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ABSTRACT

In this paper, we introduce the notion of an intuitionistic cofuzzy graphs and study some methods
of construction of new intuitionistic cofuzzy graphs. We compute degree of a vertex, strong
intuitionistic cofuzzy graphs and complete intuitionistic cofuzzy graphs. We also introduce and
give properties of regular and totally regular intuitionistic cofuzzy graphs.
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1 Introduction and Preliminaries

The notion graph theory was first introduced by Euler in 1736. In the history of
mathematics, the solution given by Euler of the well known Konigsberg bridge problem is
considered to be the first theorem of graph theory. This has now become a subject generally
regarded as a branch of combinatorics. The theory of graph is an extremely useful tool for solving
combinatorial problems in different areas such as geometry, algebra, number theory, topology,
operations research, optimization and computer science. On the other hand, fuzzy graph theory as
a generalization of Euler’s graph theory was first introduced by Rosenfeld [7] in 1975. Later,
Bhattacharya [2] gave some remarks on fuzzy graphs.The concept of cofuzzy Graphs by M.Akram
[1]. For other notations, terminologies and applications not mentoned in this paper, the readers are
referred to [3, 4, 5, 6, 8, 9]. Thus we introduce the notion of an intuitionistic cofuzzy graphs and
study some methods of construction of new intuitionistic cofuzzy graphs. We compute degree of a

vertex, strong intuitionistic cofuzzy graphs and complete intuitionistic cofuzzy graphs. We also
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introduce and give properties of regular and totally regular intuitionistic cofuzzy graphs.

Definition 1.1 [8, 9] Let x be a fuzzy subset[8] on V, i.e.,amap «:V —[0,1]. A mapping
v:V xV —[0,1] is called a fuzzy relation on V if v(x,y) < (u(x), u(y)) forall

Definition 1.2 [7] A fuzzy graph G = (u,v) isanonempty set V together with a pair of functions
1V —[0,1] and v:V xV —[0,1] such that v({x, y}) <min(u(x), u(y)) forall x,yeV .

Fuzzy graph is a graph consists pairs of vertex and edge that have degree of membership
containing closed interval of real number [0,1] on each edge and vertex.

Definition 1.3 [1] A cofuzzy graph G = (V, &,v) is a non-empty set V together with a pair of
functions x:V —[0,1] and v:V xV —[0,1] such that v({x, y}) > max(u(x), u(y)) forall
X,yeV .Wecall x thecofuzzy vertex setof G, v the cofuzzy edge set of G, respectively. Note
that v is a symmetric confuzzy relation on . We use the notation xy for an element of E.

Thus, G =(u,v) isa cofuzzy graph of G" = (V,E) if v(xy)>max(u(x), u(y)) forall xycE.
2 Intuitionistic Cofuzzy Graphs

Definition 2.1 An intuitionistic cofuzzy graph is of the form G =(V,E) where
1. V={v,v,,.,Vv,} suchthat s :V —[0,1] and y,:V —[0,1] denote the degree of
membership and nonmembership of the element v, €V respectively, and

0<(v)+n(v)<1 1)

2. EcVxV where p,:VxV —[01] and y,:VxV —[0,1] are such that
 (Viy V) 2 max{es (V;), 24 (V;)} 2
72(Vi,v;) < mindy, (v;), 7, (v;)} 3)

and 0< 4, (v;,v;)+7,(v,v;) <1 forevery (v,v,)€E, i,j=12,.,n.
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Figure 1: G : Intuitionistic Cofuzzy Graph
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Notation 2.1 The triples (v, z;,7,;) denotes the degree of membership and nonmembership of
vertex v;, The triples (g, s4,;;,7,;) denotes the degree of membership and nonmembership of
edge relation e; =(v;,v;) on V.

Definition 2.2 An intuitionistic cofuzzy graph H =(V ,E’) is said to be an intuitionistic
cofuzzy subgraph of the intuitionistic cofuzzy graph G =(V,E) if V' <V and E cE. Inother
words if o, <o, 3oy 2y and fhy < i vy 27,y forevery i, j=12...n.

(0.5,0.4
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04.04) x 0.2.0.8)
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i
[LIAIRIR
(04.05) 05 05)

Figure 22 H : Intaitionistic Cofuzzy subgraph (H C ¢

Definition 2.3 An intuitionistic cofuzzy graph G =(V,E) is said to be strong intuitionistic
cofuzzy graph if se; = max(sy;, 14;) and y,; =min(yy,p4;), forall (v;,v;)E.

0603
(0,6,03) x Y (06.0.4)

(0.7.03 (0.7.03
(0.5.0.2)
0.70.3)

Figure 3: Strong Intuitionistic Cofuzzy graph

Definition 2.4 An intuitionistic cofuzzy graph G =(V,E) is said to be complete intuitionistic
cofuzzy graph if se; = max(sy;, 14;) and y,; =min(yy, y4;), forevery v, v, eV.
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Figure 4: complete Intuitionistic Cofuzzy graph
Definition 2.5 Let G =(V,E) be an intuitionistic cofuzzy graph. Then the degree of a vertex v
is defined by d(v)=(d,(v).d,(v)) where d,(v)=>" s,(u,v) and d (v)=) 7,(u,V)
Definition 2.6  The minimum degree of G is &(G) = (5,(G),0,(G)) where
6,(G)=min{d ,(v)|veV} and 5, (G)=min{d (v)|veV}
Definition 2.7 The maximum degree of G is A(G) = (A ,(G),A,(G)) where
A, (G)=min{d,(v)|veV} and A (G)=min{d (v)|veV}
Example 2.1 Let G =(V,E) be an intuitionistic cofuzzy graph. Draw as below

0505
(04.05) ¥ - — - v (0.3,06)

(0.5.0.3) (0.7.0.2)
0504

(0.5,04) x - un (0.6.0.4)

06103)

d,(x)=16,d,(x)=1.0,d,(u)=1.3,d,(u) =0.5,
d,(v)=17,d (v)=11,d,(y)=10,d (y) =08.
Minimum degree of a graph is ¢,(G)=1.0,5,(G) =0.5.
Maximum degree of a graph is A (G)=1.7,A (G)=1.1.

The degrees are

Definition 2.8 Let G =(V,E) be an intuitionistic cofuzzy graph. The total degree of a vertex
veV isdefined as:

Td(v) =Td,(v)+Td (v) where
Td,(v) = Z(u,v)eEluZ (u,v) + 24,(v) and
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T,0=Y 72UV,

If each vertex of G has the same total degree (r,r,) thenGissaidtobean (r,r,) totally
regular intuitionistic fuzzy cofuzzy graph.

Definition 2.9 Let G =(V,E) be an intuitionistic cofuzzy graph. If each vertex has same degree
(r,s) then Giscalled (r,s) regular intuitionistic cofuzzy graph. Thus r=d, (v),s =d (v);for

veV.
Example 2.2 Let G =(V,E) be an intuitionistic cofuzzy graph. Draw as below

0703
(0.3.05) ¥ v (0.5,.04)

(0.6.0.4 (0.6.0.41)

(0.4.05) x u (0504

)
0703

d(y)=(1.8,1.1),d(v) =(1.8,1.1), d(u)=(1.8,1.1),d(x)=(1.8,1.1). So, G is a regular
intuitionistic fuzzy cofuzzy graph. But G is not totally regular intuitionistic cofuzzy graph. Since
Td(y) =3.7%3.8=Td(v).

Proposition 2.1 If an intuitionistic cofuzzy graph is both regular and totally regular then (z4,7,)
is constant.
Proof. Let G be a (r,s) regular and (k;,k,) totally regular intuitionistic cofuzzy graphs. So,

d,(v)=r,d (v)=s for vyeV and Td,(v,) =k, Td (v,) =k, forall v, eV . Now,
Td,(v,) =k, forall v, eV,
d,(v)+y =k, forall v, eV,
r+u(v,) =k, forall v, eV, .
w(v) =k —r, forall v, eV.

Hence 4 (v,) is a constant function.
Similarly, 7,(v,) =k, —s forall v, eV .Hence (u,y,) isa constant.

Proposition 2.2 Let G =(V,E) be an intuitionistic cofuzzy graph. Then (z,7,) is a constant

function iff following are equivalent.
1) G s aregular intuitionistic cofuzzy graph,
2) G is atotally regular intuitionistic cofuzzy graph.
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