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Abstract
In this paper, the concept of inverse domination in neutrosophic graph is established. The definition of
inverse domination number, inverse dominating set, inverse split and non split dominating sets in
neutrosophic graph are developed with suitable examples here. Also, the theorems in inverse domination in
neutrosophic graph and the bound on inverse domination number in neutrosophic graph are derived.
Keywords: Neutrosophic Graph, Inverse Dominating Set, Inverse Dominating Number, Neutrosophic Path,
Minimum Dominating Set
1

Introduction

The first definition of fuzzy graph was proposed by Kaufmann [11], from the fuzzy relations introduced by
Zadeh [29]. Rosenfeld [20] introduced another elaborated definition including fuzzy vertex and fuzzy edge
and several fuzzy analogs of graph theoretic concepts such as paths, cycles, fuzzy connectedness etc,. Some
other concepts such as fuzzy automorphic graphs, neighborhood set in fuzzy graphs, fuzzy intersection
graphs,fuzzy line graphs and algorithmic aspects of dominations in graphs were introduced in [4,5,13,14,15]
respectively. The concept of domination in fuzzy graphs was investigated by A. Somasundaram and S.
Somasundaram in [26,27] and A. Somsundaram presented the concepts of independent domination, total
domination, connect domination of fuzzy graphs. Also, inverse domination, inverse split and non split
domination in graph and fuzzy graphs were studied in [6,7,8,10,12].The first definition of intuitionistic fuzzy
graph was proposed by Atanssov[2,3] and Nagoorfani et al.[18]. Domination in intuitionistic fuzzy graphs
was investigated by R. Parvathi and G. Thamizhendhi[19]. Neutrosophic set proposed by Smarandache [22]
is a powerful tool for dealing incomplete and indeterminate problems in the real world which is the
generalization of fuzzy sets and intuitionistic fuzzy sets. Fuzzy graph and intuitionistic approaches are failed
in some applications when indeterminacy occurs. So Smarandache defined four main categories of
neutrosophic graphs in[23,24,25,28]. M.Mullai introduced the concept of domination in neutrosophic
graphs[17]. In this paper, inverse domination in neutrosophic graph is developed with suitable examples and
some theorems are explored.
2

Preliminaries

In this section, the basic definitions involving domination in fuzzy, intuitionistic fuzzy and neutrosophic
graphs are outlined.
Definition 2.1. [16]. Let V be a finite nonempty set. Let E be the collection of all two- element subsets of V.
A fuzzy graph G = (σ, µ) is a set with two functions σ : V → [0, 1] and µ : E → [0, 1] such that, µ(x, y) ≤
σ(x) ∧ σ(y) for all x,y ∈ V . We write µ(xy)
Definition 2.2. [9] Let G = (σ, µ) be a fuzzy graph on V and S be the subset of V. The fuzzy cardinality of S
is defined to be σ(v) v∈S
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Definition 2.3. [10]. A fuzzy graph G is said to be complete if µ(u, v) = σ(u) ∧ σ(v) , for all u, v ∈ V .
Definition 2.4. [9]. The domination number of a fuzzy graph G is the minimum cardinality taken over all
dominating sets in G and is denoted by γ(G) or simply γ.
Definition 2.5. [9]. Let G = (σ, µ) be a fuzzy graph on V. A subset S of V is said to be an independent set if
µ(uv) < σ(u) ∧ σ(v) for all u, v ∈ S. The maximum fuzzy cardinality taken over all independent sets in G is
called the independence number of G and is denoted by β0(G).
Definition 2.6. [10]. The complement of a fuzzy graph G denoted by G is defined to be G = (σ, µ), where
µ(xy) = σ(x) ∧ σ(y) − µ(xy).
Definition 2.7. [18]. An intuitionistic fuzzy graph ( IFG ) is of the form G = (V,E), where V = {v 1, v2, v3, ....vn}
such that
i) µ1 : V → [0, 1] , γ1 : V → [0, 1] denote the degree of membership and non membership of the element v i ∈
V and 0 ≤ µ1(vi) + γ1(vi) ≤ 1, for every vi ∈ V , ( i= 1,2,....n ).
ii) E ⊆ V ×V , where µ2 : V ×V → [0, 1] and γ2 : V ×V → [0, 1] are such that µ2(vi, vj) ≤ µ1(vi)∧µ1(vj),
γ2(vi, vj) ≤ γ1(vi) ∧ γ1(vj) and 0 ≤ µ2(vi, vj) + γ2(vi, vj) ≤ 1.
Definition 2.8. [10]. An arc (vi, vj) of an intuitionistic fuzzy graph G is called an strong arc if,
µ2(vi, vj) ≤ µ1(vi) ∧ µ1(vj) and γ2(vi, vj) ≤ γ1(vi) ∧ γ1(vj) .
Definition 2.9. [9]. Let G = (V,E) be an intuitionistic fuzzy graph. Then, the cardinality of G is defined to be
1+µ1(vi)−γ1(vi)
1+µ2(vi,vj)−γ2(vi,vj)
|G|={
[
]+
[
]}
2
2
vi∈V
vi∈V
1+µ1(vi)−γ (vi
1)
Definition 2.10. [9]. Let G = ( V,E) be an IFG. The vertex cardinality of G is defined by |V | = {
[
]}
2
vi∈V
1+µ2(vi,vj)−γ2 (vi,vj)
for all vi ∈ V . The edge cardinality of G is defined by |E| = {
]} for all (vi, vj) ∈ E.
[
2
vi∈V
The vertex cardinality of an intuitionistic fuzzy graph is called the order of G and it is denoted by O(G). The
cardinality of the edges in G is called the size of G and is denoted by S(G).
Definition 2.11. [21]. Let X be a space of points (object) with generic elements in X denoted by X. Then the
neutrosophic set A(NSA) is an object having the form
A = {< x : µA(x), γA(x), δA(x) >, x ∈ X},
where the functions µ, γ, δ : X →]0−, 1+[ define respectively the truth membership function, an
indeterminacy-membership function, and a falsity-membership function of the element x ∈ X to the set A
with the condition
0− ≤ µA(x) + γA(x) + δA(x) ≤ 3+
The functions µA(x), γA(x), and δA(x) are real standard or nonstandard subsets of ]0 −, 1+[
Definition 2.12. [21]. Let X be a space of points (object) with generic elements in X denoted by X. A single
valued neutrosophic set A(SVNS A) is characterized by truth-membership function µA(X), an
indeterminacy-membership function γA(X), and a falsity-membership function δA(X). For each point x in X,
µA(x), γA(x) and δA(x) ∈ [0, 1]. A SVNS A can be written as
A = {< x : µA(x), γA(x), δA(x) >, x ∈ X}.
Definition 2.13. [21]. A single valued neutrosophic graph (SVN-graph) with underlying set V is defined to
be a pair G = (A,B) where,
(i)The functions µA : V → [0, 1] , γA : V → [0, 1] and δA : V → [0, 1] denote the degree of truthmembership, degree of indeterminacy-membership, and degree of falsity-membership of the element vi ∈ V ,
respectively and
0 ≤ µA(vi) + γA(vi) + δA(vi) ≤ 3, ∀vi ∈ V (i = 1, 2, 3.....n)
(ii) The functions µB : E ⊆ V × V → [0, 1], γB : E ⊆ V × V → [0, 1] and
δB : E ⊆ V × V → [0, 1] are defined by
µB({vi, vj }) ≤ min(µA(vi), µA(vj)), γB({vi, vj}) ≥ max(γA(vi), γA(vj)) and δB(vi, vj) ≥ max(δA(vi), δA(vi)), denote the
degree of truth-membership,degree of indeterminacy-membership, and degree of falsity-membership
of the edge (vi, vj) ∈ E respectively, where
0 ≤ µB({vi, vj}) + γB({vi, vj}) + δB({vi, vj}) ≤ 3, for all {vi, vj} ∈ E, (i,j = 1,2,3,....n)
Definition 2.14. [10]. An arc (vi, vj) of a neutrosophic graph G is called an strong arc if µ 2(vi, vj) ≤
min{µ1(vi), µ1(vj)}, γ2(vi, vj) ≤ max{γ1(vi), γ1(vj)}, δ2(vi, vj) ≤ max{δ1(vi), δ(vj)} .
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Inverse Dominating Set in Neutrosophic Graphs

This section includes the definition of vertex and edge cordinalities, inverse dominating set, inverse
dominating number, inverse split and non split dominating sets, thoerems and results in a neutrosophic graph
G.
Definition 3.1. Let G = (V,E) be an neutrosophic graph. Then, the cardinality of G is defined to be
(vi
1+µ1(vi)−γ1(vi)−δ1)
1+µ2(vi,vj)−γ2(vi,vj)−δ2(vi,vj)
|G|={
[
]+
[
]}
3
3
vi∈
V
vi∈V
Definition 3.2. Let G = ( V,E) be an neutrosophic graph. The vertex cardinality of G is defined by
(vi
1+µ1(vi)−γ1(vi)−δ1)
]} for all vi ∈ V .
|V|={
[
3
vi∈
V
1+µ2(vi,vj)−γ2(vi,vj)−δ2(vi,vj)
The edge cardinality of G is defined by |E| = {
[
]} for all (vi, vj) ∈ E.
3
vi∈V
The vertex cardinality of an neutrosophic graph is called the order of G and it is denoted by O(G).
The cardinality of the edges in G is called the size of G and is denoted by S(G).
Definition 3.3. Let DN be a minimum dominating set of a neutrosphic graph G. If V − D N contains a
dominating set D′N of G, then D′N is called an inverse dominating set of G with respect to DN .
The minimum cardinality taken over all inverse dominating sets of G is called the inverse dominating
number of neutrosophic graph G and is denoted by γ N (G)
Theorem
3.4. For any neutrosophic graph G with γ N , set DN ,′NγGN + γ′N (G) ≤ P NN. Also equality holds if
N
V − D is independent and contains inverse dominating set D with respect to D .
Proof:N
Let D be a γN set of G.
If D′N is an inverse
dominating
set of G with respect to DN , then D′N ⊆ V − DN .
′N
N
Therefore,
|D
|
≤
|V
−
D
|
Hence, γ′N (G)
≤ P N - γN (G), since V − DN is independent and contains an inverse dominating set D ′N with
N
respect to D .
Therefore, V − DN itself is an inverse dominating set of the neutrosophic graph G.
Hence the proof.
¯
′N
′N¯≤
N
Corollary 3.5. If G or G contains at least one isolated vertex , then, γ
(G) + γ (G)
P .
Theorem 3.6. For any neutrosophic graph G with at least one isolated vertex , γ ′N (G) = 0.
Proof:
Let DN be a γN set of G and u ∈ S be an isolated vertex.
Then, µ(uv) = min{σ(u), σ(v)}, for all v ∈ V − DN Hence,
γ′N (G)= 0.
Theorem 3.7. For any neutrosophic graph G, γ ′N (G) ≤ ΓN (G)
Proof:
Let DN be a γN set of G .
We prove the following
three cases:
Case:(i)NV − DN contains
no dominating set.
N
Then, γ (G) = Γ (G) and γ′N (G) = 0.
Case:(ii) V − DN contains
only one dominating set.
This implies that,N γ′N (G) = ΓN (G)
Case:(iii) V − D contains at least two dominating
set.
Then, minimum dominating set in V − DN with minimum fuzzy cardinality is γ ′N (G).
Hence, γ′N (G) ≤ ΓN (G)
Theorem 3.8. Let pN be a path in a neutrosophic graph G. Then γ′N (P N ) = ΓN (P N )
Proof:
Since P N contains only two dominating sets in′NG , the proof
follows.
Theorem 3.9. For any neutrosophic graph G, γ (G) ≤ βN (G).
0
N

N

SNN

Let D be a γ set of G and
beNa maximal independent set of V − DN N.
Then, every vertex in V − D − S is adjacent to at least one vertex in S .
If every vertex in DN is adjacent to at least one vertex in SN , then SN is an inverse dominating set.
Otherwise,let D′N ⊆ DN be a set of vertices in DN such that no vertex in D′N is adjacent the vertices of SN .
3
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Since DN is a minimum dominating set, every vertex in D′N must be adjacent to vertex in V − DN − SN .
Let S′N ⊂ V − DN − SN such that every vertex of D′N is adjacent to at least one vertex in S′N . Then,
there exists at least one vertex v ∈ S′N such that both N(v) ∩ SN = ∅ and N(v) ∪ SN = ∅. Therefore,
(SNN ∪ S′N′N − (N(v) ∩ S)Nis an inverse
dominating set of G and
|(S ∪ S − (N(v) ∩ S )| ≤ βN (G)
0

TheoremN 3.10.
For any neutrosophic graph G with at least one inverse dominating set,
′N
γN (G) ≤ (p +γ (G))
3
Proof:
For anyNneutrosophic
graph G with at least one inverse dominating set, γN (G) ≤ γ′N (G)
Also, γ ≤ P N
2

Hence the result.
Theorem 3.11. For any neutrosophic graph G = (σ, µ), γ ′N (G) < P N
Proof:
We
know′Nthat, anyNneutrosophic graph contains at least one γ N − set with γN (G) > 0
N
γ (G) + γ (G) ≤ P .
Thus, γ′N (G) < P N .
Theorem 3.12. An inverse dominating set DN of G is a minimal inverse dominating set iff for each d ∈
D′N ,one of the following conditions hold:
(i).N(d) ∩ D′N = ∅
(ii). There is a vertex c ∈ V − D′N such that, N(c) ∩ D′N = {d}
Proof:
Let D′N be a minimal inverse dominating set and d ∈ D′N .
Then, Dd′N = D′N − d is not a dominating set and there exists x ∈ V − D′Nd such that x is not dominated by
any element of Dd′
If x = d we get condition (i) and x = d we get condition (ii).
Condition (ii) is obvious.
Theorem 3.13. If every non end vertex of an neutrosophic tree T N is adjacent to at least one end vertex, then,
γN(TN) + γ′N(TN) = PN
Proof:
Suppose every non end vertex of an neutrosophic tree T N is adjacent to at least two end vertices.
Then, the set of non end
vertices D′N is the only minimum dominating setN in neutrosophic treeT N and the set
N
of end vertices V − D is the corresponding inverse dominating set in T .
Thus, γN (T N ) + γ′N (T N ) = |DN | = |V − DN | = P N .
Suppose, there are non end vertices which are adjacent to exactly one end vertex.
Let DN and D′N denote the minimum dominating and inverse dominating sets and u be a non end vertex
adjacent to exactly one end vertex.
Clearly, if u ∈ DN , v ∈ DN and u ∈ D′N , v ∈ D′N .
In any case, DN + D′N = P N
Thus, γN (T N ) + γ′N (T N ) = P N .
3.1

Inverse Split and Non-Split Dominating Sest in Neutrosophic Graphs

Definition′N3.14. Let D′N be a minimum inverse dominating set of neutrosophic graph ′N
of G with respect to DN
. Then, D an inverse split dominating set of G,′Nif the induced subgraph V − D is disconnected. The
inverse split domination number is denoted by γs (G) and it is the minimum cardinality taken over all
minimal inverse split dominating set of G.
Example 1. In figure 1,
σ(v1) = (0.3, 0.5, 0.7); σ(v2) = (0.5, 0.6, 0.9); σ(v3) = (0.2, 0.4, 0.6);
σ(v4) = (0.3, 0.5, 0.8); σ(v5) = (0.2, 0.4, 0.6); σ(v6) = (0.2, 0.3, 0.5);
Here, DN = {v2, v5} and D′N = {v3, v4} Hence, V − D′N is disconnected.
Definition 3.15. Let D′N be a minimum inverse dominating set of neutrosophic graph G with respect to D N .
Then, D′N an inverse non-split dominating set of G, if the induced subgraph
V − D′N
is connected.
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Figure 1: Inverse split dominating set in a neutrosophic graph

The inverse non split domination number is denoted by γ ns′N (G) and it is minimum cardinality non split
dominating set of G. For any complete neutrosophic graph K nN with n ≥ 2 vertices, γs′N KnN = 0, γns′N KnN ≤ 1
Theorem 3.16. For any neutrosophic graph G, γ ′N (G) ≤ γ′N (G) and γ′N (G) ≤ γ′N (G). s ns
Since every inverse split dominating set of G is an inverse dominating set of G, γ′N (G) ≤ γs′N (G).
Similarly,
γG′N ≤ γns′N (G), since every inverse non split dominating
set of G is an inverse dominating set of G.
Theorem 3.17. For any neutrosophic graph G, γ ′N (G) ≤ min{γ′N (G), γ′N (G)}.
s

ns

Since every inverse split dominating set is a non split dominating set of G, we have,
γ ′N (G) ≤ γs′N (G) and γ′N (G) ≤ γns′N (G).
Hence, γ′N (G) ≤ min{γs′N (G), γns′N (G)}.
Theorem 3.18. Let T N be a neutrosophic tree such that ant two adjacent cut vertices u and v with at least one
of u and v is adjacent to an end vertex then, γ′N (T N ) = γs′N (T N ).
Proof:′N
Let D be a γ′N set of T N , then, we consider the following two cases.
Case:(i). Suppose
that at least one of u,v D′N , then V − D′N is disconnected with at least one vertex.
Hence, D′N is a γs′N set of T N .
Thus the theorem is true.
Case:(ii). Suppose u, v ∈ V − D′N . Then there exists an end vertex w adjacent to either u or v say u.
This implies that w ∈ D′N .
Thus, it follows that D”N = {w} ∪ {v} is of γ′N - set of T N .
Hence, by case (i) the theorem is true.
Theorem 3.19. For any neutrosophic tree in G, γ ns′N (T N ) ≤ n − p, where p is the number of vertices adjacent
to end vertices.
Theorem 3.20. For any neutrosophic graph G, γ ns′N (G)n − δN (G), where δN (G) is the minimum degree
among the vertices of G
Theorem 3.21. Let G be a graph which is not a cycle with at least 5 vertices an let H be a connected spanning
subgraph of G.Then,
i) γs′N (G) ≤ γs′N (H)
ii) γns′N (G) ≤ γns′N (H)
Proof:
Since
G is connected,then any spanning tree T N of G is minimally connected subgraph G such that,
γS′N (G) ≤ γs′N′N (T N ) ≤′Nγs′N N(H) ′N
Similarly, γ (G) ≤ γ (T ) ≤ γ (H)
ns

ns

ns

Theorem 3.22. If T N is a neutrosophic tree which is not a star then,
γns′N (T N ) ≤ n − 2 for all n ≥ 3.
Proof:
Since T N is not a star, there exists two adjacent cut vertices u and v withN degree u and degree v ≥ 2 .
This implies that V − {u, v} is an inverse non split dominating set of T .
Hence the theorem.
Theorem 3.23. An inverse non split dominating set D′N of neutrosophic graph G is minimal iff for each
v ∈ D′N one of the following conditions is satisfied.
vertex
i) There exists a vertex u ∈ v − D′N such that, N(u) ∩
ii) v is not an isolated vertex in D′N ′N
DN = {v}
iii) u is not an isolated vertex in V − D
Proof:
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Suppose D′N is minimal inverse non split dominating set of G.
Suppose not (ie), if there exists a vertex v ∈ D′N such that v does not satisfy any of the given conditions,
then, there exists an inverse dominating set D” N = D′N − {v} such that the induced subgraph V − D”N is
connected.
This implies that, D”N is an inverse non split dominating set of g contradicting the minimality of D′N .
Therefore, the conditions is necessary.
Sufficient follows from the given conditions.
4

Conclusion

Neutrosophic set is the generalization of fuzzy set and intuitionistic fuzzy sets. Neutrosophic models in real
world applications are flexible and compatibility than fuzzy and intuitionistic fuzzy models. Whenever indeterminacy occurs in some applications, fuzzy graph and intuitionistic graph approaches are failed. In such
situations neutrosophic graph gives best results. In this paper, the definition of inverse dominating set, inverse split and non split dominating sets in neutrosophic graph G are defined with suitable examples and
some theorems in inverse domination in neutrosophic graph are developed. Also the bound on inverse
domination number related to the above concepts are studied. In future, the concept of inverse domination in
neutrosophic graphs will be extended and applied to real life problems.
Acknowledgments: The article has been written with the joint financial support of RUSA-Phase 2.0 grant
sanctioned vide letter No.F 24-51/2014-U, Policy (TN Multi-Gen), Dept. of Edn. Govt. of India, Dt.
09.10.2018, UGC-SAP (DRS-I) vide letter No.F.510/8/DRS-I/2016(SAP-I) Dt. 23.08.2016, DST-PURSE
2nd Phase programme vide letter No. SR/PURSE Phase 2/38 (G) Dt. 21.02.2017 and DST (FIST - level
I) 657876570 vide letter No.SR/FIST/MS-I/2018/17 Dt. 20.12.2018.
Conflicts of Interest: Authors declare that they have no conflict of interest.
References
[1] Ameenal Bibi, K.; Selvakumar, R. The inverse split and non-split domination in graphs.
[2] Atanassov, K. Intuitionistic fuzzy sets: Theory and applications. Physica, New York, 1999; Volume 3,
pp. 154-196.
[3] Atanassov, K. Intuitionistic fuzzy sets Fuzzy sets and Systems, 1986; Volume 20, pp. 87-96.
[4] Bhutani, K.R. on automorphism of fuzzy graphs.Pattern Recognition Letters, 1989; Volume 9, pp. 159162.
[5] Chang, G.J. Algorithmic aspects of domination in graphs,in D.Z. Du, P.M. Paradalos(Eds.),Handbook
of combinatorial Optimization, 1998; Volume 3,,Kluwer,Boston, MA, pp. 339-405.
[6] Domke, G.S.; Donbar; Markus, L.R. The inverse domination number of a graph. ARS combinatoria,
2004; Volume 72, pp. 149-160.
[7] Geetha, S.; Harinarayanan, C.V.R. Inverse split domination in fuzzy graphs. International Journal of
Engineering Research and Applications, 2014; Volume 4, pp. 118-121.
[8] Ghobadi, S.; Soner; Mahyoub, Q.M. Mahyoub Inverse dominating set in fuzzy graphs.
[9] Jayalakshmi, P.J.; Harinarayanan, C.V.R. , 1986; Volume , pp. .
[10] Atanassov, K. Harinarayanan.Independent and Total strong (weak) domination in fuzzy graph. International journal of computational Engineering Research, 1986; Volume 04, pp. 71-74.
[11] Karunambigai, M.G.; Sivasankar, S.; Palanivel, K. Edge regular intuitionistic fuzzy graph. Advances in
Fuzzy sets and systems, 2015; Volume 20(1), pp. 25-46.
[12] Kaufmann, A. Introduction a` la the´orie des sous-ensembles flous,loEle´ments the´oriques de
base.paris: Masson et Cie;(1976).
[13] Kulli, V.R.; Sigarkanti, L.S.C. Inverse domination in graphs. Nat.Acad.Sci.Ltt., 1991; Volume 14, pp.
473-475.

Doi : https://doi.org/10.54216/IJNS.180309
Received: January 28, 2022 Accepted: April 20, 2022

109

International Journal of Neutrosophic Science (IJNS)

Vol. 18, No. 3, PP. 104-110, 2022

[14] Mahyoub, Q.M.; Soner, N.D. Fuzzy covering and fuzzy neighborhood set in fuzzy graphs,The split
domination number of fuzzy graphs. Journal of Ultra Scientist of Physical Sciences, 2007; Volume 19.
[15] McAlester, M.L.N. Fuzzy intersection graphs.Comp. Math. Appl., 1989; Volume 15(10), pp. 871-886.
[16] J.N. Mordeson, J.N. fuzzy line graphs.Pattern Recognition Letters, 1993; Volume 14, pp. 381-384.
[17] J.N. Mordeson, J.N.; Nair, P.S. Fuzzy graphs and fuzzy hyper graphs. physicaverlag,Heidelberg, 2000.
[18] M.Mullai, M. Domination in Neutrosophic Graphs, IGI Global Publications(Communicated).
[19] NagoorGani, A.; Shajitha Begum, S. Degree, Order and Size in Intuitionistic Fuzzy Graph.
International Journal of Algorithms,Computing and Mathematics, Volume (3)3.
[20] Parvathi, R.; Tamizhendhi, G. Domination in intuitionistic fuzzy graphs. Foueteenth Int. Conf. on IFSs,
Sofia, NIFS, 2010; Volume 16, pp. 39-49.
[21] Zadeh, L.A.; Fu, K.S.;Shimura, M. (Eds),Fuzzy sets and Their Applications.Academic Press,New
York, 1975.
[22] Said et al. Single valued neutrosophic graphs. Journal of new Theory, 2016; Volume 10, pp. 86-101.
[23] Smarandache, F. Neutrosophic set - a generalization of the intuitionistic fuzzy set, Granular
Computing, IEEE International Conference, 3842, 2006, DOI: 10.1109/ GRC.2006.1635754.
[24] Smarandache, F. A geometric interpretation of the neutrosophic set A generalization of the intuitionistic fuzzy set Granular computing (GRC),2011 IEEE International Conference, 602 606.DOI
10.1109/GRC.2011.6122665.
[25] Smarandache, F. Types of Neutrosophic Graphs and neutrosophic Algebraic Structures together with
their Applications in Technology,seminar, Universitatea din Brasov, Facultatea de Design de Produs si
Mediu, Brasov, Romania.
[26] Smarandache, F. Symbolic Neutrosophic Theory, Europanovaasbl, Brussels,195p.
[27] A.Somasundaram, A.; Somasundaram, S. Domination in fuzzy graphs-I,Pattern Recognition Letters,1998; Volume 19, pp. 787-791.
[28] Vasantha Kandasamy, W. B.; Ilanthenral, K.; Florentin Smaradache, (2015).Neutrosophic Graphs: A
New Dimension to Graph Theory, Kindle Edition, 2015.
[29] Zadeh, L. A. Similarity relations and fuzzy ordering, Information sciences, 1971; Volume 3(2), pp.
177-200.

Doi : https://doi.org/10.54216/IJNS.180309
Received: January 28, 2022 Accepted: April 20, 2022

110

