
CS529 HW1b Feb. 14, 2018

Here is the revised HW1. It is due in class on Feb. 21, 2018. A (*) denotes a harder
question (and is not required), but you can get some extra credit if you give a good
answer. You can talk with others about the problems, but I want to insist that you
write up solutions entirely on your own. If you use a source like a book, a paper, or
something taken from the web, carefully cite the sources, along with your solution.
If you did discuss with others, please cite them in your solutions (maybe different
people for different problems). Finally, when you hand in your solutions, write the
pledge “I followed the rules for this assignment” and then sign your name. If you
do not do this we will not grade your HW.

1. In the Collection of Problems (see course page), do problems 1 and 2.

2. Also do problem 9 EXCEPT THATNOW S is a set of n = 2k points with distinct x−coordinates
and A is the point of min x−coordinate, B the point of max x−coordinate, and all other points
are above the line AB. Also, instead of pairing the points of S, we pair the points of S\A\B.

3. Explain why the two facts you were asked to prove in problem 9 allow us to “prune” at least
one quarter of the n − 2 points from S\A\B and thus allow us to get the bridge edge of
CONV(S) in linear time.

4. Before we applied Graham scan to obtain the convex hull of n distinct points in general
position in the plane, we ordered them starting with the point A of min y coordinate (max
x if there are more than one) and then ordered them in counter clockwise order from A. I
want you to devise a different method to create a simple polygon (n successive, pairwise-
noncrossing edges) from n given points in general position (no three on a line is sufficient).
Here non-crossing means that no two intersect at a point that is strictly interior to at least
one of them. Carefully describe it (if you use pseudocode please explain what it is doing) and
give its running time. It would be good if you invented it yourself, but if you got it from the
web, or somewhere else, please say where.

5. (*) Let S = {s1, . . . , sn} and T = {t1, . . . , tn} be two given sets, each with n real elements.
We sketched in class the ideas behind an Ω(n log n) lower bound for deciding if S = T using
the Dobkin-Lipton theorem on the set W = {z = (z1, . . . , z2n) ∈ R2n} where zi 6= zj when
1 ≤ i < j ≤ n and there is a permutation π of 1, . . . , n for which zn+πi

= zi for each
i = 1, . . . , n. We argued that (i) W has at least n! path-connected components and that (ii)
they are pair-wise disjoint. Thus, by the Dobkin-Lipton theorem, the problem of deciding
whether S = T has worst-case comparison cost Ω(log(n!)).

Here you are asked to provide proofs of the statements (i) and (ii).

6. (...we shall see...)
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