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Abstract—In this paper, we introduced a new

neutrosophic graphs called complex

neutrosophic graphs of type1 (CNG1) and

presented a matrix representation for it and

studied some properties of this new concept.

The concept of CNG1 is an extension of

generalized fuzzy graphs of type 1 (GFG1)generalized fuzzy graphs of type 1 (GFG1)

and generalized single valued neutrosophic

graphs of type 1 (GSVNG1)..

Keywords: Complex neutrosophic set; complex 

neutrosophic graph; matrix representation
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I.INTRODUCTION

Smarandache [7] in 1995, introduced a new theory called Neutrosophic, which is basically a

branch of philosophy that focus on the origin, nature, and scope of neutralities and their

interactions with different ideational spectra. On the basis of neutrosophy, Smarandache

defined the concept of neutrosophic set which is characterized by a degree of truth membership

T, a degree of indeterminacy membership I and a degree falsehood membership F. The concept

of neutrosophic set theory generalizes the concept of classical sets, fuzzy sets [14],

intuitionistic fuzzy sets [13], interval-valued fuzzy sets [12]. In fact this mathematical tool is

used to handle problems like imprecision, indeterminacy and inconsistency of data. Specially,

the indeterminacy presented in the neutrosophic sets is independent on the truth and falsity

values. To easily apply the neutrosophic sets to real scientific and engineering areas,

Smarandache [7] proposed the single valued neutrosophic sets as subclass of neutrosophic sets.

Later on, Wang et al.[11] provided the set-theoretic operators and various properties of single

valued neutrosophic sets. The concept of neutrosophic sets and their particular types have

been applied successfully in several fields [40].been applied successfully in several fields [40].

Graphs are the most powerful and handful tool used in representing information involving

relationship between objects and concepts. In a crisp graphs two vertices are either related or

not related to each other, mathematically, the degree of relationship is either 0 or 1. While in

fuzzy graphs, the degree of relationship takes values from [0, 1]. Later on Atanassov [2]

defined intuitionistic fuzzy graphs (IFGs) using five types of Cartesian products. The concept

fuzzy graphs and their extensions have a common property that each edge must have a

membership value less than or equal to the minimum membership of the nodes it connects.
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When description of the object or their relations or both is indeterminate and

inconsistent, it cannot be handled by fuzzy intuitionistic fuzzy, bipolar fuzzy,

vague and interval valued fuzzy graphs. So, for this reason, Smaranadache [10]

proposed the concept of neutrosophic graphs based on literal indeterminacy (I) to

deal with such situations. Then, Smarandache [4, 5] gave another definition for

neutrosophic graph theory using the neutrosophic truth-values (T, I, F) and

constructed three structures of neutrosophic graphs: neutrosophic edge graphs,

neutrosophic vertex graphs and neutrosophic vertex-edge graphs. Later on

Smarandache [9] proposed new version of neutrosophic graphs such as

neutrosophic offgraph, neutrosophic bipolar/tripola/ multipolar graph. Presently,

works on neutrosophic vertex-edge graphs and neutrosophic edge graphs are

progressing rapidly. Broumi et al.[24] combined the concept of single valued

neutrosophic sets and graph theory, and introduced certain types of single valued

neutrosophic graphs (SVNG) such as strong single valued neutrosophic graph,neutrosophic graphs (SVNG) such as strong single valued neutrosophic graph,

constant single valued neutrosophic graph, complete single valued neutrosophic

graph and investigate some of their properties with proofs and examples. Also,

Broumi et al.[25] also introduced neighborhood degree of a vertex and closed

neighborhood degree of vertex in single valued neutrosophic graph as a

generalization of neighborhood degree of a vertex and closed neighborhood degree

of vertex in fuzzy graph and intuitionistic fuzzy graph. In addition, Broumi et

al.[26] proved a necessary and sufficient condition for a single valued

neutrosophic graph to be an isolated single valued neutrosophic graph. After

Broumi, the studies on the single valued neutrosophic graph theory have been

studied increasingly [1, 16-20, 27-34, 36-38 ]. 4



Recently, Smarandache [8] initiated the idea of removal of the edge degree

restriction of fuzzy graphs, intuitionistic fuzzy graphs and single valued

neutrosophic graphs. Samanta et al [35] proposed a new concept named the

generalized fuzzy graphs (GFG) and defined two types of GFG, also the authors

studied some major properties such as completeness and regularity with proved

results. In this paper, the authors claims that fuzzy graphs and their extension

defined by many researches are limited to represent for some systems such as

social network. Later on Broumi et al. [34] have discussed the removal of the edge

degree restriction of single valued neutrosophic graphs and presented a new class

of single valued neutrosophic graph called generalized single valued neutrosophic

graph of type1, which is a is an extension of generalized fuzzy graph of type1 [35].

Since complex fuzzy sets was introduced by Ramot [3], few extension of complex

fuzzy set have been widely discussed [22, 23].Ali and Smarandache [15] proposed

the concept of complex neutrosophic set which is a generalization of complex fuzzythe concept of complex neutrosophic set which is a generalization of complex fuzzy

set and complex intuitionstic fuzzy sets. The concept of complex neutrosophic set

is defined by a complex-valued truth membership function, complex-valued

indeterminate membership function, and a complex-valued falsehood membership

function. Therefore, a complex-valued truth membership function is a

combination of traditional truth membership function with the addition of an

extra term. Similar to the fuzzy graphs, which have a common property that each

edge must have a membership value less than or equal to the minimum

membership of the nodes it connects. Also, complex fuzzy graphs presented in [21]

have the same property. Until now, to our best knowledge, there is no research on

complex neutrosophic graphs. The main objective of this paper is to introduce the

concept of complex neutrosophic graph of type 1 and introduced a matrix

representation of CNG1.
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The remainder of this paper is organized as follows. In Section 2,

we review some basic concepts about neutrosophic sets, single

valued neutrosophic sets, complex neutrosophic sets and

generalized single valued neutrosophic graphs of type 1. In

Section 3, the concept of complex neutrosophic graphs of type 1 is

proposed with an illustrative example. In Section 4 a

representation matrix of complex neutrosophic graphs of type 1 is

introduced. Finally, Section 5outlines the conclusion of this paper

and suggests several directions for future research.
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II. PRELIMINARIES
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III. COMPLEX NEUTROSOPHIC GRAPH OF 

TYPE1
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The easier way to represent any graph is to use the matrix representation. The 

adjacency matrices, incident matrices are the widely matrices used.  In the following 

section CNG1 is represented by adjacency matrix.



IV. MATRIX REPRESENTATION OF COMPLEX 

NEUTROSOPHIC GRAPH OF TYPE 1
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V. CONCLUSION

In this article, we present a new concept of

neutrosophic graph called complex neutrosophic

graphs of type 1 and presented a matrix

representation of it. The concept of complex

neutrosophic graph of type 1 (CNG1) can be applied to

the case of bipolar complex neutrosophic

23

the case of bipolar complex neutrosophic

graphs(BCNG1).In the future works, we plan to study

the concept of completeness, the concept of regularity

and to define the concept of complex neutrosophic

graphs type 2.



REFERENCES

24



� [1] A. Hassan, M. A. Malik,  The Classes of bipolar single valued neutrosophic graphs, TWMS Journal of Applied and Engineering Mathematics" 

(TWMS J. of Apl. & Eng. Math.), 2016,accepted.

� [2] A. Shannon, K. Atanassov, A First Step to a Theory of the Intuitionistic Fuzzy Graphs, Proc. of the First Workshop on Fuzzy Based Expert 

Systems (D. akov, Ed.), Sofia, 1994, pp.59-61.

� [3] D. Ramot, F. Menahem, L.Gideon and K. Abraham, “Complex Fuzzy Set”, IEEE Transactions on Fuzzy Systems ,Vol 10, No 2, 2002.

� [4] F. Smarandache, Refined Literal Indeterminacy and the Multiplication Law of Sub-Indeterminacies, Neutrosophic Sets and Systems, Vol. 9,  

2015, pp.58.63.

� [5] F. Smarandache, Types of Neutrosophic Graphs and neutrosophic Algebraic Structures together with their Applications in Technology, 

seminar, UniversitateaTransilvania din Brasov, Facultatea de Design de ProdussiMediu, Brasov, Romania 06 June 2015.

� [6] F. Smarandache, Neutrosophic set - a generalization of the intuitionistic fuzzy set, Granular Computing, 2006 IEEE International 

Conference, 2006, p. 38 – 42. 

� [7] F. Smarandache, Neutrosophy. Neutrosophic Probability, Set, and Logic, ProQuest Information & Learning, Ann Arbor, Michigan, USA, 105 

p., 1998; http://fs.gallup.unm.edu/eBook-neutrosophics6.pdf (last edition online) 

� [8] F.Smarandache, Nidus idearum. Scilogs, III: Viva la Neutrosophia!, Brussels, 2017,134p. ISBN 978-1-59973-508-5

� [9] F. Smarandache,  Neutrosophic overset, neutrosophic underset, Neutrosophic offset,Similarly for Neutrosophic Over-/Under-/OffLogic, 

Probability, and Statistic, Pons Editions, Brussels, 2016, 170p.

� [10] F. Smarandache: Symbolic Neutrosophic Theory (Europanova asbl, Brussels, 195 p., Belgium 2015.

� [11] H.  Wang,  F.  Smarandache,  Y.  Zhang,  and  R.  Sunderraman,  Single valued  Neutrosophic  Sets, Multisspace and Multistructure 4,  

2010, pp. 410-413. 

� [12] I. Turksen, Interval valued fuzzy sets based on normal forms, Fuzzy Sets and Systems, vol. 20,1986, pp. 191-210.

� [13] K. Atanassov, “Intuitionistic fuzzy sets,” Fuzzy Sets and Systems, vol. 20,  1986, pp. 87-96.

� [14] L. Zadeh, Fuzzy sets. Inform and Control, 8, 1965, pp.338-353.

� [15] M.  Ali, F.  Smarandache,  Complex  neutrosophic  set,   Neural  Computing  and  Applications 2015; DOI:10.1007/s00521-015-2154-y.

� [16] M. A. Malik, A. Hassan, Single valued neutrosophic trees, TWMS Journal of Applied and Engineering Mathematics" (TWMS J. of Apl. & 

Eng. Math, 2016,   accepted.

25



� [17] M. A. Malik, A. Hassan, S. Broumi and F. Smarandache. Regular Single Valued Neutrosophic 
Hypergraphs, Neutrosophic Sets and Systems, Vol. 13, 2016, pp.18-23.

� [18] N. Shah, Some Studies in Neutrosophic Graphs, Neutrosophic Sets and Systems, Vol. 12, 2016, pp.54-
64.

� [19] N. Shah and A. Hussain, Neutrosophic Soft Graphs, Neutrosophic Sets and Systems, Vol. 11, 2016, 
pp.31-44.

� [20] P K. Singh, Three-way fuzzy concept lattice representation using neutrosophic set, International 
Journal of Machine Learning and Cybernetics, 2016, pp 1–11. 

� [21] P. Thirunavukarasu, R. Sureshand, K. K. Viswanathan, Energy  of a complex fuzzy graph, International 
J. of Math. Sci. & Engg. Appls. (IJMSEA), Vol. 10 No. I, 2016, pp. 243-248.

� [22] R.  Husban and  Abdul  Razak Salleh, Complex vague set,  Accepted  in:  Global Journal of Pure and 
Applied Mathematics (2015).

� [23] R. Husban, Complex vague set, MSc Research Project, Faculty of Science and Technology, University 
Kebangsaan Malaysia, (2014).

� [24] S. Broumi, M. Talea, A. Bakali,  F. Smarandache, “Single Valued Neutrosophic Graphs,” Journal of New 
Theory, N 10,  2016, pp. 86-101. 

� [25] S. Broumi, M. Talea, F. Smarandache and A. Bakali, Single Valued Neutrosophic Graphs: Degree, � [25] S. Broumi, M. Talea, F. Smarandache and A. Bakali, Single Valued Neutrosophic Graphs: Degree, 
Order and Size. IEEE International Conference on Fuzzy Systems (FUZZ), 2016, pp. 2444-2451.

� [26] S. Broumi, A. Bakali, M, Talea, and F, Smarandache, Isolated Single Valued Neutrosophic Graphs. 
Neutrosophic Sets and Systems, Vol. 11, 2016, pp.74-78. 

� [27] S. Broumi, M. Talea, A. Bakali,  F. Smarandache, Interval Valued Neutrosophic Graphs, Critical 
Review, XII, 2016. pp.5-33.

� [28] S. Broumi, F. Smarandache, M. Talea and A. Bakali, Decision-Making Method Based On the Interval 
Valued Neutrosophic Graph, Future Technologie, 2016, IEEE, pp 44-50.

� [29] S. Broumi, A. Bakali, M. Talea, F. Smarandache and M. Ali, Shortest Path Problem under Bipolar 
Neutrosophic Setting, Applied Mechanics and Materials, Vol. 859, 2016, pp 59-66.

26



� [30] S. Broumi, A. Bakali, M. Talea, F. Smarandache and L. Vladareanu, Computation of Shortest Path Problem in a 
Network with SV-Trapezoidal Neutrosophic Numbers, Proceedings of the 2016 International Conference on Advanced 
Mechatronic Systems, Melbourne, Australia, 2016, pp.417-422.

� [31] S. Broumi, A. Bakali, M. Talea, F. Smarandache and L. Vladareanu, Applying Dijkstra Algorithm for Solving 
Neutrosophic Shortest Path Problem, Proceedings of the 2016 International Conference on Advanced Mechatronic
Systems, Melbourne, Australia, November 30 - December 3, 2016,pp.412-416.

� [32] S. Broumi, M. Talea, A. Bakali,  F. Smarandache,  On Bipolar Single Valued Neutrosophic Graphs,  Journal of 
New Theory, N11, 2016, pp.84-102.

� [33] S. Broumi, F. Smarandache, M. Talea and A. Bakali, An Introduction to Bipolar Single Valued Neutrosophic 
Graph Theory. Applied Mechanics and Materials, vol.841, 2016, pp.184-191.

� [34] S. Broumi, A. Bakali, M. Talea, A. Hassan and F. Smarandache, Generalized single valued neutrosophic graphs of 
type 1, 2017, submitted.

� [35] S. Samanta, B. Sarkar, D. Shin and M. Pal, Completeness and regularity of generalized fuzzy graphs, Springer 
Plus, 2016, DOI 10.1186/s40064-016-3558-6.

� [36] S. Mehra and M. Singh, Single valued neutrosophic signedgarphs, International Journal of Computer 
Applications, Vol 157, N.9, 2017, pp 31-34.

� [37] S. Ashraf, S. Naz, H. Rashmanlou, and M. A. Malik,  Regularity of graphs in single valued neutrosophic 
environment, Journal of Intelligent & Fuzzy Systems, 2017,pp. 1-14

[38] S. Fathi, H. Elchawalby and A. A. Salama, A neutrosophic graph similarity measures, chapter in book- New � [38] S. Fathi, H. Elchawalby and A. A. Salama, A neutrosophic graph similarity measures, chapter in book- New 
Trends in Neutrosophic Theory and Applications- Florentin Smarandache and Surpati Pramanik (Editors), 2016, pp. 
223-230..

� [39] W. B. Vasantha Kandasamy, K. Ilanthenral and F.Smarandache: Neutrosophic Graphs: A New Dimension to 
Graph Theory Kindle Edition, 2015.

� [40] http://fs.gallup.unm.edu/NSS/.

27



THANKS

28


