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Abstract

Totally regular property of union of two intuitionistic fuzzy graphs need not be a totally
regular intuitionistic fuzzy graph. In this paper, the necessary conditions for the union of two
totally regular intuitionistic fuzzy graphs to be totally regular under some restrictions are
obtained.

1. Introduction

Intuitionistic Fuzzy Graph theory was introduced by Atanassov in [1]. In
[6] A. Nagoor Gani and S. Shajitha Begum introduced degree, order and size
in intuitionistic fuzzy graph. In [10] Radha and Vijaya introduced the totally
regular property of the composition of some fuzzy graphs. A. Nagoor Gani and
H. Sheik Mujibur Rahman introduced the Total degree of a vertex in union,
join Cartesian product and Composition of some intuitionistic fuzzy graphs in
[7]. In this paper we introduce totally regular property of the union of some

intuitionistic fuzzy graph.
2. Preliminaries

Definition 2.1. An intuitionistic fuzzy graph (IFG) i1s of the form
G =(V,E) where (i) V = {v, vy, ..., 0,} such that p; : V- [0,1] and
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vi : V — [0, 1] denotes the degree of membership and non-membership of
the element v; € V respectively and 0 < p;(v;)+ vi(v;) <1, for every

v; eV.

(i) E c VxV where py : VxV —[0,1] and vy : VxV — [0, 1] such
that
o (v;, v;) < min (uy (v;), py (V)
va(v;, v;) < min (vq (v;), v1(v;))

and 0 < py(v;, v;j) + va(v;, vj) < 1, for every (v;, v;) € E.

Here the triple (v;, py;, vy;) denotes the degree of membership and non-
membership of the vertex v;. The triple (e;;, pg;j, vo;j) denotes the degree of
membership and non-membership of the edge relation e; = (v;, v j) on

VxV.

Definition 2.2. Let G = (V, E) be an IFG. Then the degree of a vertex v
is defined by d({v)=(d,[) d,({v)), where d,(v)=3 ., 1o, u) and

dv(v) = zu;tv V2(U> u)

Definition 2.3. Let G = (V, E) be an IFG. If (d,(v), d,(v)) = (k;, kg) for
all v e V that is if each vertex has same membership degree %k; and same
nonmembership degree ky then G is said to be a regular intuitionistic fuzzy
graph.

Definition 2.4. Let G = (V, E) be an IFG. Then the total degree of a

vertex u € v is defined by

tdw) = (td, (), tdy@) = (Y walw )+ @) Y Vol v)+ vy ()

= (dy (@) + ny (@), dy () + v1 (@)

If each vertex of G has same membership total degree k; and same
nonmembership total degree k5, then said to be a totally regular

intuitionistic fuzzy graph.
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Definition 2.5. Let G = (V, E) be an intuitionistic fuzzy graph. Then
the  minimum degree of G is 3(G) = (8,(G), 8,(G)),  where
8,(G) = min {d, (v)/v € V} and 8,(G) = min {d, (v)/v € V}.
Definition 2.6. Let G = (V, E) be an intuitionistic fuzzy graph. Then
the maximum degree of G is A(G)=(A,(G), A,(G)), where
Ay (G) = max {d, (v)/v € V} and A,(G) = max {d, (v)/v € V}.

Definition 2.7. Let G = (V, E) be an intuitionistic fuzzy graph. Then G

is an irregular intuitionistic fuzzy graph, if there is a vertex which is adjacent
to vertices with distinct degrees.

Definition 2.8. Let G; : (V;, E;) and Gy : (Vy, Eg) be two intuitionistic
fuzzy graphs and G = G; UGy = (V; U Vg, E; U E3) be the union of G; and
Gy. Then the union of intuitionistic fuzzy graphs G; and Gy is an

intuitionistic fuzzy graph defined by

uy (v), ifveV)
(1 Upp) () = yui (), if veVy
1 (0) v (o) if v e Vi NV
vy (v), if veVy

(vi Uvi) (@) = vi(v), if veVy

vi(©) A Vi), if v eV NV,
Hojjs if ¢; € Ky
(ng U py) (v;, v;) = {uby, if e € By
Moij V Moy, if e € By N Ey
Voiis if e; € E;
(v U va)(vi, V) = 1 Vo, if ¢; € Ey

V2ij A V’Qij’ lf el-j S El ﬂ Eg
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Where (u;, vi) and (uj, vi) refer the vertex membership and
nonmembership of G; and Gy respectively, (ug, vg) and (ub, vy) refer the

edge membership and nonmembership of G; and Gy respectively.

3. Total Degree of a Vertex in Union of Intuitionistic Fuzzy Graph
Let Gy : (V, E) and Gy : (V', E’) be two intuitionistic fuzzy graphs
1) tdu(CﬁUGz)(u) = tduG-l (w); th(G‘luGz)(u) = td“G2 (w) and th(G1UG2)(u)
= tdyg, (W) tdy(g,ua,) W) = tdyg, (W), if u € V; or u e V, but not both.
(i) 2dy(G,UGy) (W) = tdyg, (W) + tdyg, (w) — m (W) A pi(w) and tdy(G,uG,)®)
= tdyg, () + td,g, () = vi (@) v vi () if u € V; NV, but no edge incident at u
liesin E; N E,.
(111)
06 0) = 1, )+ 1, 1) a0 A= D () A ()

and

16,0611 = b, (0)+ ey, ()= @V Vi @)= (o) Vo)

if u € V; N Vy and some edges incident at u are in E; ) Eq.

4. Properties of Totally Regular Intuitionistic Fuzzy Graphs

Proposition 4.1. In any intuitionistic fuzzy graph G, if (uy, v1)(@v) > 0,
for every vertex v € V, then td, (v) > 0, td,(v) > O for every vertex v e V.

Proof. Since (u, vi)(v)>0 for every vertex veV, td,(v)>0,
td, (v) > 0 for every vertex v € V.

Proposition 4.2. The total degree of a vertex v is (1, v1)(v) if and only if
the degree of v is zero.

Proof. The total degree of a vertex v is (td,(q)(v), tdy(G)v)) = (11, v1) (V)
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= ZH2V2(UU)+ (11> v1) (©) = (ug, v1) (V)

uvek

< Z Hova(uv) = 0

uvek
< (dp(G)(U)’ dv(G)(v)) =0
= dG (v) = 0.
Proposition 4.3. The total degree of a vertex v is (uy, vi)(v) for every
vertex v in G if and only if G is a null intuitionistic fuzzy graph.
Proof. (tdq)(v), tdy(q)(v)) = (11, v1) () for every vertex v e V
< dg(v) = 0, for every vertex v € V

< G is a null intuitionistic fuzzy graph.
5. Totally Regular Property of Union of Intuitionistic Fuzzy Graphs

Theorem 5.1. If G; and Gy are two disjoint (ky, ky)-totally regular
intuitionistic fuzzy graphs, then G; UGy is a (ky, ky)-totally regular

intuitionistic fuzzy graph.

Proof. Since G; and Gy are disjoint intuitionistic fuzzy graphs.

td (w), if u e V]
_ n(Gy)\W 1
td“(GIUG2)(u) - {tdu(Gz) (u)’ if ue V2
= ky, forevery u e V; UV,
th(Gl)(u)’ fueV;
tdy(G,UG,) (1) = .
tdy(gy) () if u e Vy
= kg, for every u € V; U Vq

.. Gy UGy is (R, kg)-totally regular intuitionistic fuzzy graph.
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Example 5.2.

(5,.2)u Wi4.3) (5,.2)% o(4.3)

(3..2)
4. 1)
(3,.2)
(4,.1)

5.2)8 P
G- $4.3) (5.2) ¢ ® (4.3
G 6 6,UG,

Figure 5.1.

In the above Example the graphs G; and Gy are (0.8, 0.4) totally regular

intuitionistic fuzzy graphs, G; UGy is also (0.8, 0.4) totally regular

intuitionistic fuzzy graph.

Remark 5.3. The above theorem does not hold when G; and Gy are edge
disjoint but not vertex disjoint intuitionistic fuzzy graphs. For example,
consider the union of two intuitionistic fuzzy graphs G; and Gy in the
following figure

u(3,.4)

[ET5)

1.3 .5 2(3,.4)

(3,4

(1.3

&

(4,.4)v
6,UG,

Figure 5.2.

In figure 5.2 G; and Gy are totally regular fuzzy graphs but G; U Gy is
not totally regular. Here G; and Gy are edge disjoint but they have the

vertex u in common.
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Conclusion

In this paper we have showed that the Union of two totally regular

intuitionistic fuzzy graphs to be totally regular intuitionistic fuzzy graph in

some particular cases and also discussed some basic properties of totally

regular intuitionistic fuzzy graphs.
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