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Dersin Amaci

(Course Objectives)

Bu dersin amaci dogrusal denklem sistemlerinin ¢6zim yontemlerini 6gretmek, matris ve
determinant kavramlarini uygulamada kullanma becerisi saglamak ve dogrusal cebir bilgisini
muhendislik problemlerini gozmede kullanabilme becerisi kazandirmaktir.

The aim of the course is to provide the methods of solution of systems of linear equations, to
provide the applications of matrix and determinant and to give an ability to apply knowledge of
linear algebra on engineering problems.

Dersin igerigi

(Course Content)

Matrisler, matris toplamasi, matris ve skaler carpma, matris islemlerinin cebirsel 6zellikleri, 6zel
matris turleri, dogrusal sistemlerin ¢6zimu, temel satir ve sutun islemleri, bir matrisin kademe
formu, Gauss ve Gauss-Jordan yontemleri, temel matrisler ve temel islemleri kullanarak bir
matrisin tersini bulma, reel vektor uzayi, alt uzay, germe eve dogrusal bagimsizlik, baz ve
boyut, homojen sistemler, matrisin mertebesi, i¢ carpima sahip dogrusal uzaylar, i¢ carpimin
tanimi, Gram-Schmidt sureci, dik tamlayan, dogrusal dénlsimler, dogrusal bir dénlisimin
matrisi, determinantlar, determinantlarin tanimi ve 6zellikleri, es ¢carpan genislemesi, es carpan
kullanarak ters bulma, 6z deger ve 6z vektdr, karakteristik polinom ve bir matrisin denklemi,
simetrik matrislerin kdsegenlestiriimesi.

Matrices, matrix addition, matrix and scalar multiplication, algebraic properties of matrix
operations, special types of matrices, solving linear systems, elementary row and column
operations, echelon form of a matrix, Gauss and Gauss-Jordan method, elementary matrices
and finding the inverse of a matrix by using elementary operations, real vector spaces,
definition, subspaces, span and linear independence, basis and dimensions, homogeneous
systems, rank of a matrix, linear spaces with inner product, definition of the inner product,
Gram-Schmidt process, orthogonal complements, linear transformation and their matrix
representations, kernel and range of a linear transformation, matrix of a linear transformation,
determinants, definition and properties of determinants, cofactor expansion, finding inverses
by using cofactors, eigenvalues and eigenvectors, characteristic polynomial and equation of a
matrix, eigenvalues and eigenvectors, diagonalization of symmetric matrices.

Dersin Ogrenme Giktilari

(Course Learning Outcomes)

Bu dersi basariyla tamamlayan 6grenciler:

. Lineer denklem sistemlerinin ¢ézUmunu bulabilir [1, 2],

. Matrislerle aritmatik islemler yapabilir. Matrisin tersini bulabilir [1, 2],

. Bazi 6zel matrisler hakkinda bilgi sahibi olur [1, 2],

. Determinant hesaplayabilir [1, 2],

. Cramer kuralini kullanarak lineer sistemleri ¢ozebilir [1, 2],

. Vektér uzaylari, baz ve boyut kavramlarini égrenir [1, 2],.

. Matrislerin 6zdegerlerini ve 6zvektoérlerini bulabilir ve matrisleri kdsegenlestirebilir [1, 2].
[Not: Késeli parantez icindeki sayilar ilgili program ¢iktilarinin numaralarini isaret etmektedir]

~NOoO O WNBE

Students who pass the course satisfactorily can:

. Solve the systems of linear equations [1, 2],

. Provide arithmetic operations with matrices, Compute the inverse of matrix [1, 2],

. Learn about some special matrices.

. Determine the value of determinant of a matrix [1, 2],

. Use Cramer rule to solve the systems [1, 2],

. Learn the concepts of vector space, basis and dimension [1, 2],

. Evaluate the eigenvalues and the corresponding eigenvectors of the matrix, and
diagonalize the matrices [1, 2].

[Note: Numbers in brackets are indicating the related program outcomes]

~NOoO O WNE

Dersin ISCED Kategorisi
(ISCED Category of the course)

46 Matematik ve Istatistik
(46 Mathematics and Statistics)

Ders Kitabi
(Textbook)

English: Howard Anton, Chris Rorres, Elementary Linear Algebra with Supplemental
Applications, 10th Edition, Wiley 2010,

Turkish: Bernard Kolman, David R. Hill, Uygulamali Lineer Cebir, Cev. Editéri: Omer Akin,
Palme yayincilik, 9. Baskidan ¢eviri, Ankara 2011.

Yardimci Kaynaklar
(Other References)

1. Gilbert Strang, Linear Algebra and its Applications,
2. Bernard Kolman, David R. Hill, Elementary Linear Algebra




HAFTALIK KONULAR

Hafta Teorik Ders Konulari Ders Ogrenme Giktilar
1 Dogrusal denklem sistemlerine giris, Gauss eleme yontemi. 1
2 Matrisler ve matris islemleri, tersler, matrislerin cebirsel 6zellikleri. 2
3 _Te_zrsle_zr, matrislerin cebirsel dzellikleri, temel matrisler ve tersi bulmak 1,2
icin bir yontem.
4 ngrusal rpatrisler ve ters! aImabjlir matrisler hakkinda daha fazlasi, 3
koésegen, lggen ve simetrik matrisler.
5 Es ¢arpan genislemesi araciligiyla determinantlar. 4
6 Satir indirgeme yontemiyle determinant hesaplama. 4
7 Determinantlarin 6zellikleri ve Kramer kurali. 4,5
8 Reel vektor uzayi, alt uzaylar. 6
9 Dogrusal bagimsizlik, koordinatlar ve bazlar. 6
10 |Baz degistirme. 6
11 |Baz degistirme, satir uzayi, sttun uzayi, sifir uzayi. 6
12 |Mertebe, gegersizlik. 6
13 |Oz degerler ve 6z vektorler, kbsegenlestirme. 7
14  |Kosegenlestirme. 7
COURSE PLAN
Week Topics Course Learning Outcomes
1 Introduction to Systems of Linear Equations; Gaussian Elimination 1
> Matr!ces and Matrix Operations; Inverses, Algebraic Properties of 2
Matrices.
3 Inverses, Algebraic Properties of Matrices; Elementary 1,2
Matrices and a Method for Finding inverse
4 More on Linegr Syst_ems and Invertible Matrices; Diagonal, Triangular, 3
and Symmetric Matrices.
5 Determinants by Cofactor Expansion. 4
6 Evaluating Determinants by Row Reduction. 4
7 Properties of the Determinants, Cramer’s Rule. 4,5
8 Real Vector Spaces; Subspaces. 6
9 Linear Independence; Coordinates and Basis. 6
10 Dimension; Change of Basis. 6
11 |Change of Basis. Row Space, Column Space, and Null Space. 6
12 Rank, Nullity. 6
13 |Eigenvalues and Eigenvectors; Diagonalization. 7
14  |Diagonalization. 7
DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes) - -
Dénem Odevi / Projesi (Term Project) - -
Yanyil igi Devam (Attendance) 14 10
Caligmalari  (Seminer (Seminars) - -
(Semester Odevler (Homework) 7 0
Activities) Sunum (Presentations) - -
Ara sinavlar (Midterm Exams) 2 50
Proje (Project) - -
YARIYIL SONU SINAVI (FINAL EXAM) 1 40
Toplam (Total) 100




DERSIN MAKINE MUHENDISLIGi PROGRAMI KAZANIMLARINA (GIKTILARINA) KATKISI

Makina Miihendisligi Program Kazanimlari (Giktilari)

1

1 |Matematik, fen bilimleri ve makine mihendisligi alani ile ilgili temel bilimlerde yeterli bilgi birikimi

2 istatistik, dogrusal cebir ve mihendislik bilimleri (mekanik, termodinamik, malzeme bilimi) konularini
kavrama

3 |Makine muhendisligi problemlerine matematik, fen ve mihendislik bilgisini uygulama becerisi,

4 |Mesleki ve etik sorumluluk gereklerini kavrama

5 Muhendislik cézumlerinin kiresel ve toplumsal etkilerini ele almak igin gereken saglik, gevre, guvenlik,
ekonomi, hukuk benzeri konularda gok yonli egitim

6 Cagimizin sorunlarini tanima; proje yénetimi ve is hayatindaki uygulamalar hakkinda bilgi; girisimcilik,
yenilikgilik ve surdirebilir kalkinma hakkinda farkindalik

7 |Deney tasarlama, gerceklestirme, verileri analiz etme ve yorumlama becerisi

8 Mekanik ve isil sistemleri , bilesenleri, sregcleri,gergekci kisit ve kosullar altinda belirli gereksinimleri
karsilayacak sekilde tasarlama becerisi

9 Karmasik mihendislik problemlerini (agik uglu problem/ tasarim) tanimlama, bigimlendirme/ modelleme
ve ¢dzme becerisi

10 |Disiplinigi/gok disiplinli takimlar icerisinde is gérebilme ve bireysel ¢alisma becerisi

11 |Yazili, s6zIU ve goérsel araglarla etkin iletisim kurma becerisi, en az bir yabanci dil bilgisi

12 Muhendislik meslegdi ve kisisel gelisim icin yasam boyu 6grenmenin gereklilidi bilinci ve bu amagcla
kendi ihtiyacini tanima ve gelistirme becerisi

13 Modern teknik ve araglari gelistirme, segme ve kullanma becerisi; bilisim teknolojilerini etkin bir sekilde
kullanma becerisi

Katki Derecesi: 1-diisiik, 2-orta, 3-yiiksek
CONTRIBUTION of the COURSE on MECHANICAL ENGINEERING PROGRAM OUTCOMES

Mechanical Engineering Program Outcomes 1

1 |Adequate knowledge in mathematics, science and mechanical engineering basic subjects

> A comprehension of statistics, linear algebra and engineering sciences (mechanics, thermodynamics,
materials science)

3 An ability to apply knowledge of mathematics, science, and engineering to mechanical engineering
problems

4 |A comprehension of professional and ethical responsibility
The broad education necessary to discuss the impact of engineering solutions in a global and societal

5 context. Knowledge about contemporary issues and the global and societal effects of engineering
practices on health, environment, and safety; awareness of the legal consequences of engineering
solutions

6 A recognition of contemporary issues; project management and information about business life
practices; awareness of entrepreneurship, innovation, and sustainable development

7 |An ability to design and conduct experiments, as well as to analyze and interpret data

8 An ability to design thermal and mechanical systems, components, or processes to meet desired needs
under realistic constraints and conditions

9 Ability to identify, formulate, and solve complex engineering problems (open ended problems/ design!);
ability to select and apply proper analysis and modeling methods for this purpose

10 |Ability to work efficiently in intra-disciplinary and multi-disciplinary teams; ability to work individually

11 An ability to communicate effectively with written, oral, and visual means; knowledge of a minimum of
one foreign language

12 A recognition of the need for and an ability to engage in life-long learning; recognition of personal needs
and ability to improve him/herself

13 An ability to use modern engineering techniques, skills, and computing tools necessary for engineering

practice; ability to employ information technologies effectively

Contribution degree: 1-low, 2-medium, 3-high




AKTS - iS YUKU TABLOSU (ECTS - WORK LOAD TABLE)

DERS ETKINLIKLERI
(COURSE ACTIVITIES)

Sayi
(Quantity)

Siire (Saat)
(Time (h))

is Yiikii (saat)
(Work Load (h))

Ders Siiresi
(Lectures)

14

3

48

Yariyil Sonu Sinavi (Hazirlik Siiresi Dahil)
(Final Exam (Preparation included))

21

21

Kisa Sinavlar (Hazirlik Siiresi Dahil)
(Quizzes (Preparation included))

Uygulama
(Tutorial)

Seminer
(Seminars)

Sinif Dis1 Galisma Siiresi
(Out class working time)

Odevler
(Homework)

28

Sunum
(Presentations)

Arasinavlar (Hazirlik Siiresi Dahil)
(Midterm Exams (Preparation included))

14

28

Toplam s Yiikii (saat)
(Total Work Load (h))

125

Dersin AKTS Kredisi (Toplam isg Yiikii / 25)
(ECTS Credits of the course (Total Work Load / 25))

Revizyon / Tarih
(Revision / Date)
17/03/2015

Koordinatér / Hazirlayan
(Coordinator / Prepared by)
Yard. Dog. Deniz Karli (M.Demirkol)

Onaylayan
(Approved by)
Prof.Dr. Ugur Dursun




