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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

Advanced Computation Theory / Advanced Computation Theory

Ders Kodu / Course Code

BLG512

Ders Tirii / Course Type

Ders Seviyesi / Course Level

Master without Thesis / Master without Thesis

Ders Akts Kredi / ECTS 6.00
Haftalik Ders Saati (Kuramsal) / 0.00
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

On Kosulu Olan Ders(ler) /
Precondition Courses

Yok

None

Amaci / Purpose

ileri Hesaplama Teorisi dersinin amaci, 6grencilere sayisal hesaplama alaninda derin bir
anlayis kazandirmak ve karmasik hesaplama problemlerini etkili bir sekilde ¢ozebilmelerini
saglamaktir. Bu ders, 6grencilere temel ve ileri diizeyde sayisal hesaplama konularinda
bilgi ve beceri kazandirarak, ileri arastirmalarda ve uygulamalarda basarili olmalarini
amaclamaktadir.

The aim of the Advanced Computation Theory course is to provide students with a
deep understanding in the field of numerical computation and to enable them to
effectively solve complex computational problems. This course aims to equip students
with knowledge and skills in both fundamental and advanced numerical computation
topics, with the goal of succeeding in advanced research and applications.

igerigi / Content

ileri Hesaplama Teorisi dersi, sayisal hesaplama alaninda derinlemesine bir anlayis
gelistirmeyi amaclayan kapsamli bir miifredat sunar. Bu ders, yakinsama ve kararlilik,
diferansiyel ve integral denklemlerin sayisal ¢éziimlemesi, lineer cebir ve matris
hesaplamalari gibi temel konulari igerir. Ayrica, optimizasyon ve sayisal optimizasyon
yoéntemleri, paralel hesaplama ve dagitik hesaplama ydntemleri gibi daha ileri diizey
konularn da kapsar. Ogrenciler, dogrusal olmayan denklemlerin sayisal gdziimlemesi,
integral denklemlerin ¢dziimlemesi, olasilik ve istatistiksel hesaplama yéntemleri gibi
alanlarda derinlemesine bilgi edinirler. Bu ders, 6grencilere karmasik hesaplama
problemlerini analiz etme ve ¢6zme becerilerini gelistirme firsati sunar, boylece ileri
seviyede bilimsel arastirmalarda ve uygulamalarda etkili bir sekilde ¢alisabilirler.

The content of the Advanced Computation Theory course aims to provide a
comprehensive curriculum for developing an in-depth understanding in the field of
numerical computation. This course covers fundamental topics such as convergence
and stability, numerical solution of differential and integral equations, and linear
algebra and matrix computations. Additionally, it includes more advanced topics such
as optimization and numerical optimization methods, parallel computation and
distributed computing methods. Students also gain in-depth knowledge in areas such
as numerical solution of nonlinear equations, solution of integral equations, probability
and statistical computation methods. This course provides students with the
opportunity to enhance their skills in analyzing and solving complex computational
problems, enabling them to work effectively in advanced scientific research and
applications.

Onerilen Diger Hususlar / Yok None
Recommended Other

Considerations

Staj Durumu / Internship Status Yok None




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

yok

none

Ogretim Uyesi (Uyeleri) / Faculty

Dr.Mahmut TURHAN

Dr.Mahmut TURHAN

Member (Members)
OGRENME CIKTILARI / LEARNING OUTCOMES
1 Sayisal hesaplama yontemlerini dogru bir sekilde segme ve uygulama yetenegi kazanma. Acquire the ability to correctly select and apply numerical computation methods.
2 Diferansiyel ve integral denklemleri sayisal olarak ¢6zebilme yetkinligi gelistirme. Develop competence in numerically solving differential and integral equations.
3 Lineer cebir ve matris hesaplamalarini anlayarak ileri diizeyde uygulama yapabilme becerisi edinme. Gain the ability to apply advanced-level linear algebra and matrix computations.
4 gOé:)I};r;ril:’;aesyon BB AT S T S el I S E Wi @ e ey i e Develop the skill to apply numerical optimization methods to solve optimization problems.
5 Paralel ve dagitik hesaplama yéntemlerini kullanarak karmasik hesaplama problemlerini ele alma Acquire competence in addressing complex computational problems using parallel and distributed
yetkinligi kazanma. computing methods.

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 Girig ve Genel Bakis
Introduction and Overview
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Sonlu Otomata ve Dizenli Diller
Finite Automata and Regular Languages
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Baglamdan Bagimsiz Diller ve Pushdown Otomata
Context Independent Languages and Pushdown Automata
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Baglamdan Bagimsiz Diller ve Pushdown Otomata
Context Independent Languages and Pushdown Automata
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Turing Makineleri ve Church-Turing Tezi

Turing Machines and the Church-Turing Thesis
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Turing Makineleri ve Church-Turing Tezi
Turing Machines and the Church-Turing Thesis
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Karar Verilebilirlik
Decidability
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Vize
Midterm Exam
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 indirgenebilirlik
Reducibility
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Zaman Karmasikhgi, P ve NP
Time Complexity, P and NP
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Yer karmasikhigdi

Location complexity
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 Rastgelelestirme
Randomization
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab '?glzﬁ;LT;ri/%Zt:g;li\éz Methods On Hazirlik / Preliminary
Technigues
13 Paralel karmasiklik
Parallel complexity
. . Ogretim Yont - .
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlrt\eri/s)l'r;sgiﬁge; Methods On Hazirlik / Preliminary
Techniques
14 Paralel karmasiklik

Parallel complexity

517




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 [ 116 | 1.1.7 [ 1.1.8 | 1.1.9 [1.1.10(1.1.11[1.1.12|1.1.13|1.1.14 [1.1.15

1.Sayisal hesaplama
yoéntemlerini dogru bir sekilde
sec¢me ve uygulama yetenegi
kazanma. / Acquire the ability 4 4 5 5 4 4 3 4 5 4 5 4 5 4 5
to correctly select and apply
numerical computation
methods.

2.Diferansiyel ve integral
denklemleri sayisal olarak
cozebilme yetkinligi
gelistirme. / Develop 4 4 4 5 5 4 5 5 5 5 5 5 4 4 4
competence in numerically
solving differential and integral
equations.

3.Lineer cebir ve matris
hesaplamalarini anlayarak ileri
diizeyde uygulama yapabilme
becerisi edinme. / Gain the 5 5 4 4 4 3 5 4 4 4 5 5 5 4 4
ability to apply advanced-level
linear algebra and matrix
computations.

4.0Optimizasyon problemlerini
cozmek icin sayisal
optimizasyon yontemlerini
uygulayabilme yetisi
gelistirme. / Develop the skill to
apply numerical optimization
methods to solve optimization
problems.

5.Paralel ve dagitik hesaplama
yontemlerini kullanarak
karmasik hesaplama
problemlerini ele alma yetkinligi
kazanma. / Acquire 4 5 5 5 4 4 4 4 4 4 5 4 4 5 4
competence in addressing
complex computational
problems using parallel and
distributed computing methods.

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