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Dersin Amaci

(Course Objectives)

Bu dersin amaci dogrusal denklem sistemlerinin ¢bziim yontemlerini 6gretmek, hem reel, hem de
karmasik sayllar (izerinde matris ve determinant kavramlarini uygulamada kullanma becerisi sagla-
mak, ve dogrusal cebir bilgisini miihendislik problemlerini gézmede kullanabilme becerisi kazandirmak-
tir.

The aim of the course is to provide the methods of solution of systems of linear equations, to provide
the applications of both real and complex matrices and determinants, and to give an ability to apply the
knowledge of linear algebra on engineering problems.

Dersin igerigi

(Course Content)

Karmasik sayilarin cebirsel 6zellikleri. Karmasik sayilarin kutupsal formu. DeMoivre formdili. Karmasik
kokler ve kuvvetler. Matris islemlerinin cebirsel ézellikleri. Ozel matris tiirleri. Dogrusal denklem sistem-
lerin ¢6zUmu. Temel satir ve siitun islemleri. Bir matrisin kademe formu. Gauss ve Gauss-Jordan yont-
emleri. Temel matrisler. Determinant tanimi ve 6zellikleri. Es ¢arpan genislemesi. Es c¢arpan ile ters
bulma. Reel vektor uzaylari. Alt uzay. Dogrusal bagimsizlik. Baz ve boyut. Koordinatlar. Oz deger ve 6z
vektdr. Karakteristik polinom ve karakteristik denklem. Késegenlestirme.

Algebraic properties of complex numbers. Polar form of complex numbers. DeMoivre’s formula. Complex
roots and powers. Algebraic properties of matrix operations. Special types of matrices. Solving linear
systems of equations. Elementary row and column operations. Echelon form of a matrix. Gauss and
Gauss-Jordan method. Definition and properties of determinants. Cofactor expansion. Finding inverses
via cofactors. Real vector spaces. Subspaces. Linear independence. Basis and dimension. Coordinates.
Eigenvalues and eigenvectors. Characteristic polynomial and characteristic equation. Eigenvalues and
eigenvectors. Diagonalization.

Dersin Ogrenme Giktilar

(Course Learning Out-
comes)

Bu dersi basariyla tamamlayan 6grenci:
1. karmasik sayilarin temel 6zelliklerini bilir,
lineer denklem sistemlerini ¢ézebilir,
reel ve karmagsik matrislerle cebirsel igslemler yapabilir, matrisin tersini bulabilir,
bazi 6zel matrisler hakkinda bilgi sahibi olur,
determinant hesaplayabilir,
Cramer kuralini kullanarak lineer sistemleri ¢ézebilir,
vektdr uzaylari, baz ve boyut kavramlarini 6grenir,
matrislerin 6z degerleri ile 6z vektérlerini bulabilir, matrisleri kdsegenlestirebilir.
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Students who pass the course:
1. know the basic properties of complex numbers,
2. solve the systems of linear equations,
3. can perform algebraic operations with real and complex matrices, can compute the inverse of
a matrix,
learn about some special matrices,
can compute the determinant of a matrix,
can use the Cramer’s rule to solve linear systems,

learn the concepts of vector space, basis and dimension,
can find the eigenvalues and the corresponding eigenvectors of matrices, can diagonalize the
matrices.
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Dersin ISCED Kategorisi
(ISCED Category of the
course)

46 Matematik ve Istatistik
(46 Mathematics and Statistics)

Ders Kitabi
(Textbook)

1) H. Anton, C. Rorres; Elementary Linear Algebra with Supplemental Applications. 10th Edition, Wiley
2010.
2) B. Kolman, D. R. Hill; Elementary Linear Algebra.

Yardimci Kaynaklar
(Other References)

1) G. Strang; Linear Algebra and its Applications. .
2) B. Kolman, D. R. Hill; Uygulamali Lineer Cebir. Cev. Ed. Omer Akin, Palme yayincilik, 9. Baskidan
ceviri, Ankara 2011.

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Ders Ogrenme Ciktilari

1 Karmasik sayilarin cebirsel 6zellikleri, karmasik sayilarin 1
kutupsal formu.

2 DeMoivre formiill, karmasik kdkler ve kuvvetler. 1

3 l_\_/latrisler, m_atrisl_er [Jzer_indeki cebirsel islemler. Kdsegen, 3,4
Ucggen, ve simetrik matrisler.

4 Dogrusal denklem sistemleri, Gauss eleme yontemi. 2,3

5 | Temel matrisler. Matrisin tersi. 2,3,4

6 Es carpan genislemesi araciligiyla determinantlar. 5

7 Sgtlr indirgefne yt’)ntgmiyle determinant hesaplama. Deter- 56
minantlarin 6zellikleri. Kramer kurali.

8 Reel vektor uzayi, alt uzaylar. 7

9 Germe. Dogrusal bagimsizlik 7

10 | Bazlar ve koordinatlar. Baz degistirme. 7

11 Satir uzayi, sttun uzayi, sifir uzayi. Mertebe, sifirlik. 7

12 | lg garpim uzaylari 7

13 | Gram-Schmidt yontemi. Dik Timleyen. 7

14 | Oz degerler ve 6z vektorler, kdsegenlestirme. 8




COURSE PLAN

Week Topics Course Learning Outcomes
1 Algebraic properties of complex numbers, polar form of com- 1
plex numbers.
2 DeMoivre’s formula, complex roots and powers. 1
3 Matrices, algebraic operations on matrices. Diagonal, trian- 3,4
gular, and symmetric matrices.
4 Systems of linear equations, Gaussian elimination. 2,3
5 Elementary matrices. Matrix inversion. 2,3,4
6 Determinants by cofactor expansion. 5
7 Evaluating determinants by row reduction. Properties of de- 5,6
terminants. Cramer’s rule.
8 Real vector spaces, subspaces. 7
9 Span. Linear independence. 7
10 Bases and coordinates. Change of basis. 7
1 Row space, column space, and null space. Rank, nullity. 7
12 Inner product spaces. 7
13 Gram-Schmidt Process. Orthogonal Complements. 7
14 Eigenvalues and eigenvectors, diagonalization. 8
DERSIN DEGERLENDIRME SISTEMi
(COURSE ASSESSMENT)
Etkinlikler (Activities) Adet (Quantity) Katki Orani (Contribution) (%)
Kisa Sinavlar (Quizzes)
Dénem Odevi / Projesi (Term Project)
Devam (Attendance)
Yanyil igi
Gahismalari | Seminer (Seminars)
(Semester Ac- |
tivities) Odevler (Homework) 12 0
Sunum (Presentations)
Ara sinavlar (Midterm Exams) 2 50
Proje (Project)
YARIYIL SONU SINAVI (FINAL EXAM) 1 50
Toplam (Total) 100




AKTS - i$ 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

56

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

26

26

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

Uygulama
(Tutorial)

Seminer
(Seminars)

Sinif Dis1 Galisma Siiresi
(Out class working time)

Odevler
(Homework)

12

36

Sunum
(Presentations)

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

16

32

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

150

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