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Abstract: In this paper, the concept of total strong(weak) domination on Anti fuzzy 
graphs are introduced. We discussed degree and distance in total strong (weak) 
domination on anti fuzzy graph with some suitable graphs with examples. 
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1. Introduction 

L.A. Zadeh [9] introduced the notion of a fuzzy set to describe vagueness mathematically 
and tried to solve such problems by giving a certain grade of membership to each member of a 
given set which laid the foundation of set theory. In 1975, Fuzzy graphs were introduced by A. 
Rosenfeld [6], the basic idea of fuzzy graph was introduced by Kauffmann [2] in 1973, fuzzy 
relation, represents the relationship between the objects of the given set. Domination in fuzzy 
graphs using effective edges was introduced by A. Somasundaram and S. Somasundaram [8]. 
Domination in fuzzy graphs using strong arc as discussed by A. Nagoorgani and V. T. 
Chandrasekaran [5]. R. Seethalaksmi and R. B. Gnanajothi [7] introduced the definition of Anti 
Fuzzy Graph. R. Muthuraj and A. Sasireka [3,4] defined some types of Anti Fuzzy Graph and 
illustrated the concepts of some types of regular Anti Fuzzy Graph, edge regular Anti Fuzzy 
Graph and some operations on Anti Fuzzy Graph. C.V.R. Harinarayanan, S. Revathi and 
P.J.Jayalakshmi [1] introduced Independent and Total strong (weak) domination in fuzzy graph. 
In this paper we introduce the concept of Total strong (weak) domination on Anti Fuzzy Graph. 
Some theorems are discussed and suitable examples are given. 
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2. An anti fuzzy graph 
 
Definition 2.1 A fuzzy graph G = (σ,µ) is said to be an anti fuzzy graph with a pair of functions 
σ: V→[0,1] and µ: VxV→[0,1], where for all u,v∈V, we have µ(u,v)≥σ(u)∨σ(v) and it is 
denoted by G(σ,µ). 

 
Note :µ is considered as reflexive and symmetric.  In all examples σ is chosen suitably. i.e., 
only undirected anti fuzzy graph are considered. 
 
Definition 2.2 The order p and size q of an anti fuzzy graph G=(V, σ, µ) are defined to be 

∑=
∈Vu

up )(σ  and ∑=
∈Euv

vuq ),(µ .  It is denoted by O(G) and S(G). 

 
Definition 2.3 The anti complement of anti fuzzy graph G(σ,µ) is an anti fuzzy graph 

),( µσ=G where σσ = and (v))(u)(),(),( σσµµ ∨−= vuvu  for all u,v in V. 
 
Definition 2.4 An anti fuzzy graph G(σ,µ) is a strong anti fuzzy graph µ(u,v) = σ(u)∨σ(v) for al 
(u,v)∈µ*and G is a complete anti fuzzy graph if µ(u,v) = σ(u)∨σ(v) for all (u,v) ∈µ* and 
u,v∈σ*.  Two vertices u and v are said to be neighbours if µ(u,v) > 0. 
 
Definition 2.5 An edge e = {u,v} of an anti fuzzy graph G is called an effective edge if µ(u,v) = 
σ(u)∨σ(v). 
 
Definition 2.6 u is a vertex in an anti fuzzy graph G the N(u) = {v:(u,v) is an effective edge} is 
called the neighbourhood of u and N[u]U{u} is called closed neighbourhood of u. 
 
Definition 2.7 Every vertex in an anti fuzzy graph G has unique fuzzy values the G is said to be 
v-nodal anti fuzzy graph.  i.e.σ(u) = c for all u∈V(G), 
 
Definition 2.8 Every edge in an anti fuzzy graph G has unique fuzzy values the G is said to be 
e-nodal anti fuzzy graph.  i.eµ(u,v) = c for all u, v∈E(G). 
 
Definition 2.9 Every vertices and edges in an anti fuzzy graph G have the unique fuzzy value 
then G is called as uninodal anti fuzzy graph. 
 
Definition 2.10 The strong neighbourhood of an edge ei in an anti fuzzy graph G is Ns(ei) = {ej∈ 
E(G)/ej is an effective edge with V N(ei) in G and adjacent to ej. 
 
Theorem:2.11 On anti fuzzy graph, qp

AT ≤≤γ  
Proof: Let TA is a Total strong (weak) dominating set on anti fuzzy graph. We know that 

∑=
∈Vu

up )(σ    and ∑=
∈Vvu

vuq
,

),(µ .  Also we know that, In a graph, qp ≤ , 
ATγ be a total 

strong (weak) domination number of on anti fuzzy graph. Clearly, p
AT ≤γ (since qp ≤ ) 

Hence, qp
AT ≤≤γ . 

 
 
 

3.Total strong (weak) domination on anti fuzzy graph 
In this section, we discussed total strong (weak) domination on anti fuzzy graph and e-nodal 
anti fuzzy graph, uni nodal anti fuzzy graph were discussed. 
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Definition 3.1 A fuzzy graph G = (σ,µ) is said to be an Total strong (weak) domination on anti 
fuzzy graph if 

AAANN TiiiTvvTuudvdiivuvui )(,)()()(),(),()( −∈∈∀≥≥ ∞µµ  
is a total dominating set. 
 
Example:3.2 In an anti fuzzy graph, 

  

 
2.1,4.2,8.0,8.1,8.7,4.5,1.3},,,,{},,,,,,{ ==∆==∆====−= EENNTAA qpjgedTVihfcbaT

A
δδγ
1.1,2.1,9.0,1.1,7.1,5.1,16.04.0},{},,{ ==∆==∆===+==−= EENNTAA qpcTVbaT

A
δδγ

 
2.1)),((,2.16.06.0),(),(),( ==+=+= cadcbbaca µµµµ  

 
Theorem:3.3 On anti fuzzy graph, qp

AT ≤≤γ . 

Proof: Let TA is a Total strong (weak) dominating set on anti fuzzy graph. We know that 

∑=
∈Vu

up )(σ    and ∑=
∈Vvu

vuq
,

),(µ , Also we know that, in a graph, qp ≤ , 
ATγ be a total 

strong (weak) domination number of on anti fuzzy graph. Clearly, p
AT ≤γ (since qp ≤ ). 

Hence, qp
AT ≤≤γ  

 

Theorem: 3.4 On anti fuzzy graph, 
EET

NNT

qpii

qpi

A

A

δγ

δγ

−≤∆−≤

−≤∆−≤

)(

)(
. 

Proof: Let TA is a Total strong (weak) dominating set on anti fuzzy graph. We know that 

∑=
∈Vu

up )(σ    and ∑=
∈Vvu

vuq
,

),(µ . Also we know that, In a graph, qp ≤  and 
ATγ be a 

total strong (weak) domination number of on anti fuzzy graph. If p
ATN ≤≤∆ γ  

NT p
A

∆−≤γ ----------(1), where p is a sum of vertices. 

q
ATN ≤≤ γδ  

NT q
A

δγ −≤ ----------(2) (since qp ≤ ) 

From the equation (1) and  (2), we get NNT qp
A

δγ −≤∆−≤ . Similarly, 

EET qp
A

δγ −≤∆−≤ . Hence proved. 
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Example:3.5 

 6.0,8.1,6.0,4.1,4,3,6.1},,,{},,,{ ==∆==∆====−= EENNTAA qpfebTVdcaT
A

δδγ
 
 

Relations: An e- nodal anti fuzzy graph, 

EE

EE

NN

NN

qpiv
qpiii

qpii
qpi

δδ

δδ

−≤−
∆−≤∆−

−≤−
∆−≤∆−

)(
)(

)(
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Example:3.6 In an e-nodal anti fuzzy graph, 

 
 

2.1,4.2,8.0,8.1,8.7,4.5,1.3},,,,{},,,,,,{ ==∆==∆====−= EENNTAA qpjgedTVihfcbaT
A

δδγ
 
 
 

Relations:  An uni nodal anti fuzzy graph 
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NN

EE

EE

NN

NN
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qpiv
qpiii

qpii
qpi

δ
δ

δδ

δδ
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−≤−
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−≤−
∆−≤∆−
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Example:3.7 In an uni nodal anti fuzzy graph, 
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8.0,2.1,2.5,4,4.2},,,,{},,,,,,{ ==∆==∆====−= EENNTAA qpihfcTVjgedbaT
A

δδγ
 

4. Conclusion 

In this paper, the concept of total strong (weak) domination on anti fuzzy graph is introduced.  
We have done some theorems with examples and Relations of e-nodal and uninodal anti fuzzy 
graph were discussed with the suitable examples.   

Further, we will introduce all types of graph in an appropriate conditions and some suitable 
examples. 

 

 

 References 
[1] C.V.R. Harinarayanan, P.J. Jayalakshmi and S. Revathi,  Independent and Total strong 

(weak) Domination in Fuzzy Graphs, International Journal of Computational Engineering 
Research - Vol. 04 ; Issue 1. 

[2] Kaufmann. A., “ Introduction to the theory of Fuzzy Subsets”, Academic Press, 
Newyork(1975). 

[3] Muthuraj. R., and Sasireka. A., “ On Anti fuzzy graph”, Advances in Fuzzy Mathematics, 
Vol. 12, no.5(2017), pp.1123-1135. 

[4] Muthuraj. R., and Sasireka. A., “ Some Types of Nodal and Edge Regular  Anti fuzzy 
graph”, International journal of Fuzzy Mathematical Archive, Vol. 14, No.2(2017), pp.365-
378. 

[5] Nagoorgani, A., Chandrasekaran, .T., “A first look at Fuzzy graph theory” Allied Publishers 
Pvt. Ltd. 2010. 

[6] Rosenfeld, A., “Fuzzy graphs”, In:Zadeh, L.A., Fu, K.S., Shimura, M(Eds.), Fuzzy sets and 
their Applications, Academic Press, New York, (1975). 

[7] Seethalakshmi. R., and Gnanajothi, R. B., “Operations on Anti fuzzy graphs” , 
Mathematical Sciences International Research Journl, Vol. 5, Issue 2 (2016), pp.210-214. 

[8] Somasundaram. A., and Somasundaram. S., “Domination in fuzzy graphs - I”, Pattern 
Recognition  Letters, 19(9)(1998), PP.787-791. 

[9] Zadeh. L.A., “Fuzzy sets”, Information Sciences, No. 8(1965), pp,338-353. 


