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All of these are sequences of vertices and edges. They have the following properties :

1. Walk : Vertices may repeat. Edges may repeat (Closed or Open)
2. Trail :Vertices may repeat. Edges cannot repeat (Open)

9. Circuit : Vertices may repeat. Edges cannot repeat (Closed)

4. Path :Vertices cannot repeat. Edges cannot repeat (Open)

5. Cycle :Vertices cannot repeat. Edges cannot repeat (Closed)

NOTE : For closed sequences start and end vertices are the only ones that can repeat.




Let G be a graph with m edges, and « and v be any two vertices in G. The path matrix
for vertices « and v denoted by P(u. v) = [p;;|;«m. Where g is the number of different paths
between u and v, is defined as

1, if jth edge lies in the ith path, ifi— th path contains the j — th edge

Pij =
0, otherwise .

Clearly, a path matrix is defined for a particular pair of vertices, the rows in P(u, v)
correspond to different paths between « and v, and the columns correspond to different

edges in G.
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The different paths between the vertices v; and vy are

p1 = {es. es}, po = {es, e7, es} and p; = {es, e, €4, €3}.

The path matrix for vs, v, is given by
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We have the following observations about the path matrix.

1. A column of all zeros corresponds to an edge that does not lie in any path between u
and v.

. A column of all ones corresponds to an edge that lies in every path between « and v.

. There is no row with all zeros.

. The ring sum of any two rows in P(u, v) corresponds to a cycle or an edge-disjoint
union of cycles.

The next result gives a relation between incidence and path matrix of a graph.
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