
TEST 2 — TakeHome

COMPUTATION AL GEOMETRY
Spring Term 2000— Number: CS5963

DueThursday, May 3 at 5:00pm

Name:
StudentID Number:

Ground rules:

� Openbook(useonly thetext book),opennotes.

� Youshouldwork by yourself. Youmaynot useany mediumwhichprovidesinteractionwith
otherpeople(e.g. postingto news groups,chatrooms,conversationswith otherstudents,
staff, or faculty, areforbidden).

� You shouldspendno morethan8 hours(total) working theexam(this is morethanenough
time).

� Your answers(includingequations,derivations,etc.) shouldbe written on thepagesgiven
(includingbacksidesaswell).

Hints:

� The term “describe”doesnot meancompletesentencesandparagraphsor essays.Pseudo
codewith short,accurateexplanationsor commentswill suffice.

� All of thequestionscanbeansweredusingtheinformationfrom thecoursetextbookandthe
lectures(combinedwith somethinking).
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1. [25 pts.] Prove that the worst casefor the incremental,randomizedCONVEXHULL algo-
rithm is O

�
n2 � . Describethesetof pointsandtheinputordering(permutation)thatproduces

this run time.
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2. [25 pts.] Thisquestionrelatesto therobot-motion-planningproblemfrom Chapter13 in the
text book. Theroad-mapapproachguaranteesa correctsolution(if oneexists)but doesnot
sayanythingaboutthequalityof thesolution,e.g.lengthof path.

(a) Describea modificationto thebreadthfirst search(aswe discussedin class).Explain
thoseconditionsunderwhich it wouldmakeabig improvementandthoseunderwhich
it wouldnot.

(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 bestapproach,andgive a methodthat
fixes this problem. Hint: Thereis a correctway that doesnot involve complicated
heuristics.

(c) Describethemechanismbywhichthisalgorithmcanbemodifiedto produceanoptimal
path.
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3. [25 pts.] In thealgorithmDELAUNAYTRIANGULATION thereis a recursive procedureLE-
GALIZEEDGE. Giveaniterativeversionof thisprocedureanddiscusstheadvantages/disadvantages
of yourprocedurerelative to therecursiveone.
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4. [25 pts.] Considera convex polytopewith n verticesin ℜ3 whoseinterior is denotedasP.
Give a datastructurethatallows oneto test(with a O

�
logn � querytime) whetheror not P

containsapoint p � ℜ3. How doyoubuild suchandatastructureandhow longdoesit take?
Note: If you cannotfind theO

�
logn � version,giveany datastructurethatwould allow such

aquery.
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