On minimizing supermodular set functions
on matroids

Victor I’ev!2 and Svetlana II’eva?

1 Sobolev Institute of Mathematics,
4 Acad. Koptyug Ave., 630090 Novosibirsk, Russia,
iljev@mail.ru
2 Omsk State University,
55A Mira Ave., 644077 Omsk, Russia,
iljeva@mail.ru

Let I be a finite set. A matroid on I is a pair M = (I, A), where A C 2! is a
family of subsets of I satisfying the following two axioms:

(A1) (Ae A, AACA)= A e A;

(A2) (A,A e A, |Al=|A|41)=Tac A\A A U{a} € A
The sets A € A are called independent sets of M.

A set function f : 27 — R is called supermodular, if for all A, B C I
f(AUB)+ (AN B) = f(A) + [(B).
We consider the combinatorial optimization problem:
min{f(X) : X € B}, (1)

where f : 2/ — R, is a nondecreasing supermodular set function, f() = 0, and
B is the family of all maximal independent sets (bases) of a matroid M = (I, A).

The well-known NP-hard minimization p-median problem [1] can be reduced
to this problem.

We present a performance guarantee of the approximation greedy algorithm
for problem (1) using the notion of curvature of the objective function f(X). As
a corollary we obtain a bound on worst-case behaviour of the greedy algorithm
for the general minimization p-median problem that improves and complements
the known bounds [2, 3].

Acknowledgments. The research of the first author was supported by RSF
grant 15-11-10009.

References

1. Nemhauser, G.L., Wolsey, L.A.: Integer and combinatorial optimization. John Wiley
& Sons, Inc., New York (1988)

2. I’ev, V., Linker, N.: Performance guarantees of a greedy algorithm for minimizing
a supermodular set function on comatroid. Eur. J. Oper. Res. 171, 648-660 (2006).

3. Iev, V.P., I’eva S.D., Navrotskaya A.A.: Approximate solution of the p-median
minimization problem. Comput. Math. Math. Phys. 56, 1591-1597 (2016). DOI:
10.1134/S0965542516090074



