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Fig. 9. All possible underlying graphs for the voltage graphs for polycyclic (v3) configurations with four orbits.

Case (n = 4). There are 6 graphs in this group. The cube Q3 is the only simple cubic
graph on six vertices. The other five graphs are obtained from the 3 graphs of case
n = 3 via the indicated procedure. All six of them are depicted in Fig. 9. They are all
realizable.

Conjecture 8. Every connected trivalent bipartite graph except for Θ1 is realizable.

5. Configurations C3(k, p, t)

Now, let us focus on the transitive case where all vertices are of type (b) according to
the Fig. 6, that is, G/≈ is an even cycle with alternating single and double edges.
We can assume that the voltages on double edges are 0 and pi , 0 < pi < k/2,

i = 1, 2, . . . , n, and 0 on all single edges but one which we denote by t , see Fig. 10.
This is true since we can add the same element from Zk to the voltages on all edges which
are incident with the same vertex—this means that we only change the numbering of the
vertices in the same vertex-fiber. We will refer to this procedure by “rotating voltages
around a vertex”. It follows that a configuration given by such graph can be described
by

a p11 a p22 . . . a pn−1n−1 a pnn
a01 a02 . . . a0n−1 a0n
a02 a03 . . . a0n at1,

(4)

where n = v/k. Therefore we can denote these k-cyclic (v3) configurations by C3(k, p, t)
where p = (p1, p2, . . . , pn). In case p1 = p2 = · · · = pn =: p0 we shall write
C3(k, pn0 , t).


