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Abstract. In this paper, we define e-nodal, v-nodal, uninoglatl binodal anti fuzzy
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I. Introduction

Kaufmann [1] was first to introduce the concepffufzy graph from the fuzzy relation
introduced by Zedah [9]. Although Rosenfield [7]troduced another elaborated
definition, including fuzzy vertex and fuzzy edged also introduced the notion of fuzzy
graph and several fuzzy analogs of graph theooeticepts such as paths, cycles and
connectedness. Nagoorgani, Chandrasekaran [4]dirteal the concept of more
adjacency in fuzzy graphs. Nagoorgani and Radhdifsjussed the various concepts of
degrees in fuzzy graph. Radha et.al [6] conferreddoncept of edge regular on fuzzy
graph. Seethalakshmi and Gnanajothi [8] introduteddefinition of anti fuzzy graph.
Muthuraj and Sasireka [2] discussed some more pisae anti fuzzy graph. Muthuraj
and Sasireka [3] discussed the concept of someatipes on anti fuzzy graphs such as
union, join, Cartesian product and compositiorthis paper, we introduce the concept of
edge regular and totally edge regular on anti fugraphs. The results are examined and
some theorems are derived from them. We introdneeconcept of path matrix on anti
fuzzy graph and using this we find the shortesh petgth. The relationship between the
fuzzy graph and anti fuzzy graph is discussed. feveld some theorems and results on
them.

2. Preliminaries

In this section, basic concepts of anti fuzzy grapé discussed. Notations and more
formal definitions which are followed as in [4,9,
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Definition 2.1. [8] A fuzzy graph G=§, ) is said to be an anti fuzzy graph with a pair
of functionsc : V- [0,1] andu : VxV - [0,1], where for all u, V1V, we haveu(u,v) =
o(u) Oo(v) and it is denoted by £&o, L).

Note. 1 is considered as reflexive and symmetric. In ’limepleso is chosen suitably.
i.e., undirected anti fuzzy graphs are only conside

Notation. Without loss of generality let us simply use thdele G, to denote an anti
fuzzy graph.

Definition 2.2. [8] The underlying crisp graph of an anti fuzzy graph (o, p) is
denoted by G = (¢, '), wheres ={u€V/ o(u) >0} andp = { (u, v) € VxV / u(u,v)
> 0}

Definition 2.3. [8] The order p and size q of an anti fuzzy graph=FV, o, ) are
defined to bep:ch(x) andqg= Zp(xy) . It is denoted by O(G) and S(G).

xov xyov

Definition 2.4. [8] Two vertices u and v in Gare called adjacent if (Ygu) O o(V)] <
n(u,v).

Definition 2.5. [8] An anti fuzzy graph &=(o,u) is a strong anti fuzzy graph pfu,v) =
o(u) Oo(v) for all (u,vJu and G, is a complete anti fuzzy graphifu,v) = o(u) do(v)
for all (u,v)Jo . Two vertices u and v are said to be neighbongufv) > 0.

Definition 2.6. [8] u is a vertex in an anti fuzzy graph @Gen N(u) = {v: (u,v) is a strong
edge} is called the neighborhood of u and N[u] =uNQU{u} is called closed
neighborhood of u.

Definition 2.7. [8] The strong neighborhood of an edgénean anti fuzzy graph Gis Ng

(8) ={ey0 E(G) / gis a strong edge in&and adjacent tgje

Definition 2.8. [9] The anti complement of anti fuzzy graph(G) is an anti fuzzy
graph G, = (G, 1) whereg = o and ji(u,v) = p(u,v) - (o(u) O o(v)) for all u,v in

V(Gp).

Definition 2.9. [9] A path R in an anti fuzzy graph is a sequence of distiratises

Ug,Us, Us... U, Such thatu(ui.1,u)>0, < i < n. Here r= 0 is called the length of the path. P
The consecutive pairs;fu u) are called the edges of the path.

Definition 2.10. [8] A cycle in G, is said to be an anti fuzzy cycle if it containerm
than one weakest edge.

Definition 2.11. An edge e = {u,v} of an anti fuzzy graph.@ called an effective edge
if ua(u,v) =o(u) Oo(v). An effective degree of a vertex u in anti fuzzraph is defined
to be the sum of the weights of an effective edgeiglent at u and is denoted by @).

3. More adjacent on anti fuzzy graph

Definition 3.1. A vertex z is called a fuzzy end vertex of §(o,p) if it has at most one
strong neighbor in G
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Definition 3.2. A strongest path of (u,v) is a path correspondmgnaximum strength
between u and v. The strength of the strongestipatbnoted by”(u,v).

Definition 3.3. In anti fuzzy graph, the path matrix is defined forspecific pair of
vertices say (u, v) and it is denoted by P(u,v).
In P(u, v), the rows correspond to different pagimizen u and v. the columns
correspond to edges within the path of u and v4n G
P(U, V) :{w(e), edge wei.ght of i" path
0, otherwise

Example 3.4.

0.2u 0.4 D4v 0.7 w07

0.5 0.6 J

0.5z 0.6 0.6y 0.6 =x0.3

Fig. 1. Anii fuzzy graph G4

Consider a path matrix P(u, z). The list of diéfier paths between u and z are
1. (u,2
2. (u,v,vy,2)
3. (U, v,w, X,,2)
0 0 0O O O 0 05
Pu,z)=fo4 0 0 0 06 06 0

lo4 07 0706 0 06 0 _ _
The weight of each path of u,z is the sum of eagtsrin P(u,z) and is denoted

by w[P,(u,z)].
WI[P4(u, 2)] =0.5
WI[Pxu, z2)] =04+ 0.6 +0.6=1.6
WI[Ps(u, 2)]=0.4+0.7+ 0.7+ 0.6 + 0.6 =3
Shortest path length of u,z = min {(W(®, z)]} = min{0.5,1.6,3.0}=0.5

Definition 3.5. Let u and v be two vertices in VIBthen the vertex u is more adjacent to
v if p(u, v) = y(u, w) for any viv.

Theorem 3.6. In an anti fuzzy graph £ every vertex is either isolated or more adjacent
to some other vertex of an anti fuzzy graph.

Proof: Consider that is an anti fuzzy graph and u is a vertex in &u is not isolated
vertex then it must be adjacent to some othercastin G. v# u is a vertex in Gand v

is adjacent to u. ifi(u, v) = maxf(u, x) : XdV) then u is more adjacent to v.

Theorem 3.7. Let u and v be two vertices in an anti fuzzy gr&ghand u be more
adjacent to v then the fuzzy values of more adjagertices is strength of the shortest
path of (u, v).
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Proof: In G, if u is more adjacent to v ther{u, v) = max {u(u, w) : wiV}. Suppose
some other paths are exists from u to v. From pwtrices, the sum of each rows show
the strength of each path. The minimum value octuigath which has more adjacent
vertices. Such thatp (u, v) = min{u(u, w):wdVv}. Hence the fuzzy value of more
adjacent vertices is strength of the shortest pi(h, v).

Relation 3.8.

1. More adjacent pair of vertices is not same ian@ G..

Generally in G, edge weight assigns the minimunitofuzzy incident vertices. In G
edge weight assigns the maximum of its fuzzy intidesrtices. Hence the same pair of
vertices is not more adjacent to fuzzy graph anidfazzy graph.

Theorem 3.9. If u and v are more adjacent vertices to only vamnanti fuzzy graph G
then w is an fuzzy cut node of,G

Proof: Let us consider that w is the only vertex whiclmisre adjacent to u and v. if the
removal of the vertex w then it reduced the stierajtconnectedness between u and v.
Hence w is a fuzzy cut node oiG

Note. Let us consider the figure 1, y is the only nodechis more adjacent with v, X
and z. if the deletion of the vertex w increasedbmponents and reduce the strength of
connectedness between v, x and z. Hence w is #ag fiut node of G The converse of
above statement is not true.

4. Degrees of an edgein an anti fuzzy graph
Definition 4.1. Let Gy (o,1) be an anti fuzzy graph, the degrees of an ed@¢Eug
defined by dg,(uv) = dg, (W) +dg,(v) —2u(u,v) or dg,(wv) = Yuwes(uw) +

WFv

Zv;/v;telf(wv) = 2u(u, v)

Definition 4.2. Let G, (o,0) be an anti fuzzy graph, the total degrees ofdme@1E is
defined bytdg, (uv) = dg, (W) + dg, W) — p(w,v) = dg,(wv) + u(u,v)

Example 4.3.
0.2u 0.5 0.4v 0.2 0.2 0.4v

0.7 0.8 0.2 0.4
* *
0.7Tw 0.7 0.6x 0.7w 0.6 0.6x
Fig. 2. Anii fuzzy graph G, Fig. 3. Fuzzy graph G

From figure 2. In G,
dg,(u) =1.2,dg,(v) = 1.3,dg, (W) = 1.4,dg,(X) = 0.7.0 &Gp)= 0.7,A(Ga)=1.4
dg,(uv)=1.2+1.3-2(05)=25-1=15,
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dg,(uw) =1.2+1.4-2(0.4)=26-08=18,

dg,(vw) =1.3+1.4-2(0.8)=2.7-16=11,

dg,(Wx) =1.4+0.7-2(0.7)=21-1.4=0.7,

0e(Gp) = d(wx) = 0.7,Ag(Ga) = d(uw) = 1.8

thA(U) = 1'4’thA(V): 1.7,thA(W): 2'l’thA(X): 1.3

tdg, (uv) = 2,tdg, (uw) = 2.5,tdg, (VW) = 1.9,tdg, (Wx)= 1.4
From figure 3.

InG, d;(u)=0.4, ¢ (v) =0.6, ¢ (w) =1.2, ¢ (x) =0.6 .

0 6(G)=0.4,A(G)=1.2

ds(uv)=0.4+0.6 -2(0.2) =1 -0.4=0.6g(aw) = 1.2, ¢(vw) =1.0, @(wx) = 0.6,
0e(G) = d(wx)= 0.6,A¢(G) = d(uw)= 1.2

tdg(u) = 0.6, td(v) = 1.0, ta(w) = 1.9, t¢(x) = 1.2

tds(uv) = 0.8, td(uw) = 1.4tdg(vw) = 1.4tdg(wx) = 1.2

Note. In G and @G, the same edges may get the minimum and maximgmedf (anti)
fuzzy graph and the same pair of edges assignednomim and maximum total edge
degrees.
1. O(G)# 0e(Ga)
2. A(G)#AKGh)
Relation 4.4. [5]
1. >dg(v) =2 S(G)
2. 2tdg(v) =2 S(G) + O(G)
3. 2dg(v) =2ds(uv) where G is cycle
Relation 4.5.
1. 2dg, V)#2S(G)
Stdg, (v)# 2 S(G) + O(Gy)
2dg, (V) +3&(Ga) < 2S5(G) < 2dg, (V) +Ae(Gn)
Stdg, (V)< 2S(G) + O(Gy) < X tdg, (uv)
2dg, (V) =2 S(Q), if Ga is k-regular anti fuzzy graph
6. Xtdg, (V) =2 S(G) + O(Gy), if Ga is k-regular anti fuzzy graph

ok~ N

Definition 4.6. Let G, (o,l0) be an anti fuzzy graph. If each edge infas same degree k
then G is said to be an edge regular anti fuzzy graphexige regular anti fuzzy graph.

Definition 4.7. Let G, (o,1) be an anti fuzzy graph. If each edge i lias same total
degree k then gGis said to be totally edge regular anti fuzzy grap k- totally edge
regular anti fuzzy graph.

Example 4.8. From figure 4.

dg,(u) =0.9,dg,(v) =0.8,dg, (W) =0.9,dg, (X) =1, dg,(uv) = 0.9

dg,(uw) =1.2,dg,(vw) = 0.9,dg, (wx) = 0.9,dg, (vX) = 0.8,dg, (xu) = 0.9

tdg,(uv) = 1.3, tg,(uw) = 1.5, g, (vw) = 1.3, tdg,(Wx) = 1.4, tlg,(vx) = 1.3,
tdg,(xu) = 1.4
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0.2u 0.4 04v
0.5 1 0.4
0.5x 0.5 0.3w

Fig. 4. Anti fuzzy graph G4

Here G is a complete anti fuzzy graph but not edge regaidi fuzzy graph and not
totally edge regular anti fuzzy graph.

Remark.
1. Every totally edge regular anti fuzzy graph is edggular anti fuzzy graph.
2. Every k-regular anti fuzzy graph need not be agular anti fuzzy graph.

Note. In crisp graph, every complete graph is a edgelaedwut in an anti crisp fuzzy
graph, complete anti fuzzy graph need not be a esljjdar and totally edge regular anti
fuzzy graph.

Theorem 4.9. Let G, be an anti fuzzy graph.s a constant function antf;, (u) =k for
all UOE(G,) if and only if the following are equivalent.
i. Gaisan edge regular anti fuzzy graph
ii. Gais atotally edge regular anti fuzzy graph
Proof: Let Gy be an anti fuzzy graph and consider & a constant function.
That isp(uv) = c, for every uME (Ga) anddg, (u) = k where k = nc for all U V(Ga)
Odg, (uv) =dg, (u) +dg, (V) - 2u(uv)
=k+k-2c
=k (say)
Then G, is a k-edge regular anti fuzzy graph.
Now G, is a k-edge regular anti fuzzy graph.
tdg, (UV) =dg, (Uv) +p(uv)
=k+c =k (say) = (1) for all uIE (Gp).
Hence G is (k+c) totally edge regular anti fuzzy graph.
() = (ii) is proved.
Suppose that Gis a k-totally edge regular anti fuzzy graph. ielg} (uv) = k for all
uvld E(Gy).
We know thatdg, (uv) =dg, (uv) +u (uv)
6= dg, (uv) +H (V)
dg, (W) = ke - L (V)
= k— c for all uJE(G,)
=k (by (1))
Hence G is k-edge regular anti fuzzy graph wily, (u) = k
(iiy = (i) is proved.
Conversely, G is edge regular and totally edge anti fuzzy graph.
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ie.,dg, (uv) =k, 0 uvl E(Ga).

To prove thafi(uv) is a constant function.

Supposau(uv) is not a constant function. ie. some pair dfes does not have a
constant valuep(ab)=g for abl] E (G,). Thereforgu(uv) # p(ab).

Butdg, (uv) =dg, (ab) =k (Given)

tdg, (uv) =dg, (uv) +u(uv) =k +c

tdg, (ab) =dg, (ab) +4(ab) = k +¢

0 tdg, (uv)#tdg, (ab).

Then G is not totally edge regular anti fuzzy graph whigltontradicted to our
assumption. Henge is a constant function.

Supposedg, (uv) =g, (ab), for all uv, alhl E (Gy).

= dg, (W) +p(uv) =dg, (ab) + i(ab)

= dg, (W) - dg, (ab) =p(ab) -p(uv)

= dg, (uv) - dg, (@b) =¢-c{Since ¢* c}

= dGA (UV) - dGA (ab) #0

0 dg, (uv)# dg, (ab).

Therefore, G is not edge regular anti fuzzy graph which is aleotradicted to
our assumption. Hence,Gs an edge regular anti fuzzy graph and totallgeetegular
anti fuzzy graph thep is a constant function.

Theorem 4.10. Let p(uv) = ¢ is a constant function in,Gif G, is regular anti fuzzy
graph then G is edge regular anti fuzzy graph.
Proof: Letp(uv) = cis a constant function in.G
Consider that is regular anti fuzzy graph thelg, (u) =k for all U1V (Ga).
To prove that G is edge regular anti fuzzy graph.
By definition,dg, (uv) =dg, (u) +dg, (V) - K(uv)
=k+k-c=2k-c

dg, (uv) =k (say), for all uJ E (Gy).

Hence G is ki-edge regular anti fuzzy graph.

Theorem 4.11. Let G, is a k-regular anti fuzzy graph withis a constant function then
G, is totally edge regular anti fuzzy graph.

Note: The converse of above all theorem may not be true.

5. Sometypes of nodal anti fuzzy graph
Definition 5.1. Every vertex in G has unique fuzzy values then G said to be v-nodal

anti fuzzy graph. i.es(u) = c for all WV(G,).

Definition 5.2. Every edge in & has unique fuzzy values then & said to be e-nodal
anti fuzzy graph. i.qu(u) = ¢ for all ud E (G,)

Example 5.3. Let us consider anti fuzzy graph GV (G)) ={a=b=c=d=e =
0.6}and the edge set Ef5= {ab=0.6, ac=0.7, ae=0.6, bc=0.8, bd=0.6, cd=6e80.7}.
dg, (@ =1.94dg, (b) =2,dg, (c) =2.2dg, (d) =0.6dg, (e) =1.3.0(2)=0.60 a1V
(Gap). Ga is a v-nodal anti fuzzy graph
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Let us consider anti fuzzy graph{GV (Ga) = {a =0.5, b = 0.4, ¢ =0.3 d = 0.3} and the
edge set consider as EA)G= {ab=0.5, ac=0.5, ad=0.5, bd=0.5, cd=0.A{ab) = 0.50
ahlJE(G,). Ga is a e-nodal anti fuzzy graph

Definition 5.4. Every vertices and edges in an anti fuzzy graptetthe unique fuzzy
values then @is called as uninodal anti fuzzy graph.

Definition 5.5. If o(u) or p(uv) has the unique fuzzy values in an anti fuz@ph G,
then G is said to be partially uninodal anti fuzzy graph.

Definition 5.6. If o(u)=c; andp(uv)= G in an anti fuzzy graph Gthen G is called as
binodal anti fuzzy graph.

Example5.7.
0.2u 0.2 0.2v 0.3u 0.5 0.3v
0.2 0.2 0.5 0.5
0.2w 0.2 0.2x 0.3w 0.5 0.3x

Fig. 5. Uninodal anti fuzzy graph G, Fig. 6. Binodal anti fuzzy graph G4

From the figure 5¢g(u) = (uv) = 0.20 ulV (G,) and UVIE (Gy).
dg, (U) =dg, (v) =dg, (W) =dg, (x) =0.4

tdg, (U) =tdg, (V) =tdg, (W) =tdg, (X) =0.4

dg, (uv) =dg, (uw) =dg, (vX) =dg, (xw) = 0.4,

tdg, (uv) =tg, (uw) =g, (vX) =dg, (xw) =0.6

From the figure 6¢g(u) =0.3,u (uv) = 0.50 ulV (G,) and uVIE (Gy).
dg, (U) =dg, (V) =dg, (W) =dg, X)=1

tdg, (u) =tdg, (v) = tdg, (W) = tdg, (X) =1.3

dg, (W) =dg, (uw) =dg, (vX) =dg, (xw) =1,

tdg, (uv) =tg, (uw) =g, (VX) =dg, (xw) =1.5

Proposition 5.8.
1. Every uninodal anti fuzzy graph is a strong antizijugraph but the converse is
not true.
Every uninodal anti fuzzy graph is a k-regular &mtzy graph
Every uninodal anti fuzzy graph need not be a keaggular anti fuzzy graph
Every uninodal anti fuzzy graph is also a fuzzypgra
Every uninodal anti fuzzy graph is a strong fuzegpdy but the converse is not
true.
Every binodal cycle and binodal complete anti fugzgph is k-regular and;k
totally regular anti fuzzy graph.
7. Every binodal cycle and binodal complete anti fugegph is k-edge regular and
k;-totally edge regular anti fuzzy graph.

arwd

o
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Theorem 5.9. If G4 is complete and v-nodal anti fuzzy graph, thenissk-regular and
k,-edge regular anti fuzzy graph.
Proof: Consider that gis v-nodal anti fuzzy graph. By definitiar(u) = cO udV (Ga).
Given G, is complete anti fuzzy graph. By definitipuv) =o(u)d o(v)
Thereforep(uv) =c
i.e. All the vertices and edge have the unique ek=galues.
To prove that G is k-regular.
dg, (U) =X p(uv)
= (n-1)& uvd E (Gy)
= k (say)
Therefore G is k-regular anti fuzzy graph.
Now to prove that Gis k-edge regular.
dg, (W) = dg, (u) +dg, (v) - (uv)
= (n-1)c + (n-1)c — 2t uvll E(Gy)
= 2n —4c = Ksay)
Therefore G is ki-edge regular anti fuzzy graph.

Theorem 5.10. If G, is cycle and e-nodal anti fuzzy graph theni§k-regular and
edge regular anti fuzzy graph.
Proof: Consider that is e-nodal anti fuzzy graph. by definitipuv) = cO uvOE(Ga).
To prove that G is k-regular.
Given G, is cycle. Every vertex in cycle is incident witha edges.

dg, (U) =c+c=2c

=k (say)

Therefore G is k-regular anti fuzzy graph.
Now to prove that ¢is k-edge regular.

dg, (UV) =dg,(u) +dg,(v) — 2p(uv)

= 2c+2c—2Zeuvll E (Gy)
= 2c =K(say)

Therefore G is ki-edge regular anti fuzzy graph.
Theorem 5.11. If G, is cycle and k-regular anti fuzzy graph theni§e-nodal anti fuzzy
graph.
Proof: Consider that & is cycle and k-regular anti fuzzy graph= d(u) = k[J u O
V(Ga)

If G4 is cycle then every vertex exactly incident witlotedges.

i.e., d(u) =u(ey) + p(ey), d(v) =p(ey) + u(ey),

O we) + we) = we) + ue) = ....... = k (since G is k-regular anti fuzzy
graph)

Consider, p(e1) + H(ep) = H(e) + (&)

= H(E) =H(E).
Considerji(ey) + p(€s) = p(€s) + H(€s)
= HE) =)
Similarly, p(er) = p(es), i(&) = H(€s), H(e) = H(e3), ... H(er) = H(en)

Thereforep(e) = (&) = u(es) = (&) = ......... =u(ey).
Hence G is an e-nodal anti fuzzy graph.
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Theorem 5.12. If G, is k-regular and k-edge regular anti fuzzy graipént G is not
uninodal anti fuzzy graph

Proof: Consider that @is k-regular and k-edge regular anti fuzzy gragh.dg, (u) =
dg, (uv) =k
To prove that Gis uninodal anti fuzzy graph.
We know thatdg, (uv) =dg, (U) +dg, (V) — du(uv)
k = k+k—®uv)
2u(uv) =2k -k
p(uv) =k/ 2, for all uUIE (Gy)

This is contradicting to the definition of uninodati fuzzy graph. Hence ,Gs not
uninodal anti fuzzy graph.

Example5.13.
0.5u 0.5 0.2v
0.5 0.5
0.2w 0.5 0.5x

Fig. 7. Anti fuzzy graph G,

The above graph is 1- regular anti fuzzy graph &mdige regular anti fuzzy graph but
not a uninodal anti fuzzy graph becaage) # o(v).

Theorem 5.14. Every strong cycle is a uninodal anti fuzzy graph.
Note: The converse of the above theorem is not true.

Theorem 5.15. If G, is uninodal anti fuzzy graph and a strong cycentfs, is k-totally
regular anti fuzzy graph and k-totally edge regalati fuzzy graph.
Proof: Consider that &is uninodal anti fuzzy graph. By definitioa(u) = p(uv) = ¢ for
all uOV(G,) and uVIE(Gy)

Given G is a strong cycles dg, (u) = 2¢c andlg, (uv) = 2¢

To prove that Gz is k-totally regular anti fuzzy graph.

By the definition, dg, (u) = dg, (u) +o(u)

=2c +c = Kk(say)

Hence QG is k-totally regular anti fuzzy graph.

To prove that G is a k-totally edge regular anti fuzzy graph.

By the definition,

tdg, (W) = dg, (UV) + (W)
= dg, (U) +dg, (v) — 2u(uv) + p(uv)
= 2c+ 2c—2c +c = 2c — ¢ = k(say)
Hence QG is k-totally edge regular anti fuzzy graph.
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Example5.16.

0.4

0.4w 0.4 vi.4
Fig. 5. Anti fuzzy graph G,

dGA (U) :dGA (V) :dGA (W) =0.8 y
thA (U) :thA (V) :thA (W) =1.2
dg, (uv) =dg, (uw) =dg, (vw) = 0.8,
tdg, (uv) =tg, (uw) =tdg, (vw) =1.2

The above graph represent as fuzzy graph and alsmta fuzzy graph. G is a
complete anti fuzzy graph and also regular, edgalae and uninodal anti fuzzy graph.
When uninodal anti fuzzy graph is a complete ami§ graph then the anti fuzzy graph
is a k-regular, k-edge regular angtétally edge regular anti fuzzy graph.

Remark:
1. G, is k-edge regular fuzzy graph if and onlpiG,) = Ax(G,) = k.
2. G, is k-totally edge regular fuzzy graph if and oifilpe(Ga) = Ae(Ga) = k.
Wherede(Ga) andAe(G,) is the minimum and maximum total edge degree of
Ga.

6. Relation between fuzzy graph and anti fuzzy graph

In this chapter, to discuss the relationship betweezy graph (G) and anti fuzzy graph
(Ga), consider the vertex set with fuzzy values amesén G and @ The adjacencies
between the pair of vertices are also same. Depgndaion the definition of fuzzy graph
and anti fuzzy graph the edge set is defined.oe@u) = o, (U) andpg(u) # ﬂGA(“V)'
From our assumption, the relationship between G @ndn degree based concepts is
discussed. In such case the notation of the griambiystaken as G.

Proposition 6.1.
1. p-OuGa) =p-An(G); p-0nGa) =p-On(G)

2. p-ONGh) 2 p-Le(Gh)

3. p-Le(Ga) < p-Le(G)

4. p-0g(Ga) < p-0(G)

5

P -Ae(Ga) < p -0e(Gn)

For an anti fuzzy graph &of order p, whereAy(Ga) and Ag(G,) denote the
maximum neighborhood degrees and maximum effedagrees of . o(G,) and
0:(G,) denote the minimum neighborhood degrees and mimireffective degrees of G
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Example 6.2.
0.2a e b 0.7
€4 =]
es
0.3d e3 Sc

Fig. 9. Anti fuzzy graph G4

Let us consider the figure 9, as a fuzzy graphai@) anti fuzzy graph (& with the same
vertex set of fuzzy values. V={a=0.2, b=0.7, c=@50.3, e=0.2, f=0.3, g=0.6}and the
edge set E={ge,,63,6,,6;,65,€,,63}.

In G, the edge set consider as E(G) =02, ¢ =0.5,¢ =0.3,e=0.2,&=0.2,
e=0.2, 6=0.2, =0.3 }.

In G,, the edge set consider as E(G= { e,=0.7, ¢ =0.7,¢ =0.5,=0.3,&=0.5,
6=0.6,6=0.3,8=0.6}.Therefore p=2.8.

The neighborhood degree of vertices in G and @re, ¢(a)=1, d(b)=0.7,
dn(c)=1.2, d(d)=0.7, qi(e)=1.4, ¢(f)=0.8, di(g)=0.5. Hencé\y(G)=An(Ga)=1.4. Hence
6N(G): 6N(GA)=05

The effective degree of vertices in G arg(aj=0.4, &(b)=0.7, @(c)=0.8,
d=(d)=0.7, @d(e)=0.6, @(f)=0.5, d(g)=0.5. Hencé\(G)= 0.8,0(G)=0.4.

The effective degree of vertices iy Gre, @(@)=1, ¢(b)=1.4, @¢(c)=1.2, ¢(d)=0.8,
d=(e)=1.4, @(f)=0.9, d(g)=1.2. Hencé\:(Ga)=1.4,0:(G,)=0.8.

Observation63.
1. If Gio G,=2G,0G, then G and G are either complete fuzzy graphs or
complete anti fuzzy graphs.

2. If Gy and Gare either complete fuzzy graphs or complete aatiyf graphs then
the following conditions are holds.

a. G+ G,=G, UG,
b. G;U G, =G, + G,

3. f Y dlo(w)] =2 X%, u(v;,viyq) for v, vis00V then V is the vertex set of
either fuzzy graph or an anti fuzzy graph.

4. If o(u) of G is a constant function then G is either tagand totally regular
fuzzy graph or regular and totally regular antizjgraph.

5. If G is either k-regular fuzzy graph or k-regulatigfuzzy graph then the size of

G is nk/2.

6. The order of k-regular fuzzy graph is equal to dheer of k-regular anti fuzzy
graph.

7. A highly irregular (anti)fuzzy graph need not be neighborly irregular
(anti)fuzzy graph.
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8. A neighborly irregular (anti)fuzzy graph need noé¢ la highly irregular
(anti)fuzzy graph

9. G is highly irregular (anti) fuzzy graph and neigHly irregular (anti) fuzzy
graph if and only if the degrees of all verticeszoére distinct.

10. If G is k-regular fuzzy graph then,Gs not a k-regular anti fuzzy graph but G
may be regular anti fuzzy graph for some othereslisay K.

11. If G is k-totally edge regular fuzzy graph thepr iG not a k-totally edge regular
fuzzy graph but (s may be totally regular anti fuzzy graph for sontieeo values

(say k).

12. G, is not a strong anti fuzzy graph angd @es not have any effective edge also.

Example 6.4. Consider G(V)=G(V)= {u,v,w,x} and a(u) =0.5,0(v) = 0.4,0(w) = 0.7,
a(x) = 0.5. The edge set is E(G) = R|G {uv,vw,wx,xu}.

In G, wuv) = 0.2, u(vw) = 0.4, u(wx) = 0.2, u(xu) = 0.4 and glu)= ds(v)= dg(w)=
ds(X)= 0.6. Hence G is 0.6 regular fuzzy graph.

In Ga, p(uv) = 0.7,u(vw) = 0.7,u(wx) = 0.7,u(xu) = 0.7 andig, (u) =dg, (V) =dg, (W)
=dg,(x)= 1.4. Hence Gis 1.4 regular anti fuzzy graph.

Suppose @is strong anti fuzzy graph therfuv) = 0.5,u(vw) = 0.7,(wx) = 0.7,u(xu)
= 0.5 anddg, (u)=1.0,dg,(V)=1.2, dg,(W)=1.4,d;,(X)= 1.2. Hence Gis not a regular
anti fuzzy graph.

7. Conclusion

In this paper, some types of nodal anti fuzzy grsyth as e-nodal, v-nodal, uninodal and
binodal anti fuzzy graph are defined. The vertegrde and edge degree based concepts
such as regular, totally regular, edge regulartatally edge regular are derived on some
types of nodal anti fuzzy graph. Also, these coteape applied on various types of anti
fuzzy graph and results are obtained on them. Baseglich concepts, the relationships
between fuzzy graph and anti fuzzy graph are dssmisand bounds are obtained on
them.
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