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Dersin Amaci

(Course Objectives)

Bu dersin amaci dogrusal denklem sistemlerinin ¢6ziim yontemlerini 6gretmek,
hem reel, hem de karmasik sayilar tUizerinde matris ve determinant kavramlarini
uygulamada kullanma becerisi saglamak, ve dogrusal cebir bilgisini miihendis-
lik problemlerini gdzmede 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 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)

Karmasgik sayilarin cebirsel 6zellikleri. Karmasik sayilarin kutupsal formu. DeM-
oivre formulu. Karmasik kokler ve kuvvetler. Matris iglemlerinin cebirsel
ozellikleri. Ozel matris turleri. Dogrusal denklem sistemlerin ¢bziimii. Temel satir
ve sutun iglemleri. Bir matrisin kademe formu. Gauss ve Gauss-Jordan yontem-
leri. Temel matrisler. Determinant tanimi ve dzellikleri. Es carpan geniglemesi.
Es carpan ile ters bulma. Reel vektor uzaylari. Alt uzay. Dogrusal bagimsizlik.
Baz ve boyut. Koordinatlar. I¢ garpim ve i¢ garpim uzaylari. Gram-Schmidt
diklestirme metodu. Dik tiimleyen. Oz deger ve 6z vektor. Karakteristik polinom
ve karakteristik denklem. Késegenlestirme.

Algebraic properties of complex numbers. Polar form of complex numbers. DeM-
oivre’s formula. Complex roots and powers. Algebraic properties of matrix oper-
ations. Special types of matrices. Solving linear systems of equations. Elemen-
tary 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 inde-
pendence. Basis and dimension. Coordinates. Inner product and inner product
spaces. Gram-Schmidt orthogonalization method. Orthogonal complement. Ei-
genvalues and eigenvectors. Characteristic polynomial and characteristic equa-
tion. Eigenvalues and eigenvectors. Diagonalization.

Dersin Ogrenme Giktilari

(Course Learning Out-

comes)

Bu dersi basariyla tamamlayan 6grenci:

1. karmasik sayilarin temel dzelliklerini bilir,

2. reel ve karmasik matrislerle cebirsel islemler yapabilir, matrisin tersini
bulabilir,
lineer denklem sistemlerini ¢dzebilir,
determinant hesaplayabilir, Cramer kuralini kullanarak lineer denklem
sistemleri ¢dzebilir,
vektdr uzayi, lineer bagimlihk/bagimsizlik kavramlarini bilir,
baz, boyut, ve koordinat kavramlarini anlar,
ic carpim, i¢ carpim uzay!i, ve dik timleyen kavramlarini bilir,
matrislerin 6z degerleri ile 6z vektorlerini bulabilir, matrisleri késegen-
lestirebilir.
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Students who pass the course:
1. know the basic properties of complex numbers,
2. can perform algebraic operations with real and complex matrices, can
compute the inverse of a matrix,
are able to solve systems of linear equations,
4. can compute the determinant of a matrix, and are able to use the
Cramer’s rule to solve linear systems,
5. know the concepts of vector space, linear dependence/independence,
6. comprehend the notions of basis, dimension, and coordinate,
7. know the notions of inner product, inner product space, and the or-

thogonal complement,
8. can find the eigenvalues and the corresponding eigenvectors of matri-
ces, 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) Elementary Linear Algebra with Applications; B. Kolman, D. R. Hill, 9th Edi-
tion, Pearson 2010.

2) Uygulamali Lineer Cebir; B. Kolman, D. R. Hill, Cev. Ed. Omer Akin, Palme
yayincilik, 9. Baskidan ceviri, Ankara 2011.

Yardimci Kaynaklar
(Other References)

Elementary Linear Algebra with Supplemental Applications; H. Anton, C.
Rorres.
Linear Algebra and its Applications; G. Strang.

HAFTALIK KONULAR

Hafta Teorik Ders Konulari Ders Ogrenme Ciktilar

1 Kar_maglk sgy!!ar. Karmasik sayilarin kutupsal formu. De 1
Moivre formula.

2 I.\_/Iatri_sler.' Matrislerde ¢carpma. Matris islemlerinin cebirsel 2
ozellikleri.

3 Ozel matrisler. Matrisin eselon formu. 2

4 Lineer denklem sistemleri. Elemanter matrisler; ters bulma. 2,3

5 Determinant tanimi. Determinantin 6zellikleri. Kofaktor 4
acihmi.

6 Ters matris. Determinantin diger uygulamalari. 4

7 | Vektor uzaylari. Alt uzaylar. 5

8 | Lineer bagimhlik / bagimsizlik. 5

9 Baz ve boyut. Homojen sistemler. 56

10 | Coordinatlar ve izomorfizmalar. Matrisin ranki. 6

11 | lg garpim. I¢ garpim uzaylari. Vektérel garpim. 7

12 | Gram - Schmidt metodu. Dik timleyenler. 7

13 | Oz degerler ve 6z vektorler. 8




14 | Kbsegenlestirme. 8
COURSE PLAN
Week Topics Course Learning Outcomes
1 Complex numbers. Polar form of complex humbers. De Moi- 1
vre’s formula.
2 Matrices. Matrix multiplication. Algebraic properties of matrix 2
operations.
3 Special types of matrices. Echelon form of a matrix. 2
4 Matrices, algebraic operations on matrices. 2,3
5 Systems of linear equations. Elementary matrices; finding 4
Inverse.
6 Definition of determinant. Properties of determinant. Cofac- 4
tor expansion.
7 Inverse matrix. Other applications of determinant. 5
8 Linear dependence / independence. 5
9 Basis and dimension. Homogeneous systems. 56
10 Coordinates and isomorphisms. Rank of a Matrix. 6
11 Inner product. Inner product spaces. Cross product. 7
12 Gram - Schmidt process. Orthogonal complements. 7
13 Eigenvalues and eigenvectors. 8
14 Diagonalization. 8
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Caligmalari | Devam (Attendance) 14 0
(Semester Ac- | seminer (Seminars)
tivities)
Odevler (Homework) 0 0

Sunum (Presentations)




Ara sinavlar (Midterm Exams) 3 60
Proje (Project)
YARIYIL SONU SINAVI (FINAL EXAM) 1 40
Toplam (Total) 100
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