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Dersin Adi

Course Name

Hesaplamali Geometri

Computational Geometry

Dersin I¢erigi
I(Course Description)

30-60 kelime arasi

Kodu Yariyih Kredisi AKTS Kredisi Ders Seviyesi
(Code) (Semester) |(Local Credits)| (ECTS Credits) (Course Level)
BBL 5** Giiz/Bahar 3 75 Y.L.
BBL 5**E (Fall/Spring) (M.Sc.)
Lisansiistii Program Bilgisayar Bilimleri
|(Graduate Program) (Computer Science)
Dersin Tiirii Se¢meli Dersin Dili ingilizce/Tiirkge
(Course Type) (Elective) (Course Language)  J(English/Turkish)
Hesaplamali geometri algoritmalarinin  performans analizi. Konveks gdvde hesaplama

algoritmalari, liggen poligonlar, diisiik boyutlu dogrusal programlama ve Voronoi diyagramlari.
Acgozlil, rastgele, dinamik programlama ve bolme-ve-fethetme algoritma tasarimi. Arazi aramasi,
nokta konumu, kesit kesisimi ve 151n ¢ekimi i¢in gerekli geometrik veri yapilart.

Performance of computational geometry algorithms. Convex hulls, triangulate polygons, low-
dimensional linear programming and Voronoi diagrams. Greedy, randomized, dynamic
programming and divide-and-conquer algorithms. Geometric data structures. Range searching,
point location, segment intersection and ray shooting.

Dersin Amaci
I(Course Objectives)

IMaddeler halinde 2-5
adet

1) Hesaplamali Geometri problemleri i¢in algoritma analizi

2) Geometrik problemleri ¢6zmek icin kullanilan geligmis veri yapilari ve algoritmalar1 anlamak
3) Voronoi diyagramlar1 ve Delaunay Uggenlemeleri kavramlarini tanitmak.

4) Teorileri “En yakin komsu sorgusu” ve “Robot Hareket Planlamasi” gibi gercek geometrik
problemleri ¢6zmek i¢in kullanmak

1) Algorithmic analysis for problems in Computational Geometry.

2) Understand advanced data structures and algorithms for dealing with geometric problems.

3) Voronoi diagrams and Delaunay Triangulations.

4) Apply theory to solve real geometric problems such as nearest neighbor queries and robot
motion planning.

Dersin Ogrenme
[Ciktilarn

I(Cou rse Learning
Outcomes)

IMaddeler halinde 4-9
adet

Dersi basariyla tamamlayan 6grenciler asagidaki konular1 6grenmis olurlar:

1) Hesaplamali geometri algoritmalarinin dogrulugunu ispatlayabilir ve performansini analiz
edebilme

2) Konveks govde hesaplama algoritmalari, liggen poligonlar, diisiik boyutlu dogrusal
programlama ve Voronoi diyagramlari gibi ¢esitli geometrik problemlerin algoritmalari

3) Aggozli, rastgele, dinamik programlama ve bolme-ve-fethetme gibi algoritmalarin tasarim
teknikleri

4) Arazi aramasi, nokta konumu, kesit kesisimi ve 1s1n ¢ekimi i¢in gerekli geometrik veri yapilari

Students who pass the course:

1) Can proof the correctness and analyze the performance of computational geometry algorithms.
2) Knowledge of algorithms for several geometric problems such as algorithms to compute
convex hulls, triangulate polygons, low-dimensional linear programming and Voronoi diagrams
3) Understand the general algorithmic design techniques, such as greedy, randomized, dynamic
programming and divide-and-conquer.

4) Understand the geometric data structures such as, data structures for range searching, point
location, segment intersection and ray shooting.
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|Odevier ve Projeler

I(Homework & Projects)

[Laboratuvar
Uygulamalari

I(Laboratory Work)

Bilgisayar Kullanim

I(Computer Use)

Diger Uygulamalar

(Other Activities)

Basar1 Degerlendirme
Sistemi

I(Assessment Criteria)

Faaliyetler Adedi*
(Activities) (Quantity)

Degerlendirmedeki Katkisi, %
(Effects on Grading, %)

Y1l i¢i Sinavlan 1 %30

(Midterm Exams)

Kisa Siavlar 3 %30

(Quizzes)

|Odevler R N
(Homework)

Projeler - -
(Projects)

Donem Odevi/Projesi - N
(Term Paper/Project)

Laboratuvar Uygulamasi - -
(Laboratory Work)

Diger Uygulamalar - -
(Other Activities)

Final Sinavi 1 %40

(Final Exam)

*Yukarida Belirtilen Sayilar Minimum Olup Yerine Getirilmesi Zorunludur.




DERS PLANI

Dersin
Hafta Konular Ciktilar:

1 Hesaplamali Geometri Matematigi 1

2 |Cesitli konveks govde algoritmalari. Alt sinirlar. Uzaydaki digbiikey govde. 2

3 [Ucak siipiirme algoritmas. 2

4 Monoton poligonun iicgenlemesi. 2

5 Dokiim geometrisi. Yarim diizlem kavsaklari. 4

6 Artiml ve rastgele hale getirilmis algoritmalar. 3

7 1 boyutlu aralik aramasi 4

8 IKd-agaglari. Aralik agaglari. 4

9 Yiiksek boyutlu aralik agaclari. 4
10 Trapez haritalar. Nokta yeri saptama igin rastgele artimli bir algoritma. 4
11 Voronoi diyagramlari 2
12 Diizlemsel nokta kiimelerinin liggenlemesi. 2
13 Hat diizenlemeleri. Artimli yapim teknikleri. 4
14 Alandaki ileri uygulamalarin tartigilmasi 1

COURSE PLAN
Course
Weeks Topics Outcomes

1 IMathematics in Computational Geometry 1

2 \Various convex hull algorithms. Lower bounds. Convex hull in space. 2

3 JPlane sweep algorithm. 2

4 Triangulation of a monotone polygon. 2

5 IGeometry of casting. Half-plane intersections. 4

6 Incremental and randomized algorithms. 3

7 1D range searching 4

8 |Kd-trees. Range trees. 4

9  |Higher-dimensional range trees. 4
10 Trapezoidal maps. A randomized incremental algorithm for point location. 4
11 \Voronoi diagrams 2
12 Triangulation of planar point sets. 2
13 |Line arrangements. Incremental construction techniques. 4
14 |Discussion of advanced applications in the area 1




Dersin Bilgisayar Bilimleri Yiiksek Lisans Programyla iliskisi

Programin mezuna kazandiracag bilgi, beceri ve yetkinlikler (programa ait ciktilar)

Katki

Seviyesi

1

2 |3

Lisans diizeyi yeterliliklerine dayali olarak, Bilgisayar Bilimleri alaninda bilgilerini uzmanlik
diizeyinde gelistirebilme ve derinlestirebilme (yeterli bilgi birikimi) (bilgi).

Bilgisayar Bilimleri alaninin iligkili oldugu disiplinler arasi etkilesimi kavrayabilme (bilgi).

Bilgisayar Bilimleri alaninda edindigi uzmanlik diizeyindeki kuramsal ve uygulamali bilgileri
Jkullanabilme (beceri).

Bilgisayar Bilimleri alaninda edindigi bilgileri farkli disiplin alanlarindan gelen bilgilerle
iitlinlestirerek yorumlayabilme ve yeni bilgiler olusturabilme (beceri).

Bilgisayar Bilimleri alani ile ilgili karsilasilan sorunlar1 arastirma yontemlerini kullanarak
coziimleyebilme (beceri).

Vi.

Bilgisayar Bilimleri alani ile ilgili uzmanlik gerektiren bir ¢alismay1 bagimsiz olarak yiiriitebilme
I(Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

Vii.

Bilgisayar Bilimleri alan ile ilgili uygulamalarda karsilagilan ve dngdriilemeyen karmasik
sorunlarin ¢6ziimi i¢in yeni stratejik yaklasimlar gelistirebilme ve sorumluluk alarak ¢6ziim
Juretebilme (Bagimsiz Calisabilme ve Sorumluluk Alabilme Yetkinligi).

viii.

Bilgisayar Bilimleri alani ile ilgili sorunlarin ¢éziimlenmesini gerektiren ortamlarda liderlik
yapabilme (Bagimsiz Caligabilme ve Sorumluluk Alabilme Yetkinligi).

Bilgisayar Bilimleri alaninda edindigi uzmanlik diizeyindeki bilgi ve becerileri elestirel bir
yaklagimla degerlendirebilme ve 6grenmesini yonlendirebilme (Ogrenme Yetkinligi).

Bilgisayar Bilimleri alanindaki giincel geligsmeleri ve kendi ¢aligmalarini, nicel ve nitel veriler ile
destekleyerek, alamindaki ve alan digindaki gruplara, yazili, s6zlii ve gorsel olarak sistemli bigimde
Tiirkce ve/veya Ingilizce olarak aktarabilme (Iletisim ve Sosyal Yetkinlik).

Xi.

Sosyal iligkileri ve bu iliskileri yonlendiren normlari elestirel bir bakis agisi ile inceleyebilme,

Xii.

Bilgisayar Bilimleri alaninin gerektirdigi diizeyde bilgisayar yazilimi ile birlikte bilisim ve iletisim

gelistirebilme ve gerektiginde degistirmek {izere harekete gecebilme (iletisim ve Sosyal Yetkinlik).
Iteknoloj ilerini ileri diizeyde kullanabilme (iletisim ve Sosyal Yetkinlik).

Xiil.

Bilgisayar Bilimleri alani ile ilgili verilerin toplanmasi, yorumlanmasi, uygulanmasi ve duyurulmasi
asamalarinda toplumsal, bilimsel, kiiltiirel ve etik degerleri gozeterek denetleyebilme ve bu
degerleri 6gretebilme (Alana Ozgii Yetkinlik).

Xiv.

|Bi|gi5ayar Bilimleri alani ile ilgili konularda strateji, politika ve uygulama planlar1 gelistirebilme ve
elde edilen sonuglari, kalite siiregleri cercevesinde degerlendirebilme (Alana Ozgii Yetkinlik).

XV.

Bilgisayar Bilimleri alaninda 6ziimsedikleri bilgiyi, problem ¢6zme ve/veya uygulama becerilerini,
disiplinler arasi ¢alismalarda kullanabilme (Alana Ozgii Yetkinlik).

XVi.

Kendi ¢alismalarini, Bilgisayar Bilimleri alanindaki uluslararasi platformlarda, yazili, s6zlii

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

1: Az, 2. Kismi, 3. Tam




Relationship between the Course and Computer Science Graduate (MS) Curriculum

Program Outcomes

Level of
Contribution

1 2 3

Developing and intensifying knowledge in Computer Science area, based upon the competency
in the undergraduate level (sufficient knowledge) (knowledge).

|Grasping the inter-disciplinary interaction related to Computer Science area (knowledge).

The ability to use the expert-level theoretical and practical knowledge acquired in Computer
Science area (skill).

Interpreting and forming new types of knowledge by combining the knowledge from Computer
Science area and the knowledge from various other disciplines (skill).

Solving the problems faced in Computer Science area by making use of the research methods
J(skill).

Vi.

The ability to carry out a specialist study related to Computer Science area independently
I(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 Computer Science 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 Computer Science area (Competence to work independently and take responsibility)

Assessing the specialist knowledge and skill gained through the study with a critical view and
|directing one’s own learning process (Learning Competence).

Systematically transferring the current developments in Computer Science area and one’s own
work to other groups in and out of Computer Science area; in written, oral and visual 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).

Xil.

Using the computer software together with the information and communication technologies
efficiently and according to the needs of Computer Science area (Communication and Social
Competency).

Xiii.

Paying regard to social, scientific, cultural and ethical values while collecting, interpreting,
practicing and announcing processes of Computer Science 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 Computer
Science 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 processed
within the area) in inter-disciplinary studies (Area Specific Competency).

XVi.

The ability to present one’s own work within the international Computer Science environments
orally, visually and in written forms (Area Specific Competency).

1: Little, 2. Partial, 3. Full
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