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sbstract: A model for cleaning a graph with brushes wac frer

oy Messinger, Nowakowski, and Pralat in 2008 Lc;stt;rb Ttdj rrl.fh.l, Dodne

goblem of determining the maximum number of 'r.r'u;iu:.-f:;{ﬁ e

ygraph. This maximum number of brushes needed to cluanl a n;; IEJ,J:::[
model is called the broom number of the graph. In this paper, T:‘E—* sllJiu‘.:.' l! 'H
e broom number of a graph is equal to the size of a maximum Hig_u-t‘.kl‘; .,.f
the graph, and prove the N P-completeness of the problem of determining
the broom number of a graph. As an application, we determine the broom
mmber exactly for the Cartesian product of two graphs.
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| Introduction

brushes was first pro-
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bsed by Messinger, Nowakowski, and Pratat [4]. Fo |
that al] the vertices and edges are dirty: Each W:tirte
hrushE‘S a‘qsigned to it ﬂl'l{i we try to clean the gr:’rp lﬁlwﬁ it
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wa(v) = if dg_(v) >dg, (v),
otherwise,

for each v € V(G). Clearly,
then G can be cleaned along the seque O

o a cleaning sequence of G. The brush number
a, denoted by b, (G), is the sum of brushes put o

i wa (ai)-

nce o = {ﬂhﬂﬂv--*
of the cleaning
at is by

V(G), th

342

«+0n). Then the o

eachu €
We cal

wum edge-cut of G is an
ote the cardinality of a
first give a lemma that

the broom pumber
g with broom

A grﬂ.ph O 1§ the

T, A maxino
Let maxcut (G) den

ain result, we
he edge-cut and
nportant role in copin

|y edge-cut of
4 its complement

g mAXi LT number of edges.
sximum edge-cut of G. To get the m
gicalates the relationship between t
{deaning sequence, which plays an ir

wnber problems.

(6} 1émma 2.1 For any graph
saset S ¢ V such that |\Eg

womce o of G such that ba(G) 2 k.

G = (V,E) and any positive integer k, there
there is a cleaning

($,5|| = k if and only if

Poof, First, suppose that a is a cleaning sequence of
Let S ={veE

h :
oted by G, the oriented graph of G with respect to o.



that is b,(G) > [Ec|S, 5| > k.
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B(G) = maxcut(G).
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1 Applications

g s;b?}-aph H of n graph G is called a maximum bipartite subgraph of
& OI?E'LB 1;1 maximum number of edges among all bipartite subgraphs
P uﬂ:;}o Y, the subgraph induced by a maximum edge-cut of GG is a
s ;%Mizt;:zbgraph of G, and the edge-set of a maximum bipartite
a maxi '
aximum edge-cut of G. Therefore, the problem

#finding a maximum biparti
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