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Extended Abstract

Let G be a graph. The crossing number of G, denoted cr(G), is the minimum number
of pairwise intersections of its edges when G is drawn in the plane. The skewness of G,
denoted sk(G), is defined to be the minimum number of edges in G whose removal results
in a planar graph. Clearly cr(G) ≥ sk(G).

In [3], Owen determined the values of r and n for which there exists an r-regular
planar graph with n vertices. In [1], an attempt was made in classifying 5-regular graphs
according to their crossing numbers and with given number of vertices. In this paper, the
same problem is considered but with crossing numbers replaced by skewness of graphs.
In particular,

(i) we determine the unique 5-regular graph G on 10 vertices with sk(G) = 1 and
show that the crossing number of this graph is equal to 3.

An immediate corollary of (i) is that any 5-regular graph on 10 vertices has crossing
number at least 2, a result that has been observed earlier in [2].

(ii) Also, we prove that if G is a 5-regular non-planar graph on 12 vertices, then
sk(G) ≥ 2.

Clearly, (ii) implies that if G is a 5-regular non-planar graph on 12 vertices, then
cr(G) ≥ 2, a result that has been established in [1].

(iii) We then use the results in (i) and (ii) to determine the unique 5-regular graph
on 10 vertices having crossing number 2. This answers a question in [1] in the negative.

An easy consequence of (i) is the following observation.

(iv) For every integer n ≡ 2 (mod 4) ≥ 10, there exists a connected 5-regular graph
G with n vertices such that sk(G) = 1, cr(G) = 3.
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Further,

(v) for every integer n ≡ 0 (mod 4) ≥ 8, we construct a 5-regular graph H with n

vertices such that sk(H) = cr(H) = 2.
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