2025 - 2026 / 9105055392024 - Computing Theory / Computing Theory

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Computing Theory / Computing Theory

Ders Kodu / Course Code

9105055392024

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Second Cycle / Second Cycle

Ders Akts Kredi / ECTS 8.00
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

1

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

N/A

N/A

Amaci / Purpose

Bu dersin amaci Otomata teorisi ve mevcut program dillerinden bir adim daha
soyutlastirilan formal dillere giris yapmaktir. Derleyici tasarimi ve yazihm mihendisligi gibi
bilgisayar bilimlerinin gesitli branglarina temel olusturan hesaplamanin temel modelleri
sunulacaktir. Dersin sonunda tim 6grencilerin bitin bu kavramlara miihendislik acisindan
hakim olmalar beklenmektedir.

The objective of this course is to introduce the theory of automata and formal
languages as a further step in abstracting the attention away from any particular kind
of programming language. Basic models of computation will be presented which will
set the grounds for many branches of computer science such as compiler design and
software engineering. At the end of the course, students are expected to deal with all
these concepts from an engineering viewpoint.

igerigi / Content

Ders iceriginde asadidaki konular yer alacaktir: diizenli ifadeler ve baglamdan bagimsiz
diller, sonlu ve yigin yapili otomat, Turing makineler, hesaplanabilirlik, karar verilemezlik ve
problem karmasikhgi.

The following topics will be included: regular expressions and contextfree languages,
finite and pushdown automata, Turing machines, computability, undecidability, and
complexity of problems.

Onerilen Diger Hususlar / N/A N/A
Recommended Other

Considerations

Staj Durumu / Internship Status yok none

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

Introduction to the theory of computation. Michael Sipser. ISBN 053494728X

Introduction to the theory of computation. Michael Sipser. ISBN 053494728X

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr. Ogr. Uy. Giil BOZTOK ALGIN




OGRENME GIKTILARI / LEARNING OUTCOMES

will be able to articulate Chomsky language hierarchy and corresponding automata and grammar

Chomsky dil hiyerarsisini karsilik gelen otomata ve gramer tipleriyle eslestirebilecek, types

Verilen bir otomata ya da gramerin izini strebilecek, will be able to trace a given automata or grammar,

Verilen bir otomata (DFA, NFA, PDA, TM) ya da grameri diger bir denk forma cevirebilecek will be able to convert a given automata (DFA, NFA, PDA, TM) or grammar to another equivalent

form,
Verilen bir dil icin otomata ya da gramer tasarimlayabilecek, will be able to design an automata or grammar for a given language,
Polinom zaman, deterministik olmayan polinom zaman, NP-tamlik, karar verilebilirlik ve karar will be able to define basic computational complexity concepts of polynomial time, non-deterministic
verilemezlik kavramlarini tanimlayabilecektir. polynomial time, NP-completeness, decidability and undecidability.

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE
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Hafta / Week

. . Ogretim Yont x -
Teorik Dersler / Theoretical Uygulama Lab Tglz(neill(rlgri/(?rr;a?gi\r/]z Methods On Hazirlik / Preliminary
Techniques
e Chapter 1. Sections 1.1.
Belirli Tartisma, S.Oﬂ.j cozumd, Soru & Introduction to the theory of
1 elirli Sonlu Otomata Cevap, Geri bildirim, Ders moutation. Michael Si
Anlatim / Sunum computation. Michael Sipser.
ISBN 053494728X
I Discussion, Problem Soling, - [[LRE0 I BB IE L o
Deterministic Finite Automata Siéégtgttligil feedback, Lecture / computation. Michael Sipser.
ISBN 053494728X
. . Ogretim Yont - L
Teorik Dersler / Theoretical Uygulama Lab Tgl?:ill(qzerils)l'r;:&i\rg Methods On Hazirlik / Preliminary
Techniques
Chapter 1. Sections 1.1.
- Introduction to the theory of
2 Belirli Sonlu Otomata computation. Michael Sipser.
ISBN 053494728X
Chapter 1. Sections 1.1.
TS Introduction to the theory of
Deterministic Finite Automata computation. Michael Sipser.
ISBN 053494728X
. . Ogretim Yont - L
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzeri/%r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
Chapter 1. Sections 1.2.
Belirsiz Sonlu Otomata Introduct|pn to the theor.y of
3 computation. Michael Sipser.
ISBN 053494728X
Chapter 1. Sections 1.2.
ST Introduction to the theory of
Nondeterministic finite automata computation. Michael Sipser.
ISBN 053494728X
. . Ogretim Yont - L
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(qzeri/%r;:giﬁz Methods On Hazirlik / Preliminary
Techniques
Chapter 1. Sections 1.2.
- Introduction to the theory of
4 Belirsiz Sonlu Otomata computation. Michael Sipser.
ISBN 053494728X
Chapter 1. Sections 1.2.
Nondeterministic finite automata Introductpn to the theor.y of
computation. Michael Sipser.
ISBN 053494728X
. . Ogretim Yont o L
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(?:erils)l'r;sgﬁi\r/z Methods On Hazirlik / Preliminary
Techniques
Chapter 1. Sections 1.3.
Diizenli ifadeler Introduction to the theory of
5 computation. Michael Sipser.
ISBN 053494728X
Chapter 1. Sections 1.3.
Reqular Expressions Introduction to the theory of
9 P computation. Michael Sipser.
ISBN 053494728X
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Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Diizenli ifadeler

Chapter 1. Sections 1.3.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Regular Expressions

Chapter 1. Sections 1.3.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Baglamdan Bagimsiz Dilbilgisi

Chapter 2. Sections 2.1.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Context-free Grammars

Chapter 2. Sections 2.1.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yéntem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Vize Sinavi

Midterm Exam

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Technigues

On Hazirlik / Preliminary

Baglamdan Bagimsiz Dilbilgisi

Chapter 2. Sections 2.1.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Context-free Grammars

Chapter 2. Sections 2.1.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

10

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Yigith Otomata

Chapter 2. Sections 2.2.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Pushdown Automata

Chapter 2. Sections 2.2.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X
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11

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Yigith Otomata

Chapter 2. Sections 2.2.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Pushdown Automata

Chapter 2. Sections 2.2.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

12

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Turing Makinesi

Chapter 3. Sections 3.1.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Turing Machines

Chapter 3. Sections 3.1.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

13

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yéntem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Turing Makinesi

Chapter 3. Sections 3.2, 3.3.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Turing Machines

Chapter 3. Sections 3.2, 3.3.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

14

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yéntem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Karar Verilebilirlik ve Karar Verilemezlik

Chapter 4. Introduction to the
theory of computation. Michael
Sipser. ISBN 053494728X

Decidability and Undecidability

Chapter 4. Introduction to the
theory of computation. Michael
Sipser. ISBN 053494728X

15

Teorik Dersler / Theoretical

Uygulama

Lab

Ogretim Yontem ve
Teknikleri/Teaching Methods
Techniques

On Hazirlik / Preliminary

Zaman Karmasikhgi: P, NP ve NP-Complete Siniflari

Chapter 7. Sections 7.2, 7.3.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X

Time Complexity: The classes P, NP and NP-Complete

Chapter 7. Sections 7.2, 7.3.
Introduction to the theory of
computation. Michael Sipser.
ISBN 053494728X
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities ] Percentage of
Number - A
Contribution (%)
Toplam / Total: 0 0
Basar Notuna Katki Yiizdesi / Contribution to Success Grade(%): 0
Savi/ Katki Yuzdesi /
Yanyil (Yil) Sonu Etkinlikleri / End Of Term (or Year) Learning Activities y Percentage of
Number o s
Contribution (%)
Toplam / Total: 0 0
Basari Notuna Katki Ylizdesi / Contribution to Success Grade(%): 0
Etkinliklerinin Basar Notuna Katki Yiizdesi(%) Toplami / Total Percentage of Contribution (%) to Success Grade: 0

Degerlendirme Tipi / Evaluation Type:
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IS YUKU / WORKLOADS

Siiresi | Toplam Is Yiikii
Son | S | Gaan o

(Hours) (Hour)
Ara Sinav / Midterm Examination 1 3.00 3.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 35.00 35.00
Bireysel Calisma / Self Study 16 5.00 80.00
Derse Katilim / Attending Lectures 16 3.00 48.00
Ev Odevi / Homework 2 4.00 8.00
Final Sinavi / Final Examination 1 3.00 3.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 40.00 40.00
Odev Problemleri igin Bireysel GCalisma / Individual Study for Homework Problems 2 5.00 10.00
Quiz / Quiz 1 2.00 2.00
Quiz i¢in Bireysel Calisma / Individual Study for Quiz 1 7.00 7.00
Biitlinleme Sinavi / Makeup Examination 1 3.00 3.00

43 110.00 239.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam g Yiikii (Saat) / 30.00 (Saat/AKTS) = 239.00/30.00 = 7.97 ~ / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 239.00 / 30.00 = 7.97 ~

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Learning Outcomes 1111112 (113|114 (115|116 | 1.1.7

1.Chomsky dil hiyerarsisini
karsilik gelen otomata ve
gramer tipleriyle
eslestirebilecek, / will be able 3 1 1 3 1
to articulate Chomsky
language hierarchy and
corresponding automata and
grammar types,

2.Verilen bir otomata ya da
gramerin izini stirebilecek, / will 9 1 9 1 1 5 4
be able to trace a given
automata or grammar,

3.Verilen bir otomata (DFA,
NFA, PDA, TM) ya da grameri
diger bir denk forma
Gevirebilecek, / will be able to
convert a given automata
(DFA, NFA, PDA, TM) or
grammar to another equivalent
form,

4 .Verilen bir dil icin otomata ya
da gramer tasarimlayabilecek, /
will be able to design an 3 1 2 2 1 5 4
automata or grammar for a
given language,

5.Polinom zaman, deterministik
olmayan polinom zaman, NP-
tamlik, karar verilebilirlik ve
karar verilemezlik kavramlarini
tanimlayabilecektir. / will be
able to define basic 5 1 4 3 1 5 5
computational complexity
concepts of polynomial time,
non-deterministic polynomial
time, NP-completeness,
decidability and undecidability.

Katki Duzeyi / Contribution Level : 1-Cok Diislik / Very low, 2-Dusiik / Low, 3-Orta / Moderate, 4-Yuksek / High, 5-Cok Yuksek / Very high
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