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Course objectives. Students will be introduced in detail with different efficient algorithms for 

various geometric problems. The area of computational geometry started to develop 

intensively in 1978. Many problems from computer graphics and CAD/CAM (computer-aided 

design and manufacturing) have influenced development of computational geometry as a 

separate scientific discipline. However, many problems in computational geometry nowadays 

are coming from visualizations of classical mathematical problems.  

 

Course prerequisites. Introduction to Data Structures and Algorithms, Introduction to 

Programming 

 

Syllabus. 
1. Introduction. Various geometric constructions. Different algorithms for convex hull computations (2D and 

3D). Computations of 2D Voronoi diagram for a given set of points. Complexity of 3D Voronoi diagram.  

2. Points triangulations and polygon triangulations. Point location.  

3. Closest pair computations from a given set of points.  

4. Preprocessing of data in appropriate data structures for different queries. For example, data structures for 

efficient “range query”, or fast point location, etc.  

 
Expected learning outcomes. 

After completing the course, students are expected to:  

 demonstrate the knowledge and intelligence as the basis for the original work and development of 

ideas; 

 apply their knowledge, understanding and ability to problem solving in a wider context in the area;  

 be capable of integrating new knowledge in the area of computational geometry; 

 be able to communicate their conclusions and supporting arguments to both experts and non-

experts; 

 possess the learning ability for continuing education and lifelong learning in this area. 

  

Teaching methods and student assessment. Lectures will be supported with different 

examples of various graphical problems. Lectures and seminars are obligatory. The final 

exam will be held after completion of lectures and exercises and it will contain a practical and 

an oral part. Successful participation in mid-term exams (or homework) replaces obligatory 

participation in the practical part of the exam. Students can influence their final grade if they 

actively participate in homework assignments during the semester. 

 

Can the course be taught in English: Yes. 

 

Basic literature: 
1. M.D. Berg, M.V. Kreveld, M. Overmars, O. Schwarzkopf, Computational Geometry, Algorithms and 

Applications, 2nd rev. Ed., Springer-Verlag, Berlin, 2000.  

 

Recommended literature: 
1. Computer Aided Geometric Design, Elsevier, Amsterdam, ISSN:0167-8396 

 


