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HOMEWORK 4
Instructor: Uğur Güdükbay

Due date: May 17, 2021
In doing the assignments, you are on the honour system, meaning that any submitted assignment is solely the work of the submitter. You are free to discuss the questions with your friends, but you should submit your own work.

You must use a Word Processor to prepare your answers. Handwritten homework will not be graded.
1) (Preparata 7.5.1) Let P1 and P2 be two convex polygons, whose numbers of vertices sum to N. Design a plane-sweep algorithm that computes the intersection of P1 and P2 in time O(N) as follows:

(a) Determine the set J of all intersections of the boundaries of P1 and P2.
(b) By using J, construct the boundary of P1 ∩ P2.
2) The input is a set of intervals on a line, which are represented by their two endpoints. Design an algorithm to identify all intervals that are contained in another interval from the set. The algorithm should run in O(n log n) time in the worst case.
3) You are given N disk objects on an endless frictionless plane at time = 0. For each disk i, P[i] is the initial position of the disk with (x, y) coordinates and V[i] is the initial speed vector of the disk in terms of (vx, vy). Disk radius is negligible. When disks collide (they are at the same position at the same time), they disappear. Describe an efficient algorithm to find the number of remaining disks at time = t. Assume V[i].vy is always negative.
4) Given a point W acting as a water source and an arbitrary path with no intersecting lines, describe an algorithm to find the area that corresponds to the maximum amount of water this structure can hold. The following figure shows an example, the right most image has the maximum amount of water and adding more water will not fill the remaining buckets, instead the water will flow out of the shape. You may neglect degenerate cases such as parallel edges to the x-axis and assume the path is monotone with respect to the x-axis.
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