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Heuristic algorithms for the matroid covering
problem

Kazumasa Aoki Yota Otachi Koichi Yamazaki

Department of Computer Science Gunma University
1-5-1 Tenjin-cho, Kiryu zip:376-8515, Gunma, Japan

abstract The matroid covering problem can be considered as a generalization of edge
arboricity problem. It is known that the matroid covering problem can be solved in polynomial
time, but the time complexity is still high. Kawano et al. have recently proposed a heuristic
algorithm for the matroid covering problem by generalizing a linear time approximation
algorithm with performance ratio 2 for edge arboricity problem. In this paper, we implement
and evaluat the heuristic algorithm for cographic matroids and strict gammoids.
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Algorithm FMA (Flat Matrix Algorithm)

input:  a flat matrix A of a matroid M = (S,7).

output: independent sets covering S

/* First Part */

Ay:=A; 1:=0;

while A; has a row do

begin
find a minimum weight row vector r; of A;;
Aip1 = SM(A,‘,TZ‘); D; = {6 e€ A; — Az‘—&—l}; 1:=14 1;

end;

/* Second Part */

7 cent:=1; j:=0;

8: while 3h such that Dy, # () do

9:  begin

10: ji=j+1, Pj:=0;

11: for ¢ :=1 to cnt do

12: if D; # () then

13: begin

14: choose any x € D;; D; := D; —{z}; Pj:=P;U{x};
15: end

16: end;

17: output P, (1 <k <j);
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Algorithm COGRAPHIC-MINCYL
input: a graph G = (V, E') without bridges
output: an upper bound of covering number of M*(G)
1: m:=0;
while F(G) # 0 do
begin
find a cycle C' with minimum length of G;
if |C| > m then m = |C|;
G := G/C; (i.e. the new G is obtained from the old G by contracting the edges of C)
end;

output m;
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