2023 - 2024 / YZM510 - Computational Theory / Computational Theory

GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Computational Theory / Computational Theory

Ders Kodu / Course Code

YZM510

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Master with Thesis / Master with Thesis

Ders Akts Kredi / ECTS 6.00
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

Daytime Class / Daytime Class

Egitim Dili / Education Language

Turkish / Turkish

On Kosulu Olan Ders(ler) /
Precondition Courses

YOK

NONE

Amaci / Purpose

Bu dersin amaci, 6grencilere hesaplama teorisi alaninin temel kavramlarini ve yontemlerini
ogretmek, dil teorisi, otomata kurami, hesaplanabilirlik, hesaplama karmasikligi, paralel
hesaplama, sayisal hesaplama, hesaplama geometrisi, biyoinformatik ve hesaplama
alanindaki yeni gelismeler gibi konulara odaklanmak, 6grencileri hesaplamali diigsinme
becerileri ve algoritmik problemlere yaklagsma yetenekleri ile donatmaktir.

The aim of this course is to introduce students to the basic concepts and methods of
the field of theory of computation, focusing on topics such as language theory,
automata theory, computability, computational complexity, parallel computing,
numerical computing, computational geometry, bioinformatics and new developments
in the field of computation, equipping students with computational thinking skills and
the ability to approach algorithmic problems.

igerigi / Content

Bu dersin amaci, 6grencilere hesaplama teorisi alaninin temel kavramlarini ve yontemlerini
ogretmek, dil teorisi, otomata kurami, hesaplanabilirlik, hesaplama karmasikhigi, paralel
hesaplama, sayisal hesaplama, hesaplama geometrisi, biyoinformatik ve hesaplama
alanindaki yeni gelismeler gibi konulara odaklanmak, 6grencileri hesaplamali diiginme
becerileri ve algoritmik problemlere yaklagsma yetenekleri ile donatmaktir.

The aim of this course is to introduce students to the basic concepts and methods of
the field of theory of computation, focusing on topics such as language theory,
automata theory, computability, computational complexity, parallel computing,
numerical computing, computational geometry, bioinformatics and new developments
in the field of computation, equipping students with computational thinking skills and
the ability to approach algorithmic problems.

Onerilen Diger Hususlar /
Recommended Other
Considerations

YOK

NONE

Staj Durumu / Internship Status




Kitabi / Malzemesi / Onerilen "Introduction to the Theory of Computation" - Michael Sipser
Kaynaklar / Books / Materials /

"Introduction to the Theory of Computation" - Michael Sipser

Recommended Reading "Automata Theory, Languages, and Computation" - John E. Hopcroft, Rajeev Motwani, "Automata Theory, Languages, and Computation" - John E. Hopcroft, Rajeev Motwani,

Jeffrey D. Ullman

Kumar

A. Teukolsky, William T. Vetterling, Brian P. Flannery

Jeffrey D. Ullman

"Computational Complexity: A Modern Approach" - Sanjeev Arora, Boaz Barak "Computational Complexity: A Modern Approach" - Sanjeev Arora, Boaz Barak

"Introduction to Parallel Computing" - Ananth Grama, Anshul Gupta, George Karypis, Vipin | "Introduction to Parallel Computing" - Ananth Grama, Anshul Gupta, George Karypis,

Vipin Kumar

"Numerical Recipes 3rd Edition: The Art of Scientific Computing" - William H. Press, Saul "Numerical Recipes 3rd Edition: The Art of Scientific Computing" - William H. Press,

Saul A. Teukolsky, William T. Vetterling, Brian P. Flannery

Ogretim Uyesi (Uyeleri) / Faculty -
Member (Members)

OGRENME GIKTILARI / LEARNING OUTCOMES

1 Hesaplanabilirlik ve hesaplanamazlik kavramlarini anlamak Understand the concepts of computability and incomputability

2 Hesaplama modellerini (sonlu otomatlar, Turing makineleri, lambda hesaplamasi vb.) 6grenmek Learn models of computation (finite automata, Turing machines, lambda calculus, etc.)
3 Hesaplama karmasikhgi siniflarini (P, NP, NP-tam vb.) anlamak Understand computational complexity classes (P, NP, NP-completeness, etc.)

4 Hesaplama teorisinin gergek diinya problemlerine uygulanmasini kavramak Grasp the applications of computation theory to real-world problems

5 Hesaplama teorisindeki glincel gelismeleri takip etmek Keep up with current advancements in computation theory

HAFTALIK DERS iGERIGi / DETAILED COURSE OUTLINE

217




Hafta / Week

Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
1 Hesaplama Teorisi'ne Girig
Introduction to Computation Theory
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Finite Automata ve Diller
Finite Automata and Languages
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Diizenli ifadeler ve Regiiler Diller
Regular Expressions and Regular Languages
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Baglasim Dili ve Baglasim Gramerleri
Context-Free Language and Context-Free Grammars
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Chomsky Hiyerarsisi ve Dil Siniflar

Chomsky Hierarchy and Language Classes
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Turing Makineleri ve Hesaplanabilirlik
Turing Machines and Computability
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Karar Problemleri ve Y&nlendirilebilir Grafikler
Decision Problems and Directed Graphs
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Ara Sinav
Midterm Exam
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Yakinsaklik ve Hesaplama Karmasikligi
Convergence and Computational Complexity
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Hesaplama Geometrisi ve Geometrik Algoritmalar
Computational Geometry and Geometric Algorithms
. . gretim Yont .. -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Sayisal Hesaplama ve Hesaplamali Matematik

Numerical Computation and Computational Mathematics

417




Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Paralel Hesaplama ve Dagitik Algoritmalar
Parallel Computation and Distributed Algorithms
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁgll(rlnerils)l'gt:é?]i\rgz Methods On Hazirlik / Preliminary
Technigues
13 Hesaplama Biyolojisi ve Biyoinformatik
Computational Biology and Bioinformatics
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(l?;ri/s)rgsgiﬁz Methods On Hazirlik / Preliminary
Techniques
14 Hesaplama Teorisi'ne Girig
Recent Advances and Applications in Computation Theory
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Final Sinavi
Final Exam
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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 1 100
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 Nurr¥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:
iS YUKU / WORKLOADS
Siiresi | Toplam Is Yiikii
. Sayi/ (Saat) / (Saat) / Total
SR Er e e Number | Duration Work Load
(Hours) (Hour)
Ara Sinav / Midterm Examination 1 72.00 72.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 1.00 1.00
Final Sinavi / Final Examination 1 76.00 76.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 1.00 1.00
Toplam / Total: 4 150.00 150.00

Dersin AKTS Kredisi = Toplam Is Yiikii (Saat) / 25.00 (Saat/AKTS) = 150.00/25.00 = 6.00 ~ 6.00 / Course ECTS Credit = Total Workload (Hour) / 25.00 (Hour / ECTS) = 150.00 / 25.00 = 6.00 ~ 6.00
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PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktilari / Program Ciktilar / Program Outcomes
Hzailifg QUERES 111 (112113 (114|115 [1.16 [ 117 [ 1.1.8 [ 1.1.9 [1.1.101.1.11{1.1.12(1.1.13[1.1.14 [1.1.15

1.Hesaplanabilirlik ve
hesaplanamazlik kavramlarini
anlamak / Understand the 5 4 5 5 5 5 5 5 5 5 5 5 5 5 5
concepts of computability and
incomputability

2.Hesaplama modellerini
(sonlu otomatlar, Turing
makineleri, lambda
hesaplamasi vb.) 6grenmek / 3 4 4 5 4 4 4 4 4 4 4 4 4 4 4
Learn models of computation
(finite automata, Turing
machines, lambda calculus,
etc.)

3.Hesaplama karmasikhgi
siniflarini (P, NP, NP-tam vb.)
anlamak / Understand
computational complexity
classes (P, NP, NP-
completeness, etc.)

4.Hesaplama teorisinin gergek
diinya problemlerine
uygulanmasini kavramak / 3 4 4 4 4 4 4 4 5 5 5 5 5 5 5
Grasp the applications of
computation theory to real-
world problems

5.Hesaplama teorisindeki
glncel gelismeleri takip etmek /
Keep up with current 3 4 3 5 3 5 3 5 5 5 5 5 4 5 5
advancements in computation
theory

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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