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The facility location problem and many of its variants are studied. In the
basic facility location problem we are given (1) a set C of customers, (2) a set
F of facilities, (3) an opening cost op(f) for each f € F, (4) a connecting cost
colc,f) for each pair of c € C and f € F, then we open subset ¥ € F of
facilities and find an assignment A from C to F’ so that a designed cost is
minimized.

In this thesis we study a recently proposed variant of the problem,
called the r-gathering problem. An r-gathering problem computes an open
subset F'CF of facilities and an assignment A from C to F’ such that at least
r customers are assigned to each open facility with minimizing maximum
value of opening costs of F’ and connecting costs of A. We design algorithms
to solve the r-gathering problem and its variants.

Then, we study the dispersion problem and its variants. The dispersion
problem is another variant of the facility location problem. Given (1) a set P
of points, (2) an integer k, (3) a distance for each pair of points, then we
compute a subset S of P with | S|=k which maximize the minimum distance
between a pair of points in S. We design algorithms to solve the dispersion
problem and its variants.

It is known that the facility location problem and many of its variants are
NP-hard. Our goal is to design efficient algorithms to solve the problems
under some restriction and efficient approximation algorithms to solve the
problems.

The outline of the thesis is as follows. Let n be the number of customers
and m be the number of facilities.

When all customers and facilities are located on a line, then we design an
algorithm to solve the r-gathering problem in O(n log n) time.

Next, we design a faster O(mn) time 3-approximation algorithm for the r-



gathering problem, while known 3-approximation algorithm runs O(mn + rn
+n log n) time.
Then, we design an algorithm to solve the dispersion problem when all

points are located on a line or on a circle. The running time is O(n).



