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Course Description

This course covers automata theory and formal languages. It also covers regular
expressions and formal languages, finite automata, pushdown automata, and an
introduction to Turing machines.

Course Objectives

The purpose of this course is to enable students to work on the capabilities of abstract
machines.

Course Learning

Students who take this course will be able to:

1. Explain basic concepts and models related to automata theory, computational
theory, and formal languages.

2. Solve problems on abstract machines such as finite state machines, pushdown
machines, and Turing machines.

Outcomes ) ) i i
3. Explain the representation of formal languages with regular expressions and formal
grammars.
4. Understand abstract models of computational processes and speculate on the
powers and limitations of these models.
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Dan Simovici, Theory of Formal Languages with Applications, World Scientific,
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Theory, Languages, and Computation, 2006

Other References

Homework &
Projects es
Laboratory Work
Computer Use
Other Activities
Activities Quantity Effects on Grading, %
Midterm Exam 1 30%
Quizzes 2 10%
Homework 1 10%
Assessment Criteria | Projects
Term Paper/Project
Laboratory Work
Other Activities
Final Exam 1 50%




Course Plan

Weeks Topics Course Outcomes
1 Introduction 1
2 Finite Automata 2,4
3 Finite Automata 2,4
4 Regular Languages and Regular Expressions 1,3
5 Regular Languages and Regular Expressions 1,3
6 Properties of Regular Languages 1,3
7 Pumping Theorem for Regular Languages 1,3
8 Midterm Exam
9 Pushdown Automata 2,4
10 Form-Independent Languages 1,3
11 Parsing and Grammar 3
12 Pumping Theorem for Independent Languages 3
13 Turing Machines 2,4
14 | Turing Machines 2,4
15 Turing Machines and Computers 2,4
16 Final Exam
17 Final Exam

Relationship between the Course and Program

Program Outcomes Contribution

an ability to identify, formulate, and solve complex engineering problems by applying

1| principles of engineering, science, and mathematics X
an ability to apply engineering design to produce solutions that meet specified needs

2 | with consideration of public health, safety, and welfare, as well as global, cultural, X
social, environmental, and economic factors

3 | anability to communicate effectively with a range of audiences
an ability to recognize ethical and professional responsibilities in engineering situations

4 | and make informed judgments, which must consider the impact of engineering
solutions in global, economic, environmental, and societal contexts
an ability to function effectively on a team whose members together provide leadership,

5 | create a collaborative and inclusive environment, establish goals, plan tasks, and meet
objectives
an ability to develop and conduct appropriate experimentation, analyze, and interpret

6 | data, and use engineering judgment to draw conclusions X
an ability to acquire and apply new knowledge as needed, using appropriate learning

7 strategies

Lecturer

Date
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Dersin Ad1 Bicimsel Diller ve Soyut Makineler
. AKTS Ders Dagilimi, Saat/Hafta
Kodu Yaryih Kredisi Kredisi Teorik Uygulama Laboratuvar
BI1L403 5 3 6 3 0 0

Boliim/Program Bilgisayar Miihendisligi
Dersin Tiirtii Secmeli | Dersin Dili ‘ Tiirkge
Dersin Onkosullar Yok

e - Temel Miihendislik Insan ve Toplum
E:{:ﬁ:?;rgyge Gore Temel Bilim Miihendislik Tasarimi Bilim

gorist= %20 %30 %30 %20

Dersin Igerigi

Bu ders kapsaminda otomata teorisi ve bicimsel diller konular1 anlatilmaktadir. Ayrica
diizenli ifadeler ve bigimsel diller, sonlu otomata, pushdown otomata ve Turing
makinelerine giris konular1 anlatilmaktadir.

Dersin Amaci

Bu dersin amaci soyut makinelerin becerileri iizerine ogrencilerin calisabilmesini
saglamaktir.

Dersin Ogrenme
Ciktilari

Bu dersi alan 6grenciler,

1. Otomata teorisi, hesaplama kurami ve bigimsel dillere iliskin temel kavramlar1 ve
modelleri agiklayabileceklerdir.

2. Sonlu durum makineleri, asag1 itmeli makineler ve Turing makineleri gibi soyut
makineler lizerine sorular ¢dzebilecekler.

3. Bigimsel dillerin; diizenl ifadeler ve bi¢imsel gramerlerle gosterimlerini
aciklayabileceklerdir.

4. Hesaplama siirecinin soyut modellerini anlayacaklar, bu modellerin giigleri ve
sinirlart hakkinda fikir yiiriitebilecekler.

Ders Kitabi Unal Yarimagan, Ozdevinirler (Otomatlar) Kurami ve Bigimsel Diller, Akademi
Yayincilik, 2011
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Theory, Languages, and Computation, 2006
Diger Kaynaklar -
Odevler ve Projeler | Evet
Laboratuvar i
Uygulamalari
Bilgisayar Kullanimi | -
Diger Uygulamalar | -
Faaliyetler Sayisi Degerlendirmedeki Katkisi, %
Y1l i¢i Sinavlar 1 %30
Kisa Sinavlar 2 %10
Basar] C)devler 1 %10
Degerlendirme Projeler
Sistemi Dénem Odevi/Projesi
Laboratuvar Uygulamasi
Diger Uygulamalar
Final Sinavi 1 %50




Ders Plam

Hafta Konular Dersin Ciktilar:
1 Girig 1
2 Sonlu Otomatlar 2,4
3 Sonlu Otomatlar 2,4
4 Diizenli Diller ve Diizenli Ifadeler 1,3
5 Diizenli Diller ve Diizenli Ifadeler 1,3
6 Diizenli Dillerin Ozellikleri 1,3
7 Diizenli Diller i¢in Pumping Teoremi 1,3
8 Ara Sinav
9 Pushdown Otomatlar 2,4
10 Bi¢imden Bagimsiz Diller 1,3
11 Parsing ve Gramer 3
12 Bagimsiz Diller i¢in Pumping Teoremi 3
13 Turing Makineleri 2,4
14 Turing Makineleri 2,4
15 Turing Makineleri ve Bilgisayarlar 2,4
16 Final Siawv1
17 Final Smavi
Dersin Programla iliskisi
Programin mezuna kazandiracagi bilgi ve beceriler (Programa ait ¢iktilar) Katki

Miihendislik, bilim ve matematik ilkelerini uygulayarak karmasik

1 | mithendislik problemlerini tanimlama, formiile etme ve ¢6zme becerisi X
Halk sagligi, giivenligi ve refahinin yani sira kiiresel, kiiltiirel, sosyal,
2 | gevresel ve ekonomik faktorleri dikkate alarak belirli ihtiyaclar1 karsilayan X
cozlimler liretmek i¢in mithendislik tasarimini uygulama becerisi
3 | Cesitli izleyicilerle etkili iletisim kurma becerisi
Miihendislik durumlarinda etik ve profesyonel sorumluluklari tanima ve
mithendislik ¢6zlimlerinin kiiresel, ekonomik, cevresel ve toplumsal
4 baglamlardaki etkisini dikkate almas1 gereken bilgiye dayali kararlar verme
becerisi
Uyelerinin birlikte liderlik sagladigi, isbirlikgi ve kapsayici bir ortam
5 | yarattigi, hedefler belirledigi, gorevleri planladig: ve hedefleri karsiladig: bir
ekipte etkin bir sekilde galisabilme becerisi
Uygun deneyler gelistirme ve yiirlitme, verileri analiz etme ve yorumlama ve
6 sonuclara varmak i¢in miihendislik yargisin1 kullanma becerisi X
; Uygun 0grenme stratejilerini kullanarak gerektiginde yeni bilgi edinme ve

uygulama becerisi

Dersi Veren Ogretim Uyesi

Tarih




