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For the folloutng two ezercises we define a sitmple polygon P to be star-shaped if there
ezists a point s in the interior of P such that for any point p on the boundary of P the ray
from s through p intersects the boundary of P only at p. The point s s called a star-point.

Exercise 1 (12 points)

Show that for an n-vertex polygon, given as a list of its vertices in counterclockwise order, we
can decide in O(n) time whether it is star-shaped and compute a star-point (as defined above)
if it exists.

Exercise 2 (12 points)

Prove that a star-shaped polygon, given as a sequence of n > 3 vertices in counterclockwise
order and a star-point, can be triangulated in O(n) time.

For the next two ezercises suppose we are given two sets of points in R?, one set repre-
senting cancer cells, the other one representing healthy cells. With radiation therapy we
want to destroy cancer cells without damaging healthy cells. You can assume that the set
of all (cancer and healthy) cells s in general position.

Exercise 3 (12 points)

First we want to find out whether we can destroy all cancer cells without touching healthy cells.
Show how to decide whether there is a disk containing all cancer cells in the interior such that
the healthy cells lie strictly outside and compute the center and radius of such a disk. Your
algorithm should take O(n) time, where n is the total number of (healthy and cancer) cells.

Exercise 4 (12 points)

Now we want to destroy the maximum number of cancer cells without damaging any healthy
cells. Show how to compute the radius and the center of a disk containing as many cancer cells
as possible in the interior while avoiding the healthy cells (strictly outside!) in time O(mnyn;),
where n; is the number of cancer cells and n; the number of healthy cells.

Exercise 5 (12 points)

Prove that the problem of finding a largest disk inside a convex polygon can be formulated as
a linear program.
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