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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Formal Language and Automata Theory / Formal Language and Automata Theory

Ders Kodu / Course Code

ESOF206

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 / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Bu dersin amaci, 6grencilere kesikli hesap islemlerini yapan sistemleri tasarlayip analiz
edebilmeleri igin gerekli teorik bilgilerin saglanmasidir.

The aim of this course is to provide students with the necessary theoretical knowledge
to be able to design and analyze systems that perform discrete calculations.

igerigi / Content

*Otomata kavraminin anlatiimasi; Otomata tiplerinin anlatiimasi,

+1. tip olarak Sonlu Otomatlarin tanimi; bir dili nasil kabul eder, hangi dil tiplerini kabul eder
ornek lizerinden anlatimi,

*Sonlu Durumlu Belirsiz Otomatlarin anlatimi, Sonlu Durumlu Belirsiz Otomatlarin Belirli
Otomata donustirilmesi yontemlerinin anlatimi ve érneklerle gerceklemesi,

+Diizenli ifadeler nedir? Diizenli Diller nedir ve Ozellikleri nelerdir?

*Baglamdan Bagimsiz Gramerlerin tanimi ve baglamdan bagimsiz tiim dilleri kabul eden
itmeli Otomatlara giris yapiimasi

«Itmeli Otomatlar ve Baglamdan Bagimsiz Gramerlerin Denkligi

+Baglamdan Bagimsiz Gramerler Uzerindeki islemler ve Baglamdan Bagimsiz Gramerlerin
Kapalilik Ozelliklerinin anlatimi

«Itmeli otomatlarla 6rnek tasanimlar ve Turing Makinalar ve Orneklerle otomata tasarnimlari

+ Explaining the concept of automata; Explaining automata types,

+ Definition of Finite Automata as type 1; how it accepts a language, which language
types it accepts,

* Explanation of Finite-State Indefinite Automata, Conversion of Finite-State Indefinite
Automata to Definite Automata and implementation with examples,

* What are Regular Expressions? What are Regular Languages and what are their
Features?

+ Definition of Context-Free Grammars and introduction to Push Automatons that
accept all context-free languages

+ Equivalence of Push Automatons and Context-Free Grammars

* Operations on Context-Free Grammars and Expression of Closeness Properties of
Context-Free Grammars

» Sample designs with push automatons and automata designs with Turing Machines
and Samples

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status




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

Otomatlar, Bicimsel Diller ve Turing Makineleri (Yazar: Dr.Emre SERMUTLU, Cinius
Yayinlarr)

Ozdevinirler (Otomatlar) Kurami ve Bigimsel Diller (Yazar: Unal Yarimagan Yayinevi:
Akademi)

Automata, Formal Languages and Algebraic Systems (Yazar: Masami Ito Yayinevi: World
Scientific Publishing Company)

Otomatlar, Bicimsel Diller ve Turing Makineleri (Yazar: Dr.Emre SERMUTLU, Cinius
Yayinlarr)

Ozdevinirler (Otomatlar) Kurami ve Bigimsel Diller (Yazar: Unal Yarimagan Yayinevi:
Akademi)

Automata, Formal Languages and Algebraic Systems (Yazar: Masami Ito Yayinevi:
World Scientific Publishing Company)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Soyut makine modellerini ve bigimsel dilleri anlayarak siniflandirma yapar. Makes classification by understanding abstract machine models and formal languages.
2 Cesitli bicimsel dilleri kabul edebilecek soyut makine modellerini tasarlar. Designs abstract machine models that can accept various formal languages.
3 Belli kurallar olan bir dili kabul eden yidin otomatanin tasarim projesini gercekleyebilir. It can implement the design project of a stack automaton that accepts a language with certain rules.

HAFTALIK DERS iGERIGi / 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 Sonlu Otomatlar
Finite Automata
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Belirlenimli Olamayan Otomatlar
Unsdefinite Automata
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Duzenli Diller
Regular Languages
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Diizenli ifadeler
Regular Expressions
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Pompalama Onsavi

Pumping Lemma
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Baglamdan Bagimsiz Gramerler
Context-Free Grammars
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Gramerlerin Farkli Bigimleri
Different Forms of Grammars
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Yigit Yapili Otomatlar
Stacked Automata
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Baglamdan Bagimsiz Olmayan Diller
Context-Free Languages
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Turing Makineleri

Turing Machines
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Karar Verilmeyen Dil
Undecided Language
Ogretim Yontem ve - -
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 P ve NP
P and NP
Ogretim Yontem ve . o
Teorik Dersler / Theoretical Uygulama Lab Tgknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14 Np- Tam Problemler

Np- Exact Problems
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DEGERLENDIRME / EVALUATION

. Savi/ Katki Yuzdesi /
Yanyil (Yil) Ii Etkinlikleri / Term (or Year) Learning Activities Nun}llber Percentage of
Contribution (%)
Ara Sinav / Midterm Examination 1 50
Makale Yazma / Writing Paper 1 50
Toplam / Total: 2 100
Basari Notuna Katki Yiizdesi / Contribution to Success Grade(%): 40
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities Nurr¥ber Percentage of
Contribution (%)
Final Sinavi / Final Examination 1 100
Toplam / Total: 1 100
Basari Notuna Katki Y{izdesi / Contribution to Success Grade(%): 60
Etkinliklerinin Basari Notuna Katki Ylizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 100
Degerlendirme Tipi / Evaluation Type:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
- Sayi/ (Saat) / (Saat) / Total
S e et eEes Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 2.00 2.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 25.00 25.00
Bireysel Calisma / Self Study 14 3.00 42.00
Final Sinavi / Final Examination 1 2.00 2.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 25.00 25.00
Makale Yazma / Writing Paper 1 30.00 30.00
Toplam / Total: 19 87.00 126.00
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Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 126.00/25.00 = 5.04 ~ / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 126.00 / 25.00 = 5.04 ~

PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari /
Learning Outcomes

Program Ciktilarn / Program Outcomes

1.1.2

1.1.3

114 (115|116 |1.1.7 | 1.1.8 | 1.1.9 [1.1.10(1.1.11

1.Soyut makine modellerini ve
bigimsel dilleri anlayarak
siniflandirma yapar. / Makes
classification by understanding
abstract machine models and
formal languages.

2.Cesitli bicimsel dilleri kabul
edebilecek soyut makine
modellerini tasarlar. / Designs
abstract machine models that
can accept various formal
languages.

3.Belli kurallari olan bir dili
kabul eden yigin otomatanin
tasarim projesini
gercekleyebilir. / It can
implement the design project of
a stack automaton that accepts
a language with certain rules.

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