16
UNIVERSITY OF ANBAR

) Al
o slal) &S
Al ilyualy ) anid
L) 4y s
Relation between A, Bf,Cs

Ol Olalds (gl 3



University of Anbar / College of Science / Dept. of Applied Mathematics

ation between A f» Bsand C f

Lecture #6

22 April 2020 Dr. Ameen Shaman Areem 1



gt
Review:
Let G be a connected graph and Af , By and Crgbe respectively the

reduced incidence matrix, the fundamental cycle matrix, and the
fundamental cut-set matrix of G. We have shown that

TS Submatrix of order T '
/ \ \(e—n+1)><(n—1) [ t \

corresponding to the

Fundamenfal Identity matrix branches of T Fundamental Cut- i e
cycle matrix : . of ordern — 1
corresponding to the Set matrix of order
of order (n—1)xe whose columns
(e—mn+1)Xxe Choid It L it g correspond to the
L=l branches of T.
Reduced incidence matrix Matrix of order
of order (n — 1) X e — 1 A _[A A n—1) X (e—n+1)
f
formed by remove an whose columns correspond
arbitrary row / \ to the chords of T
An(n—1)X(e—n+1) An(n—1)X(n—-1)
submatrix whose columns submatrix whose columns
correspond to the chords of T correspond to the branches of T

22 April 2020 Dr. Ameen Shaman Areem 2



Since AB" = 0, therefore A, B? —0.

Iy
Thus, [Ac: A/]| .. | =0,sothatA. +ABl =0.
BT

Tt

Since A, is non-singular, we have A, '[A. +A,B!] = 0.

Therefore, A, 'A. + B’ = 0 and so 4, 'A. = —B/.

Since in mod 2 anthmetic —1 = 1, we have

Bl =A7'A,..

CsBL = 0.

I
[T}

Therefore, [C. : I, 1] | - =0, and so C. +B" =0.
B!

Thus, C. = —BT andso C. = A, 'A,.
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, T ! By = |1, i B
(_ C p— B'f — ;4 { ;4 S A/ — [A('- . A{] .
Cf - [C( . In 1]

We make the following observations from the above relations.

1. If A or Af 1s given, we can construct Br and Cr starting from an
arbitrary spanning tree and its submatrix A; m Ay .

2. If etther By or Cf is given, we can construct the other. Therefore,
since Br determines a graph within 2-isomorphism, so does Cy.

3. If either Bf and Cy is given, then Af, in general, cannot be determined
completely.
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— Chord
A; — Branch
B, — Branch
C. — Chord
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