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1. Introduction

Dominator coloring plays a vital role in biomedical applica-
tions such as predicting the cancer cells via buckyball and
telecommunication networks, distributed computing via cir-
culant graph. In 2005, Munoz et.al., delivered the idea of
coloring on fuzzy graph[9] and described the chromatic num-
ber of fuzzy graph. In 2006, Ralucca Michelle Gera estab-
lished the fuzzy dominator coloring[6]. In the same time,
Eslachi and Onagh pioneered the concept of fuzzy chromatic
number as the number of partition of the color classes[3]. In
2015, R.Jahir Hussian and K.S.Kanzuli Fathima conferred
fuzzy dominator coloring of fuzzy graph[7]. In 2012, Muham-
mad Akram introduced the concept of an anti fuzzy struc-
tures on graphs and characterized some basic concept of con-

nected anti fuzzy graph[8]. In 2016, R.Seethalakshmi and
R.B.Gnanajothi introduced the definition of anti podal on anti
fuzzy graph[20]. In 2017, this concept further developed by
R.Muthuraj and A. Sasireka[10—12]. They introduced some
types of anti fuzzy graphs and applied some operations on
them and also derived some domination parameter on anti
fuzzy graph[14, 15]. In 2018, Rifayathali et.al.,[17, 19] in-
troduced the concept of coloring on anti fuzzy graph. In this
paper, anti fuzzy graphs are considered without loops and
multiple edges. V is a finite and non empty set. m and n
are the number of vertices and edges of an anti fuzzy graph.
The dominator coloring is defined on anti fuzzy graph. These
concepts are applied on anti cartesian product of anti fuzzy
graphs.

2. Preliminaries

In this section, basic concepts of anti fuzzy graph are dis-
cussed. Notations and more formal definitions are followed
asin [3, 8, 10-12, 14, 16, 20].

Definition 2.1. [20] An anti fuzzy graph G = (O,l) is a
pair of functions 6 : V— [0,1] and 1 : VxV — [0,1], with
wu,v)> o(u) vV o(v) for all u,ve V.

Note. u is considered as reflexive and symmetric. In all
examples o is chosen suitably. i.e., undirected anti fuzzy
graphs are only considered. Without loss of generality, let us
simply use the letter G4 to denote an anti fuzzy graph.



Definition 2.2. /8] Let G4=(V,0,) be an anti fuzzy graph.
The order p of Gy is defined as p = Y ,.cy 0(x). The size q is, q
= Y. yeel(x,y). It is denoted by O(G) and S(G).

Definition 2.3. [12] Two vertices u and v in G4 are called
adjacent if (1/2) [o(u) V o(v)] < u(u,v).

Definition 2.4. [10] The anti complement of anti fuzzy graph
Ga=(o,) is an anti fuzzy graph Gy = (6,[1) where & =
o and fi(u,v) =l (u,v) - ( o(u) vV o(v)) forall u,v in V.

Definition 2.5. [20] An anti fuzzy graph Ga= (o,l) is a
strong anti fuzzy graph of W(u,v)=c(u)Vo(v) for all (u,v)eu*
and Gy is a complete anti fuzzy graph if u(u,v)= o(u)Vo(v)
for all (u,v)eu™ and u,v € o*. Two vertices u and v are said
to be neighbors if t(u,v) > 0.

Definition 2.6. [12] An edge e = {u, v} of an anti fuzzy graph
Gy is called an effective edge if W(u,v) = o(u) V o(v).

Definition 2.7. [11] u is a vertex in an anti fuzzy graph Ga
then N(u) = {v: (u,v) is an effective edge} is called the open
neighborhood of u and Nu] = N(u) U{u} is called closed
neighborhood of u.

Definition 2.8. /S8, 11] A path P, in an anti fuzzy graph is
a sequence of distinct vertices uo, ui, ua, ..., U, such that
W(ui—1,u;)>0, 1< i < n. Here n> 0 is called the length of the
path Py. The consecutive pairs (u;—1, u;) are called the edges
of the path.

Definition 2.9. [8] A cycle in G4 is said to be an anti fuzzy
cycle if it contains more than one weakest vertex. It is denoted
by CA.

Definition 2.10. [11] Let G} = G, x G}, = (V. E') be the
anti cartesian product of anti fuzzy graphs where V=V X
Vo and E' = {((uy,uz),(u1,v2)) / uy € Vi, (uz,v2)€ Ez} U
((u1,wa),(vijw2)) / wo€ Vo, (u1,vi)€ E; }. Then the anti
cartesian product of two anti fuzzy graphs, Ga=Ga, X Ga,:
(01 X 02, W1 X Up) is an anti fuzzy graph and is defined by

(01% 02)(u1, u2) = max {G1(u1), 62(u2)} for all (uy,
ur)eyv,

(X W2 )((ur, uz), (uy, v2)) = max{c(uy), ho(uz, v2)} for
all u€ Vy and (up, v, )€E,,

(1 x p2)((u1, wa),(vi, w2)) = max {G2 (wa), U1(u1, vi)}
for all wo€ V; and (uy, vi1)€ E;.

Then the anti fuzzy graph G4= (01 X Oy, 1 X W) is said
to be the anti cartesian product of anti fuzzy graphs G, = (01,
u1) and Ga, = (03, o).

Definition 2.11. [12] Every vertex in an anti fuzzy graph G4
has unique fuzzy values then G, is said to be v-nodal anti
fuzzy graph. i.e. o(u) = c for all ueV(Ga).

Definition 2.12. [12] Every edge in an anti fuzzy graph Ga
has unique fuzzy values then Gy is said to be e-nodal anti
fuzzy graph. i.e. U(u,v) = c for all (u,v) € E (Gy).
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Definition 2.13. [12] Every vertices and edges in an anti
Sfuzzy graph G4 have the unique fuzzy values then Gy is called
as uninodal anti fuzzy graph. If o(u)=c| and Uu(u,v)= cy in
an anti fuzzy graph Ga then Gy is called as binodal anti fuzzy
graph.

Definition 2.14. [11, 14] The strong neighbourhood of an
edge e; in an anti fuzzy graph Gy is Ny(e;)={e; € E(G)/ej is
an effective edge with VN(e;) in G4 and adjacent to e;}

Definition 2.15. [14] An edge e = {u,v} of an anti fuzzy
graph Gy is called an weak edge if (u,v)# o(u) V o(v).

Definition 2.16. [16] G4 is an anti fuzzy graph and u, v €
V(Gy). If v is said to be a support vertex in G then v is
adjacent to at least one end vertex u.

Definition 2.17. [17] Let G4 be an anti fuzzy graph. A family
c={ci,c, ...,ck} of fuzzy sets as a set V is called a k-vertex
coloring of Ga=(V,o, ) if

1. Vci(x)= o(x)
2. ¢ N\ Cj=0

3. For every strong edge xy of G4, min{c;0((x)), ¢ ;6((y))
=0, (1 < i < k). The least value of k for which G
has k-vertex coloring denoted by Y (Gy), is called the
chromatic number of the anti fuzzy graph Ga.

3. Dominator Coloring on Strong Anti
Fuzzy Graph

In this section, dominator coloring is applied on strong anti
fuzzy graph and the fuzzy dominator chromatic number on
connected anti fuzzy graph which has strong edges only is
determined . The membership value of the color class is 1.
So, assigning a color to the vertices of an anti fuzzy graph as
1,2,3,.. instead of Red(R), Green(G), Blue(B), Yellow(Y), etc.
That is, every number(1,2,3,..) represent a one color class of
G4 and the fuzzy value of color class is assigned the value 1.
Depending upon the nature of dominator coloring, a vertex
is classified as ) y4-good and C-bad vertex. By using this
characterization the anti fuzzy graph is also classified as yr,4-
good and yr4-excellent. The bounds are obtained for them
and derived some theorems of dominator chromatic number
on anti fuzzy graph.

Definition 3.1. A colored anti fuzzy graph Gy is an anti fuzzy
graph in which each vertex of G, is assigned a color from
color class c. A properly colored anti fuzzy graph is a col-
ored anti fuzzy graph whose color assignments conform to
the coloring rules applied to the anti fuzzy graph. Fuzzy chro-
matic number of an anti fuzzy graph Gais the least number of
distinct colors and is denoted by (G4 ).

Definition 3.2. A fuzzy dominator coloring of an anti fuzzy
graph Gy is a proper fuzzy coloring in which each vertex
of G4 dominates every vertex of atleast some color class.
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Fuzzy dominator chromatic number of an anti fuzzy graph is
the minimum number of color classes in a dominator fuzzy
coloring of Ga. It is denoted by X r4(Ga).

Definition 3.3. C is the partition of independent sets of ver-
tices of an anti fuzzy graph G in which u€D and veV\D is
in distinct partition of color class C and each vertex of G4
dominates every vertex of atleast one color class. Such C is
called the anti fuzzy dominator partition of Ga.

Example 3.4.
1 3 1 3
0.2 Vi Va2 0.1 0.2 Vi V2 0.1
0.1 0.3 0.1 0.3

4vg vid 2vg vy 2

0. 2"5 V4 0.4 ".2"5 V4 0.4

3 2 3 1
(a) )

Figure 1. (a)Anti Fuzzy Graph G4 with dominator coloring;
(b) Anti fuzzy graph G4 with coloring

In Figure I(a), G4 is an anti fuzzy graph with proper
coloring. The color classes of Figure 1(a) are cy, ¢, c3 and
ca. Where ¢y = {vi}, co = {va}, c3 = {vp, vs} and c4 = {v3,
v }. The vertices vi and v4 dominates the remaining vertices
and the vertices in the color class of c¢3 and c4 dominate all
the vertices of atleast any one of color classes ¢ and c;.
Therefore, Figure 1(a) - G4 is an anti fuzzy graph with proper
dominator coloring.

In Figure 1(b), G4 is an anti fuzzy graph with proper
coloring and the color classes are ¢y, ¢ and c3. Where
c1 = {vi, va}, 2 = {v3, v} and c3 = {va, vs}. No vertex
of any color classes dominate atleast one color class of Ga.
Therefore, Figure 1(b)- G4 is not a proper dominator coloring.

Definition 3.5. A vertex veV(G,) is called yq-good if a
vertex v belongs to some C-partition()-partition) otherwise v
is said to be C-bad vertex.

An anti fuzzy graph Gy is called ) rq-excellent anti fuzzy
graph if every vertex of Ga is X q4-good.

Example 3.6. Now, consider the following Figure 2, to deter-
mine the fuzzy dominator chromatic number of an anti fuzzy
graph.

In Figure 2, the dominating set of G, is D={vy, v7}.
The color class is c={cy, ¢2, ¢3, ¢4} = { {vi}!, {v7}', {va,
va, vs}h, {v3, ve, v} }
Therefore, x4(Ga) = 1+1+1+1 = 4.
08, if i=1
cr(vi)= {

0, otherwise

. {0.7, if i=17

0, otherwise
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1
0.8 v 0.8
0.5
0.7
0.4 0.4v3
3 A

Figure 2. An Anti Fuzzy Graph Gy

0.5, if i=2,5
c3(vi)=1 03, if i=4
0, otherwise
0.1, if i=6
04, if i=3
ca(vi)= {0.2, if i=8

0, otherwise

Here the vertices vy, vy, ...., vg dominate atleast one of
the color classes are ¢y, ¢z of G4. Therefore, xr4(Ga)=4.

The anti fuzzy dominator partition of Figure 2 is,

C={Cy, Cy, C3,Cq}.

Where C; = ({vi},{v7},{va, va, vs },{v3, v6, vs })

Co=({v2}.{vs}.{v4, vs. v }.{v1, v3, V6 })

Cs=({v3}.{vs}.{v2.va, v7 }.{Vv1, V. V8 })

Ca=({va}.{ve}:{v2, v7, vs}, {v3, V1, vs})

Every vertex of G4 appears in a singleton in y-partition.
Hence G4 is x-excellent.

Every vertex of G4 dominates atleast one of the color
classes of c¢; and also appears in singleton of x-partition.
Hence Gy is xr4-excellent.

Proposition 3.7.

1. If an anti fuzzy graph Ga has no edges with m vertices
then fuzzy dominator chromatic number is m.

2. For any bipartite anti fuzzy graph with atleast one edge,
the fuzzy dominator chromatic number is at least |D|+1.
Where |D| is the number of vertices in a minimal domi-
nating set of an anti fuzzy graph Ga.

Example 3.8. Consider the following Figure 3, for charac-
terizing chromatic number of an anti fuzzy graph.
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0;1\']
2

0.1 Vs

2
Figure 3. An Anti Fuzzy Graph G4

In Figure 3, Cy=({v2}, {vi, v3, vs}, {va}). The vertices
V1,Vv3,Vs do not appears in singleton of x-partition. Hence Gy
is not Y rq-excellent.

Theorem 3.9. For any connected anti fuzzy graph, Xsa(Ga)
> |D| + 1.

Proof. Suppose N(V(D))=1 and any one of the color in color
class ’c;’ is assigned except the color assigned by the dom-
inating vertices in D. All the vertices in D is assigned with
individual color from color class c;. Therefore, the color class
should contain |D| colors. Let v, € V\D where v, is adjacent
with atleast one vertex in D. So, the vertex v, is assigned with

ct‘gl 41 color and this vertex dominate any one of color class
of GA .
Therefore, x¢4(Ga) = |D| + 1.— — — — (1)

If N(V(D))>1 then all the vertices in D is assigned with
an individual color from color class c;. Therefore, the color
class should contain |D| colors. Assume that the vertices
Vn,Vnt1 €V\D. To construct a proper dominator coloring,
these vertices are colored with ¢ D‘H’h and C‘D+2‘th color.
Since v,, adjacent to v, 1.

Therefore, x74(Ga) = |D| +2.— — — — (2)

Similarly repeat this process until all the vertices in V\D
is assigned with some colors.

Hence,from (1) and (2), x74(Ga )> |D|+1. O

Theorem 3.10. If G4 is an anti fuzzy path with m>5 vertices
then xfd(GA)=|D|+2.

Proof. Let v; be the internal vertex in an anti fuzzy path Gg4.
It dominates v;_1, v;+1. Therefore, v; may be assigned with
color ¢y in c. The vertices v;_1, viy; may be assigned with
color C‘D‘ch inc. If viyp ¢ D and v, adjacent with v
then v;y5 is assigned with color ¢|p| 45 -

Suppose v;ii> € D then v, is assigned with color ¢ <
¢|p|- Therefore, the vertices in D are assigned with individual
color and dominate any color classes of c. The vertices in
V\D is assigned with alternate color of C|p|+1- C|p|+2- Since
any pair of vertices in V\D which are adjacent to each other.

Hence x74(Ga) = |D|+2. O
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Proposition 3.11.

1. If Gy is an anti fuzzy path with m<S5 vertices then
Xra(Ga) = |D| + [F].

2. For a uninodal anti fuzzy graph Ga, Xra(Ga) = [27’"}

3. If G4 is e-nodal anti fuzzy graph with effective edges
only then X4(Ga) > |D| + 1.

Remark 3.12. Consider that the |D| is the number of vertices
in a minimal dominating set of an anti fuzzy graph Ga.

1. If an anti fuzzy path contains two vertices then |D| = 1,
[2] = L. Therefore 4(Ga)=1 + 1 = 2.

2. If an anti fuzzy path contains 3 vertices (say ui, up,
uz) then |D| = 1 and |V\D| = 2. That is, the internal
vertex uy € D and assigned with color cy. The vertices
in V\D are non adjacent to each other and a strong
neighbor to a vertex uy in D. So the vertices u; and
us are assigned with same color c;. |D| = 1, [%1 =1
Therefore, X5a(Ga) =1+ 1=2.

Theorem 3.13. If G4 is a anti fuzzy tree with m > 3 vertices
then X4(Ga) = |S|+1, where S is the set of all support vertices
in GA.

Proof. Consider that G4 is an anti fuzzy tree with atleast
3 vertices. Then G4 has atleast one support vertex (say u).
The vertex u is colored with color 1 from |S| color classes
which also dominate other vertices in G4. The vertices which
are adjacent to u but not a leaf of G4 is assigned with color
(|S|-1)"". Similarly, repeat this procedure until all the support
vertices are assigned with some color from |S| color classes.
Finally, all the pendent vertices are assigned with (|S|+1)""
color. Hence x4(Ga) = |S|+1. O

Theorem 3.14. For any connected irregular anti fuzzy graph
Ga,

1. X(Ga) = AL.
2. XpalGa) > Al + 1.

where I, is the set of all incident vertices of a vertex v in
G4 and Al is the maximum number of incident vertices of a
vertex in Gy.

Proof. Consider that G4 is a connected irregular anti fuzzy
graph. That is, any one of the vertices in G4 has number of
incident vertices as Al.. For coloring an anti fuzzy graph Gy,
a vertex is arbitrarily chosen (say u) which have Al, neighbors
and assign with color 1. All the vertices in G4, except u
have atmost Al neighbors. Consider a vertex v € V(G4)\{u}
which have Al neighbors. This vertex is colored with (Al.-
1)!" color. Since u is adjacent with v. Repeat this process
until all the vertices are assigned with a color. Finally, the
anti fuzzy graph G4 is colored using Al colors. Hence x(G4)
> Al.




Similarly, choose another vertex we V(G4)\{u,v} which
have Al neighbors and colored the vertex w by (Al.-1)"
color. Since w is adjacent with u but not with v. Repeat
this procedure until all vertices(having Al. neighbors) are
colored. Finally, get some vertices which does not have the
Al neighbors. Such vertex can colored by (Al + D" color.
Hence the vertices which are having Al neighbors should be
a member in dominating set of G4. The color class which
contains these vertices should form a dominator coloring of
Ga. Therefore, x7q(Ga) > Al + 1.

O

Theorem 3.15. For any connected k-regular anti fuzzy graph
Gy, de(GA) > Al + 1.

Proposition 3.16.

1. For any connected anti fuzzy graph Ga, X(Ga) < Xra(Ga)
2. Complete anti fuzzy graph is Y sq-excellent.

3. Anti complement of complete anti fuzzy graph is also
Xrd -excellent.

4. Cyclic anti fuzzy graph Gu is ) yq-excellent.
5. If anti fuzzy graph Gy is star then Gu is ) sq-excellent.

6. Any connected k-regular anti fuzzy graph G is Xrq-
excellent.

4. Dominator coloring on Anti Fuzzy
Graph with weak edges

In this section, the dominator chromatic number is derived for
an anti fuzzy graph which has atleast one weakest edges. The
color class which contains only the strong edges is assigned
with membership fuzzy value as 1. If the color class has
atleast one weakest edges then the membership value of color
class is defined as follows.

Definition 4.1. Let u,v be twp vertices in G4 and u,v are
adjacent with one weakest edge(e) then the fuzzy color values
of u is defined as 1-[1(u,v) - V(o (u),0(v))] and the color
class value is minimum of fuzzy color values of color class c;.

Example 4.2. In Figure 4, G4 is an anti fuzzy graph with one
weak edge (vi, vs).

The vertices vs and ve dominate all other vertices in Gy
and maximum fuzzy cardinality of a dominating set with mini-
mum number of vertices is obtained with these vertices. There-
fore, it forms a minimal dominating set. So, these vertices
are assigned with individual colors such as 1 and 2. The
corresponding color class is c1,c2 and the membership value
is 1.

Next, colors are assigned to the remaining vertices with
color class 3,4,... Randomly choose a vertex vi, which is
adjacent with vs but the edge (v1 ,vs) is weak edge in Ga.
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(C_;, 0'8) (ch 1)
0.1v; 0.2 0.2 v,

6 0
0.2 0.3

0.4v;s 0.5~

(Cls 1 C2, 1)
0.4 0.
0.3

0.2vy 0.3v;
(Ch 1:' (c.is 1)

Figure 4. An Anti Fuzzy Graph G4

So the vertex vy is assigned with color 3 whose fuzzy color
membership value is I - [0.6 - (0.1 V 0.4)] =1-(0.6-04) =
1-(06-04)=1-0.2=0.38.

Then the vertices vy and v4 are adjacent with vy as strong
neighbors. Such vertices are assigned with color 4. The vertex
v3 is adjacent with v, and v4 as a strong neighbor. Color 3 is
assigned with fuzzy color membership value 1. c={cy, ¢, c3,
ca} = { {vs}', {ve}", {vi, va}%, {va, va}' }

Therefore,Xrq(Ga) = |c| =1+ 1+ 0.8+ 1=38

Proposition 4.3.

1. If G4 is e-nodal anti fuzzy graph with weak edges then
Xra(Ga) > |D| + 5.

2. In e-nodal(v-nodal) anti fuzzy graph with weak edges,
the vertex incident with weak edges is assigned the fuzzy
color value is greater than 1.

5. Dominator Coloring on Anti Cartesian
Product of Anti Fuzzy Graphs

In this section, the dominator coloring is applied on anti carte-
sian product of anti fuzzy graphs and obtained the bounds of
fuzzy dominator chromatic number on anti cartesian product
of anti fuzzy graphs. Anti cartesian product of anti fuzzy
graphs are considered as strong anti fuzzy graph and the fuzzy
value of the color class is 1. If G4, X G4, has weak edges then
the fuzzy value is calculated by 1-[u(u,v) - V(o (u),c(v))].
In this section, all G4,and Gy, are considered as strong anti
fuzzy graph.

Definition 5.1. [11] Let G4 be an anti cartesian product of
anti fuzzy graphs Ga,and Ga, where Ga, = (01, 1) and Ga, =
(02, W) then G4 = (O] X Oa, Uy X Wp) is an anti fuzzy graph.

Theorem 5.2. Let Ga, and Gy, be the anti fuzzy paths on my
and my vertices. If the anti Cartesian product G4, X Ga, of
Ga, and Gy, is an anti fuzzy graphs on mymy vertices then
§Q°ﬂnﬂﬂ';'ﬂ
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Xrd(Ga, X Ga,) > |D| + 2, where |D| is the number of vertices
in a minimal dominating set of G4.

Theorem 5.3. Let G4 = Ga, x Ga, be an anti cartesian prod-
uct of anti fuzzy graphs Ga, and Ga, then Xr4(Ga, X Ga,) >
max { xra(Ga,), Xra(Ga,) } -

Proof. By the definition of anti cartesian product of anti fuzzy
graphs, any two vertices are adjacent in G4, or in Gy, if
and only if the corresponding pair of vertices are adjacent in
G4, X Gy,. That is, by the definition of anti cartesian product
of anti fuzzy graphs, more adjacency exists in G4, X Ga,.
Assigning the color to the vertices depend on the adjacency
in G4, X G,. Therefore, the number of colors required to the
vertices of G4, X Ga, > max { x74(Ga, ), Xra(Ga,) } . O

Theorem 5.4. Let G4, and Gy, be the anti fuzzy cycles on
my and my vertices. If the anti cartesian product of anti
fuzzy cycle Ga= (Ga, x Ga,) is an anti fuzzy graph on mymy
vertices then X;q(Ga, x Ga, ) > |D| + 2, where |D| is the
number of vertices in a minimal dominating set of Gy.

Proof. Similar proof as in [13] for fuzzy graph O

Theorem 5.5. If G4, X Ga, is an anti cartesian product of
anti fuzzy cycles with mymy vertices then X(Ga, x Ga,) <
de(GAl X GAZ)' Where |V(GA1)| =my, V(GA2)| =my

Proof. Every vertex in G4, X G4, are assigned with some
colors in color class {cy, ¢z, .., ¢y} where m= m; xmy. By
the definition of proper coloring, adjacent pair of vertices are
assigned with distinct colors. Therefore, by the definition
of anti cartesian product of anti fuzzy cycles the vertices
have maximum 4 strong neighbors and minimum 3 neighbors.
Hence x(Ga, X Ga,) =3. ——> (1)

In G4, X Gg,, there exists a member in a minimal
dominating set is |D| > 3. Neighbors of the vertex in V(D),
each member may be assigned with same color in some color
classes (say cﬁ’)‘ 4 color) but a vertex (u;,v;) is a strong neigh-
bor to atleast one dominating vertex and a neighbor to a vertex
in V\D. In such case, the vertex (u;,v;) and (u ;,vj41) is as-
signed with distinct colors.

Hence x;4(Ga, x Ga,) > |D| +2—>(2)
From (1) and (2), X (GAl X GAZ) < de(GAl X GA2)~ O

Theorem 5.6. Let G4, x Ga, be an anti cartesian product of
complete anti fuzzy graphs on m= my Xmy vertices.

1. For my=2 and my > m then Xrq(Ga, X Ga,) > (m1 V
my) + 1.

2. For my,my>2, then Xr4(Ga, X Ga,) > (my V my) + 2.

Example 5.7. consider a complete anti fuzzy graph K». Apply
the anti cartesian product on anti fuzzy graphs K, and itself.
The resulting anti fuzzy graph is shown in Figure 5.

Here in Figure 5, D={(uy,v2), (u3,v2)}, |D| = 2,

Yy=.3+.3=0.6

Let the family of color classes be c={c|, ¢z, ¢3, c4}
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4§ 1
(up.1 lﬂ.z 03¢ ‘ll], r2)0.3
0.2 ey 0.3 ez
L ]
0.2(uz2,v1) 0.3 e 0.3 (u2,v1)
3 2

Figure 5. An Anti Fuzzy Graph G4= K, x K

0.3, ifi=1,j=2
61{(”1'"’])}:{ 0, otherwise
0.3, ifi=2,j=2
C2{(Mirvj)}:{ 0, otherwise
0.2, ifi=2,j=1
Cs{(“i:"j)}z{ 0, otherwise
0.2, ifi=1,j=1

ca{(up,vi)}=
a(uvi)} { 0, otherwise
Hence all the vertices in V(Ga, X Ga,) belong to some dis-

tinct color classes. It satisfies the property of fuzzy dominator
coloring. The Y yq-partition is Ci=({v1}, {v2}, {v3}, {va}).
Hence Gy is X rq-excellent.

Results

1. If G4, and Ga, are xyq-excellent then G4, x Ga, need
not be ysq4-excellent.

6. Conclusion

The dominator coloring is applied on some types of anti fuzzy
graph and obtained the bounds of fuzzy dominator chromatic
number on anti fuzzy graph. Fuzzy chromatic value is derived
for anti fuzzy graph with effective and weak edges. Also, the
fuzzy dominator chromatic number is applied on the anti carte-
sian product of anti fuzzy graph and derived some theorems
on them.
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