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ABSTRACT

The idea of connected domatic number of an anti fuzzy graph [AFG] is defined in this research work. We
determine the bounds on the connected domatic number of an anti fuzzy graph. We provide and prove
certain connected domatic number theorems on anti fuzzy graphs.

Keywords Anti fuzzy graph, Domatic Number, Dominating set, Connected dominating set, Connected
domatic Number.

1. INTRODUCTION

In this research article all graphs are considers connected simple, finite graphs without loops, numerous
edges and undirected graphs. The domatic number of a graph was defined by S. T. Hedetniemi and E. J.
Cockayne[1]. Eventually, several associated ideas were presented. The total domatic number was first
presented by the same authors along with R. M. Dawes [2].Sampathkumar, E. and Walikar, H.B. established
the idea of a connected dominating set[3] and the connected domatic number was first presented by R.
Laskar and S. T. Hedetniemi [4].The concept of anti fuzzygraphs[AFG] was first proposed by R.
Seethalakshmi and R. B. Gnanajothi [5]. Besides this, R. Muthuraj and A. Sasirekha expanded on the notion
of an anti fuzzy graph [AFG] and proposed the idea of an AFG domination [6, 7]. The connected domatic
number [CDN] on anAFG is defined in this study.An AFG's connected domatic number limitations are
identified. In an AFG, connected domatic number-related theorems are given and proved. Certain
standard AFG’s are examined using connected domatic numbers.

An anti fuzzy graph A = (o, ) is a pair of functions o: N— [0,1] and w: NxN— [0,1], with u (k, )= o (k) vp
() for all (k, 1) € N.The orderp and size q of an AFGAg= (N,A, o, 1) are defined to be p =) ey 0(K) and q =
Yuen Uk, D. It is denoted by O(Ag) and S(Ag).

2. MAIN RESULTS

Definition 2.1

Let Ag= (N, A, o, i) be an anti fuzzy graph. A partition CDP = {CDS;, CDS,, ...... , CDSi} of N (Ag) is called
connected domatic partition [CDP] of Ag if for each CDS; is a connected dominating set[CDS] of an anti
fuzzy graph Ag.

The maximum fuzzy cardinality taken over all maximum number of classes with a minimal connected
domatic partition of Agis called the connected domatic number [CDN] of Ag and it is denoted by d.(Ac).
The maximum number of classes with maximum fuzzy cardinality of a partition CDS;(A¢) is called the anti
fuzzy connected domatic number [ACDN] of an anti fuzzy Ag and it is denoted by das(Ac).

Example 2.2
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0.3m 0.6 0.5m
0.7 0.6
0.6 ns 0.5 0.7 0.4 ng
0 0.6 04 0.6 0.5

040y 0.5 0.2 3

Fig 1. Anti Fuzzy Graph Ag

From figure 1, the CDS’s are

CDS1 ={n1, n3} ={0.3,0.2} = 0.5

CDS: = {ny, ns} = {0.5, 0.4} = 0.9

CDS3 ={ns, ne} ={0.6,0.4} =1

CDP = {CDSy,CDS,, CDS3}

CDN of an anti fuzzy graph Ag, d.(Ag) = 3
Anti fuzzy CDN of an anti fuzzy graph Ag,
d,e (Ag) = Max{0.5,0.9, 1}=1

Definition 2.3

Let Ag= (N, A, o, i) be an anti fuzzy graph. A partition CDP = {CDS;, CDS,, ...... , CDSi} of N (Ag) is called
partial connected domatic partition [PCDP] of A if for each CDS; is a connected dominating set [CDS] of an
anti fuzzy graph Agand atleast one nodedoes not in any one of CDS;.

The maximum fuzzy cardinality taken over all maximum number of classes with a minimal partial
connected domatic partition of Ag is called the partial connected domatic number of [PCDN] Ag and it is
denoted by dpc(Ac).

The maximum number of classes with maximum fuzzy cardinality of a partition CDS;(A¢) is called the anti
fuzzy partial connected domatic number [APCDN] of an anti fuzzy graph Ag and it is denoted by dagpc(Ac).

Example 2.4

02m 04  03n 04 0.1,
0,
0.1m 04 b.6
0.3 0.6
0.2 ns 0.5 D¢

Fig 2. Anti Fuzzy Graph Ag

From figure 2, the CDS is

CD1 = {nz, n3} = {0.2, 03} =05

CDP = {CD1}

PCDN of an anti fuzzy graph Ag, d,,. (45) = 1
APCDN of an anti fuzzy graph Ac, dyfp (Ag) = 0.5
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Theorem 2.5

Let Ag=(N, A, 0, u) be an anti fuzzy path then (i)d,. (A;) = 1 (ii) doppe (Ag) = p — o (nyy) — a(ny,.

proof

(i) Let Agbe an anti fuzzy path graph with {ni, nz n3, ., n,} nodes. Then node niis adjacent to node n,
node n; is adjacent to nsz. Similar way node n..; is adjacent to n.. It is obvious that n; dominates n;
and n, dominates n3z and so an n,.; dominates n.. By the definition of connected domatic partition we
have to form only one connected dominating set. At least one node in the group of nodes is missing in
the connected domatic partition.By the definition of partial connected domatic partition we form one
connected domatic partition. Hence d,,. (4;) = 1.

(ii) Already we know that,the order p of an AFGA¢g = (N, A, o, i) is known asp = Y,y 0(n). In an anti
fuzzy path graph Ag, consider the partial connected domatic partition. By the above proof we have
only one partial connected domatic partition. In this partition we have all nodes except first and last
nodes. Because here we consider first partial connected domatic partition consist minimal partial
connected dominating set. Henced s, (4¢) = p — o (ny) — o (ny).

Proposition 2.6
Let Ac= (N, A, 0, ) be an anti fuzzy uninodal path then d,. (4) = p — 20(n).

Example 2.7

0.3 m 0.3 m 0.3 n;3 0.3 ng 0.3 ns

[ & —— ——
0.3 0.3 0.3 03

Fig 3. Anti Fuzzy Graph Ag

From figure 3, the CDS is

CDS = {ny, n3 n4} = {0.3,0.3, 0.3} = 0.9

CDP = {CDS}

PCDN of an anti fuzzy graph Ag, d,,. (4) = 1

APCDN of ananti fuzzy graph Ag, d,fp. (4g) = 0.9 ----- (1)
p =0.3+0.3+0.3+0.3+0.3

=1.5

o (n)=0.3

20 (n;) =2(0.3)=0.6

p—20(m)=15-0.6=0.9 --------m-m=m- (2)

From (1) & (2), dogpc (Ag) = p — 20(n).

Theorem 2.8

Let Ag= (N, A, 0, u) be an anti fuzzy cycle C, then d,,. (4¢) = 1.
Proof

LetC, be the anti fuzzy cycle with n nodes {ni, nz, ns3, .. ny}.n; is adjacent with ni.; and nj.1 nodes. Also n;
node is dominated by ni; and ni.1 nodes where i = 2, 3, 4, ...u. By the definition of partial connected
domatic partition we have to form only one partition in an anti fuzzy cycle. Hence d,. (4;) = 1.

Theorem 2.9

Let Ag= (N, A, o, ) be an anti fuzzy complete bipartite with u and v nodes then d.(4;) = min{u, v} for all
n;e N1(Ac) and m; e N2(Ag)

Proof

Let N1,N; be the complete bipartition of the node set of Ag with N1(Ag) = {n1, nz, n3, ... ny.yand N1(Ag) = {m;,
my ms3 . my}. Let us assume that u < v. Let CD be a domatic partition of Ag. We claim that CD is connected
domatic partition of Ag. Every node in the N1(Ag) set connects to all the other nodes in the Ni(Ag) set
according to the definition of the complete bipartition graph.Let CD = N2(Ag) and ny, nz € CD. If ny, nz €
N2(Ag) then n; and n; are not adjacent nodes in N2(A¢) then there exists ni-n; path as nymi, miny, Similarly
we have to form the Connected Domatic partitions like CD1, CDy,..., CDp. If u < v, the last one node in V to be
taken in the last connected domatic partition<CD> is connected domatic partition. Hence d.(4;) =
min{u, v}.
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Proposition 2.10
IfAc is connected anti fuzzy graph and n 2 3, then (i) d.(4) =n — 2 (or) d,.(4g) =n — 2.

Theorem 2.11
Let A¢= (N, A, o, u be an complete uninodal AFG with n nodes, then
2 ifniseven %a(ni) ;if niseven

(1) d.(4g) = (i) dgge (Ag) =

2
5| sifnisodd |2 ore) 5if nis odd
Proof

(i) LetAgis acomplete uninodal AFG and CD is a connected domatic partition of Ag. Connected domatic

partition of Ag has CD4, CDy,..... classes. The classes CD4, CDy,....CD» are connected dominating sets
2

with same cardinality.

Let n1 € CD; and it has adjacent to n-1 nodes with degree (n-1)ninze N (Ag) and nq nz € CD1. niand n;

are also adjacent and dominates all other nodes in Ag. If n is even number we get CD4, CDy,....CD»
2

because a node at the end must be taken into some connected domatic partition.

n - .
> ;if niseven
Hence d.(4;) =

l;—lJ ;if nisodd '
(ii) By the above proof and by the definition of an anti fuzzy connected domatic number of an anti fuzzy
%a(ni) ;if nis even
graph Aghence d. (4;) = BJ o(n) sif nis odd .
Proposition 2.12

Anti fuzzy connected domatic number of an AFG of Ag= (N, A, o, 1) is not exist for the complement of a
complete AFG Ag.

Theorem 2.13
Let Ag= (N, A, 0, 1) be an anti fuzzy Petersen graph then (i) d.(4) = 2 (ii) dgp. (Ag) = %.
Proof
)] Let Ag= (N, A) be a Petersen Anti fuzzy graph and N be the node set defined as N(Ag) = {n1, nz, n3,
... 1o} such that [N(A;)| = 10 and A be the Arc set defined as A(Ag) = ai, az, as,..., ais} such that
|A(A;)| = 15.In the discipline of graph theory mathematics, the Petersen graph is an undirected
anti fuzzy graph. In study of graph theory that has 10 nodes and 15 Arcs. It is a tiny graph that
may be used as both a counter example and an example for a variety of graph theory issues.
Let us consider the partition of the node set N(A¢) as D1= {n1, nz n3 n4 ns}and D,= {ne, n7,ng no n-
10}. Then N - Di= {n¢, n7, ng, no, n1o} and N - Dz = {ny, ny, n3 n4 ns}. Since D1 is adjacent to all the
vertices of N - D1, we say that D; dominatesD,, Similarly D, is adjacent to all the vertices of N -
D,, we say that DodominatesD1 Here, the partition of node set N(A¢) that is D1 and D are also
connected dominating sets.
Because Ds is a set of nodes of an AFGAg = (N, A) such that every node in N - D4 is adjacent to a
minimum of one nodein D1 and sub AFG<D;>induced by the set D1 is connected.
Similarly, D; is a set of nodes of an AFGA¢ = (N, A) such that every node in N - D; is adjacent to at
least one node in Dzand sub AFG<D;> induced by the set D, is connected. Therefore, we
conclude that D; dominates D, and connected dominating set. Similarly, D, dominates D; and
connected dominating set. Since there are only two connected partition D; and D; of node set
N(Ag), The maximum number of classes is 2. Hence CDN of the PetersenAFG is 2. Therefore,
d.(Ag) = 2.
(i) In Petersen AFG, the nodes have minimum number of neighborhoods. That is, the nodes are
adjacent to atmost n/2 nodes and not an isolated node in Ag. Hence d, (Ag) = g
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Example: 2.14

0.6 no 0.6 0.2 ns

Fig 3. Anti Fuzzy Graph A¢

From the above Fig.3,,

p=) o(n)
= 0'(111) + 0'(1’12) + ...+ O'(Illz)
=0.4+0.2+0.3+0.8+0.6+0.3+0.4+0.2+0.6+0.2

p=4

p/2=2

CDS1 = {n1, nz,n3, ng, ns} = {0.4+0.2+0.3+0.8+0.6} =2.3

CDS; ={1’16, n7,ns, No, n10} = {03+04+02+06+02} =1.7

CDP = {CDS;,CDS;}

CDN of an AFG Ag, d.(Ag) = 2

ACDN of anAFG Ag,

dgee (Ag) = Max{2.3,1.7} = 2.3

Here, p/2 =2

Therefore, d,q. (Ag) 22

Theorem 2.15
Let Ag= (N, A, o, 1) be an uninodal anti fuzzy Petersen graph then d,q (Ag) = g

Results on Named Graphs
If Ac is a Bidiakis cube anti fuzzy graph then d. (A¢)=2 and das(Ac)=p/2.

If Ag is a Brinkmann anti fuzzy graph then d,. (Ag)=1 and dapr(Ag)z[i—p].

If Ag is a Bull anti fuzzy graph then dpc (Ac)=1 and dagpc(Ac)<q/2.

If A is a Butterfly anti fuzzy graph then dyc (Ac)=1 and dagpc(Ac)>p /3.

If Ag is a Chratal uninodal anti fuzzy graph then d. (Ac)=3 and das(Ac)=p/3.
If Ag is a Diamond anti fuzzy graph then d. (Ag)=2 and dax(Ac)>p/3.

If Ag is a Durer anti fuzzy graph then dpc (Ac)=1 and dagc(Ac)>p/3.

If Ag is a Franklin anti fuzzy graph then d. (Ag)=2 and daw(Ac)2p/4.

If Ag is a Franklinuninodal anti fuzzy graph then d. (Ac)=2 and das(Ac)=p/2.
0. If Agis a Frucht anti fuzzy graph then dpc (Ac)=1 and dagpc(Ac)2p/2.

POXNUTE W N

CONCLUSION
In this paper, Connected and partial domatic number on an anti fuzzy graph Agis defined and it is
determined for some types of anti fuzzy graphs.
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