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The Structure and the Bondage Number
of Three Classes of Beyond-planar Graphs

ZHANG HUAQIANG ZHANG XinT NIU BEI

(S’chool of Mathematics and Statistics, Xidian University, Xi’an 710071, China)

(T E-mail: zzhang@uxidian.edu. cn)

Abstract A graph that can be drawn in the plane so that each edge is crossed at most

once, or any two crossings do not share a common incident vertex, or any two crossings share

at most one common incident vertex is 1-planar, or IC-planar, or NIC-planar, respectively.

1-planar graphs, IC-planar graphs, and NIC-planar graphs are three famous classes among

beyond-planar graphs, which have many applications to the modular networks, social net-

works and bio-networks. The bondage number of a graph is the minimum number of edges

such that the removal of them from the graph makes the domination number increases. It



846 VAN I G S 44%

is an useful parameter to measure the vulnerability of the network. In this paper, the struc-
tures of 1-planar graphs, IC-planar graphs, and NIC-planar graphs are described, which are
later applied to prove that the bondage number of every 1-planar graph, IC-planar graph,
and NIC-planar graph is at most 13, 11, and 12, respectively.

Key words 1-planar graph; IC-planar graph; NIC-planar graph; beyond-planar graph;
bondage number
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