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Abstract

In this paper, we define the Constant and Totally constant Intuitionistic
Fuzzy Graphs of Second Type with examples. Also establish some of their
properties.

AMS Subject Classification : 05C72, 03E72, 03F55

Key Words : Intuitionistic fuzzy graphs, Intuitionistic fuzzy graphs of
second type, degree, order, size, constant, totally constant.

1 Introduction

Fuzzy sets were introduced by Lotfi. A. Zadeh [10] in 1965 as a generalisation of clas-
sical (crisp) sets. Further the fuzzy sets are generalised by Krassimir.T. Atanassov
[1] in which he has taken non-membership values also into consideration and in-
troduced Intuitionistic Fuzzy sets [IFS]. He has also intrduced the extensions of
IFS namely Intuitionistic Fuzzy sets of second type [IFSST], Intuitionistic L-Fuzzy
sets [ILF'S] and Temporal Intuitionistic Fuzzy sets [TIFS]. R. Parvathi and M. G.
Karunambigai [3, 5] introduced Intuitionistic Fuzzy Graphs [IFG] elaborately and
analyzed its components also introduced constant and totally constant intuitionistic
fuzzy graphs. Further A. Nagoor Gani and S. Shajitha Begum [4] introduced the
degree of IFG and studied their properties. The present authors [7, 8, 9] introduced
the extension of IFG namely Intuitionistic Fuzzy Graphs of Second Type [IFGST]
and defined the degree, order and size of IFGST. In section 2, we give some basic
definitions and in section 3, we define the Constant and Totally constant Intuition-
istic Fuzzy Graphs of Second Type. Also we establish some of their properties. The
paper is concluded in section 4 .

209

ijpam.eu



International Journal of Pure and Applied Mathematics Special Issue

2 Preliminaries

In this section, we give some basic definitions.

Definition 2.1. [5] An Intuitionistic Fuzzy Graph [IFG] is of the form G =
[V, E] where
(i) V = {v1,vq,...,v,} such that py : V. — [0,1] and v4 : V' — [0, 1] denote the
degree of membership and nonmembership of the element v; € V', respectively, and
0 < p(vi) +m(v) <1
for every v; €'V, (i =1,2,...n),
(i) ECV x V where ps : V xV — [0,1] and v5 : V x V — [0, 1] are such that
pr2(viy v;) < minfpg (vi), g (v5)],
v (v, vj) < max(vy (v;), v1(vj)]
and 0 < ps(vi,v5) + va(vi,v;) <1
for every (vi,v;) € E, (1,7 =1,2,...n).

Definition 2.2. [7] An Intuitionistic Fuzzy Graphs of Second Type [IFGST] is
of the form G = [V, E] where
(i) V = {v1,v9, ..., v, } such that py : V — [0,1] and v, : V' — [0, 1] denote the
degree of membership and nonmembership of the element v; € V', respectively, and
0 < i (vi)? + v (vs)* <1
for every v; € V, (i =1,2,...n),
(ii) ECV x V where pp : V xV — [0,1] and v5 : V x V' — [0, 1] are such that
pi2(vi, v;) < minfp (0:)%, ()],
va(vi, vj) < max(vy(v;)?, vi(v;)?]
and 0 < po(vi, v;)? + va(vi,v;)? < 1
for every (v;,v;) € E, (i,j =1,2,...n).

Definition 2.3. [8] Let G = [V, E] is an IFGST then the degree of a vertex in
G is denoted by d(v) and defined as, d(v) = [d,(v), d,(v)] where d,(v) = Z 2 (v, u)
uFv
and d,(v) = Zyg(v,u) for all u,v € V
u#v
Definition 2.4. [8] Let G = [V, E] is an IFGST then the minimum degree of

G is denoted by §(G) and defined as, 6(G) = [0,(G), 6, (G)] where
0,(G) = min{d,(v)/v € V'} and 6,(G) = min{d,(v)/v € V}

Definition 2.5. [8] Let G = [V, E] is an IFGST then the maximum degree of
G is denoted by A(G) and defined as, A(G) = [AL(G), A, (G)] where
AL(G) = max{d,(v)/v € V} and A,(G) = max{d,(v)/v € V}

Definition 2.6. [9] Let G = [V, E] be an IFGST. Then the order of G is defined
by O(G) = (0u(G), 0,(G)) where O,(G) =Y p1(v) and O,(G) = > v1(v)

veV veV

Definition 2.7. [9] Let G = [V, E] be an IFGST. Then the size of G is defined

by S(G) = (S.(G), S,(G)) where S,(G) = Z (v, v5) and S, (G) = Z va(v;,v;5)

V; £V Vi AV
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Definition 2.8. [3] Let G : (15, v11), (f12i5, v2ij)] be an IFG on G* : [V, E]. If
d,(v;) = k; and d,(v;) = k; for all v;,v; € V that is called as (k;, k;) - constant IFG
(or) Constant IFG of degree (k;, k;)

Definition 2.9. [3] Let G be an IFG. The total degree of a vertex v € V is
defined as

tdw) = | > du(v) +m(v), D di(v) +11(0)

If each vertex of G has the same total degree (r1,72), then G is said to be an IFG
of total degree (r1,73) or (r1,72) - totally constant IFG.

3 Constant Intuitionistic Fuzzy Graphs of Second Type

In this section, we define the Constant and Totally constant Intuitionistic Fuzzy
Graphs of Second Type. Also establish some of their properties.

Definition 3.1. Let G = [V, E] is an IFGST. Suppose d,(v;) = k; and d, (v;) =
k; for all v;,v; € V then the graph G is called as constant IFGST of degree (k;, k;)
or (k;, k;) - constant IFGST.

Example 3.1.
V1{0.5,0.3) (0.15,0.09) V2(0.4,0.6)
{0.12,0.07) {0.12,0.07)
V2(0.8,0.2) (0.15,0.09) V2(0.6,0.3)

Fig. 1. Constant IFGST
Remark 3.1. Suppose G is a constant IFGST of degree (k;, k;) iff § = A =
(ki7 kj)

Definition 3.2. Let G = [V, E] be an IFGST. The total degree of a vertex
v € V is defined as

td(U) = Z d#2 (U) + (U)> Z de (U) +n (U)

vive€ER vive€E

Suppose that each vertex of G has the same total degree (r1,72), then G is said to
be a totally constant IFGST of degree (r1,79) or (ry,rs) - totally constant IFGST.
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Example 3.2.
V1{0.40,0.30)
L J
(0.15,0.06) {0.15,0.02)
Vs(0.40,0.29) o V2(0.50,0.30)
(0.15,0.03) (0.05,0.06)
L ] L]

V4(0.50,0.28)  (0.05,0.07)  Vs(0.60,0.25)

Fig. 2. Totally constant IFGST

Definition 3.3. Let G = [V, E] is an IFGST then (u,14) is said to be con-
stant function if each vertices of G' having the same pair of membership and non-
membership degrees.

Theorem 3.1. Let G = [V, E] be an IFGST. If (j11,14) is a constant function
iff the following are equivalent
(i) G is a constant IFGST.
(ii) G is a totally constant IFGST.

Proof. Suppose that (u1, ) is a constant function.
Let p1(v;) = ¢1 and vy (v;) = o for all v; € V' where ¢4, ¢ are constants.
Assume that G = [V, E] is a constant IFGST of degree (ki, ko) then we have,
d,(v;) = ki and d,(v;) = ko for all v; € V
But by the definition of totally constant IFGST we have,
td,(v;) = d,(v;) + pa(vs), td,(v;) = dy(v;) + 11 (v;) for all v; € V
= td,(v;) = ki1 +c1, td,(v;) =ks+ o forall v; € V
Therefore G is a totally constant IFGST
Hence (i) = (ii) is proved.
Now assume that G is totally constant IFGST of degree (r1,r2) then we have,
td,(v;) =1, td,(v;) =1y for all v; € V
= d,(v;) + pa(vs) =71, dy(vi) + v1(v;) = 1o
=d,(v;) =r1—c1, dy(v;) =10 — 2
Therefore G is a constant IFGST
Hence (ii) = (i) is proved.
Therefore (i) and (ii) are equivalent.
Conversely, now assume that (i) and (ii) are equivalent
We will prove that (41,21) is a constant function.
Suppose that it is not true then at least one pair of vertices satisfies
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p1(v1) # pi(ve), vi(vy) # vi(ve) for some vy, vy € V

Let G be a constant IFGST of degree (ki, k2) then

d,(v1) = d,(v2) = ky and d,(v1) = d,(v2) = ko for some vy, v € V

So td,(v1) = du(vi) + pa(v1), td(v2) = dy(v2) + pa(v2)

= td#(vﬁ =k + Ml(Ul),tdu(Ug) =k + Ml(vg)

Similarly we have td, (v1) = kg + v1(v1), td, (ve) = ko + v1(v2)

So p1(v1) # pa(ve) and vy (vr) # vi(ve)

Finally we have G is not a totally constant and which is a contradiction to our
assumption.

Hence (1, 11) is a constant function. O

Theorem 3.2. Let G = [V, E| be an IFGST. If G is both constant and totally
constant then (u1,11) is a constant function

Proof. Let G be a constant IFGST of degree (k1, ko) and totally constant IFGST
of degree (r1,72)

we have d,(v;) = ky and d, (v;) = k» for all v; € V (1)
Also, td,(v;) = ry and td,(v;) =1, for all v; € V

= d,(v;) + p1(v;) = 1 and d,(v;) + v1(v;) = 12 (2)
Substitute (1) in (2) we have py(v;) = r1 — k1 and vy (v;) =re — ks for all v; € V
Hence (i1, 11) is a constant function. O

Example 3.3.

The Fig. 3. shows that G is both constant and totally constant IFGST then
(p1,11) is a constant function.

(0.07,0.15) v2(0.3,0.4)
V1(0.3,0.4) [ ]

{0.04,0.13)

{0.02,0.10) {0.05,0.12) ® V3(0.3,0.4)

{0.03,0.16)

Vs(0.3,0.4) @ °
(0.06,0.11) V4{0.3,0.4)

Fig. 3

Theorem 3.3. The size of a constant IFGST of degree (ki k) is (B, 222)
where p is the number of vertices of a graph.

Proof. We know that the size of IFGST G = [V, E] is

S(G) = Z pa(viv;5), Z vo(v;v;) | for all v;,v; € V

Ui,U]‘EE ’Ui,UjEE
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Since G is constant IFGST of degree (k1, k2) so we have d,,(v;) = k1 and d, (vj) = ko
for all v;,v; € V

But Z dg(Ui) =2 Z MQ(vivj)v Z VQ(Uin)

v, eV Ui,UjGE Ui,UjEE

> kY k| =25(G)

v, €V v; eV

[pk1, phs] = 25(G)

Hence the proof. O

Theorem 3.4. Let G = [V, E]| be an IFGST. If G is a totally constant IFGST
of degree (r1,72) then 25(G) + O(G) = (pr1, pre) where p is the number of vertices
of a graph.

Proof. From the given information we have
td,(v;) = d,(v;) + pa(v;) and td, (v;) = dy(v;) + v1(v;) for all v; € V

= ) tdu(v) =Y du(vi) + Y m(v) and D tdy(vi) = Y dy(v:) + > va(wi)

v, €V v, €V v eV v, eV v, EV v; €V
= pr1 = 25,(G) + O,(G) and pry = 25,(G) + O, (G
= (pr1+pr2) = 2[S,(G) + S, (@) + Ou(G) + O,(G) = (pr1+pr2) = 25(G) + O(G)
Hence the proof. O

Theorem 3.5. If G is a constant IFGST of degree (ki, k2) and totally IFGST
of degree (r1,72) then O,(G) = p(r1 — k1) and O,(G) = p(ry — k)

Proof. From theorem 3.3 we have 25,,(G) = pk1, 25,(G) = pk, and from theorem
3.4 we have 25,(G) + O,(G) = pry and 25,(G) + O,(G) = pry
= 0,(G) =pry —25,(G) and O,(G) = pry — 25,(G)
= 0,(G) = pr1 — pky and O,(G) = pry — pks
= 0,(G) =p(r1 — k1) and O,(G) = p(ry — ka)
Hence the proof. O

4 Conclusion
In this paper, we have defined the Constant and Totally constant Intuitionistic

Fuzzy Graphs of Second Type and established some of their properties. In future
we will study some more properties and applications of IFGST.
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