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GENEL TANIM / GENERAL DESCRIPTION

Ders Adi / Course Name

EVOLUTIONARY COMPUTING / EVOLUTIONARY COMPUTING

Ders Kodu / Course Code

501008022023

Ders Tirii / Course Type

Ders Seviyesi / Course Level

First Cycle / First Cycle

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 4

Ogretim Sistemi / Teaching System

Face to Face / Face to Face

Egitim Dili / Education Language

English / English

On Kosulu Olan Ders(ler) /
Precondition Courses

Amaci / Purpose

Bu dersin amaci 6grencilere evrimsel hesaplama ydntemleri ve bunlarin eniyileme
problemleri Gizerinde uygulamalari hakkinda bilgi vermektir.

This course aims to provide information about evolutionary computation techniques
and their application to optimization problems.

igerigi / Content

Evrimsel hesaplama ydntemleri, ayrik ve strekli eniyileme problemleri, evrimsel
hesaplama igin yazihm kuttiphaneleri, genetik algoritmalar, genetik programlama, evrim
stratejileri, diferansiyel gelisim, pargacik siirii eniyilemesi.

Evolutionary computation methods, discrete and continuous optimization problems,
software libraries for evolutionary computation, Genetic Algorithms, Genetic
Programming, Evolution Strategies, Differential Evolution, Particle Swarm
Optimization.

Onerilen Diger Hususlar /
Recommended Other
Considerations

Staj Durumu / Internship Status

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

Ders kitabi: Introduction to Evolutionary Computing by A.E. Eiben and J.E. Smith,
Springer, 2003

Yardimci kitaplar: 1.Global Optimization Algorithms - Theory and Application -Thomas
Weise, http://www.it-weise.de/projects/book.pdf, 2009

2.Essentials of Metaheuristics, Sean Luke, Second Edition (Online Version 2.2 October,
2015)

Textbook: Introduction to Evolutionary Computing by A.E. Eiben and J.E. Smith,
Springer, 2003

Reference books: 1.Global Optimization Algorithms - Theory and Application -Thomas
Weise, http://www.it-weise.de/projects/book.pdf, 2009

2.Essentials of Metaheuristics, Sean Luke, Second Edition (Online Version 2.2
October, 2015)

Ogretim Uyesi (Uyeleri) / Faculty
Member (Members)

Dr.




OGRENME GIKTILARI / LEARNING OUTCOMES

Evrimsel hesaplama ve temel bilesenlerini agiklayabilme. To be able to explain evolutionary computation and its main components.

Verilen probleme gére uygun evrimsel hesaplama yéntemini secebilme. To be able to identify the most appropriate evolutionary computation method to a given problem.
Evrimsel hesaplama ydntemlerini eniyileme problemlerinin ¢géziimiine uygulayabilme. To be able to apply evolutionary computation methods to optimization problems.

Verilen bir evrimsel hesaplama metodunun performansini gelistirebilme. To be able to improve the performance of evolutionary computation methods.

HAFTALIK DERS ICERIGi / 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 Evrimsel Hesaplamaya giris Girig
Introduction to evolutionary computation
. . gretim Yont .. _—
Teorik Dersler / Theoretical Uygulama Lab '(I:')gl:ﬁi;(?;ri/(?l'r;:cmi\rgz Methods On Hazirlik / Preliminary
Techniques
2 Eniyileme, modelleme ve benzetim
Optimization, modelling and simulation
Teorik Dersler / Theoretical Uygulama Lab ?g;ﬁiﬁ:ﬁgtsgig Methods On Hazirlik / Preliminary
Techniques
3 Evrimsel Algoritmalar ve temel bilesenleri
Evolutionary algorithms and their main components
. . Ogretim Yont - _
Teorik Dersler / Theoretical Uygulama Lab Tgl:ﬁill(rlgri/?rgsgig Methods On Hazirlik / Preliminary
Techniques
4 Genetik Algoritmalar 1
Genetic Algorithms 1
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab Ogretim Yontem ve On Hazirlik / Preliminary

Teknikleri/Teaching Methods
Technigues

5 Genetik Algoritmalar 2

Genetic Algorithms 2
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
6 Evrimsel Hesaplama igin yazihm kittiphaneleri ve kullanimi
Software libraries and their usage for evolutionary computation
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
7 Evrim Stratejileri
Evolution Strategies
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
8 Genetik Programlama
Genetic Programming
gretim YO "
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
9 Diferansiyel Gelisim
Differential Evolution
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
10 Parcacik Sira Eniyilemesi
Particle Swarm Optimization
. . gretim Yont N -
Teorik Dersler / Theoretical Uygulama Lab '?eglzﬁill(r;;ri/(?rr;aeg;i\r/\z Methods On Hazirlik / Preliminary
Techniques
11 Arasinav

Midterm Exam
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Ogretim Yontem ve

Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
12 |Ogrenci Sunumlari 1
Student presentations 1
. . Ogretim Yontem ve = .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Technigues
13 |Ogrenci Sunumlan 2
Student presentations 2
. . Ogretim Yoéntem ve . o
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
14  |Ogrenci Sunumlan 3
Student presentations 3
gretim YO .
Teorik Dersler / Theoretical Uygulama Lab 'Cl')glzﬁmqeri/(')l'gt:cr:?\i\r,lz Methods On Hazirlik / Preliminary
Technigues
15 Dénem projesi kontroli
Evaluation of the term project
. . Ogretim Yoéntem ve x .
Teorik Dersler / Theoretical Uygulama Lab Teknikleri/Teaching Methods On Hazirlik / Preliminary
Techniques
16 Final sinavi
Final Exam
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DEGERLENDIRME / EVALUATION

Katki Yiizdesi /

Yariyil (Yil) igi Etkinlikleri / Term (or Year) Learning Activities Nii)l/tlaér 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 Nun¥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:
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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
Final Sinavi / Final Examination 1 2.00 2.00
Derse Katilim / Attending Lectures 14 3.00 42.00
Rapor Hazirlama / Report Preparation 1 10.00 10.00
Proje Hazirlama / Project Preparation 1 36.00 36.00
Seminer / Seminar 1 8.00 8.00
Ara Sinav igin Bireysel Calisma / Individual Study for Mid term Examination 1 20.00 20.00
Final Sinavi igiin Bireysel Calisma / Individual Study for Final Examination 1 30.00 30.00

21 111.00 150.00

Toplam / Total:

Dersin AKTS Kredisi = Toplam is Yiikii (Saat) / 30.00 (Saat/AKTS) = 150.00/30.00 = 5.00 ~ 5.00 / Course ECTS Credit = Total Workload (Hour) / 30.00 (Hour / ECTS) = 150.00 / 30.00 = 5.00 ~ 5.00

718




PROGRAM VE OGRENME CIKTISI / PROGRAM LEARNING OUTCOMES

Ogrenme Ciktllan / Program Ciktilari / Program Outcomes
Healtilyg (Ol 111 (112113 [1.1.4 | 115 [ 116 | 1.1.7 | 1.1.8 | 1.1.9 [1.1.10[1.1.11

1.Evrimsel hesaplama ve temel
bilesenlerini agiklayabilme. / To
be able to explain evolutionary 4 3 3 2 3 2
computation and its main
components.

2.Verilen probleme goére uygun
evrimsel hesaplama ydntemini
secgebilme. / To be able to
identify the most appropriate
evolutionary computation
method to a given problem.

3.Evrimsel hesaplama
yontemlerini eniyileme
problemlerinin ¢ézumine
uygulayabilme. / To be able to 3 5 3 3 3 4
apply evolutionary computation
methods to optimization
problems.

4 Verilen bir evrimsel
hesaplama metodunun
performansini gelistirebilme. /
To be able to improve the
performance of evolutionary
computation methods.

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