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'_—
Recall a cycle or a circuit is a path that begins and ends
on the same vertex.

Cycle Matrix:

Definition : Let G be a graph with e edges and g different cycles.
The cycle matrix or circuit matrix of G, denoted by B(G), 1s
defined as a (0,1) —matrix B(G) = [b;j] of order q X e, such that

b — 1 If thei—thcycleincludesj— thedge;
Y0 Otherwise.
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In view of the above examples, we have the following observations regarding the cycle matrix
B(G) of a graph G:
1. A column of all zeros corresponds to a cut-edge. That 1s, an edge which does not
belong to any cycle corresponds to an all-zero column in B(G).
. Bach row of B(G) is a cycle vector.

. A cycle matrix has the property of representing a self-loop and the corresponding row
has a single 1.

. The number of 1’s in a row 1s equal to the number of edges in the corresponding cycle.

. If the graph G i1s separable (or disconnected) and consists of two blocks (or compo-

nents) Hy and Hj, then the cycle matrix B(G) can be written in a block-diagonal form
as

where B(H) and B(H>) are the cycle matrices of H; and H>. This is obvious from the
fact that cycles in H; have no edges belonging to H; and vice versa.

6. Permutation of any two rows or columns in a cycle matrix corresponds to relabeling
the cycles and the edges.




7. We know two graphs G, and G» are 2-1somorphic if and only if they have cycle
correspondence. Thus two graphs G, and G have the same cycle matrix if and only
if G, and G are 2-isomorphic. This implies that the cycle matrix does not specify a
graph completely, but only specifies the graph within 2-1somorphism.
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