TEST 2 — Take Home

COMPUTATIONAL GEOMETRY
Spring Term 2000— Number: CS5963

Due Thursday, May 3 at 5:00pm

Name:
StudentiD Number:

Ground rules:
e Openbook(useonly thetext book),opennotes.

e Youshouldwork by yourself. Youmaynot useary mediumwhich providesinteractionwith
otherpeople(e.g. postingto news groups,chatrooms,cornversationswith otherstudents,
staf, or faculty, areforbidden).

e Youshouldspendno morethan8 hours(total) working the exam (this is morethanenough
time).

e Your answergincluding equationsgderivations,etc.) shouldbe written on the pagesgiven
(includingbacksidesaswell).

Hints:

e Theterm*“describe” doesnot meancompletesentencesindparagraph®r essays.Pseudo
codewith short,accurateexplanationsor commentwill suffice.

e All of thequestionsanbeansweredisingtheinformationfrom the courseextbookandthe
lectures(combinedwith somethinking).



1. [25 pts.] Prove thatthe worst casefor the incrementalrandomizedCoNvVEXHULL algo-
rithmis O(n?). Describethe setof pointsandtheinputordering(permutationthatproduces
thisruntime.






2. [25 pts.] This questiorrelatesto therobot-motion-planningroblemfrom Chapterl3in the
text book. Theroad-mapapproactguaranteesa correctsolution(if oneexists)but doesnot
sayarything aboutthe quality of the solution,e.g.lengthof path.

(a) Describea modificationto the breadthfirst search(aswe discussedn class).Explain
thoseconditionsunderwhichit would make a big improvementandthoseunderwhich
it would not.

(b) As it stands,the entry point to the road map is always the centerof the beginning
trapezoid. Explain why this might not be the bestapproachand give a methodthat
fixesthis problem. Hint: Thereis a correctway that doesnot involve complicated
heuristics.

(c) Describehemechanisniby whichthisalgorithmcanbemodifiedto produceanoptimal
path.






3. [25 pts.] In the algorithmDELAUNAY TRIANGULATION thereis arecursve procedure_E-
GALIZEEDGE. Giveaniterativeversionof thisproceduranddiscussheadvantages/disadntages
of your proceduraelative to therecursve one.






4. [25 pts.] Considera corvex polytopewith n verticesin 02 whoseinterior is denotedasP.
Give a datastructurethat allows oneto test(with a O(logn) querytime) whetheror not P
containsapoint p € 03. How doyou build suchandatastructureandhow long doesit take?
Note: If you cannotfind the O(logn) version,give ary datastructurethatwould allow such
aquery






