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1 Maximum level in an arrangement

Given a set L of n lines in the plane, the level of a point x ∈ R2 is the number of lines lying
strictly above x. Give an O(n log n) time algorithm to compute the maximum level of any
vertex in the arrangement A(L), where L is not necessarily in general position.

2 Vapnik-Chervonenkis dimension

1. Consider the range space S = (X,R). The complement of S is defined as the space
S = (X,R), where R = {X \ r | r ∈ R}. Show how the VC dimension of S is related
to the VC dimension of S.

2. Let S1 = (X,R1), S2 = (X,R2) be two range spaces with VC dimension δ1 and δ2
respectively. Let R̂ = {r1 ∩ r2 | r1 ∈ R1, r2 ∈ R2}. Show that the VC dimension of
(X, R̂) is O((δ1 + δ2) log(δ1 + δ2)).

3. Consider a range space S = (X,R), where X is a finite subset of R2 and R = {∆∩X |
∆ is a triangle in R2}. Show an upper bound on the VC dimension of S.

4. Consider a range space S = (X,R), where X is a finite subset of R2 and R = {Πk ∩X |
Πk is a convex k-gon in R2}, for a given integer k. Show an upper bound on the VC
dimension of S.


