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Abstract: In this paper we consider on some zero divisor graph and its compressed form of zero divisor graph Ic
(R)and zero divisor lattice I'. (R)of commutative ring R. we are shows when the two commutative ring S and R then
I[(S) =T(R), Ic(S)=TIc(R)and I (S) = I(R) and defined by structure.
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1. INTRODUCTION:

Great researcher | Beck [3] introduced the graph of zero divisor and this topic was studied further by D. D. Anderson
and M. Naseer [9]. The definition of zero divisor graph of ring used by Anderson and Livingston in 1999 [1] from the
last ten years so many researcher did research on zero divisor graph properties. Introducing Co zero divisor graph of
ring by Afkhami and Khashyarmanesh [2]. We are focused on structure of compressed zero divisor graph of ring and
lattice of zero divisor graph. we are using the idea from mathematica note book [7] to creat these graphs. It is very
useful to creating these graphs.

We try to give another definition of compressed zero divisor graph and lattice of zero divisor graph. We give some
examples and explain them. Similar definition of compressed zero divisor graph is firstly given in [10] and its studied
continued by [11].

We provided some definition and examples and we shows the connection between compressed zero divisor and zero
divisor graphs.

2. DEFINITION:

In this paper the infinite commutative ring with unity is denotes by R and any element X is zero divisor there exist non
zero element reRs.t xr=0.

The set of zero divisor is denotes by Z (R). If the ring has one unique ideal it is called a local ring. The annihilator of
Relementxisann(x) ={a|ax=0}

In a graph G vertices and edges are denotes by V (G) and E (G). The path between the two vertices x1 and x2 € V (G)
to be an ordered sequence of distinct vertices and edges { a1 e1 82€2............. en1an } Of G.

The minimum length of the path x to y is called distance from x to y.distance of x to y is denoted by d (x,y) = 0. If
d(x,y)=0 that means no path from x to y. The diameter of a graph between x to y is diam (G) = { sup d (X,y) | X,y €V
(G) }. In the graph neighborhood of any vertex is the set nbd (x) =z € V (G) | x—z }. If two vertices are connected by
an edge it is called a connected graph.

The two graphs are said to be isomorphic if there exist one to one and on to @ V (G) —» V (H) x and y two elements
XYEV (G) x=yif@ (x) —»d(y).
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For a commutative ring R define a relation of equivalence is x=y iff ann(x)=ann(y). the equivalence classes of x is
denoted by x.

ann(0)=R and x = y of all x,y belongs to R \ Z(R) .Compressed form of zero divisor graph of R whose vertices are
equivalence of non zero divisors. X and y are connected by an edge iff xy=0.

Lemma: Let the two graph G and H are congruent. If @(x) =y then the neighborhood is @ ( nbd (x) ) = nbd (y).

Proof: Suppose two graph G and H are isomorphic @: G — H. Suppose two element x and y which x € V(G) and &
(xX) =y € V (H) the the neighborhood is

@(nbd (x))={B () [x -2} ={DB ()P (x) -B(2)}={D () |y —@(2) } =nbd (y).

I'(R) is the zero divisor graph of a ring R with V (I'(R) ) = Z(R) \ {0} and E (T(R) ) ={a—b/ab =0 }. Z(R) is the set
of zero divisor. In [1] Anderson and Livingston is showed the zero divisor graph is always connected and its

diam z (R) < 3 for any ring R.

Example: In the figure we shows Zero divisor graph and compressed zero divisor graph of Zzo.

Zero Divisor graph of Zs

(T Z30)

— 3
0w
10

Compress structure of Zero Divisor graph of Zzo
(T'c Zso)

In figure zero divisor graph of Zs there are three cut sets {10,20},{15},{6,12,18,24}and the cut set of compressed
zero divisor graph Zso is {15},{6},{10}.
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Axtell, Stickles and Trampbachls was started the study on cut set of zero divisor graph and this study continued by
Cote B. ,weber, huhn.

The graph theory was given in [5]. The algebraic definition and concepts are given by David, Richard and Foote.

Theorem: Two commutative S and R. If T(S) = I'(R) thenI¢ (S) = I¢c (R).

Proof: Let two commutative S and R then vertices of S and R is V(I(S))={s1,52,53,---------- snyand V(I(R))={r1,r2,rs----
------ rn} such that isomorphism @ I(S)— I(R) satisfies @(si)= ri for each i={1,2,3-------------n}. The mapping of edges
@: E(Tc(S))—E(Ic(R)) which sends the edges si— sjto Ti— Tj .

now we see the compressed form of zero divisor graphs are congruent but zero divisor graphs are not congruent.

Example: Zero divisor graph and compressed form of zero divisor graph of Zio and Za.

(=
=]

Compressed structure Zero Divisor graph I'c Zio Zero Divisor graph of Zo

Compressed structure Zero Divisor graph I'c Zis Zero Divisor graph of Zis

3. ZERO DIVISOR LATTICE: The root of zero divisor lattice one vertex a to other vertex b, either b<a or a and
b are incomparable. The zero divisor lattice has multiple roots.

Theorem: Two commutative S and R. If T¢c (S) = I'c (R) then I.(S) = I (R).

Proof: Suppose the vertices of I'c S and I'c R is V(I'c(S))={s1,52,53,---------- snyand V(I'c(R))={ri,r2,rz---------- rn} such
that isomorphism @ I(S)—» I(R) satisfies @(s)= ri for each i={1,2,3------------- n}.we showed in the lemma
@(ann(si))=ann(r;) for each i, if any ann(si)=ann(s;) for any 1< i, j<n then i=j. the mapping of edges @: ET.(S) »E
I'.(R) which sends the edges si— sj to ri— 1j. Thus I.(S) = I(R).
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Zero Divisor lattice graph of Zs Zero Divisor graph of Zg
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Zero Divisor lattice graph of Z; Zero Divisor graph of Zy7
4. Refrence:

[1] Anclerson, D.F. and livingrlon . P., The Zero divisor graph of commutative ring, J. of algebra 217 (1999),
434-447

[2] Alkhami, M. and Khashyarmanesh , k . , The co-zero divisor graph of commutative ring S.E. Asian Bull.
Math to Appear.

[3] Beck. I. Coloring of commutative rings. J. Angular 116 (1988), 208-226.

[4] Axtell, M., Sticklers. J., Trampbachls, W., zero divisor ideals and realizable zero —divisor graph, involve 2
(1) (2009), 17-27.

[5] Chartrand , G, Introductory Graph Theory . Dover publications, Inc. .new York 1977.

[6] Dummit , David S, and Foote , Richard M. abstract algebra , 3rd Fd. John Wiley & sons, Inc. Habopen ,
New jersey 2004.

[7] Weler D, Mathematic Notebooks for Zero divisor graphs
http://sites.google.com/site/zdgraphsformathematica/

[8] Cote, B., Fwing,c, huhon , M., plaut , C.M. Weber D., cut sets in zero divisor graphs of finite commutative
rings. Comm. Alg., to appear.

[9] Anderson, D.D and Naser , M. Beks coloring of commutative ring J. algebra 159 (1998) 500-514.

[10] Mulay , S.B., Cycles and symmetries of zero divisor . comm. Alg 30(2002) no 7, 3533 -3558.

[11] Spirioff , S. and Wickham , C. A. Zero divisor graph determined by equivalence classes of zero
divisor . Comm.Alg to appear.

JETIR1811437 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 255


http://www.jetir.org/
http://sites.google.com/site/zdgraphsformathematica/

