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Dersin icerigi

(Course Description)

Bir hesaplamanmin zaman/yer karmasikligini Olgiilmesine yonelik metodlar, belli bash
algoritmik tasarim yaklasimlari, P ve NP kavramlari, yaklasim algoritmalari, rastgele
algoritmalar, kayan veri algoritmalari, dig-hafiza algoritmalar1 ve ilgili veri yapilar

Time/space complexity analysis of algorithms and basic algorithm design approaches, P versus
NP concept, approximation algorithms, randomization, streaming algorithms, external-
memory algorithms and related data structures

Dersin Amaci

(Course Objectives)

1) Algoritma tasarim ve analizindeki temellerin kavranilmasi

2) NP-complete kavrami ve bunlara yonelik ¢6ziim ¢abalar

3) Rastgelelik kavramu ile zor problemlere yaklagimin 6grenilmesi

4) Akan veriler lizerinde sifir veya ¢ok az hafiza ile islem yapilamsinin kavranmsi

5) i¢ hafizaya sigmayan veri kiimeleri iizerinde hesaplama yapmanin yollarinin kavranmasi

1) Understanding the fundamentals in algorithm design and analysis
2) Learning NP-complete concept and ways to approximate solutions
3) Using randomness in algorithm design

4) Learning methods to deal with the streaming data

5) Learning to deal with large data sets on external memory

Dersin Ogrenme
Ciktilar

(Course Learning
Outcomes)

Bu dersi basariyla tamamlayan dgrenciler asagidaki konulart bilir:

1) Temel algoritma tasarim prensipleri

2) Bir algoritmanin zaman ve yer karmasikliginin hesaplanmasi

3) NP-complete ve NP-hard kavramlarinin ne ifade ettigi

4) NP-complete problemlere yaklastirma algoritmalari ile ¢6ziim arama

5) Rastgeleligin nerede ve nasil kullanilabilecegdi

6) Akan veri tizerinde temel hesaplamalar

7) Hafizaya sigmayan bilyiik veri kiimelerinin digl hafizada islenme metodlari

Students who pass the course knows:

1) Basic algorithm design principles

2) How to compute the time and space complexity of an algorithm

3) What NP-complete, NP-hard means

4) Ways to handle NP-complete problems via approximation

5) How and when randomization helps

6) Basics of computing on streaming data

7) How to process large data sets exceeding the internal memory capacity via external
memory algorithms




Kaynaklar

(References)

[1] Introduction to Algorithms, Thomas H. Cormen, Charles E. Leiserson, Ronald L.
Rivest, Cliford Stein, 3rd Edition, 2009

[2] Algorithm Design , Jon Kleinberg, Eva Tardos.

[3] Algorithms and Data Structures for External Memory,J. S. Vitter. Now Publishers,
2008.

[4] Her hafta dagitilacak olan yazi ve makaleler (Handouts that will be distributed during
the course)

Odevler ve Projeler

(Homework &
Projects)

Laboratuar
Uygulamalar1

(Laboratory Work)

Bilgisayar Kullanimi

(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

(Assessment Criteria)

Faaliyetler Adedi* Degerlendirmedeki Katkisi, %
(Activities) (Quantity) (Effects on Grading, %)

Y1l i¢i Siavlan 1 30
(Midterm Exams)

Kisa Siavlar 7 30
(Quizzes)

Odevler - -
(Homework)

Projeler - -
(Projects)

Dénem Odevi/Projesi - .
(Term Paper/Project)

Laboratuar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Smaw1 1 40
(Final Exam)




DERS PLANI

Dersin
Hafta Konular Ciktilan
1 Algoritma tasariminda kullanilan temel yaklagimlar 1
2 Algoritmalarin Zaman ve yer karmagikligi hesaplanmasi I: Temel Bilgiler 2
3 Algoritmalarin Zaman ve yer karmagsikligi hesaplanmasi 11: Karmagiklik teorisi ileri konular 2
4 NP-completeness kavrami 3
5 NP-complete problemler : Temel problemlerin tanitimi 4
6 NP-complete problemler igin yaklagik hesaplama algoritmalari 4
7 Rastgelelik tabanli algoritmalar I: Temel algoritmalar ve konsept 5
8 Rastgelelik tabanli algoritmalar 11: Uygulama konular1 ve ilgili veri yapilari 5
9 Akan veri algoritmalar1 I: Temel algoritmalar ve yaklagimlar 6
10 Akan veri algoritmalari 11: {lgili veri yapilar1 ve uygulamalar 6
11 Dis hafiza algoritmalari | : Temel konsept, bilgisayar mimarisinde hafiza elemanlarini tekrar 7
12 Dis hafiza algoritmalar I1: Temel yaklagimlar ve algoritmalar 7
13 Dis hafiza algoritmalar I11: Veri yapilar1 ve uygulamalar 7
14 Dersin degerlendirmesi ve serbest tartigsma 1
COURSE PLAN
Course
Weeks Topics Outcomes
1 Fundamental approaches in algorithm design 1
2 Time and space complexity analysis of algorithms: Fundamental Issues 2
3 Time and space complexity analysis of algorithms: Complexity Theory 2
4 NP-completeness 3
5 NP-complete problems : Fundamental NP complete problems and reduction 4
6 Approximation Algorithms for NP-complete problems 4
7 Randomized Algorithms I: Main concept and basic algorithms 5
8 Randomized Algorithms Il: Applications and related data structures 5
9 Streaming Data Algorithms I: Main concept and basic algorithms 6
10 Streaming Data Algorithms I1: Applications and related data structures 6
11 External Memeory Algorithms I: Main concept review of the memory hierarchy 7
12 External Memeory Algorithms Il: Basic algorithms 7
13 External Memeory Algorithms 111 Related algorithms and data structures 7
14 Review of the course and free discussion 1




Dersin Bilisim Uygulamalan Yiiksek Lisans Programyla iliskisi

Katki
Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ¢iktilar) Seviyesi
2
i Lisans diizeyi yeterliliklerine dayali olarak, Bilisim Uygulamalari alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).
ii. | Bilisim Uygulamalar1 alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).
iii. [ Bilisim Uygulamalar alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri X
kullanabilme (beceri).
iv. | Bilisim Uygulamalar1 alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
biitiinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).
V. Bilisim Uygulamalari alani ile ilgili karsilagilan sorunlari arastirma yontemlerini kullanarak
¢oziimleyebilme (beceri).
vi. ]| Bilisim Uygulamalar1 alani ile ilgili uzmanlhk gerektiren bir caligmay1 bagimsiz olarak
yiriitebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).
vii. | Bilisim Uygulamalar1 alan: ile ilgili uygulamalarda karsilasilan ve dngdriilemeyen karmasik
sorunlarin ¢6ziimii i¢in yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6ziim
iiretebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).
viii. ] Bilisim Uygulamalar alani ile ilgili sorunlarin ¢6ztimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).
ix. | Bilisim Uygulamalar1 alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir X
yaklasimla degerlendirebilme ve grenmesini yonlendirebilme (Ogrenme Yetkinligi).
X. Bilisim Uygulamalar1 alanindaki giincel gelismeleri ve kendi ¢alismalarini, nicel ve nitel veriler
ile destekleyerek, alanindaki ve alan disindaki gruplara, yazil, sézlii ve gorsel olarak sistemli
bigimde Tiirkge ve/veya ingilizce olarak aktarabilme (letisim ve Sosyal Yetkinlik).
xi. | Sosyal iliskileri ve bu iligkileri yonlendiren normlari elestirel bir bakis agisi ile inceleyebilme,
gelistirebilme ve gerektiginde degistirmek iizere harekete gegebilme (iletisim ve Sosyal
Yetkinlik).
xii. | Bilisim Uygulamalar1 alaninin gerektirdigi diizeyde bilgisayar yazilinu ile birlikte bilisim ve
iletisim teknolojilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Yetkinlik).
xiii. | Bilisim Uygulamalari alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve
duyurulmas: asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek
denetleyebilme ve bu degerleri dgretebilme (Alana Ozgii Yetkinlik).
xiv. | Bilisim Uygulamalart alan ile ilgili konularda strateji, politika ve uygulama planlart
gelistirebilme ve elde edilen sonuglar1, kalite stiregleri gergevesinde degerlendirebilme (Alana
Ozgi Yetkinlik).
xv. [ Bilisim Uygulamalar1 alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama
becerilerini, disiplinler arasi calismalarda kullanabilme (Alana Ozgii Yetkinlik).
xvi. | Kendi ¢aligmalarini, Biligim Uygulamalar1 alanindaki uluslararas1 platformlarda, yazili, sozlii

ve/veya gorsel olarak aktarabilme (Alana 6zgi yetkinlik).

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Applied Informatics Graduate (MS) Curriculum

Level of
Program Outcomes Contribution
1 2 3
i. | Developing and intensifying knowledge in Applied Informatics area, based upon the X
competency in the undergraduate level (sufficient knowledge) (knowledge).
ii. | Grasping the inter-disciplinary interaction related to Applied Informatics area (knowledge).
iii. | The ability to use the expert-level theoretical and practical knowledge acquired in Applied X
Informatics area (skill).
iv. | Interpreting and forming new types of knowledge by combining the knowledge from Applied
Informatics area and the knowledge from various other disciplines (skill).
v. | Solving the problems faced in Applied Informatics area by making use of the research X
methods (skill).
vi. | The ability to carry out a specialist study related to Applied Informatics area independently
(Competence to work independently and take responsibility).
vii. | Developing new strategic approaches to solve the unforeseen and complex problems arising in
the practical processes of Applied Informatics area and coming up with solutions while taking
responsibility (Competence to work independently and take responsibility).
viii. | Fulfilling the leader role in the environments where solutions are sought for the problems
related to Applied Informatics area (Competence to work independently and take
responsibility)
ix. | Assessing the specialist knowledge and skill gained through the study with a critical view and X
directing one’s own learning process (Learning Competence).
X. | Systematically transferring the current developments in Applied Informatics area and one’s
own work to other groups in and out of Applied Informatics area; in written, oral and visual X
forms in Turkish and/or English (Communication and Social Competency).
xi. | Ability to see and develop social relationships and the norms directing these relationships with
a critical look and the ability to take action to change these when necessary. (Communication
and Social Competency).
xii. | Using the computer software together with the information and communication technologies
efficiently and according to the needs of Applied Informatics area (Communication and Social
Competency).
xiii. | Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Applied Informatics area related data and the ability to
teach these values to others (Area Specific Competency).
xiv. | Developing strategy, policy and application plans concerning the subjects related to Applied
Informatics area and the ability to evaluate the end results of these plans within the frame of
quality processes (Area Specific Competency).
xv. | Using the knowledge and the skills for problem solving and/or application (which are X
processed within the area) in inter-disciplinary studies (Area Specific Competency).
xvi. | The ability to present one’s own work within the international Applied Informatics
environments orally, visually and in written forms (Area Specific Competency).
1: Little, 2. Partial, 3. Full
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