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An approximation algorithm for the bipartite graph drawing problem

Atsuko Yamaguchi and Akihiro Sugimoto

Advanced Research Laboratory, Hitachi, Ltd.
Hatoyama, Saitama 350-0395, Japan

The minimum edge crossing problem for bipartite graphs is known to be NP-hard. This paper presents
a polynomial-time approximation algorithm and the relationship between the approximation ratio of our
algorithm and the maximum degrees of input graphs. When . the maximum degree of a graph is not
greater than 4, the approximation ratio, i.e., the maximum ratio of the crossing number of the solution
constructed by our algorithm to the minimum crossing number, is two, and this ratio monotonically
incréases to three as the maximum degree becomes high. We also presents our experiments on comparing
our algorithm with the barycenter method or the median method. Our experiments shows that our
algorithm constructs better solutions than the other methods for dense graphs as well as sparse graphs.
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(c)
4 HAHP P2V T 7 (5 <np <10,n; = 2np) IS TBET AT XL DBARERODIES & Bl
DAREBL DEOFHME (BM BELE, MM iz V7 2%, GMBRETALTY XLt R L, M IRER
EZERT; (a) TRp=0.2,(b) Tl p=05, (c) Tl p=10.8)

KL ESMSENYT 57 (10< ny <60,y = 2np) 1T AET VT XLOWHHER (RETVTY X80
tﬁ?)ﬁ%#&@iﬂi‘é%&b:iﬂéfﬂiﬁo&bﬁ%wﬂﬁﬁﬁwmovﬁﬁ)

P ny BM/GM MM/GM iﬁ;g;)ﬂf_%ﬁo
10 1.0169 1.0391 102
20 1.0057 1.0303 10°
30 1.0026 1.0264 104
02 40 1.0016 1.0204 10*
50 1.0011 1.0191 10°
60 1.0009 1.0166 10%
10 1.0113 1.0212 10°
20 1.0033 1.0165 10*
0.5 30 1.0019 1.0129 10°
’ 40 1.0010 1.0108 108
50 1.0077 1.0095 108
60 1.0006 1.0081 107
10 1.0155 1.0138 103
20 1.0058 1.0077 10*
0.8 30 1.0028 1.0063 105
) 40 1.0018 1.0052 108
50 1.0014 1.0044 108
60 1.0011 1.0040 107




