllgﬂerm hatirlanmast,
10 i¢in say1sal yontemler ve uygulamast 2. Bir matrisin 6zdeger ve Ozvektorlerini
Sinif-ici Tartisma (10 dk): Bir matrisin 6zdeger ve 6zvektoriinii bulmak e saylsal yontemler konularln{
bulma isleminin tartisiimast iceren boliimlerin okunmasi. Kaynaklar:
uima 13 g Ders Kitabi [1], 311-336. Ders Kitabi [2]
576-579; 586-589.
Konu Anlatimi: Bir matrisin 6zdeger ve 6zvektdrlerini bulmak . S . g
icin sayisal yontemler ve uygulamast 1. Bir matrisin Ozdeger ve Ozvektorlerini
bulmak icin sayisal yontemler konularini
11 - . e iceren boliimlerin okunmasi. Kaynaklar:
Simif-i¢ci Uygulama (15 dk.): Bir matrisin 6zdeger ve Dgers Kitabi [1], 311-336. Ders Kityabl 2]
6zvektorliniin bulunmasina yonelik uygulama yaptirilmast 576-579: 586 Sé 9 ' ’
Konu Anlatimi: Egri uydurma ve en kiigiik kareler yontemi ve| 1.  Egri uydurma ve en kiigiik kareler yontemi
uygulamast konularin1  igeren bolimlerin okunmast.
12 Kaynaklar: Ders Kitab1 [3], 556-563. Ders|
Smif-i¢ci Tartisma (5 dk): Egri uydurmanin 6neminin tartigiimasi Kitabi [1], 359-364. Ders Kitab1 [2], 497
506.
IKonu Anlatimi: Egri uydurma ve en kiigiik kareler yontemi ve| L. llzgrrllulll;f;rmi::rin ngﬁlizfle;kizﬁzgl
uygulamast Kaynaklar: Ders Kitabi [3], 556-563. Ders
Simf-ici Uygulama (15 dk.): Egri uydurma iizerine uygulamal I;;tgbl [1], 359-364. Ders Kitabr [2], 4971
13 yaptiriimast 2. Kisa Sinav 3: (6zdeger ve 6zvektdr bulma
Kisa Smav 3 (15-25 dk.): Ozdeger ve 6zvektdr bulma ve egri E’;] egsr; 6?§g§mglr§aé§zﬁarfl?er;1 Eggzl
uydurma ile ilgili bir kisa sinavin yapilmast 356-364 Der.s Kitabi [2] 497’-506' 576:
579; 586-589.
1. Baglangi¢ deger problemlerine iliskin temel
o . . - . bilgilerin hatirlanmasi. Kaynak: Ders|
IKonu Anlatimi: Adi diferansiyel denklemlerin sayisal ¢6ziimleri Kitabs [2], 259-264
» ve uygulamast 2. Adi diferansiyel denklemlerin sayisal
S.l.ll{f-i?i “Tartlsma (10 dk): Bir baslangic deger probleminin| (Q)](iifri];sr:, ga(;r;ﬂ?{;?: Dle(izrle(r; tal?l o[lél]m Le2rl7r}
ozumu uzerine tartisma 446. Ders Kitabi [1], 221-258. Ders Kitabi
[2], 266-269; 276-290.
i(eO:llu lﬁ;l:;gnn Adi diferansiyel denklemlerin sayisal ¢oziimleri I. Adi diferansiyel denklemlerin sayisal
ye ¢Oziimleri konularini igeren bdliimleri
15 Smmif-i¢ci Uygulama (15 dk.): Diferansiyel denklemlerin sayisal Zigng:: Eﬁ;’gfﬂ?ﬁr: Zgir-szgta]gter[s]l’(iiz;
cozlimleri lizerine uygulama yaptirilmasi 2] '2 66-269: 27 6-29,0 '
16 IFinal Islenen konularin tiimiiniin tekrar edilmesi

AKTS iSYUKU TABLOSU

Etkinlikler

Toplam isyiikii

Say1 Siiresi
(Saat)
| 14| 3

Ders Saati

52

Laboratuar H H

Uygulama H H

Arazi Calismasi H ‘ ’

Siif Dis1 Ders Calismasi

Derse Ozgii Staj
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Odev

Kiiciik Smavlar/Stiidyo Kritigi

Projeler

Sunum / Seminer

Ara Sinavlar (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Final (Sinav Siiresi + Sinav
Hazirhk Siiresi)

Toplam fsyiikii:

Toplam lsyiikii / 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 2

CODE

MAT3270

LOCAL CREDIT

3

ECTS

LECTURE HOUR / WEEK

PRACTICAL HOUR / WEEK

LABORATORY HOUR / WEEK

PREREQUISITE

None

SEMESTER

Fall, Spring

COURSE LANGUAGE

Turkish, English

LEVEL OF COURSE

First Cycle

COURSE TYPE

Elective @Bachelor Programme in Mathematics

COURSE CATEGORY

Core Courses

MODE OF DELIVERY

Face-to-Face

OWNER ACADEMIC UNIT

Department of Mathematics

COURSE COORDINATOR

Selmahan SELIiM

ASSISTANT(S)

COURSE OBJECTIVES

This course aims to help students develop the ability to obtain theoretical solutions for
problems arising in modern applied sciences, provide practical solutions using numerical
methods, analyze and evaluate experimentally obtained measurement results, build the
necessary foundation for formulating and solving mathematical models of engineering,
economic, and social phenomena, foster an understanding of the strong relationship
between mathematics and engineering, and work effectively in teams.

COURSE CONTENT

Some methods for the numerical calculation of the determinant and the inverse of a
matrix and their applications; numerical solution methods for systems of linear algebraic
equations and nonlinear equations; numerical methods and applications for finding
eigenvalues and eigenvectors of a matrix; curve fitting and the least squares method; and
numerical solutions of ordinary differential equations (ODE) and their applications.

RECOMMENDED OR [1]

Coursebook:

[1] Bayram, Mustafa. Sayisal Analiz. Aktif Yaymevi, 2002.

[2] Burden, Richard L., Faires, J. Douglas. Numerical Analysis. 9th ed., Brooks/Cole,
2011.

[3] Cagal, Behig. Sayisal Analiz. Birsen Yayinevi, 1998.

Required Readings:
[1] Yiice, Salim. Lineer Cebir. 8th ed., Pegem Akademi Publishing, 2025.

Course Learning Outcomes

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

1. Apply numerical solution methods for systems of algebraic equations.
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Find eigenvalues and eigenvectors using numerical methods.

Apply the curve-fitting methods.

Obtain numerical solutions of ordinary differential equations.

Write algorithms for the learned numerical methods.

EVALUATION SYSTEM

| Activities Number Percentage of Grade

| Attendance/Participation H “

| Laboratory H H

| Field Work H H

|
|
| Application H “ ‘
|
|

| Special Course Internship (Work Placement) H H

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

e  Format: Face-to-face multiple-choice quiz (15-25 min) 3 %20

o  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

1 %10
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 H H ‘
i | | |
| 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 -110 min).
e Detailed Assessment Criteria: 1 %30

-Demonstration of understanding of the fundamental concepts of the
course
-Ability to solve problems related to theoretical topics

-Ability to carry out theoretical reasoning processes
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Content: Comprehensive questions covering the entire content of the
course

Format: Face-to-face written exam. (90-110 min).

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

TOTAL

WEEKLY SUBJECTS AND RELATED PREPARATION STUDIES

WEEKS

COURSE OUTLINE

Related Preparation

Lecture: Some methods for the numerical calculatio
of the determinant of a matrix and their applications

In-Class Practice (10 minutes): Practice on finding
the determinant of a matrix

Recollection of information regarding the determinant
of a matrix. Source: [1], 233-238.

Reading the sections covering some numerical methods
for computing the deteminant of a matrix. Source:
Coursebook [3], 244-251.

Lecture: Some methods for the numerical calculation
of the inverse of a matrix and their applications

In-Class Practice (10 minutes): Practice on finding
the inverse of a matrix

Recollection of information regarding the inverse of a
matrix. Sources: [1], 107-110; 124-125.

Reading the sections covering some numerical methods
for computing the inverse of a matrix. Source:
Coursebook [3], 251-272.

Lecture: Some methods for the numerical calculatio
of the inverse of a matrix and their applications

Quiz 1 (15-25 minutes): A quiz on finding the]
determinant and the inverse of a matrix

Reading the sections covering some numerical methods
for computing the inverse of a matrix. Source:
Coursebook [3], 251-272.

Quiz 1: (finding the determinant and the inverse of a
matrix) Source: Coursebook [3], 244-272.

Lecture: Numerical solution methods for systems o
linear algebraic equations

In-Class Discussion (10 minutes): Discussion on|
solving system of linear algebraic equations

Recollection of information regarding the solution of
systems of linear algebraic equations. Source: [1], 258-
276.

Reading the sections covering numerical methods for
systems of linear algebraic equations. Sources:
Coursebook [3], 279-302. Coursebook [1], 266-308.
Coursebook [2], 358-366.

Lecture: Numerical solution methods for systems o
linear algebraic equations

In-Class Practice (15 minutes): Practice on solving a
system of equations

Reading the sections covering numerical methods for
systems of linear algebraic equations. Sources:
Coursebook [3], 279-302. Coursebook [1], 266-308;
Coursebook [2], 358-366.

Lecture: Numerical solution methods for systems o
linear algebraic equations

Quiz 2 (15-25 minutes): A quiz covering the topics
discussed in class

Reading the sections covering numerical methods for
systems of linear algebraic equations. Sources:
Coursebook [3], 279-302. Coursebook [1], 266-308.
Coursebook [2], 358-366.

Quiz 2: (solving systems of equations) Sources:
Coursebook [3], 279-302. Coursebook [1], 266-308.
Coursebook [2], 358-366.

[Lecture: Numerical solution methods and applications|
for systems of nonlinear equations

Reading the sections covering numerical methods for
systems of nonlinear algebraic equations. Sources:
Coursebook [3], 379-390. Coursebook [1], 389-407.
Coursebook [2],630-644.

Midterm 1

Review of all topics covered up to the exam week.

[Lecture: Numerical solution methods and applications|
for systems of nonlinear equations

Reading the sections covering numerical methods for
systems of nonlinear algebraic equations. Sources:
Coursebook [3], 379-390. Coursebook [1], 389-407.
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In-Class Practice (15 minutes): Practice on solving
system of nonlinear equations

Coursebook [2], 630-644.

10

Lecture: Numerical methods and applications fo
finding eigenvalues and eigenvectors of a matrix

In-Class Discussion (10 minutes): Discussion on th
process of finding the eigenvalues and eigenvectors o
a matrix

Recollection of information regarding the definition
and detemination of eigenvalues and eigenvectors.
Source: [1], 294-310.

Reading the sections covering numerical methods for
the eigenvalues and eigenvectors of a matrix. Sources:
Coursebook [1], 311-336. Coursebook [2], 576-579;
586-589.

11

Lecture: Numerical methods and applications fo
eigenvalues and eigenvectors of a matrix

In-Class Practice (15 minutes): Guided practice o
finding the eigenvalues and eigenvectors of a matrix

Reading the sections covering numerical methods for
the eigenvalues and eigenvectors of a matrix. Sources:
Coursebook [1], 311-336. Coursebook [2], 576-579;
586-589.

12

Lecture: Curve fitting and the least squares method,
and its applications

In-Class Discussion (5 minutes): Discussion of th
importance of curve fitting.

Reading the sections covering curve fitting and the
least squares method. Sources: Coursebook [3], 556-
563. Coursebook [1], 359-364. Coursebook [2], 497-
506.

13

Lecture: Curve fitting and the least squares method,
and its applications

In-Class Practice (15 minutes): Practice on curv
fitting

Quiz 3 (15-25 minutes): A quiz on finding eigenvalues|
and eigenvectors, and curve fitting

Reading the sections covering curve fitting and the
least squares method. Sources: Coursebook [3], 556-
563. Coursebook [1], 359-364. Coursebook [2], 497-
506.

Quiz 3: (finding eigenvalues and eigenvectors. And
curve fitting) Sources: Coursebook [3], 556-563.
Coursebook [1], 311-336; 359-364. Coursebook [2],
497-506; 576-579; 586-589.

14

[Lecture: Numerical solutions of ordinary differentiall
lequations and their applications

In-Class Discussion (10 minutes): Discussion o
solving an initial value problem

Recollection of fundamental information regarding
initial value problems. Source: Coursebook [2], 259-
264.

Reading the sections covering numerical solutions of
ODEs. Sources: Coursebook [3], 427-446. Coursebook
[1],221-258. Coursebook [2], 266-269; 276-290.

15

[Lecture: Numerical solutions of ordinary differentiall
lequations and their applications

In-Class Practice (15 minutes): Practice on th
numerical solutions of differential equations

Reading the sections covering numerical solutions of
ODEs. Sources: Coursebook [3], 427-446. Coursebook
[1],221-258. Coursebook [2], 266-269; 276-290.

16

[Final

Review of all topics covered.

ECTS WORKLOAD TABLE

Total Workload

Activities Number Duratio
(Hour)
Lo |

n
R 2

Course Hours

Laboratory H H H

Application H H H

Field Work

Study Hours Out of Class

Special Course Internship (Work Placement)

Homework Assignments

Quizzes/Studio Critics

Project

Presentations / Seminar
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Mid-Terms (Examination Duration + Examination Prep. Duration) 1 10

Final (Examination Duration + Examination Prep. Duration) H 1 H 15 H

Total Workload: H

Total Workload / 30(h): H

ECTS Credit:
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Pg;-l Geometri, analiz,

lineer cebir, soyut matematik,
cebir ve diferansiyel
denklemler gibi matematigin
temel alanlarindaki tanimlari
ve teoremleri ifade
edebilecek, bunlar arasinda
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.

PS:-Z Matematik alanindaki
teorik ve uygulamall
bilgilerini ve matematiksel
diisiinme becerilerini
kullanarak standart ve
karmasik matematiksel

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

I

[0)]

[0}

[0}
1

skills.

PS:-3 Matematik alanindaki
teorik ve uygulamal
bilgilerini ve matematiksel
diistinme becerilerini

kullanarak gergek hayattaki
problemlerin ~ matematiksel
modellerini gelistirebilecek ve
bu  modelleri  kullanarak
problemlere gegerli ¢oziimler = = = i =
iiretebileceklerdir. / Develop
mathematical models for real-
life problems and generate
valid solutions based on these
models using their theoretical
and applied knowledge of
mathematics and
mathematical thinking skills.
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Pg;-4 Disiplinlerarast bir

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

P Q-S Matematik alaninda
edindikleri bilgi birikimlerini
ve matematiksel diisiinme
becerilerini, teorik matematik,
yazilim, finans ve yOnetim
matematigi, biyomatematik,
veri bilimi ve finansal
istatistik ~ yontemleri  gibi
disiplin-i¢i ve disiplinlerarasi
uzmanlik alanlarmda
gelistirebileceklerdir. /
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 _ _ _ _ 5
kullanabileceklerdir. / Use at - - - - =
least one  programming
language and computer and
artificial intelligence
technologies widely employed
in mathematics for problem-
solving, data analysis, and
simulations.

PC-7 Matematik ve ilgili

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

[E°N
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1
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1
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Pg;-8 Bilimsel
aragtirmalarint1  ve  mesleki
faaliyetlerini yiirtitiirken
dogabilecek hukuksal
sonuglar1 ve toplumsal etkileri
dikkate alarak mesleki etik
ilkeler, kalite standartlar ile
evrensel degerler
dogrultusunda  ve  sosyal
sorumluluk bilinci ve adalet
duygusuyla hareket - - - = =
edebileceklerdir. / Act with a
sense of social responsibility
and justice and in accordance
with  professional  ethical
principles, quality standards,
and universal values by taking
into account potential legal
and societal consequences of
their scientific research and
professional activities.

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

PQ-IO Matematik alaninda

giivenilir bilgi kaynaklarina
ulasarak literatiir taramasi
yapabilecek ve akademik

(98]
1
1
[9%)
[9%)

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

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

PS ;- 11 Matematiksel

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

(Form No: FR-0315; Revizyon Tarihi: 02.07.2015; Revizyon No:04) Sayfa: 13/13



