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Abstract: Toughness was originally introduced by Chvàtal in hopes of providing insights

into the structure of Hamiltonian graphs. Because toughness is a measure that combines

the size of disconnecting vertex setS with the number of components inG \ S, it is use-

ful as well in the study of invulnerability of graphs modelling vertex failure in networks.

In this context, we compute the maximum possible toughness among graphs withn ver-

tices and
⌈
3n/2

⌉
edges. The well-known upper bound3/2 can be achieved only when

n ≡ 0 or 5 mod 6. For eachn ≥ 13 with n ≡ 1, 2, 3 or 4 mod 6, we construct a graph

G(n) on n vertices and
⌈
3n/2

⌉
edges with toughness3b

n/6c+1

2bn/6c+1
. This toughness value,

which asymptotically approaches3/2, is shown to be the maximum possible.

This is joint work with Kevin Ferland, of Bloomsburg University.
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For additional information contact Patrick Miller at 201-216-5452.


