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Abstract
Let R be a commutative ring with identity 1 # 0 and T be the ring of all n X n upper triangular matrices over

R. The zero-devisor graph of 7" denoted by I'(7 (R)). In this paper, I define the adjacent Matrix of ['(R)
and I'(T (R)). Then I describe the relation between the non-zero Eigenvalues of adjacent Matrix of these

graph and edges. After I use these result to determination of Eigenvalue adjacent matrix of l—‘(T2 (R))
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1. INTRODUCTION

A graph is described by its adjacency matrix and we can analyses different problem with count its eigenvalue
and other properties. Adjacent Matrix of a graph were first defined by Harary (Harary 1962). Jorgensen
characterized the parameter sets for all directed strongly regular graphs with adjacent matrix of rank 3 or 4
(Jergensen 2005).

Let R be a commutative ring with identity 1 # Qand ZD(R)denote the set of zero- devisors of R. The zero-
devisor graph of R, denoted ['(R), is the undirected graph. There is an edge in ["(R)between the vertices r
and s if and only if s =0. Using the language of graph theory, the set of vertices of ['(R)is
V(I'(R)) = ZD(R) and the set of edges of ['(R)is E(I'(R)) ={(r,s)\rs = 0}.

Zero-divisor graphs were first defined for commutative rings by Beck (Beck 1988) when the coloring of graphs
was studied, and later redefined by Anderson and Livingston (Anderson and Naseer 1993). Redmond (Redmond
2002) introduced the concept of the zero -divisor graph for a non-commutative ring R. Bapat describe the
relation between the distinct Eigenvalues of adjacent Matrix a graph and its diameter (Bapat 2010) . In this

paper I introduced the relation between Eigenvalue and numbers of edges graph ["( R). Further extend result to

graph T'(7, (R)).
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2. Eigenvalue of the adjacent matrix of zero divisor graph on commutative ring

I start with some examples from reference (Anderson and Livingston 1999) motivate next result.

Example 2.1. (a) Assumering R is R = Z, [x] or non-isomorphic rings R . Then ZD(R) = {6,)?}and
(")
F(R)has one vertex, adjacent matrix of F(R) is [O]lxl.
1

(b) Assume ring R is R = Z3—[x] or non-isomorphic rings R. then ZD(R) = {6, X,2x}and ['(R), adjacent
(")
matrix of ['(R) is the follow.

12
110 1

2 1 O 2x2

(c) Assumering R is R = 2 [x] or non-isomorphic rings R. then ZD(R) = {G,E’F,x + xZ} and ['(R),

()

adjacent matrix of ["(R) is the follow.

[ ]
[ ]

1
3 2
12 3
110 1 1
2 0 0
sl 0 0

3x3

Zlxy] Al
(o) ()
ZD(R) ={0,%,7,x+ y}or ZD(R)={0,x, Zx,@/ a,,a, € F,} and I'(R), adjacent matrix of ['(R)

is the follow.

(c) Assumering R is R = or non-isomorphic rings R. then

ol 1 2 3

110 1 1

/\ o1 0 1
e o) 31103X3

By part (a), (b), (c) all connected graphs with less than four vertices may be realized as ['(R). Of the eleven

graphs with four vertices, only six are connected. Of these six, only the following three graphs may be realized
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as F(R).

Zs(x]
(x?)

M(Z; xZ3) I'(Z; X Fy) [(Zys) wT(

We can easily proof that the I"(R)can be a triangle or a square. But, ["( R)cannot be an n- gon for any n > 5.
Lemma 2.2. Let R be a commutative ring with identity and ['( R)is zero divisor graph of ring R with number

of vertices 77 <3 and non-cyclic, then its non-zero Eigenvalue of adjacent matrix is equal square root numbers
of edges.

Proof. If graph has one vertex, then result is clear. If graph has two vertices, then

0 1 1 o] [-2 1 s
|[4-21|=0= ~2 = =2 -1=0= A=+1.
10 0 1] |1 -2
If graph has three vertices, then
0 1 1 1 00 -4 1 1
|[4-21|=0=|1 0 0|-4{0 1 0||=0=|1 -1 0|=0=>14 =+/2. D
100 00 1 1 0 -2

3. Eigenvalue of the adjacent matrix of zero divisor graph on triangular matrix ring
At first by use reference (Li and Tucci 2013) ,we study zero divisor graph of T2 ( Rj'.in general, every element

X, X
of Tz( Rj will be denoted { ! 2 :|Wh€1'6 each X; eRr.

M e oM,

M

Zerggisor graph, (RY.

M,e oM,

And adjacent matrix of 7, (RWis follow that:

M, M| M, M, M,
m,[O 1T 1 1 1]
mzm»=“ 1 01 01
my{1 1 0 1 0
m |1 0 1 0 1

m, 11 0 1 0],
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Theorem3.1. Let F(T2 ( R))be zero divisor graph of triangular matrices 2 x 2. Then Eigenvalue of the adjacent
matrix this graph are 1with multiplicity 1 and -2, 0 with multiplicity 2.

Proof. By the properties of determinant, rank this matrix is not 5 or 4. Now we study determinant matrix 3 x 3.

01 1

11
10 1=(—1)“2(1)‘1 0‘:—[(0—1)]:1.
1 00

Sorank A(T,(R)) =3. Therefore this matrix has 3 non- Eigenvalues.it follows that

S +3-41=0=2A4=4,=04=4,=-2 A A=1 o
4. Conclusion

In conclusion, I define adjacent matrix of ["(R) and study relation between Eigenvalue and numbers of edges

this graph. I will show that ['(R)with numbers of vertices 7 < 3and non-cyclic, its non-zero Eigenvalue of
adjacent matrix is equal square root numbers of edges. Further extend result to determination of Eigenvalue
adjacent matrix of I'(7},(R)).
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