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Dersin Ad1 Course Name
Lineer Olmayan Devreler&Sist. Nonlinear Circuits and Systems
Ders Uygulamasi, Saat/Hafta
(Course Implementation, Hours/Week)
Kodu Yariyih Kredisi AKTS Kredisi Ders Uygulama Laboratuar
(Code) (Semester) (Local Credits) (ECTS Credits) (Theoretical) (Tutorial) (Laboratory)
EHB434 8 3 5 3 - -
EHB 434E
Boéliim / Program Elektronik ve Haberlesme Miihendisligi Boliimii/Elektronik ve Haberlesme Miihendisligi Programi
(Department/Program) (Electronics&Communication Engineering Department/ Electronics& Communication Engineering
Programme)
Dersin Tiirii o ] Dersin Dili Tiirkge/Ingilizce
(Course Type) Segimli (Elective) (Course Language)
Turkish/English

Dersin Onkosullar
(Course Prerequisites)

MAT 201/201E min DD

Dersin mesleki bilesene
katkisi, %

(Course Category

by Content, %)

Temel Bilim Temel Miihendislik Miihendislik Tasarim | insan ve Toplum Bilim
(Basic Sciences) (Engineering Science) (Engineering Design) (General Education)
- - 100 -

Dersin icerigi
(Course Description)

30-60 kelimearasi

Dinamik sistem tammi, siirekli ve ayrik zaman sistemleri, fark denklemleri, differansiyel
denklemler.Y6riinge, durum portresi, degismez kiime, degismez kiimenin kararlihig. Dinamik sistemlerin
esdegerliligi, Denge noktasi ve sabit noktanin topolojik smiflandirilmasi, siirekli ve ayrik zamanda
hiperbolik denge noktasi. Topolojik esdegerlilik. Dallanma, dallanma diyagramlari, dallanmalar igin
topolojik 6ndrnek. Cesitli yerel dallanmalar ve dallanma kosullari. Homoklinik dallanma, ayrik zamanlh
sistemlerde sabit ve periyodik ¢oziimler, kaosa iligkin kimi kavramlar, Devaney tipi kaos, Lyapunov
iisteli,baglantili dinamik sistemler. XPPAUT.

Definition of dynamic systems, continuous and discrete time systems, difference equations and differential
equations. Trajectory, phase portrait, invariant sets, stability of invariant sets. Equivalence of dynamical
systems, topological classification of equilibrium points and fixed points, hyperbolic equilibrium point for
continuous and discrete time systems. Topological equivalence. Bifurcation and bifurcation diagrams,
topological normal forms for bifurcations. Various local bifurcations and conditions for them.Homoclinic
bifurcation, periodic solutions of dicscrete time systems, some definitions for kaos, Devaney’s system,
Lyapunov exponantial, connected dynamical systems. XPPAUT.

Dersin Amaci

(Course Objectives)
Maddelerhalinde 2-5 adet

1- Dinamik sistem ve ilgili kavramlari tanitmak.

2-  Dogrusal olmayan sistemlerin yerel ve global davramslarini agiklayacak matematiksel araglari
Ogretmek.

3- Dogrusal olmayan sistemlerin 6zellikle kaotik davranan sistemlerin davramislarini 6ngorebilmek.

1- Introducing concepts related to dynamical systems.

2- Introducing the mathematical tools necessary for understanding the local and global behavior of
nonlinear dynamical systems.

3- To be able to predict the behavior of nonlinear dynamical systems, especially chaotic systems.

Dersin Ogrenme
Ciktilan

(Course Learning
Outcomes)

Maddelerhalinde 4-9 adet

Bu dersi basartyla tamamlayan 6grenciler agsagidaki konularda bilgi, beceri ve yetkinlik kazanirlar;
I- Dogrusal olmayan sistemlere iliskin temel matematiksel yapilara dair bilgi edinilmesi.

I1- Dogrusal olmayan sistemin davranigin1 ngérme ve sonuglarini yorumlayabilme becerisinin elde
edilmesi.

I11- Ele alinan problemleri ¢cozmeye iliskin yaklagimlar belirleyebilme becerisinin elde edilmesi.
IV- Kullanilagelinen tekniklerin ardindaki kavramlar anlagilmast.

Students who successfully pass this course gain knowledge, skill and competency in the following
subjects;

I- Knowledge of basic mathematical structures necessary for analyzing nonlinear dynamical systems.
I1- Ability to predict and explain the behavior of nonlinear dynamical systems.

I11- Ability to recognize which technique to use in approaching problems.

IV- Understanding the concepts behind well-known techniques.




Ders Kitabi
(Textbook)

R.L. Devaney, “An Introduction to Chaotic Dynamical Systems”, 1990.

Diger Kaynaklar
(Other References)

Maddeler halinde en ¢ok 5 adet

1. Y.A. Kuznetsov, “Elements of Applied Bifurcation Theory”, Springer, 2004.
2. M.W. Hirsh, S. Smale, R.L.Devaney, “Differential Equations, Dynamical Systems and
Introduction to Chaos”, Academic Press, 2004.

Odevler ve Projeler

(Homework & Projects

3 6dev

3 homework

Laboratuar Uygulamalarn

(Laboratory Work)

Bilgisayar Kullanim

(Computer Use)

MATLAB, XPPAUT

MATLAB, XPPAUT

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Adedi
(Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Yil ici Sinavlan
(Midterm Exams)

1

20

Kisa Smavlar
(Quizzes)

Odevler
(Homework)

40

Projeler
(Projects)

Dénem Odevi/Projesi
(Term Paper/Project)

Laboratuar Uygulamasi
(Laboratory Work)

Diger Uygulamalar
(Other Activities)

Final Sinavi
(Final Exam)

40




DERS PLANI

Dersin
Hafta Konular Ciktilari
1 Dinamik sistem tanimu, siirekli ve ayrik zaman sistemleri. |
2 Fark denklemleri, differansiyel denklemler, yériinge, durum portresi, degismez kiime. I, 1
3 Degismez kiimenin kararlilig1. I, 1
4 Dinamik sistemlerin esdegerliligi. I, 1, 1v
5 Denge noktasi ve sabit noktanin topolojik siniflandirilmasi ", v
6 Stirekli ve ayrik zamanda hiperbolik denge noktasi. |
7 Topolojik esdegerlilik. |
8 Dallanma, dallanma diyagramlari, dallanmalar igin topolojik 6nornek. I, v
9 Cesitli yerel dallanmalar ve dallanma kosullari. ", 1v
10 XPPAUT, homoklinik dallanma, ayrik zamanl sistemlerde sabit ¢oziimler. ", v
11 Ayrik zamanh sistemlerde periyodik ¢oziimler. I, 1l v
12 Kaosa iliskin kimi kavramlar, Devaney tipi kaos. |
13 Lyapunov eksponansiyeli. U
14 Baglantili dinamik sistemler I, v
COURSE PLAN
Course
Weeks Topics Outcomes
1 Definition of dynamic systems, continuous and discrete time systems. XPPAUT. |
2 Difference equations and differential equations, trajectory, phase portrait, invariant sets. 1, 11
3 Stability of invariant sets. 1,1
4 Equivalence of dynamical systems. I, 1, 1V
5 Topological classification of equilibrium points and fixed points. 1", v
6 Hyperbolic equilibrium point for continuous and discrete time systems. |
7 Topological equivalence. |
8 Bifurcation and bifurcation diagrams, topological normal forms for bifurcations. I, v
9 Various local bifurcations and conditions for them. 1", v
10 XPPAUT, Homoaclinic bifurcation, fixed point solutions for discrete time systems. i, v
11 Periodic solutions for discrete time systems. I
12 Some definitions for kaos, Devaney’s system. |
13 Lyapunov exponantial. 19]
14 Connected dynamical systems. I, v




Dersin Elektronik ve Haberlesme Miihendisligi Programi Ciktilarina Katkist
T: Tam, K: Kismen, Y: Yok

Katki
ELEKTRONIK VE HABERLESME MUHENDISLIGi PROGRAM CIKTILARI Seviyesi
T|IK|Y
1 Matematik, Temel Bilim ve Miihendislik bilgilerini Elektronik ve Haberlesme Miihendisligi alaninda X
uygulama becerisi
2 Elektronik ve Haberlesme Miihendisligi alaninda deney tasarlama, yiiriitme ve sonuglar1 yorumlama becerisi X
3 Amaca yonelik sistem, sistem bilesenleri ve siireglerini, ekonomik, ¢evresel, sosyal, politik, etik, saglik, X
iretilebilme ve siirdiiriilebilme gibi gercek kisitlar altinda tasarlayabilme becerisi
4 Cok disiplinli konularda ¢alisma yetisi X
5 Elektronik ve Haberlesme Miihendisligi alaninda problemleri tanimlama, modelleme ve ¢6zme becerisi X
6 Mesleki ve etik sorumluluklarim dogru algilanmasi X
7 Etkin iletisim kurma becerisi X
3 Miihendislik uygulamalarinin toplumsal, kiiresel, ekonomik ve gevresel diizeyde etkilerinin dogru X
algilanmasi
9 Yasam boyu 6grenme ve alanindaki gelismeleri izleyebilme becerisi X
10 Giincel sorunlar konusunda biling X
11 Modern miihendislik arag, yontem ve yetilerini miithendislik uygulamalarinda kullanabilme becerisi X
12 | Kalite bilinci X
13 Bireysel ve takim iginde ¢alisma becerisi X

Contribution of the Course to Electronics&Communication Engineering Programme

C: Completely, P: Partially, N: None

Level of
ELECTRONICS&COMMUNICATION ENGINEERING PROGRAM . Contribution
OUTCOMES C P|N
1 An ability to apply knowledge of mathematics, science, and engineering to Electronics &Communication X
Engineering problems
2 An ability to design and conduct experiments, and to analyze and interpret gathered data X
an ability to design a system, component, or process to meet desired needs within realistic constraints
3 such as economic, environmental, social, political, ethical, health and safety, manufacturability, and X
sustainability
4 An ability to function on multi-disciplinary teams X
5 An ability to identify, formulate, and solve Electronics &Communication Engineering problems X
6 An understanding of professional and ethical responsibility X
7 An ability for effective communication X
8 An ability to understand and correctly interpret the impact of engineering solutions in a social/global X
context
9 An ability to engage in life-long learning to follow developments in Electronics & Communication X
Engineering
10 A knowledge and understanding of contemporary issues X
11 An ability to skillfully use modern engineering tools and techniques necessary for engineering design, X
analysis and applications
12 A recognition of the need for quality X
13 An ability to function individually as well as part of a team X

Diizenleyen (Prepared by) Tarih (Date) Imza (Signature)




