ECVL225 - Linear Algebra / Linear Algebra

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Linear Algebra / Linear Algebra

Ders Kodu / Course Code

ECVL225

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Bachelor / Bachelor

Ders Akts Kredi / ECTS 5.00
Haftalik Ders Saati (Kuramsal) / 3.00
Course Hours For Week

(Theoretical)

Haftalik Uygulama Saati / Course 0.00
Hours For Week (Objected)

Haftalik Laboratuar Saati / Course 0.00
Hours For Week (Laboratory)

Dersin Verildigi Yl / Year 2

Ogretim Sistemi / Teaching System

Daytime Class / Daytime Class

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Dersin 6n kosulu bulunmamaktadir.

There is no prerequisite for this course.

Amaci / Purpose

Lineer denklem sistemlerinin ¢6ziim yontemlerini 6gretmek. Matris ve determinant
kavramlarini uygulamada kullanma becerisi saglamak. Lineer cebir bilgisini miihendislik
problemlerini g6zmede kullanabilme becerisi kazandirmak.

Teaching methods for solving systems of linear equations. Providing skills to apply the
concepts of matrices and determinants in practice. Developing the ability to utilize
linear algebra knowledge in solving engineering problems.

igerigi / Content

Matrisler ve Denklem Sistemleri, Lineer Denklem Sistemleri, Satir Basamak Formu, Matris
Cebri, Elemanter Matrisler, Determinantlar, Bir Matrisin Determinanti, Determinantin
Ozellikleri, Cramer Kurali, Vektdr Uzaylarn, Altuzaylar, Lineer Bagimsizlik, Baz ve Boyut,
Bazlarin Degisimi, Satir Uzayi ve Siitun Uzayi, Lineer Dénlstmler, Lineer Dénlistimiin
Matris Temsili, Ortogonallik, Skaler Carpim, Ortogonal

Altuzaylar, i¢ Carpim Uzaylar, Ortonormal Kiimeler, Gram-Schmidt Yéntemi, Ozdegerler
ve Ozvektorler, Késegenlestirme.

Matrices and Systems of Equations, Systems of Linear Equations, Row Step Form,
Matrix Algebra, Elementary Matrices, Determinants, Determinant of a Matrix,
Properties of Determinants, Cramer's Rule, Vector Spaces, Definition of Vector
Spaces, Subspaces, Linear Independence, Base and Dimension, Variation of Bases,
Row Space and Column Space, Linear Transformations, Matrix Representation of
Linear Transformation, Orthogonality, Scalar Product, Orthogonal Subspaces, Inner
Product Spaces, Orthonormal Sets, Gram-Schmidt Method, Eigenvalues and
Eigenvectors, Diagonalization

Onerilen Diger Hususlar /
Recommended Other
Considerations

Onerilen husus bulunmamaktadir.

There are no suggested recommendations.

Staj Durumu / Internship Status

Staj uygulamasi yoktur.

There is no internship requirement for this course.

Kitabi / Malzemesi / Onerilen
Kaynaklar / Books / Materials /
Recommended Reading

Introduction to Linear Algebra, Gilbert Strang, Wellesley-Cambridge Press; 5th Edition
Linear Algebra with Application, Steven J. Leon, Pearson

Schaum's Outline of Beginning Linear Algebra, Seymour Lipschutz, McGraw-Hill
Education; 1st edition

Uygulamali Lineer Cebir, Bernard Kohan, David R.Hill, Cev. Omer Akin, Palme Yayincilik
Lineer Cebir, H.Hilmi Hacisalihoglu, Ankara Universitesi Yayinlari

Introduction to Linear Algebra, Gilbert Strang, Wellesley-Cambridge Press; 5th Edition
Linear Algebra with Application, Steven J. Leon, Pearson

Schaum's Outline of Beginning Linear Algebra, Seymour Lipschutz, McGraw-Hill
Education; 1st edition

Uygulamali Lineer Cebir, Bernard Kohan, David R.Hill, Cev. Omer Akin, Palme
Yayincilik

Lineer Cebir, H.Hilmi Hacisalihoglu, Ankara Universitesi Yayinlari




Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Prof. Dr. Habip Kogak

Prof. Dr. Habip Kogak

OGRENME GIKTILARI / LEARNING OUTCOMES

Bu dersi basariyla tamamlayan bir 6grenci; Lineer denklem sistemlerinin ¢6zimunu bulabilir,
matrislerle aritmetik islemler yapabilir, matrisin tersini bulabilir.

A student who successfully completes this course; Can find the solution of linear equation systems,
do arithmetic operations with matrices, find the inverse of the matrix.

Bu dersi basariyla tamamlayan bir 6grenci; determinanti hesaplayabilir, Cramer kuralini kullanarak
lineer sistemleri ¢ozebilir.

A student who successfully completes this course; calculate the determinant, solve linear systems
using Cramer's rule.

Bu dersi basariyla tamamlayan bir 6grenci; vektdr uzaylari, baz ve boyut kavramlarini 6grenir.

A student who successfully completes this course; learns the concepts of vector spaces, basis and
dimension.

Bu dersi basariyla tamamlayan bir 6grenci; lineer dontisiimiin matris ile temsil edilebilecegini gorir.

A student who successfully completes this course; sees that the linear transformation can be
represented by a matrix.

Bu dersi basariyla tamamlayan bir 6grenci; matrislerin 6zdegerlerini ve 6zvektodrlerini bulabilir.

A student who successfully completes this course; can find eigenvalues and eigenvectors of matrices.

HAFTALIK DERS ICERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Vektor Cebiri
Vector algebra
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Matris Cebiri
Matrix algebra
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Dogrusal Denklem Sistemleri ve Geometrisi
Systems of linear equations and their geometry
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Dogrusal denklem sistemlerinin ¢éziim teknikleri
Solution techniques of systems of linear equations
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Dogrusal denklem sistemlerinin ¢6zim teknikleri

Solution techniques of systems of linear equations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Determinant Kavrami
Determinants
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Determinant Kavrami
Determinants
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Yil igi (Ara) Sinavi
Midterm Exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Vektor uzayi ve alt uzaylar
Vector space and subspaces
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Vektor uzayi ve alt uzaylar
Vector space and subspaces
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Dogrusal doniistumler

Linear transformations
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Diklik
Orthogonality
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 |Ozdeger ve 6zvektodrler
Eigenvalues and eigenvectors
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14  |Ozdeger ve 6zvektdrler

Eigenvalues and eigenvectors
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 100
Toplam / Total: 1 100
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nun¥ber Percentage of

Contribution (%)

Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 60

Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total

ST EHAL LT TS Number | Duration Work Load

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 1.00 1.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 10.00 10.00
Bireysel Calisma / Self Study 14 2.00 28.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Final Sinavi / Final Examination 1 1.00 1.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 10.00 10.00
Odev Problemleri igin Bireysel Calisma / Individual Study for Homework Problems 3 5.00 15.00
Proje Tasarimi /Y®6netimi / Project Design/Management 2 10.00 20.00

37 42.00 127.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 25.00 (Saat/AKTS) = 127.00/25.00 = 5.08 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 127.00 / 25.00 = 5.08 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES
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Ogrenme Ciktllan / Program Ciktilari / Program Outcomes

Hzaltillyg) QUi 111112113 [ 114 | 1.15 [ 1.1.6 [ 1.1.7 [ 1.1.8 | 1.1.9 [1.1.101.1.11

1.Bu dersi basariyla
tamamlayan bir 6grenci; Lineer
denklem sistemlerinin
¢6zUmiinl bulabilir, matrislerle
aritmetik islemler yapabilir,
matrisin tersini bulabilir. / A
student who successfully
completes this course; Can find
the solution of linear equation
systems, do arithmetic
operations with matrices, find
the inverse of the matrix.

2.Bu dersi basariyla
tamamlayan bir 6grenci;
determinanti hesaplayabilir,
Cramer kuralini kullanarak
lineer sistemleri ¢c6zebilir. / A
student who successfully
completes this course;
calculate the determinant,
solve linear systems using
Cramer's rule.

3.Bu dersi basariyla
tamamlayan bir 6grenci; vektor
uzaylarn, baz ve boyut
kavramlarini 6grenir. / A
student who successfully
completes this course; learns
the concepts of vector spaces,
basis and dimension.

4.Bu dersi basaryla
tamamlayan bir 6grenci; lineer
dénusumiin matris ile temsil
edilebilecegini gorir. / A
student who successfully 5 5 5 2 1 1 1 1 1 1 1
completes this course; sees
that the linear transformation
can be represented by a
matrix.

5.Bu dersi basariyla
tamamlayan bir 6grenci;
matrislerin 6zdegerlerini ve
6zvektorlerini bulabilir. / A
student who successfully
completes this course; can find
eigenvalues and eigenvectors
of matrices.

8/9




Katki Dlzeyi / Contribution Level : 1-Cok Diistk / Very low, 2-Dislik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yiiksek / Very high
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