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Dersin Adi: Lineer Cebir ve Uygulamalari

Course Name: Linear Algebra and Applications

Ders Uygulamasi, Saat/Hafta
Kod Yanyil Kredi AKTS Kredi (Course Implementation, Hours/Week)
(Code) (Semester) | (Local Credits) (ECTS Credits) Ders Uygulama Laboratuar
(Theoretical) (Tutorial) | (Laboratory)
MAK 114 2 2,5 4 2 1 -
Boliim / Program Makina Mihendisligi Boluma /Makina Muhendisligi Programi
(Department/Program) | ( Mechanical Engineering Department/Mechanical Engineering Program)
Dersin Tiiru Zorunlu (Compulsory) Dersin Dili Turkge
(Course Type) (Course Language) | (Turkish)
Dersin Onkosullari Yok (None)
(Course Prerequisites)
. o Temel Bilimve Miihendislik/Mimar
Dersin Mesleki Bilesene Matematik Temel Miihendislik ik Tasarim Genel Egitim
Katkist, % (BasicSciences | (Engineering Science) | (Engineering/Archit | (General Education)
(Course Category by and Math) ecture Design)
Content, %)
5% 25% - -

Dersin Tanim

(Course Description)

[Matrisler ve Denklem Sistemleri, Lineer Denklem Sistemleri, Satir Basamak Form, Matris
Cebri, Elemanter Matrisler, Determinantlar, Bir Matrisin Determinanti, Determinantin]
Ozellikleri, Cramer Kural, Vektér Uzaylari, Vektér Uzayinin Tanimi, Altuzaylar, Lineer|
Bagimsizlik, Baz ve Boyut, Bazlarin Degisimi, Satir Uzayl ve Situn Uzayi. Lineer
Donlstmler, Lineer Donlsumin Matris Temsili, Ortogonallik, Skaler Carpim, Ortogonall
Altuzaylar, i¢c Carpim Uzaylari, Ortonormal Kiimeler, Gram- Schmidt Yéntemi, Ozdegerler
ve Ozvektorler, Késegenlestirme.

[Matrices and System of Equations, Systems of Linear Equations, Row Echelon Form, Matrix
Algebra, Elementary Matrices, Determinants, The Determinant of a Matrix, Properties of]
Determinants, Cramer’s Rule, Vector Spaces, Definition of Vector Space, Subspaces, Linear|
Independence, Basis and Dimension, Change of Basis, Row Space end Column Space,
Linear transformations, Matrix Representations of Linear Transformations, Ortogonallik, The]
Scalar Product, Orthogonal Subspaces, Inner Product Spaces, Orthonormal Sets, The
Gram-Schmidt Orthogonalization Process, Eigenvalues and Eigen vectors, Diagonalization.

Dersin Amaci

(Course Objectives)

1. Lineer denklem sistemlerinin ¢ézim ydntemlerini 6gretmek.

2. Matris ve determinant kavramlarini uygulamada kullanma becerisi saglamak.

3. Lineer cebir bilgisini mihendislik problemlerini ¢g6zmede kullanabilme becerisi
kazandirmak

1.To provide the methods of solution of systems of linear equations.

2. To provide the applications of matrix and determinant.
3. To give an ability to apply knowledge of linear algebra on engineering problems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Bu dersi tamamlayan 6grenci,

I. Lineer denklem sistemlerinin ¢6zimuni bulabilir, Matrislerle aritmatik islemler yapabilir,
[Matrisin tersini bulabilir.

[l. Determinanti hesaplayabilir. Cramer kuralini kullanarak lineer sistemleri ¢ézebilir.

[ll. Vektdr uzaylar , baz ve boyut kavramlarini égrenir.

IV. Lineer dénusumin matris ile temsil edilebilecegdini goérdr.

V. Gram-Schmidt ydntemi ile bir bazi ortonormal baza gevirebilir.

\VI. Matrislerin 6zdegerlerini ve 6zvektdrlerini bulabilir.

VII. Ozdegerler ve dzvektdrlerin uygulamalarini anlar.




Students completing this course will be able to :

I. Solve the systems of linear equations. Provide arithmetic operations with matrices.
Compute the inverse of matrix.

Il. Determine the value of determinant of a matrix. Use Cramer rule to solve the systems.
[ll. Learn the importance of the concepts of vector space, basis and dimension.

IV. Compute the matrix representation of a linear transformation.

V. Find an orthonormal basis using the Gram-Schmidt process.

VI. Evaluate the eigenvalues and the corresponding eigenvectors of the matrix.

VII. Understanding the applications of eigenvalues and eigenvectors.

DERS PLANI
Dersin
Hafta Konular Ogrenme
Ciktilan
1 Matrisler ve Lineer Denklem Sistemleri
2 Matrisler ve Lineer Denklem Sistemleri
3 Matrisler ve Lineer Denklem Sistemleri
4 Vektor Uzaylari
5 Vektor Uzaylari
6 Vektor Uzaylari
7 Ortogonallik
8 Ortogonallik
9 Ortogonallik
10 | Determinantlar
11 Determinantlar
12 | Ozdegerler ve Ozvektorler
13 Ozdegerler ve Ozvektorler
14 Ozdegerler ve Ozvekiorler
COURSE PLAN
Course
Weeks Topic Learning
Outcomes
1 |Matrices and Systems of Equations
2 |Matrices and Systems of Equations
3 |Matrices and Systems of Equations
4 \Vector Spaces
5 \Vector Spaces
6 |Vector Space
7 |Orthogonality
8  |Orthogonality
9 |Determinants
10  |Determinants
11 |Eigenvalues and Eigenvectors
12 |Eigenvalues and Eigenvectors
13 |Eigenva|ues and Eigenvectors
14 |Eigenva|ues and Eigenvectors




Ders kaynaklari ve Basar1 degerlendirme sistemi (Course materials and Assessment criteria)

Ders Kitab1

(Textbook) Gilbert Strang, Linear Algebra and Its Applications, 4th Edition, Thomson

Brooks/Cole, 2006.

Diger Kaynaklar

(Other References) Steven J. Leon, Linear Algebra with Applications, 6th Edition, Pearson

Education International, 2002.

Ron Larson, David C. Falvo, Elementary Linear Algebra, 6th Edition,
Houghton Mifflin Harvourt Publishing Comp., 2009.

Odevler ve Projeler

(Homework & Projects)

Laboratuar Uygulamalar -

(Laboratory Work)

Bilgisayar Kullanimi -

(Computer Usage)

Diger Final sinavi - Final Sinavina girebilmek icin ara sinavlarin ortalamasinin asgari
onsarti degeri en az 35/100 olmalidir.

- In order to be able to take the final exam, the average of the midterm

(Prerequisite for exams must be at least 35/100.

final exam)
Uygulamalar
(Other Activities)

Faaliyetler Adedi Genel Nota Katki, %
(Activities) (Quantity) (Effects on Grading, %)

Yil ici Sinavlar

0
(Midterm Exams) 2 S0%

Kisa Sinavlar
(Quizzes)

Odevler

Basar1 Degerlendirme (Homework)

Sistemi Projeler

(Assessment Criteria) (Projects)

Donem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Stnavi

0,
(Final Exam) 1 50%




