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Computational Geometry Exercise Set 7 HS08Url: http://www.ti.inf.ethz.ch/ew/courses/CG08/
Exercise 1For a sequene of n pairwise distint numbers y1, . . . , yn onsider the sequene of pairs
(min{y1, . . . , yi},max{y1, . . . , yi})i=0,1,...,n (min ; := +∞,max ; := −∞). How often do thesepairs hange in expetation if the sequene is permuted randomly, eah permutation appearingwith the same probability? Determine the expeted value.
Exercise 2The non-vertial geometri duality transform is a mapping assigning to non-vertial lines pointsand vie versa. To a point a 2 R2 it assigns the line

a� := {x 2 R2 | x2 = a1x1 − a2}and to a non-vertial line l, whih an be uniquely written in a form l = {x 2 Rd | x2 =

a1x1 − a2}, it assigns a point l� := a 2 R2.1. Show that this mapping preserves inidenes, i.e. for a point a and a line l it holds
a 2 l ⇐⇒ l� 2 a�.2. Show that this mapping preserves order, i.e. for a point a and a line l it holds: a is above
l ⇐⇒ l� is above a�.3. Desribe the image of the following point sets under this mapping(a) a half plane(b) k � 3 olinear points() a line segment(d) the boundary points of the upper onvex hull of a �nite point set.

Exercise 3Find an algorithm, whih solves the following problem in polynomial time (�nd the fastest youare able to): Given a set of losed halfplanes ontaining the origin 0 in their interior, �nd theirintersetion.


