
Geometric Algorithms (INFOGA 2024-2025) Homework Exam 1 2024-2025

Homework Exam 1 2024-2025

My name and StudentID go here!

Deadline: 22 November 2024, 09:00

This homework exam has 1 question for a total of 9 points. You can earn an additional point by a careful
preparation of your hand-in: using a good layout, good spelling, good figures, no sloppy notation, no statements
like “The algorithm runs in n log n.” (forgetting the O(..) and forgetting to say that it concerns time), etc.
Use lemmas, theorems, and figures where appropriate.

Question 1

Let P be a set of n points in R2, and let R be a set of m, possibly pairwise intersecting, polygonal
regions. You can assume by general position that all points and vertices have unique coordinates, and
that no three points and vertices are colinear. The depth dR(p) of a point p with respect to R is the
number of regions from R that contain it.

1. (6 points) Consider the scenario in which all regions in R are axis-aligned rectangles. Design an
O((n+m) log(n+m)) time algorithm that computes, for each point in P , its depth with respect
to R. Prove that your algorithm is correct and achieves the desired running time.

2. (2 points) An equilateral triangle is axis aligned when one of its sides is axis aligned. Extend your
algorithm from question (a) to the case where all regions in R are axis aligned equilateral triangles.
Briefly argue that your algorithm is correct and analyze its running time.

(Note that you do not have to repeat the entire description from question (a). Focus on what is
different.)

3. (1 points) Can your algorithm (from question (a) and/or (b)) still compute the depths in
O((n+m) log(n+m)) time in case the regions in R are arbitrary triangles? Briefly argue why/why
not.
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