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Abstract 
In this paper, we make known to various types of  Complex Neutrosophic Graphs(CNG) named complete CNG, bipartite CNG , spanning CNG, path-forest-tree of CNG . We also conferred about the original and advanced concept of dominations in complex neutrosophic graph. 
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Fuzzy set was presented by Zadeh [9] in 1965. The sum of membership degree and a non-membership degree is equal to one in traditional fuzzy set, whereas , Ramot et. al.’s  Complex fuzzy set (CFS)  is deduced concepts in fuzzy systems . In a complex fuzzy set, traditional membership value stretched to complex valued. Florentin Smarandache et. al. invented the concepts of complex neutrosophic set as defined in [1] . Introductory concepts of  complex fuzzy graph well-defined in [8]. Neutrosophic graph is totally different from intuitionistic fuzzy graph. Degree and order of intuitionistic fuzzy graph defined in [2]. Nikfar [3] outspreads the concepts of Neutrosophic graph in the way of complete, Bipartite, spanning , path and dominative set of neutrosophic graph also. We construct the advanced theoretic perceptions of Complex Neutrosophic Graph(CNG) which will be helpful to analyze the structure of CNG. 

In this paper, Section I defines obtainable concepts about complex fuzzy set. Examples and applications of complex fuzzy graph, complex fuzzy set was defined in section II.  In section III, complex neutrosophic  set, complex neutrosophic graph(CNG)[6], degree of vertex of CNG. Original concepts of complete CNG, bipartite CNG, Spanning CNG are defined in section IV. Path, Forest and Tree of CNG and Dominations on complex neutrosophic graph defined in section V. Concluded of this paper in section 6. 
2. Complex Fuzzy Sets
Definition 2.1.  Let X be a nonempty set. G:( is pair of function of fuzzy graph. where is a fuzzy subset of X and is fuzzy relation on. 




i.e.,   : X [0,1] and   : XxX [0,1] such that  (x,y)  (x)  (y) for all x,y  in X.

Definition: 2.2.  Let S be a Complex fuzzy set, which having membership function  is given as follows, 


where i = , rs(x) and s(x) is the amplitude function and phase function of the complex membership function respectively.











Definition 2.3.[8] A Complex Fuzzy Graph (CFG) G is the form  G=(where is a complex fuzzy set as stated to  the set of vertices  and   is a set of edges as also in complex fuzzy set form. is a mapping from V to . i.e,  is the assignment of the complex degrees of membership to members of V, is a function that maps elements of the form e to , where u, we assume that V∩ E =. In general, we use the form e= (a,b) to denote a specific edge that is said to connect the vertices a and b. For an undirected graph both e1=(u,v) and e2=(v,u) are in the domain of .
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	              Fig.2.1. Complex Fuzzy Graph







3. Complex Neutrosophic Graph

Definition 3.1  Complex Neutrosophic Set.
























[bookmark: _GoBack]A complex neutrosophic set as defined in [1], i.e. A complex neutrosophic set defined  on a universe of discourse X, which is charaterized by a truth membership function ,an indeterminacy membership function ,and  a falsity membership functionthat assigns a complex-valued grade of ,, and  in S for any The values ,, and their sum may all within the unit circle in the complex plane and so is of the following form,,  and ,where and  are, amplitude term and phase term of ,, respectively and  real valued and  such that  and . The complex neutrosophic set S can be represented in set form as 


Where , 


 and .

Definition 3.2 [6] Complex Neutrosophic Graph or CNG



Let  be a vertex set. Two functions are considered as follows:  and . We suppose 













          we have considered and for all set A,B,C, since it is possible to have edge degree =0 (for T, or I , or F). The triad is defined to be complex neutrosophic graph of  type 1 (CNG), if , and,,here are the complex truth membership, complex indeterminate-membership and complex false-membership of the vertex x and are the complex truth membership, complex indeterminate-membership and complex false-membership values of the edge (x,y). For the numerical calculation, Amplitude term only consideration.



	Membership function of Vertex set
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Example 3.3







Table 3.1: Complex truth-membership, complex indeterminate-membership and
complex false-membership of the vertex set.
	Membership function of edge set
	(a,b)
	(a,c)
	(b,d)
	(b,c)
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Table 3.2: Complex truth-membership, complex indeterminate-membership and
complex false-membership of the edge set.
Then, the corresponding complex neutrosophic  graph is shown in the following figure ,a
b
c
   d
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Fig.3.1:  CNG
Definition 3.4  

             The degree of a vertex in complex neutrosophic graph defined as in [6].  Let be complex neutrosophic graph. The degree of a vertex x is denoted by


,


And.
4. Complete, Bipartite and Spanning Complex Neutrosophic Graph
Definition 4.1 (Complete CNG)










            A complex neutrosophic graph of  type 1 (CNG1) is complete if ,and,,here are the complex truth membership, complex indeterminate-membership and complex false-membership of the vertex x and ,are the complex truth membership, complex indeterminate-membership and complex false-membership values of the edge (x,y). 
Definition 4.2 (Bipartite CNG)






 A  complex neutrosophic graph on vertex set V is said bipartite if the set V can be partitioned into two non-empty sets V1 and V2 such that = = =0. For all or . 
Definition 4.3 (Complete Bipartite CNG)







A bipartite complex neutrosophic graph on vertex set V is said complete, if,, for all 
Definition 4.4 (Spanning Complex Neutrosophic Graph)




Let,be a complex neutrosophic graph on a given set V. Then G1 is called the spanning complex neutrosophic graph of G if but 
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Fig. 4.2 Spanning Complex Neutrosophic Graph of Fig. 3.1
5 .Path, Forest, Tree and Dominative set of Complex Neutrosophic graph
Definition 5.1 (Path)











Let be a complex neutrosophic graph on  and in G is called a path of length n from , if and  The and are called the strength of the path in Truth, Indeterminate and False membership function of edges respectively.
Definition 5.2. (Forest) 




Let be a complex neutrosophic graph on a given set V. Then G is called the Forest, if G was acyclic and there is a spanning complex neutrosophic graph F such that for all edge xy out of F, there is a path P from x to y, whose strength greater than ,and .
Definition 5.3 (Tree) 

Let be a complex neutrosophic graph on a given set V. Then G is called a tree, if G was a forest such that there is a path P from x to y, for all  x , y ∈ V. 
Remark: 5.4

	is the strength between x and y in the complex neutrosophic graph obtained from G by deleting the edge xy. This is as the same for truth, indeterminate and falsity membership function also.
Definition 5.5 (Effective Edges)





Let be a complex neutrosophic graph on a given set V. Then an edge in G is called the effective edge if  (T-effective),(I-effective) and (F-effective).
6. Domination in Complex Neutrosophic Graph
1. 



A subset V1 of V is called the T-effective dominative set in G, if for every there is  such that u dominates v as T-effective and weight of  is defined by 
1. 



A subset V1 of V is called the I-effective dominative set in G, if for every there is  such that u dominates v as I-effective and weight of  is defined by 
1. 



A subset V1 of V is called the F-effective dominative set in G, if for every there is  such that u dominates v as F-effective and weight of  is defined by 
1. 









We say that dominates in as effective, if the edge is either T-effective,  I-effective and  F-effective. A subset V1 of V is called the effective dominating set in, if for every there is such that dominates as effective. The weight of V1 is defined by .

7. Conclusion
A complex neutrosophic set is defined by a complex-valued truth membership function, complex-valued indeterminate membership function, and a complex-valued falsehood membership function. Thus, in this way the truth amplitude term represents uncertainty and the phase term represents periodicity in the uncertainty. Therefore, complex neutrosophic graph can handle the redundant nature of uncertainty, incompleteness, indeterminacy, inconsistency, etc. we derived the important concepts of complex neutrosophic graph  such as Path, Bipartite CNG, Complete CNG, Forest, Tree,  Effecive and Dominating set in complex neutrosophic graph for analyzing its structure. Its might be effective definition for finding the coloring, chromatic number, cycles of complex neutrosophic graph  and its properties. It might be our future work. 
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