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Abstract This is a sequel to our papers [2, 3, 4]. A Petersen brick is a
graph whose underlying simple graph is isomorphic to the Petersen graph.
For a matching covered graph G, b(G) denotes the number of bricks of G,
and p(G) denotes the number of Petersen bricks of G. An ear decomposition
of G is optimal if, among all ear decompositions of G, it uses the least possible
number of double ears. here we make use of the main theorem in [4] to prove
that the number of double ears in an optimal ear decomposition of a matching
covered graph G is b(G) + p(G). In particular, if G is a brick that is not a
Petersen brick, then there is an ear decomposition of G with exactly one
double ear. This answers a question raised by Naddef and Pulleyblank [11].
Using this theorem, we give an alternative proof of Lovasz” matching lattice
characterization theorem [7]. We also show that for any matching covered
graph G, there is a basis for the matching lattice of G consisting of incidence
vectors of perfect matchings of G. This answers a question raised by Murty
[9]. In fact, we show that such a basis may be obtained from the incidence
vectors of perfect mathcings associated with optimal ear decompositions of
G. Some of these results appear in the Ph.D. thesis of the first author [1],
written under the supervision of the second author.



