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ABSTRACT

In this paper, we define the degree of Intuitionistic Fuzzy Graphs of Second Type and Complete Intuitionistic Fuzzy
Graphs of Second Type. Also establish some of their properties.
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1. INTRODUCTION

Fuzzy sets were introduced by Lotfi. A. Zadeh [10] in 1965 as a generalisation of classical (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 introduced Intuitionistic Fuzzy sets [IFS] and their extensions like Intuitionistic Fuzzy Sets of Second
Type [IFSST], Intuitionistic L-Fuzzy Sets [ILFS] and Temporal Intuitionistic Fuzzy Sets [TIFS] and the concept of
intuitionistic fuzzy relations. R. Parvathi and M. G. Karunambigai [5] introduced Intuitionistic Fuzzy Graphs [IFG] and
Complete IFG and analyzed their components. Further A. Nagoor Gani and S. Shajitha Begum [4] introduced the
degree of Intuitionistic Fuzzy Graphs. In section 2, we give some basic definitions and in section 3, we define the
degree of Intuitionistic Fuzzy Graphs of Second Type [IFGST], Complete Intuitionistic Fuzzy Graphs of Second Type.
Also establish some of their properties. The paper is concluded in section 4 .

2. PRELIMINARIES

In this section, we give some basic definitions.

Definition 2.1 [1]: An Intuitionistic fuzzy set A4 in a universal set E is defined as an object of the form

A ={{x, pa(x), v (x))/x € E},
Where u,: E — [0,1] and v,: E — [0,1] denote the degree of membership and the degree of non-membership of the
element x in E respectively, satisfying 0 < p,(x) +v,(x) < 1.

Definition 2.2 [1]: An Intuitionistic fuzzy sets of second type A in a universal set E is defined as an object of the form
A= {( xuu'A(x)i vA(x)>/x € E}l

Where u,: E — [0,1] and v,: E — [0,1] denote the degree of membership and the degree of non-membership of the

element x € E respectively, satisfying 0 < u,(x)? + v, (x)? < 1.
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Definition 2.3 [5]: An Intuitionistic fuzzy graph is of the form G = [V, E] where

(i) V ={vy,v,, ...} such that p,:V - [0,1] and v;:V — [0,1] denote the degree of membership and non-
membership of the element v; € V, respectively, and
0<uy(w)+vi(v)) <1lforeveryv;, €V, (i=1,2,..n)

(i) E<SV xVwhereu,:VxV —[01] and v,:V XV — [0,1] are such that
t2(vi, vy) < minfpy (v;), 1w (v)],
v, (vi, v]-) < max[v1 (v), vy (v]-)]
and 0 < uz(vi,vj) + vz(vi,vj) < 1forevery (v, v)) €E, (i,j =12,..n)

Definition 2.4 [4]: Let G = [V, E] be an IFG then the degree of a vertex v is defined by,
d(v) = (dp.(v): d,(v)) where du (V) = Yuzv (v, u) and d, (v) = Yyup v2 (v, u) forallu,v € V

Definition 2.5 [4]: The minimum degree of G is 6(G) = [6,(G), 6,(G)] where
0,(G) =n{d,(v):v € V}and 6,(G) =A{d,(v):v €V}

Definition 2.6 [4]: The maximum degree of G is A(G) = [A,(G), A, (G)] where
A, (G) =v{d,(v):veV}and A,(G) =V {d,(v):v EV}

Definition 2.7 [4]: Let G = [V, E] be an IFG. The total degree of a vertex v € V is defined as
td (U) = [Zvlvz €EE dp.z (17) + H (V)' ZvlvzeE dvz (17) + V1 (V)']

Definition 2.8 [6]: An IFG, is called the complete if u,;; = min(puy;, py;) and vy;; = max(vy;, vy ;) for all (v, v;) € V

Definition 2.9 [9]: An Intuitionistic fuzzy graphs of second type is of the form G = [V, E] where
(i) V ={vy,v,, ...} such that p,:V - [0,1] and v;:V — [0,1] denote the degree of membership and non-
membership of the element v; € V, respectively, and
0<u(w)?+vi(w)*<1foreveryv; €V, (i=1.2,..n)
(i) E<SV xVwhereu,:VxV —[01]and v,:V XV — [0,1] are such that

Ilz(vi.vj) =< min[ﬂl(vi)z'#l(vi)z]‘
v, (Ui,vj) < max [vl )% (vj)z]

and 0 < uz(vi,vj)z +v, (vi,vj)z < 1forevery (v;,v;) €E, (i,j =12,..n)

3. INTUITIONISTIC FUZZY GRAPHS OF SECOND TYPE

In this section, we define the degree of intuitionistic fuzzy graphs of second type and the concept of complete
intuitionistic fuzzy graphs of second type. Also establish some of their properties.

Definition 3.1: Let G = [V, E] be an IFGST then the degree of a vertex v is denoted by d(v) and defined as,
d(v) = (d,(v),d,(v)) where d,(v) = Y2y (v, u) and dy,(v) = X Vo (v, u) forallu,v € V

Definition 3.2: The minimum degree of G is denoted by §(G) and defined as,
6(G) = [6,(6),8,(G)] where 6,(G) = min{d,(v): v € V} and §,(G) = min{d, (v):v € V}

Definition 3.3: The maximum degree of G is denoted by A(G) and defined as,
A(G) = [A,(G), A, (G)] where A, (G) = max{d,(v):v € V}and A, (G) = max{d, (v):v € V}

Definition 3.4: Let G = [V, E] be an IFGST. The total degree of a vertex v € V is defined as
td(v) = [Zvlvz eg dy, W) + 11 (V), Xy vper dy, (W) +v4 (17).]

© 2017, IIMA. All Rights Reserved 32



S. Sheik Dhavudh’, R. Srinivasan* / A Study on Intuitionistic Fuzzy Graphs of Second Type / IIMA- 8(8), August-2017.
Example 3.1:
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]
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Vi(0.5,0.2) *

* Vs(0.4,0.4)

(0.25, 0.04) (0.15, 0.12)

/N
Ve

Va(0.6, 0.1)

fig. 1

In the above fig. 1. We have,

The degree of a vertices of G are d(v,) =[0.45,0.08], d(v,) =[0.36,0.14], d(vs) =[0.31,0.22],
d(v,) = [0.40,0.16], the minimum degree of G is §[G] = [0.31, 0.08] and the maximum degree of G is
A[G] = [0.45,0.22]

Definition 3.5: An IFGST, G = [V, E] is called the complete IFGST if for every v;, v; € V such that
fzyj = min(ufy, 15 and v, = max(vi;, vi))

Example 3.2:

V1i(0.7,0.2) {0.16, 0.36) Va(0.4, 0.6)
[ ®

(0.25, 0.04)

{0.09, 0.16) {0.16, 0.36)

{0.09, 0.36)

& *
V1(0.3, 0.4) {0.09, 0.16) Vs(0.5, 0.2)

fig. 2

Theorem 3.1: For an IFGST, G = [V, E] we have the following
(i) The sum of degree of membership value of all the vertices is equal to twice the sum of the membership values
ofall edges Y d,(v;) =2X u(v,u)
(if) The sum of degree of non-membership value of all the vertices is equal to twice the sum of the non-
membership values of all edges Y. d,(v;) = 2 v,(v,u)

Proof:
Let G = [V, E] be an IFGST where V = {v;, v, ... v, }

Consider, ¥ d(v)) = [Xd,(v)), X d, (V)]
[du (171), dv(vl) + du(vz)’ dv (vz) + ot du (vn)' dv (vn)]
U2 (01, 12), V2 (U1, V2) + pha (01, 13), V2 (U1, v3) + -+ o (V1, ), V2 (01, 1)
_ | ey, v1),va (0, v1) + U (02, 03), V2 (V5 V3) + -+ ta (D3, V), Vo (v, V)
+ ces +

Ft, (W, 1), V2 (Un, 1) + o (U, V2), Vo (0, U2) + -+ (U1, V), Vo (V- 1, V)
_| # (W1, 12), V2 (U1, V2) + Up (02, 11), V2 (0, 1) + o (1, 13), v, (v, v3) + ]

U2 (U3, 11), V2 (U3, 11) + -+ + Up (01, V), Vo (01, V) + tp (W, v1), V2 (W, V1)
= [2(ua (01, v2), v2 (V1,13)) + 2(p2 (V1, 13), V2 (01, V3)) + -+ + 2(uz (V1 ), V2 (V1, 1) |
=[2Yu,(v,w), 2 v, (v,u)]

This completes the proof.
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Theorem 3.2: The maximum degree of any vertex in an IFGST, G with n verticesisn — 1
Proof: Let G = [V, E] be an IFGST with n vertices.

In G the maximum degree of membership or non-membership value given to an edge is 1 and the number of edges
incident on a vertex can be at most n — 1

Therefore the maximum degree of any vertexin G isn — 1
This completes the proof.

Theorem 3.3: A Complete IFGST, G = [V, E] must have at least one pair of vertices whose membership degrees are
equal and at least one pair of vertices whose non-membership degrees are equal.

Proof: Let G = [V, E] be the Complete IFGST with n vertices.

Consider pq(v;) and v, (v;) are equal for all v; € V then at least one pair of vertices whose membership degrees are
equal and at least one pair of vertices whose non-membership degrees are equal.

Suppose u4 (v;) and v, (v;) are distinct for all v; € V then we have,
d,(v;) = Zvﬁtvj p2(vi,vj) and d,, (v;) = Zvﬁtvj v, (v, vj)

Since v;are adjacent to v;, we have at least one pair of vertices whose membership degrees are equal and at least one
pair of vertices whose non-membership degrees are equal.
This completes the proof.

4. CONCLUSION
In this paper, we have defined the degree of intuitionistic fuzzy graphs of second type and the concept of complete

intuitionistic fuzzy graphs of second type. Also we established some of their properties. In future we will study some
more properties and applications of IFGST.

REFERENCES

=

Atanassov K.T., Intuitionistic Fuzzy Sets - Theory and Applications, Springer Verlag., 1999, New York.

Bhattacharya P, Some remarks on fuzzy graphs, Patt. Reco. Letters, 6(5), 1987, 297 - 302.

3. Muhammad Akram and Rabia Akmal, Operations on Intuitionistic Fuzzy Graph Structures, Fuzzy Inf. and
Eng., 8(4), 2016, 389 - 410.

4. Nagoor Gani A and Shajitha Begum S, Degree, Order and Size in Intuitionistic Fuzzy Graphs, Inter. J. of
Algo., Comp. and Math., 3(3), 2010, 11 - 16.

5. Parvathi R and Karunambigai M G, Intuitionistic Fuzzy Graphs, Comp. Intel. Theory and app., 2006, 139 -
150.

6. Parvathi R and Karunambigai M G, Operations on Intuitionistic Fuzzy Graphs, Proc. of FUZZ - IEEE, 2009,
1396-1401.

7. Parvathi R and Palaniappan N, Some Operations on Intuitionistic Fuzzy Sets of Second Type, Notes on IFS,
10(2), 2004, 1 - 19.

8. Sheik Dhavudh S and Srinivasan R, Intuitionistic Fuzzy Graphs of Second Type, Adv. in Fuzzy Math., 12(2),
2017, 197 - 204.

9. Sheik Dhavudh S and Srinivasan R, Properties of Intuitionistic Fuzzy Graphs of Second Type, Inter. J. of
Comp. and app. Math., 12(3), 2017, 815-823.

10. Zadeh L.A, Fuzzy sets Inform and Control, 1965, 338 - 353.

N

Source of support: Nil, Conflict of interest: None Declared.
[Copy right © 2017. This is an Open Access article distributed under the terms of the International Journal
of Mathematical Archive (IJMA), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.]

© 2017, IIMA. All Rights Reserved 34




