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Cut- Set Matrix:

Refinition: Let G be a graph with e edges and g cut-sets. The cut-
set matrix of G 1s a matrix, denoted by C (&) and 1s defined to be

C(G) = [ j]qxe ,is a (0,1) —matrix such that

_ )1 if i —thcutset containsj — thedge;
0 Otherwise.
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We have the following observations about the cut-set matrix C(G) of a

graph G.

1. The permutation of rows or columns in a cut-set matrix corresponds
simply to renaming of the cut-sets and edges respectively.

2. Eachrow in C(G) is a cut-set vector.
3. A column with all zeros corresponds to an edge forming a self-loop.

4. Parallel edges form identical columns in the cut-set matrix.
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5. In a non-separable graph, since every set of edges incident on a
vertex 1s a cut-set, therefore every row of incidence matrix A(G) 1s
included as a row in the cut-set matrix C(G). That 1s, for a non-
separable graph G, C(G) contains A(G). For a separable graph, the
incidence matrix of each block 1s contained in the cut-set matrix. For
example, in the graph G; (Example 1), the incidence matrix of the

block {es, e, es,eq e,}1s the 4 X 5 submatrix of C(Gq), left after
deleting rows Cy, C5, Cs, Cg and columns e, e,, eg.

[0 00 00 00 1] 0
1 100000 0/ = B el e e
00101000 1 01 0 0 :
000DO0DT1T1T1FD0 0 0 N ;
C(Gy)=|001 001 10 0 1 é % é -------- N
00010100 110 0 1 N |
001 100T10 - - Nl N7 6
(00001 1010 «— 9
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6. It follows from observation 5 , that rank C(G) = rank A(G).
Hence, for a connected graph with n vertices, rank C(G) = n — 1.

The following result for connected graphs shows that cut-set matrix,
incidence matrix and the corresponding graph matrix have the same

rank.

Theorem : The rank of a cut-set matrix C(G) of a connected graph
G 1s equal to the rank of incidence matrix A(G), which equals the
rank of graph G.
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