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Computational Geometry Exercise Set 9 HS09Url: http://www.ti.inf.ethz.ch/ew/courses/CG09/
Exercise 1Prove or disprove the following statement: Given three �nite sets A,B,C of points in the plane,there is always a irle or a line that bisets A, B and C simoultaneously (that is, no morethan half of the points of eah set are inside or outside the irle or on either side of the line,respetively).
Exercise 2The 3-sum' problem is de�ned as follows: given 3 sets S1, S2, S3 of n integers eah, are there
a1 2 S1, a2 2 S2, a3 2 S3 suh that a1 + a2 + a3 = 0? Prove that the 3-sum' problem andthe 3-sum problem as de�ned in the leture (there we had S1 = S2 = S3) are equivalent, morepreisely, that they are reduible to eah other in subquadrati time. (Given an instane I ofone of them, produe an instane I 0 of the other with size O(n) suh that I has a solution ifand only if I 0 has a solution.)
Exercise 3Desribe an O(n2) time algorithm that given n points in the plane �nds a subset of �ve pointsthat form a stritly onvex empty pentagon (or reports that there are none if that is the ase).More preisely, the algorithm should output 5 points P 0 suh that onv(P 0) \ P = P 0 and theverties of onv(P 0) are exatly the points P 0.Hint: Start with a point p 2 P that is extremal in one diretion and try to �nd out whetherthere is a solution P 0 ontaining p.Remark: It was shown by Heiko Harborth in 1978 that for every set of ten or more points ingeneral position, some �ve of them form a stritly onvex empty pentagon.


