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Abstract—in this paper we consider prime graph of R
(denoted by G ( R)) of an associative ring R

(introduced by Satyanarayana, Syam Prasad and
Nagaraju [6]). This short paper is divided into two
Sections. Section-1 is devoted for preliminaryrdgdins.

In section-2, we constructed Left zero divisor drag R

(denoted by LZDG(R)) where R = the set of 2K2
matrices over the ring , of integers modulo 2.
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l. INTRODUCTION
Let G = (V, E) be a graph consist of a finite nanpty
set V of vertices and finite set E of edges suéh #ach
edge g is identified as an unordered pair of verticeg {v

vi}, where \{,\{ are called end points of eThe edge @s
also denoted by eitheV,V; or VI_VJ We also write
G(V, E) for the graph. Vertex set and edge set of G are

also denoted bV(G) and E( G) respectively. An edge

associated with a vertex pair;{w;} is called a self-loop.
The number of edges associated with the vertekas t
degree of the vertex, ar&i{v) denotes the degree of the
vertex v. If there is more than one edge assatiatth a
given pair of vertices, then these edges are caledllel
edges or multiple edges. A graph that does nat salf-
loop or parallel edges is called a simple graph.e W
consider simple graphs only. For an associating R,

prime graph of R (denoted lR/G( R)) was introduced

in Satyanarayana, Syam Prasad and Nagaraju [6hidn
paper the concepts: left zero divisor graph wasnddf
and compared with prime the graph.

1.1 Definitions (i) A graph G (V, E) is said to be a star
graph if there exists a fixed vertex v such that fvu / u
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0V and uz v}. A star graph is said to be an n-star graph
if the number of vertices of the graph is n.

(ii) (Satyanarayana, Syam Prasad and Nagaraju_f@]R
be an associative ring. Agraph G (V, E) isligabe a
prime graphof R (denoted by PG(R)) if V=R and E = {

XY / xRy=0o0ryRx =0, and% y}.

(i) In a graph G, a subset S of V(G) is said t® &
dominating setif every vertex not in S has a neighbour in
S. Thedomination number denoted bw(G) is defined
as min {|S|/ S is a dominating set in G}.

(iv) Let {1,2,3,...,n} be n objects to be permuted. For
two permutations@a, .. anand b b, bn, we say
that a & . an comes before;pbb, . bn in the
lexicographic order, if some 1<m<mn, a;- by,
ay= byy...,@_y = bpy_q,anda,, < b, .

(v) In a connected graph, a closed walk runningugh
every vertex of G exactly once (except the startiegex

at which the walk terminates) is called lamiltonian
circuit. A graph containing a Hamiltonian circuit is
called aHamiltonian graph.

(vi) Definition: A graph G = (V,E) is said to be the

zero divisor graph of R if V = R and E =
Dol y xR %02 y x¢ g

D{ X_O /0% XD'% where ;y denotes an edge

betweerX, Y1V .

1.2 Note (i) This definition ‘zero divisor graph’ is same
as that of Beck [1988] in case of commutative rings
1.3 Theorem: {Th. 13.8, page 361, [3]) A given
connected graph G is an Eulerian graph if and iraly
the vertices of G are of even degree.

For other fundamental concepts we refer [2], [8],dr

[5]

In this paper, we use the following notation.
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In this paper we consider totaltgered finite that R ={ VRRVIN \é} and the elements of R were
rings, the elements of a ring R WikR| = n+1lwere

totally ordered withv, <V, if i <] .
totally ordered. Without loss of generality, ws@ame

Il LEFT ZERO DIVISOR GRAPHS
2.1 Definition: We define the left zero divisor graph of R (dendigd_ZDG(R)), as follows;

V(LZDG(R) = R={ v/0< & b, andE(LZDG( R)={v,v;/v,y, =0withi<}.
2.2 Note In case of commutative rings, LZDG(R) = ZDG(R).

a
2.3 Notation Consider the matr€<
C

b
dj and let us identify it with the 4-tup(ea, b, c, d) with a, b, c,d € Z,.

Lexicographic order on these 4—tuples is as follows
(0,0,0,0<(0,0,0,1<( 0,0,1)<(0,0,1,9<( 0,1,0,§<(0,1,0,9<( 0,1,1,p<( 0,1,1).
<(10,0,0<(10,0)<( 1,0,1)&( 10)4( 1190 11e&(111,0<(111)

Let us carry this lexicographic order to tBe 2 matrices, Then we have the following order:

HREINR
3 o MM

wion, (3 D=} D= (Q Y= @ Y= G Poum G D

T S I R R VRS O VR B R

(NS

1
11 11 11
V13 = (0 1), V14 = (1 0), 1.715 = (1 1). Then
R={Vv/0< i<15 is an ordered ring with 16 elements ag< V, < ...< Vi (In other wordsV, < v, if i <] for
0<i,] <15,

2.4 Construction: In the following, we construct left zero divisoragh LZDG(R) of this ring R:
V(LZDG(R)= R={ v/0< k1§.
Since V,v = Ofor all 1<i < 15we have thatvyy O E( LZDG( Fa)for 1<i<15.
Also ViV, = V,V, = \,\4=Oandy,v, # Ofori 0{0,2,4,8
VoVa = = M= W= = L YE UE VYE Y, RO,
VoVi Voo, Yo\ Ve Y% ¥ KW XY WY YN YM Y¥ YN YN 6’}\5

Therefore,E(LZDG( R))= {_ _
VIVo, Vi Ve WV, MY MY, MYs VY YY YY YY % ¥

The graph LZDG(R) is given in Figure 2.4.
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Vis Vi Vo

2.5 Note:(i) (R, Ex) where E; ={Vj_\6/]S iSlE} is a 16 — star graph which is also a syihgod LZDG(R).
(ii) The Domination number of LZDG(R) is 1.

(i) Since VyVis5, VisVix Vi,V forms a triangle, we conclude that gneph cannot be a bipartite graph

(iv) LZDG(R) is not an Eulerian graph (by using fhie. 13.8, p 361 of [4]).
(v) Since LZDG(R) contains pendent vertices, it ntains no Hamiltonian circuit.

(vi) In generaIE(LZD(R)) [ E((PG(R))) . To see this, Consider the construction 2.4.

Since 0 # v,,v, 0 V, Ry, and0 # v,v;V; [0 v, Ry, we conclude that there is no edge betweahand v, in PG(R).
But ED E( LZDG( 3) (Refer: construction 2.4).
sovv, 0 E(LZDG( R)\ H PG ). HenceE (LZD(R)) O E((PG(R))) .
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