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DERS KATALOG FORMU
(COURSE CATALOGUE FORM)

Dersin Ad1 Adi Fizikte sayisal yontemler

Course Name Computational Methods in Physics

Fizikte sayisal yontemler

Computational Methods in Physics

Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi | Deri_ | U_Iy_/gtula_rr}a tagora:c[uar
(Code) (Semester) | (Local Credits) | (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
FIZ272E 4 3 6 2 0 2
Béliim / Program Fizik Miihendisligi Bolimii / %30 ve %100 Ingilizce Fizik Miihendisligi Progranm
(Department/Program) | (Physics Engineering Department /30% and 100% English Program of Physics Engineering)
Dersin Tiirii Zorunlu Dersin Dili Ingilizce/English
(Course Type) Compulsory (Course Language)

Dersin Onkosullar
(Course Prerequisites)

BIL102E MIN DD or BIL102FE MIN DD or BIL102CE MIN DD or BIL104E MIN DD or
BIL106E MIN DD or BIL10SE MIN DD or BIL108E MIN DD

Dersin mesleki

bilesene katkisi, %
(Course Category
by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | Insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
%40 %60 s -

Dersin Icerigi

(Course Description)

Lineer denklem sistemlerinin ¢dziimii. Minimum kare yontemi. Egri uydurma. Ozdeger
ve Ozvektorler (Giig metodu,Jacobi metodu,

House Holder, ters iterasyon). Tekil deger a¢ilimi. Lineer olmayan denklem takimlarini
sayisal ¢cozme

Solution of systems of coupled linear equations. Least square. Data fitting.
Eigenvalues and eigenvectors (power method ,Jacobi method, House Holder, inverse
iteration). Singular value decomposition. Solving a system of no linear coupled
equations.

Dersin Amaci

L (Course Objectives)

1.0zdeger ve 6zvektorleri hesaplama
2.Dogrusal denklem sistemlerini ¢6zme
3.Dogrusal olmayan denkem sistemlerinn optimum ¢6ziimiinii bulma

1.To compute eigenvectors and eigenvalues
2.Solve a set of linear equations
3.Find optimum solution of a set no linear equations

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

1.Lineer denklem takinin Gauss metodu ile ¢cozme.

2. En az kareler yontemini tutarsiz lineer denklem takimina uygulama.

3.0zdeger ve 6zvektorleri basit yontemlerle bulma (giic metodu).

4.Kendine 6zdes operatdrlerlerin temel 6zelliklerini 6grenirler ve bu dzellikleri simetrik matris
kosegenlestirilmesinde kullanirlar (orthogonal doniisiimler)

5.Doénme, yansima, ve izdiislimi alma operatorlerinin matrislerini yazabilirler.

6.Tutars1z lineer denklem takiminin tekil deger agilimi1 kullanarak en iyi ¢éziimiinii bulabilirler.

7.Dogrusal olamayan denklem takiminin optimize ¢oziimiinii bulabilirler.

8. Dogrusal olmayan denklemlerin ¢dziimlerini egri uydurmaya uygulama.

They are able:

1.to solve coupled linear equation with gauss elimination method
2. tosolve a set of incompatible linear equations using least square technique
3. to compute eigenvalues and eigenvectors with elementary methods(power method)
Students who pass the course will acquire

4. basic knowledge of properties of self-adjoint operators and use these properties in order to diagonalise
symmetrical matrices(orthogonal transforms)

They are able :
5.to write matrices of projection and reflection ,rotation operators
6.to find orthonormal basis of range and null space of an operator and use these basis in order solve a system of over
determined linear system
7.to find optimal solution of coupled no linear equations

8 to apply optimization methods to data fitting




Ders Kitabi
(Textbook)

W.E.PRESS,S.A. TEULOSKY,W.T.VETTERLING,B.P.FLANNERY”NUMERICAL
RECIPES IN C” CAMBRIDGE UNIVERSITY PRESS 1992

Diger Kaynaklar
(Other References)

R.L.BURDEN,J.D.FAIRES “NUMERICAL ANALYSIS”6 '""EDITION
BROOKS/COLE 1997

Odevler ve Projeler

(Homework & Projects

iki haftada bir 6dev verilir (en az).

Homework assignments are given once in two weeks (minimum).

Laboratuar
Uygulamalan

(Laboratory Work)

Uygulamalar bilgisayat labortuarinda yapilmaktadir

Tutorial are carried out in computers laboratory

Bilgisayar Kullanimi

(Computer Use)

Odevler bilgisayar kodu yazmaya dayaniyor. Yazili imtahanlarda bazi sorular kod yazmayi
gerektiriyor

Home works consists of computer codes. In written examinations some questions involve
writing codes

Diger Uygulamalar

(Other Activities)

Iki haftada bir kisa sinav yapilir (en az).

Quizzes are given once in two weeks (minimum).

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 2 %20+%20

(Midterm Exams)

Kisa Sinavlar 7 %10
(Quizzes)

Odevler 7 %10
(Homework)

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi 1 %40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Gauss metodu ile lineer denklemler ¢ozme 1
2 Tutarsiz denklem takimini en az kareler yontemi ile ¢6zme 2
3 Ozdeger problelerinin mekanik ve fizige uygulamasi 3
4 Gii¢ metodu ile 6zdeger ve 6zvektor bulma 3,4
5 Ters iterasyon ile 6zdeger ve 6zvektorleri iyilestirme 3,4
6 Ortogonal doniisiimler. Jacobi metodu 45
7 Simmetrik matrisin HousHolder metodu ile tridiagonal sekle indirgenmesi 45
8 HouseHolder metodunun geometrik yorumu. iz diisiimii operatorii . Dis ¢arpim 4,5
9 Tridiagonal matrisin 6zdegerleri ve 6z vektorleri. Karakteristik polinom 4,5
10 Operatoriin sifir ve goriintii uzaylarinin tanimi ve ortonormalbazlarini bulma 4,5
11 Tekil Deger Acilim 6
12 Tekil deger aciliminin tutarsiz linear denklem takiminin optimize ¢dziimiinii bulmaya uyguluma 7
13 Lineer olmayan denklem takimlarini ¢6zme 8
14 Lineer olamayan denklem takimlarinin ¢6ziimlerinin veriye egri uydurmaya uygulama 8
COURSE PLAN
Course
Weeks Topics Outcomes
1 Solving linear equation with Gauss elimination method 1
2 Solving a set of incompatible linear equations with least square 2
3 Eigenvalue problems and its application to physics 3
4 Finding eigenvalues and eigenvector with power method 3,4
5 Inverse iteration methods for improving the accuracy of eigenvalues and eigenvectors 3,4
6 Orthogonal transforms. Jacobi method 45
7 House Holder reduction of symmetrical matrix to tridiagonal form 4,5
8 Geometrical interpretation of House Holder. Matrix of projection operator. Outer product 4,5
9 Eigenvalues and eigenvectors of tridiagonal matrix. Characteristic polynomial 4,5
10 Range and Null space of an operator. Finding orthonormal basis of these spaces 45
11 Singular value of decomposition of a matrix 6
12 Finding optimal solution of an inconsistent set of linear equation using singular value decomposition.. 7
13 Solving no linear set of coupled equations 8
14 Applying the solution of no linear equation to data fitting 8




DErsin cc.ueevunieneenneeeneeeneeenneeennns Programuyla iliskisi

Programin mezuna kazandiracag bilgi ve beceriler (programa ait ¢iktilar)

Katki

Seviyesi

112

3

Matematik, Bilim ve Miihendislik bilgilerini uygulayabilme

X

Data analizi yapabilmek ve deney tasarlayip yiiriitebilmek

Thtiyaci karsilayacak sistem, bilesen ve siirecleri dizayn edebilme

Displinler arasi caligma gerceklestirebilme

Miihendislik problemlerini belirleyebilme, formiile edebilme ve ¢dzebilme

Mesleki ve ahlaki sorumluluklarini anlayabilme

Etkili bir sekilde iletisim kurabilme

Global/sosyal anlamda miihendislik ¢6ziimlerinin etkilerini anlayabilme

Hayat boyu 6grenimin 6nemini kavrayabilme ve benimseme

Modern meselelerle ilgili bilgi sahibi olabilme

AN—|—|T|Q || |Q|O|T|D

Miihendislik uygulamalari i¢in gerekli modern miihendislik ara¢larini, tekniklerini kullanabilme

1: Az, 2. Kismi, 3. Tam

Relationship between the Course and ......c.cooviieiiiiiniiiiiiiiiniinnnn.. Engineering Curriculum

Program Outcomes

Level of

Contribution

1

2

3

Ability to Apply Knowledge of Mathematics,Science, and Engineering

X

Ability to Design and Conduct Experiments,as well as to Analyze and Interpret Data

Ability to Design a System, Component, or Process to Meet Desired Needs

Ability to Function on Multi-Disciplinary Teams

Ability to Identify, Formulate, and Solve Engineering Problems

Understanding of Professional and Ethical Responsibility

Ability to Communicate Effectively

S|l |0 |T|D

Broad Education Necessary to Understand the Impact of Engineering Solutions in a
Global/Societal Context

Recognition of the Need For, and an Ability to Engage in Life-Long Learning

Knowledge of Contemporary Issues

AN |

Ability to Use the Techniques, Skills, and Modern Engineering Tools Necessary for
Engineering Practice

1: Little, 2. Partial, 3. Full

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)

28 10 2011




