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Abstract

A edge dominating set F of a graph G = (V, E) is an accurate edge dominating
set, if < E — F > has no edge dominating set of cardinality |F|. The accurate
edge domination number y,,(G) is the minimum cardinality of an accurate edge
dominating set. We study the the relation between cartesian product, corona, com-
position, join and strong product of a accurate edge domination number of a graph.
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1. Introduction

Let G be a finite, simple, non-trivial, undirected and connected (p, g) graph with vertex
set V(G) and edge set E(G). A nonseparable graph is connected, nontrivial and has no
cut points. A block of a graph is a maximal nonseparable subgraph. As usual P,, C),
and K, are respectively the path, cycle and complete graph.

The greatest distance between any two vertices of a connected graph G is called the
diameter of G and is denoted by diam(G). For any real number x, [x] denotes the
smallest integer not less than x and | x| denotes the greatest integer not greater than x.
In general < X > to denote the subgraph induced by the set of vertices X.

Aset F € E(G) is said to be an edge dominating set if every edgein < E(G) — F >
is adjacent to some edges in F. The Edge domination number of G is the cardinality of
smallest edge dominating set of G and is denoted by y’(G). This concept was introduced
by Mitchell and Hedetniemi [6].

A dominating set D of a graph G is an accurate dominating set, if < V — D > has
no dominating set of cardinality |D|. The accurate domination y,(G) is the minimum
cardinality of an accurate dominating set. This concept was introduced by Kulli and
Kattimani [11]. For further results on accurate edge domination in graphs see in [13].

In this paper we follow the notations of [3].

2. Preliminary Notes

We need the following results to prove further results.

. . . q
Theorem 2.1. [12] If G , h without isolated vertex then ——— <

[12] is a (p, q) graph without isolated vertex then AG) 1 =
y (G).

In the next section we discuss some operation on Accurate edge domination number
of a graph.

3. Accurate edge domination number of a graph

A edge dominating set F' of a graph G = (V, E) is an accurate edge dominating set, if
< E —F > hasno edge dominating set of cardinality | F'|. The accurate edge domination
number Y,.(G) is the minimum cardinality of an accurate edge dominating set [10].

In this paper we study the the relation between cartesian product, corona, compo-
sitions, join and strong product of a accurate edge domination number of a graph. For
example, we consider the corona of cycle C3 and path P, of a graph in the figure 3.1. The
Accurate edge dominating setof Czo Pyis A = {d, i, g, k}. Therefore y,.(G) = |A| = 4.
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Figure 3.1:

4. Accurate edge domination number on join and
composition of Graphs

Here we discuss the results on accurate edge domination number of join and composition
of two graphs. The join of two graphs G and G is the graph G| + G with the vertex set

V(G1+G2) = V(G1)UV(G) and the edge set E(G1 +G2) = E(G)UE(G2)UEZ?,
where EQ? = {uv/u € V(G1),v € V(G2)}.

Theorem 4.1. Let P3 be a path of length two and P, be any path with p; > 3 then
P1
Vae(P3 + Ppl) = |—7-| + 2.

Proof. Let G; = P3 and G, = P, be the two paths labeled in order as ujejuzeus

and vlellvze/z...vpl_le;,l_lvpl respectively. Let E(G| + G2) = {e/l/, €y...€4, 11} be the
edge set of G| + G,. Let F € E(G| + G3) be the minimum edge dominating set of
Gi+ Gy. Let Fi = FNE(Gy), F, = FN E(Gy) and F5 = F N EZ*. Suppose
Fir=F =F=0or F| #0,F, = F3 =0 or F, # ), F| = F3 = () then the set
F = F1UF,UF;3 does not forms edge dominating set of G+ G,. Which is contradiction.
So except above cases F' = F1 U F, U F3 forms the minimum edge dominating set of
G1 + G;. If the induced subgraph < E(G; + G2) — F > has no edge dominating
set of cardinality |F| then A = F itself forms minimum accurate edge dominating set
of G; + G,. Otherwise, consider {e:/l <r <4p;+1} C< E(G1+ Gy) — F >
and A = FU {e: /1 <r < 4p; + 1} be the minimum accurate edge dominating set of
G1+ Gy suchthat < E(G1 + G2) — A > has no edge dominating set of cardinality |A|.

V(G
Thus, |A| LG

P1
Vae(P'j + Ppl) = [71 +2.
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Equality is obvious. Hence the proof. |

Now we define the composition of two graphs G| and G is the graph G{[G3]
with vertex set V(G1[G2]) = V(G1) x V(G>2) and edge set E(G1[G>]) satisfying the
following condition : (x1, y1)(x2, y2) € E(G1[G3]) if and only if either x;x; € E(G1)
or x; = xp and Yiy2 € E(Gz).

Theorem 4.2. Let P, and K be the graphs of order p; > 3 and two respectively then,
Vae(Ppl[KZ]) = P1-

Proof. Let G = Py [K>] be the graph formed from p; copies of G| and G, of K>. Let
X ={x1,x2, ..xp,} € V(G1),Y = {y1, y2} € V(G2)

and

V(G) = {((x1, y1), (x1, y2)), ((x2, y1), (x2, ¥2))...((Xpys Y1), (Xpys y2))}

be the vertex set of G. Let E(G) = {(x;, yj))(Xit1,yj+1)/1 =i < p1,1 < j <2}
be the edge set satisfies the condition that either (x;x;11) € E(G1) or x; = x;4+1 and
yiyj € E(G2). Let I(G) = {(xi+1,y;)/1 <i < p1,1 < j < 2} be the internal vertex
set of G and degree of each internal vertex is five. Let F € E(G) be the minimum
edge dominating set of G and every edges in F are adjacent to at least one vertex of
I (G). If the induced subgraph < E(G) — F' > has no edge dominating set of cardinality
|F| then A = F itself forms minimum accurate edge dominating set of G. Otherwise,
consider K € (E(G) — F) and A = F U K be the minimum accurate edge dominating
set of G such that < E(G) — A > has no edge dominating set of cardinality |A|. Thus,
|A| = |V (Gy)|. It implies that, y,.(G) = pi. Therefore y,.(Py,,[K2]) = pi. Hence the
proof. |

5. Accurate edge domination number on Corona and cartesian
product of Graphs

In this section we discuss the results on Accurate edge domination number of corona
and cartesian product of two graphs. Let G| and G, be the graphs of order p; and p»
respectively. The corona of two graphs G| and G is the graph G| o G, obtained by
taking one copy of G| and p; copies of G5 and then joining the i’ " vertex of G| to every
vertex of the i"”" copy of G.

Theorem 5.1. Let C3 be a cycle and P, be the path then

2p1+1 ifp; =0(@mod?2)
Yae(C3 0 Pp) < 2p1 —2 ifp1 = 1(mod2)
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Proof. Let E1 = {e1, e3,e3} and Er = {elj/l < J =< p1} be the edge set of C3 and P),
respectively. Let E = {e,l,, e;...e;} be the edge set of C3 0 P),.

Case 1. Let p; = 0(mod?2).

Let £ = {e,]/, eg...egm} be the edge set of C3 0 Py, and let F € E(C3 o P),) be the
minimum edge dominating set of C3 o Pj,,. We observe that |[F| = p; + 1 and the
induced subgraph < E — F > has edge dominating set of cardinality |F|. Consider
Fi C(E—F)and A = F U F forms a accurate edge dominating set of C3 o P, with
minimum cardinality. Therefore |A| < 2|F| —1=2p; + 1,

Yae(C30 Pp) <2p; + 1.

Case 2. Let p; = 1(mod?2).
Let £ = {e/l/, eg...egm} be the edge set of C3 0 Py, and let F € E(C3 o P),) be the
minimum edge dominating set of C3 o Pp,. If the induced subgraph < E — F > has no
edge dominating set of cardinality |F| then A = F forms a accurate edge dominating
set of C3 o P, with minimum cardinality. Otherwise, consider F; € (E — F) and
A = FUF] forms a accurate edge dominating set of C3 o P,; with minimum cardinality.
Thus, |A| < 2|F]|,
|Al =2p1 -2,

Yae(C3 0 Pp)) <2p; —2.

Hence the proof. u

Theorem 5.2. Let Py, and P, be any two paths of order p; > 3 and p, > 2 respectively
with p; > p». Then accurate edge domination number,

Vae(Pp, © Ppy) < [1727.
p1 P2/ — 2 2
Where m is the number of blocks of P, o P),.

Proof. Let G = P, and H = P, be any two paths of order p and p; respectively and
let G o H be a (p, q) corona product graph. Let E(G o H) = {e;/1 < i < g} be the
edge set of G o H. We have the following cases.

Case 1. Suppose p; = pas.
Let{by, b2, ..., bap,—1} bethe numberblocksin Go H suchthat|{by, by, ..., byp, —1}| =

m = 2p; — 1. We observe that {b/l, b/z, R b;l_l} be the number of blocks containing

exactly one edge and {b;, b;, R b;; 1} be the number of blocks containing at least three
edges.

Let Fp = {e;/1 <t < (%] — 1} be the edge dominating set of each block b;-/ for
I <i < pj containing at least three edgesof Go H. Let F = {ej, ez, ..., ¢ep;/1 <t <
[%1 — 1} be the minimum edge dominating set of G o H except the path Pg,_» for a
positive integer n > 1. In particular, if the path Pg,_» for a positive integer n > 1 then
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F={e1ern....epu}Ulerl/1 <t < r%w — 1,1 <1 < 24y forms a minimum edge
dominating set of G o H. If the induced subgraph < £ — F > has no edge dominating
set of cardinality | F'| then A = F itself forms a accurate edge dominating set of G o H
with minimum cardinality. Otherwise, consider F| C (E — F) and A = F U F; forms
a accurate edge dominating set of G o H with minimum cardinality. Thus,

{D1, b, ..., bop—1}| |V (Pp,)]

|Al =
2 2

Therefore
m__p2
Vae(Ppl o sz) = fz] rj-l

Case 2. Suppose p; > ps.
Let{b1, by, ..., byp,—1} be the numberblocksin Go H suchthat [{b1, by, ..., byp, 1} =

m = 2p; — 1. We observe that {b;, b/z, cee b;jl_l} be the number of blocks containing
exactly one edge and {b/l/, bg, A b;l } be the number of blocks containing at least three
edges.

Let F = {e1,e2,€3,...,¢,/1 < r < g} be the minimum edge dominating set of

G o H except the path Pg,_» for a positive integern > 1. Foreverye; € F,1 <i <r,
there exists at least one edge e; € b; forl <i <r,1 <j < pbute ¢ b;c for
l<i<rl<k=<(p1—1.
In particular, if the path Pg,_; forapositive integern > 1then F = {e1, 2, ..., e5/1 <

s < g} forms a minimum edge dominating set of G o H. Foreverye; € F,1 <i <,
there exists at least one edge ¢; € b; forl <i <s5,1 <j < prande; € b;{ for
k=1,3,5,...,(p1 — 1). If the induced subgraph < E — F > has no edge dominating
set of cardinality |F| then A = F itself forms a accurate edge dominating set G o H
with minimum cardinality. Otherwise, consider F| C (E — F) and A = F U F| forms
a accurate edge dominating set of G o H with minimum cardinality. Thus,

{b1, b2, ..., bap,—1}| [V (Pp,)]

|A] <
2 2

Therefore
m__p3
Vae(Ppl o sz) = [E—l [7]

Hence the proof. |

Corollary 5.3. Let K| and P, be the graphs of order one and p; then, y,.(Kjo Pp,) <
p1— 1.

Now we define the cartesian product of the graphs G and H, written as G x H, is the
graph with vertex set V(G) x V(H), two vertices (u1, up) and (vy, v2) being adjacent
in G x H if and only if either u; = vy and upvy € E(H),oruy = vy and ujvy € E(G).
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Theorem 5.4. Let P;3 be a path of order three and P, be any path with p; > 3. Then
accurate edge domination number of the cartesian product of two graphs, v, (P3 X Pp,) =
p1+ 1.

Proof. Let G be the cartesian product graph of P3 x P, with p; > 3. Consider

P3:uy,up,uzand Py vy, v, ..., vy, bethe two paths.
V(G)={  (u1,v1), (u1,v2), ..., (ug, vp),
(u27 Ul), (MZ’ UZ)’ sy (u29 Up])’
(u37 U]), (u3’ UZ), cee (u3’ vp])}

and the edge set
E(G) = {(ui, vj)(u;j,v;+1)/1 <i 3,1 <j < p1}.
Let
F = {((u2, v1)(u3, v1)), ((uy, v2) (U2, v2)), (U2, v3)(u3, v3)),

vy (U1, vy~ (W2, vp—1)), (U2, Vp,) (U3, vp)))}

be the minimum edge dominating set of G such that |F| = p;. Let K be the minimum
edge dominating set of the induced subgraph E — F. But we observe that |F| = |K]|.
Which is contradiction. So consider {(u, vi)(uz,v1)} € (E — F)and A = F U
{(u1, v1)(u2, v1)} forms a accurate edge dominating set of G with minimum cardinality.
Thus |A| = |F|+ [{(u1, v1)(u2, v1)}|. Itimplies that |A| = |F|+ 1. Therefore y,.(P3 x
Py,,) = p1 + 1. Hence the proof. |

Theorem 5.5. Let P, be a path with p; > 3 vertices and C3 be any cycle. Then accurate
edge domination number of the cartesian product, y,(Pp, X C3) = p1 + 1.

Proof. Let G be the cartesian product of P, x C3 with p; > 3. Consider P, :
ui,uz, ..., up and Cz : vy, vz, v3 be the vertices of Py, and Cj3 respectively.

V(G)={  (u1,v1), (u1, v2), (u1, v3),
(U2, v1), (U2, v2), (u2, v3),

(upp v1), (upp v2), (upl’ U3)}
and
E(G) = {((u1, v1)(u1, v2)), ((u1, v1)(uy, v3)), (U1, vi)(uz, v1)), ((u1, v2)(U2, v2)),

((I/ll, U3)(I/l2, U3)), ((M], UZ)(”I’ U3)), """" ((upl’ vl)(upp vz))a ((upla Ul)(”p] ’ U3))9
((Wpy,v1), (Up,—1, V1)), ((Upy, V2)(Up,—1,V2)), ((Wp,, V2)(WUp,, v3)), ((Up,, V3)(Up 1, V3))}.
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Suppose pj is odd then F' = {((u1, v1)(u1, v3)), ((u2, v1)(u2, v2)), ((u3, v1) (U3, v3)),

((ug, v1) (U4, v2)), oo, (Up =1, VD) W p—1, V2)), ((Up,, V1) (U p,, v3))} forms aedge dom-
inating set of G with minimum cardinality and |F| = p;y.

Suppose p; is even then

F = {((u1, v1)(ur, v3)), ((uz, vi)(uz, v2)), ((u3, v1)(u3, v2)),

((ug, v1) (g, v2)), coo.(WUp,—1, V1) (Up, -1, V3)), ((Up,, V1) (Up,, V4))}

forms a edge dominating set of G with minimum cardinality and |F| = py.

Let K be the edge dominating set of the induced subgraph < E—F >. But we observe
that |FF| = |K| which is a contradiction. So consider one edge {(u2, vi)(uz, v3)} €<
E—F >and A = F U {(u2, v1)(uz, v3)} be the minimum accurate edge dominating
set of G. Thus, |A| = |F| + [{(u2, v1)(u2, v3)}|. Therefore y,.(Py, x C3) = p1 + 1.
Hence the proof. |

Corollary 5.6. Let P, be a path with p; > 3 vertices and Cy4 be any cycle with four
vertices. Then accurate edge domination number of the cartesian product, y,.(Pp, X
Cy) =2p1 — L

Theorem 5.7. Let K, be a complete graph with p; vertices and K, be any complete
graph with p, vertices where p; < p; and p; > 2, po < 6. Then accurate edge
domination number of the cartesian product of two complete graphs,

P 12” 2 4 o1 ifpy = 0(mod3)

Vae(K,, X Kp)) <
ae\ A py p2 p12p2 + % ipr = lor2(mod?3)

Proof. LetG = K, and H = K, be two complete graph of order p; and p; respectively
with p1 < p;. Let G| be a cartesian product of G x H. Let V(K | = {u1, uz, ...up,}
and V[K,] = {v1, v2, ...vp,} be the vertex set of K, and K, respectively. Consider
the vertex set

V(Gl) = { (ul’v1)7(ul’UZ)a“"v(ul9vp2)7
(uz, v1), (U2, v2), ..., (U2, Vp,),

(up]a U]), (up]a UZ), seeey (up19 Upz)}

and E(G1) = {(u;, vj))(uit1,vj41)/1 <i < p1,1 < j < p>} be the edge set of G
when two vertices (u;, v;) and (#;41, vj4+1) being adjacentin G x H if and only if either
ui = ujy1 and (vjvj41) € E(H) or v; = vjy1 and (u;u;1+1) € E(G). We have the
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following cases.

Case 1. Suppose p; = 0(mod3).
Let

F = { ((ul’vl)(ulavz))a ((ul’vpz)(ul’vpz—l))’
((u2, v1)(u2, vp,—1)), (U2, vp,—3) (U2, Vp,)),

((upl ) Ul)(um ) vpz—l))v ((up17 Up2—3)(up1’ Upz))}

be the minimum edge dominating set of G| and let M € (E — F) be the minimum edge
dominating set of the induced subgraph < E — F >. But we observe that |F| = |M|
whichis a contradiction. Soconsider F; € (E—F)and A = FUF; forms aaccurate edge
|[V(G)IIV(H) n

dominating set of G| with minimum cardinality. Therefore, |A| < >

|V (G)|. It implies that
pPip2
2

Vae(Km X Kpg) =< + p1.

Case 2. Suppose pr = lor2(mod3).
Let

F={ ((ur,v)ui,v2)), (U, vp,) @i, vp,-1)),
((u2, v1)(u2, vp,—1)), (U2, Vp,—3) (U2, Vp,)),

((upls vl)(upl’ vpz—l))’ ((upl’ vp2—3)(up1’ Upz))}

be the minimum edge dominating set of G . If the induced subgraph < £ — F > has
no edge dominating set of cardinality | F'| then A = F itself forms a accurate edge dom-
inating set of G| with minimum cardinality. Otherwise, consider {(u;v;)(u;+1vjy1)} €
(E—F)forl <i < p;,1 < j < psuchthat F N {(u;jv;)Wit1v;4+1)} = @ and
A = FU{(ujvj)(ujt1vjy)}) for 1 < i < p1,1 < j < pp forms a accurate edge
dominating set of G| with minimum cardinality. Therefore,

V(GIIV(H)I n IV(G)I

|Al <
2 2

It implies that

pip2 | D1

+ —.
2

Hence the proof. u

Yae(Kp, X Kp,) <
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Theorem 5.8. For any complete graph K, with p > 3, y,.(K, x K) = (p — 1)2.

Proof. Let G; = Kj, and G, = K, be any two complete graphs of order p; and
p2 respectively and py = p = p» > 3. Let G(p, g) be the cartesian product of
G = G x G,. Consider

V(G) :{ (ul’vl)a(ul’UZ)a ~~~~ ’(ulavpz)’
(w2, v1), (U2, v2), ....., (U2, Vp,),

(u[)19 vl)v (up19 UZ), ----- ) (uplv vpz)}‘

Let E(G) = {x;;/1 < i < p1,1 < j < p»2} be the edge set such that {x;;} =
{(ui, v))Wit1,vj+1)/1 <i < p1, 1 < j < pa}iftwo vertices (u;, v;) and (441, vj+1)
being adjacent in G; x Gy if and only if either u; = u;41 and (v;jvjy1) € E(Gy) or
v; = vjy1 and (u;u;41) € E(Gy). Here, G is formed by p; copies of p, with above
condition for adjacency between edges and in each copies of p, of G we should take
(p1—2) edges in minimum edge dominating set. Let F' = {y1, y2, ...y, -2} forms aedge
dominating set of G with minimum cardinality. where, y = {x;;}. Let M C (E — F) be
the minimum edge dominating set of E — F. But |F| = |M| which is a contradiction. So
consider an edge y/ €e(E—F)andA =F Uy/ be the minimum accurate edge dominating
set of G. Therefore, |A| = |F| + |{y/}|. It implies that y,.(K, x K,) = (p — 1)2.
Hence the proof. |

Corollary 5.9. Let P, and P, be any path with p; = p vertices. Then accurate edge
domination number of the cartesian product, yu.(Pp, X Pp,) > 2p;.

6. Accurate edge domination number on strong product of Graphs

Strong product of two graphs G| and G; is a graph G = G| X G is defined as the
graph on the vertex set V(G1) x V(G,) with vertices u = (u1, uz) and v = (vy, v2)
connected by an edge if and only if either u; = vy and upvy € E(G3) or up = vy and
uiv) € E(Gl) orujv) € E(G]) and Uurvy € E(Gz).

Theorem 6.1. Let P,, and P,, be any two paths of order p; and p; respectively with
p1 > p2 and p; > 3 then

p;+1 ifpr=0(@mod3)

Vae(Ppl X sz) = Py ifpr = —1(mod3)

Proof. Let G1 = P,, and G2 = P), be any two graph of order p; > 3 with p; > ps.
The strong product of G| and G, is G = G| X G, with p = p; x p; vertices
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and g edges. Let V(G) = {x1,x2,...x;/1 < i < p} be the vertex set of G and let
E(G) = {y1,y2,...yj/1 < j < q} be the edge set of G. Where, {x;/1 <i < p} =
{(wi,vj)/l <i <= pr,1 <j < payand{y;/1 <j <q} = {ui, vj)Wit1,vj4+1)/1 <
i < p1,1 < j < p2}suchthat (4;,u;y1) and (v, vj41) connected by an edge if and
only if either uj = v; and Uj+1Vj+1 € E(Gz) Or Uj41] = Vj41 and ujv; € E(Gl) or
uivj € E(Gy) and u;1v;j11 € E(Gz). We have the following cases.

Case 1. Suppose pr = 0(mod3)

Let F = {y1, y2, ...yp, } be the edge dominating set of G with minimum cardinality such
that |[F| = p;. Let K € (E — F) be the minimum edge dominating set of G. But
| F| = | K| which is a contradiction. So consider anedge y € (E — F)and A = F U {y}
forms a accurate edge dominating set of G with minimum cardinality. Therefore,

Al = [F|+[{y}l,
|Al |F|+ 1,
)/ae(Pm&sz) pl""l

Case 2. Suppose py = —1(mod3)

Let I = {y1, y2,...yp,} be the edge dominating set of G with minimum cardinality
such that |F| = p;. Let K C (E — F) be the minimum edge dominating set of G and
|F| # |K]|. Therefore A = F itself forms a accurate edge dominating set of G with
minimum cardinality such that the induced subgraph < E — A > has no edge dominating
set of cardinality |A|. Therefore,

Al = |F]|,
yae(Ppl Igppz) P1.

Hence the proof. [

2
Theorem 6.2. For any cycle C,, with p > 3, yue(C, B C,) < p* — L?p I.

Proof. Let G| = C), and G, = C), be any two cycle of order p; and p; respectively
with p; = p». The strong product of G| and G, is G = G| X G, with p = p; X p»
vertices and g edges. Consider an edge set E(G) = {y1, y2,...y;/1 < j < gq}. Let
F(G) = {y1,y2,...y+/1 <r < g} be the minimum edge dominating set of G such that
|F| = ppandlet K = {y1, y2,...ys/1 < s < g} be the minimum edge dominating set of
E — F. But |F| = |K| which is a contradiction. We consider any one edge y € (E — F)
and A = F U {y} forms a accurate edge dominating set of G with minimum cardinality.
Therefore,

Al < [F|+ {y},
2p1

3 1,

2p
pZ—L?J-

< pi—1

Vae(cp X Cp)

A
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Hence the proof. |

Corollary 6.3. Let P; and P, be any path of order three and p; > 3. Then accurate
edge domination number of the strong product, y,.(P; X Py, ) > p; — 1.

Theorem 6.4. Let P; and P, be any path of order three and p; > 3. Then accurate
edge domination number of the strong product, y,.(P; X P, ) > diam(Py,).

Proof. Let Gl(p/, q/) = P3 and Gz(p//, q//) = P, be any path of order three and
p1 respectively with p; > 3. Let N = {e, e, ...e;/1 <t < q”} C E(Pp,) be the
minimum set of edges which constitute the longest path between any two distinct vertices
vi, 12 € V(Py,) suchthatd (v, v2) = diam(Py,) anddiam(P),,) = p; — 1. The strong
productof G| and G, is G = G| X G, with p = p; X p, vertices and g edges. Consider
an edge set E(G) = {y1,y2,...y;j/1 < j < q}. Let A(G) = {y1,y2,..3//1 =7 < q}
forms a accurate edge dominating set of G with minimum cardinality. Thus,

Al = p1—1,
|Al > diam(Pp,),
Yae(P3 X Py)) > diam(Pp,).
Hence the proof. |

7. Conclusion

In this paper we discussed the relation between cartesian product, corona, compositions,
join, and strong product of a accurate edge domination number of a graph.
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