Design and Analysis of Information Systems 2009, Report problems.

Your report should contain answers for both 1 and 2 below.

1. Explain your research theme (including your own opinion) such that other students

in the class can understand well. Page limit is between 1 and 4 pages of A4 papers.

2. Select one problem from below and give an answer. For the problems 2-1 through 2-4,
you should give an efficient algorithm (as far as you can find) and then give the time
complexity analysis. You may implement it and give an experimental result of
computation time if you are not confident in your mathematical time complexity

analysis.

2—1. Consider a set S of n red points and a set T of n blue points in the plane.
Decide whether there exists a separating line of S and T, that is, a line such that S is
contained in one of two halfplanes defined by it and T is in the other one.

2 — 2. Consider two convex polygons P and Q such that each has n vertices and they
are mutually nonintersecting. Compute the distance between P and Q, which is
defined by min pcp min qcq d(p,q), where d(p,q) is the Euclidean distance between
two points p and q.

2 — 3. We have n points in the plane. Find the nearest pair of points among them.
2 —4. We have an array A of n positive real values and another array B of n real
values. For an interval I=[s, s+1,...,t] of indices, A[I] and B[I] are sum of entries with
indices in I in the arrays A and B, respectively. Given a positive number m, find the
index I maximizing B[I] under the condition that A[I] < m.

2—5. Implement two different algorithms to compute the convex hull, and do
experiment (comparison of computing time of algorithms). You should also submit the

program code (using any programming language).

You should submit the report to DAIS Laboratory (room 807) by 16:00, Feb. 19 (Fri).
If you want to delete your score if it is B, (there is no option to delete C or less) clearly

declare it and give your email address such that I can contact.
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