
ASSIGNMENT2 COURSE: CPS234

Due Date: October 27, 2005

Problem 1: Let R be a set ofn rectangles in the plane. Describe an algorithm that reports allk

pairs of intersecting rectangles in timeO(n log n + k) time.

(Hint: Use a sweep-line algorithm and maintain a segment tree.)

Problem 2: Show that the space requirement of the2-dimensional orthogonal range searching can
be improved toO(n), provided we allow query time to beO(nε), for any arbitrarily small constant
ε > 0. Of course, the constant of proportionality depends onε. What is the preprocessing time?
(Hint: Store the secondary structures only at certain levels of the primary tree.)

Problem 3: A circular disk of radiusr centered at pointc ∈ R2 is the setD = {x | ‖x− c‖ ≤ r}.
LetD = {D1, . . . , Dn} be a set ofn circular disks in the plane. LetU be the union of the disks in
D. Show thatU hasO(n) vertices. Describe an algorithm for computingU .

(Hint: Show that eachDi can be mapped to a halfspaceHi in R3 so that each point inU maps to⋂
i Hi.)

Problem 4: Thefarthest neighbor Voronoi diagramof a setS of points inRd, denoted byVorf (S),
is the decomposition ofRd into maximal connected regions so that the farthest point ofS from any
point within each region (under the Euclidean metric) is the same.

(i) Show thatVorf (S) in the plane is a tree.

(ii) What is the complexity ofVorf (S) in Rd?
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