
COT5520: COMPUTATIONAL GEOMETRY
Syllabus\Geometry is the s
ien
e of 
orre
t reasoning on in
orre
t �gures."George Polya (1887 to 1985)
Basic Info

• Course number: COT5520
• Semester: Fall 2006
• Schedule: Tue 3:00-4:55pmThu 4:05-4:55pm
• Location: MCCA2196
• Credit hours: 3
• Professor: Alper �Ung�orCSE 430ungor�
ise.u
.edu

http://www.cise.ufl.edu/~ungor

• TA: Tianyun NiCSE 309tni�
ise.u
.edu
• Office hours: Wed 10am-noon (Alper)Thu 10am-noon (Tianyun)
• Web-page: http://www.cise.ufl.edu/~ungor/courses/fall06

Main ThemeComputational geometry is the �eld of theoreti
al 
omputer s
ien
e devoted to design, analy-sis, and implementation of algorithms and data stru
tures to solve geometri
 problems. It hasnumeruous appli
ation domains in
luding 
omputer graphi
s, visualization, roboti
s, 
ompu-tational biology, data mining, parallel 
omputing, and s
ienti�
 
omputing. This 
ourse willsurvey the fundamental 
on
epts in geometri
 algorithms and data stru
tures. Topi
s thatwill be 
overed in
lude:Convex hulls Plane-sweep algorithmsTriangulations Geometri
 data stru
turesRange sear
hing Point lo
ationVoronoi diagrams Delaunay triangulationsRandomized algorithms ArrangementsNearest neighbors Surfa
e simpli�
ationMorse theory Robot motion planningProtein modeling Visibility graphs



CourseworkGrades will be based on homeworks (30%), a semester proje
t (40%), a �nal exam (30%).� Homework: There will be 4-5 homework assignments, ea
h 
onsisting of 4-6 problems.� Project: It 
ould be a survey paper, a programming proje
t, or a resear
h on an openproblem. A one-page proje
t proposal should be submitted by mid-semester. Finalproje
t reports are due to the se
ond last week of the semester.� Exam: There is no mid-term exam but one �nal exam. It will be on the last day of
lasses, De
 5 2006, Tuesday.� Attendance: Class parti
ipation is strongly en
ouraged as bonus points will beawarded.
Course Material� Textbook: Computational Geometry: Algorithms and Appli
ations. Mark de Berg,Mar
 van Kreveld, Mark Overmars, and Otfried S
hwarzkopf, (Springer-Verlag, 2ndedition, 2000).� Other recommended books:1. Algorithms in Combinatorial Geometry. H. Edelsbrunner, (Springer-Verlag,1987).2. Geometry and Topology for Mesh Generation. H. Edelsbrunner, (CambridgeUniv. Press, 2001).3. Computational Geometry: An Introdu
tion Through Randomized Algorithms.K. Mulmuley, (Prenti
e-Hall, 1994).4. Computational Geometry: An Introdu
tion. F. Preparata and M. Shamos,(Springer-Verlag, 1985).5. Computational Geometry in C. J. O'Rourke, (Cambridge Univ. Press, 1994).6. Introdu
tion to Algorithms (2nd ed). T.H. Cormen, C.E. Leiserson, R.L. Rivest,and C. Stein, (MIT Press and M
Graw-Hill, 2001).� Conferences: SoCG, CCCG, JCDCG, WCG, SODA, STOC, ISAAC, LATIN, ...� Journals:1. CGTA: Computational Geometry: Theory and Appli
ations2. DCG: Dis
rete & Computational Geometry3. IJCGA: Int. Journal of Computational Geometry and Appli
ations� Also wat
h the 
lass web page for other survey and resear
h papers, links, et
.



Tentative Timeline

Date Lecture Topic AssignmentsAug 24 Th Syllabus, 
ourse stru
ture, introdu
tion, proje
t ideas HW#0 outAug 29 Tu Convex HullsAug 31 Th More on 
onvex hulls HW#0 dueSep 5 Tu Line segment interse
tionsSep 7 Th Doubly-Conne
ted Edge List HW#1 outSep 12 Th Subdivision OverlaysSep 14 Tu Art Gallery ProblemsSep 19 Tu Polygon Triangulation HW#1 dueSep 21 Th Convex PartitioningSep 26 Tu Linear ProgrammingSep 28 Th Range Sear
hing HW#2 outO
t 3 Tu Fra
tional Cas
adingO
t 5 Th Inverse Range Sear
hingO
t 10 Tu Voronoi Diagrams HW#2 dueO
t 12 Th Delaunay Triangulations; Edge Flip AlgorithmO
t 17 Tu Randomized in
remental algorithm Proposals dueO
t 19 Th Point Lo
ation HW#3 outO
t 24 Tu Delaunay Re�nementO
t 26 Th Proje
t Dis
ussionO
t 31 Tu Surfa
e re
onstru
tion and simpli�
ation HW#3 dueNov 2 Th Topology and GeometryNov 7 Tu ZonesNov 9 Th Levels and dis
repan
y HW#4 outNov 14 Tu Topologi
al sweepNov 16 Th Robot motion planningNov 21 Tu Visibility graphs HW#4 dueNov 23 Th THANKSGIVING BREAKNov 28 Tu Proje
t PresentationsNov 30 Th Proje
t Presentations Proje
ts dueDe
 5 Tu Final-exam



Other Issues� Announcements: Students are responsible following the announ
ements on the 
ourseweb-page (http://www.cise.ufl.edu/~ungor/courses/fall06). S
hedule updatesregarding the homeworks, exams and oÆ
e hours will appear on the web-page.� Accommodations for Students with Disabilities: Students requesting 
lassrooma

ommodation must �rst register with the Dean of Students OÆ
e. The Dean ofStudents OÆ
e will provide do
umentation to the student who must then provide thisdo
umentation to the Instru
tor when requesting a

ommodation.� The University’s Honesty Policy: All students admitted to the University of Floridahave signed a statement of a
ademi
 honesty 
ommitting themselves to be honest inall a
ademi
 work and understanding that failure to 
omply with this 
ommitment willresult in dis
iplinary a
tion. This statement is a reminder to uphold your obligationas a student at the University of Florida and to be honest in all work submitted andexams taken in this 
lass and all others.The following links 
ontain additional information relating to a
ademi
 honesty:- http://lss.at.ufl.edu/services/turnitin/resources.html- http://www.dso.ufl.edu/judicial


