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Exercise 1

Re all the de nition of the non-verti al geometri duality transform. To a point a 2 R2 it
assigns the line a := {x 2 R2 | x2 = a1x1 − a2} and to a non-verti al line l, whi h an be
uniquely written in a form l = {x 2 Rd | x2 = a1x1 − a2}, it assigns a point l := a 2 R2.
Des ribe 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 2

Let L be a set of n lines in R2 no three of whi h pass through a ommon point. Suppose that
all lines from P  L are parallel to ea h other, no two lines from L \ P are parallel to ea h other,
and no line from L \ P is parallel to those from P. Determine the number of verti es, edges, and
fa es of the arrangement A(L) in terms of n and k := |P|.
Exercise 3

S

For an arrangement A of a set of n lines in R2, let F := C is ell of A C denote the union of the
losure of all bounded ells. Show that the omplexity (number of verti es and edges of the
arrangement lying on the boundary) of F is O(n).
Exercise 4

Given a set of lines in the plane with no three interse ting in a ommon point, form a graph
G whose verti es are the interse tions of the lines, with two verti es adja ent if they appear
onse utively on one of the lines. Prove that χ(G)  3. (χ is the hromati number of the
graph)

