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Abstract

In this paper, we discuss the concepts of interval valued neutrosophic gragh,
single valued neutrosophic signed graph, self centered single valued neutrosophic
graph. We present the concept of self-centered interval valued netrosophic graph.
We investigate some properties of self-centered interval valued neutrosophic
graphs.
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1. Introduction

Karunambigai M.G and Kalaivani O introduced the concept of self-centered IFG.
Smarandache F, Broumi S, Talea M, Bakali A, Dhavaseelan R, Vikram-prasad R,
Krishnaraj V introduced the idea of neutrosophic sets by combining the non-standard
analysis. Neutrosophic set is a mathematical tool for dealing real life problems
having imprecise, indeterminacy and inconsistent data. Neutrosophic set theory, as
a generalization of classical set theory, fuzzy set theory and intuitionistic fuzzy set
theory, is applied in a variety of fields, including control theory, decision making
problems, topology, medicines and inmany more real life problems. Wang et
al.  Wang H, Samarandache F, ZhangY.Q presented the notion of single-valued
neutrosophic sets to apply neutrosophic sets in real life problems more conveniently.
A single-valued neutrosophic set has three components: truth membership degree,
indeterminacymembership degree and falsity membership degree.  These three
components of a single-valued neutrosophic set are not dependent and their values
arecontained in the standard unit interval [0, 1]. Single-valued neutrosophic sets are the
generalization of intuitionistic fuzzy sets. Single-valued neutrosophic sets have been
a new hot research topic and many researchers haveaddressed this issue. Akram et
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al. Akram M and Shahzadi S has discussed several concepts related to single-valued
neutrosophic graphs. Majumdarand Samanta Majumdar P and Samanta S.K studied
similarity and entropy of single-valued neutrosophic sets. In this paper, we introduce
the concepts of length, distance, radius and eccentricity of self-centered of a interval
valued neutrosophic graph. We also discuss some interesting properties besides given
some examples.

2. Preliminaries

Definition 2.1. Let X be a space of points (objects) with generic elements in X denoted
by x; then the neutrosophic set A is an object of the form

A={<x:Ts(x), 14(x), Fs(x) >, x € X}

where the functions T,I,F : X —]70, 17[ define respectively the a truth-membership
function, indeterminacy-membership function and falsity-membership function of the

element x € X to the set A with the condition
0< TA(X) + IA()C) + FA(X) < 3+.

The functions Ta(x),I4(x) and Fa(x) are real standard or non standard subsets of

170, 17[.

Definition 2.2. Let X be a space of points (options ) with generic elements in X denoted
by x. A single valued neutrosophic set A (SVNS ) is characterized by truth-membership
function T4(x), an indeterminacy-membership function 1,(x) and a falsity-membership
F4(x). For each point x € X, Tx(x), [4(x), Fa(x) € {0, 1}.

A (SVNS) can be written as

A={<x:Ts(x),14(x), Fa(x) >, x € X}

Definition 2.3. Let A = (T4, 14, Fp) and B = (T'g, I, F) be single valued neutrosophic
setson a seton a set X. If A = (Ty, I, F») is a single valued neutrosophic relation on a
set X, then

A

Tp(x,y) < min(Ta(x), Ta(y))
max(14(x), [4(x)) and
max(F4(x), Fa(x))

\%

IB(xa )’)
FB(-X’ )’)

\%
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A single valued neutrosophic relation A on X is called symmetric if

Ta(x,y) = Ta(y,x)  Tp(x,y) = Tp(y,x)
Iy(x,y) = I1(y,x)  Ip(x,y) = Ip(y, x)
FA(X’Y):FA()’,X) FB(X»)’):FB(.Y’X)

x,y€X.

Throughout this paper, we denote G* = (V, E) a crisp graph, and G = (A, B) a single
valued neutrosophic graph.

Definition 2.4. A single valued neutrosophic graph (SVN-graph) with underlying set V
is defined to be a pair G = (A, B) where

1. The functions Ty : V — [0,1],14 : V — [0,1],F4 : V — [0, 1] denote degree
of truth-membership, degree of indeterminacy-membership and degree of falsity-
membership of the element v; € V respectively and O < Ta(v;) +14(v;))+ Fa(v;) <3
forallv,e V(i=1,2,..n)

2. The functions Tg : E < VXV = [0,1],I3 : ES VXV — [0,1] andFp : E <
VxV — [0, 1] are defined by

Tg(vi,v)) min[T4(vi), Ta(v;)]
Ig(vi,v)) > max[Is(vy), 1a(v;)]and
Fp(vi,vj)) = max[Fa(v;), Fa(v;)]

IA

\Y

Denotes the degree of truth-membership, indeterminacy-membership and falsity-

membership of the edge (v;,v;) € E respectively, where
0< TB(V,',VJ') + IB(V,',Vj) + Fp(v;, Vj) <3

forall (vi,v;) € E(i,j=1,2,..n)

We call A the single valued neutrosophic vertex set of V, B the single valued
neutrosophic edge set of E, respectively. Note that B is a symmetric single
valued neutrosophic relation on A. We use the notation for an element of E.
Thus, G = (A,B) is a single valued neutrosophic graph of G* = (V,E) if
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Tp . E<VXV >[0,1,I: E<VXV > [0,1land Fg : E<SV XV — [0,1]
are defined by

Tp(vi, Vj) min[Ta(v;), T4 (Vj)]

Ig(vi,v)) = max[Iy(vy), [s(v))]and

Fp(vi,vj) > max[Fa(v;), Fa(vp)lfor all (vi,v; € E)

IA

\%

Example 2.1. Consider the graph G* such that V = {vy, vy, v3, v4},
E = {viv2,vav3,v3v4, v4v1 ). Let A be a single valued neutrosophic subset of V and let B

a single valued neutrosophic subset of E denoted by

Vi | va | vz | vy
Ty 1041050302
Iy 1021020504
Fry 1051030603

VIV | VaV3 | VaVg | V4Vs
Tg | 04 | 0.3 | 0.2 | 0.1
Ig | 0.2 | 0.5 | 0.5 | 04
Fg| 05 | 06 | 06 | 0.5

(0.4,0.2,0.5) 0.4,0.2,0.5)  (0.5,0.2,0.3)
141 V4
(0.1,04,0.5) (0.3,0.5,0.6)
V2 V3
(0.2,0.4,0.3) (0.2.0.5.0.6) (0.3,0.5,0.6)

Figure 2.2 Single valued neutrosophic graph

in figure 3,

1. (v1,0.4,0.2,0.5) is single valued neutrosophic vertex or SVN-vertex.
2. (vi,0.4,0.2,0.5) is single valued neutrosophic edge or SVN-edge.

3. (v,0.4,0.2,0.5) and (v,,0.5,0.2,0.3) are single valued neutrosophic adjacent

vertices.
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4. (v1v,,0.4,0.2,0.5) and (v1v4,0.1,0.4,0.5) are single valued neutrosophic adjacent
edge.

Definition 2.5. Let X be a space of points (objects) with generic elements in X denoted
by x. An interval valued neutrosophic set (for short IVNS) A in X is characterized
by truth-membership function T(x), indeterminacy-membership function 1,(x) and

falsity-membership function F4(x). For each point x in X, we have that Ta(x) =
[TaL(x), Tav(X)], 1a(x) = Har(x), Lay(x)], Fa(x) = [Far(x), Fay(x)]

0 < Ta(x) + 1a(x) + Fa(x) < 3.

Definition 2.6. Let X be a space of points (objects) with generic elements in X
denoted by x. An interval valued neutrosophic set ( IVNS)A in X is characterized
by truth-membership function Ts(x), indeterminacy-membership function I4(x) and
falsity-membership function Fa(x). For each point x in X, we have that Ty(x) =
[Tar(x), Taov(0)], 1a(x) = [ar(x), Iav(X)], Fa(x) = [Far(x), Fav(x)] € [0,1] and
0 < Ty(x)+ I4(x) + Fa(x) < 3.

Definition 2.7. An interval valued neutrosophic graph of a graph G* = (V, E) we mean
a pair G = (A, B) where

A =<[Tar, Tavl, Uar, Lav], [Far, Faul >

is an interval valued neutrosophic set on V and

B =< [Tg, Tgyl, [Upr, Ipv], [Fsr, Fpul >

is an interval valued neutrosophic set on E satisfies the following condition:

1.V = {vi,va.vytsuch that Tyy -V — [0,1], Tuay : V — [0,1], Iy, : V — [0, 1],
Ly : V= [0,1],and Fyp : V — [0,1], Fay : V — [0, 1] denote the degree of the truth-
membership,the degree of indeterminacy-membership and degree of falsity-membership

of the element y € V, respectively, and
0< TA(VI') + IA(V,') + FA(VI') <3

forallv; e V(i=1,2,.n)
2. The functions Tgy : VXV — [0,1],Tgy : VXV — [0,1], Ig, : VXV — [0,1],
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Ipy : VXV = [0,1]land Fgr, : VXV — [0,1], Fgy : VXV — [0, 1] are such that

IA

TBL( Vi, vj})
TBU( Vi, Vj})

{ min[Tar(v;), TAL(Vj)]
{
Igr({vi, v j})
{
{
{

min[Tay(vi), Tav(v))]

max[Iap(vi), Lar(v;)]

IA

\%

Ipy( Vi, Vj )
Fpi( Vi, Vj )]
FBU( Vi, vj})

\%

max[Iay(vi), Iay(v;)] and
max[Far(vi), Far(v))]
max[Fay(vi), Fau(v))]

v

\%

Denotes the degree of truth-membership, indeterminacy-membership and falsity-

membership of the edge (v;,v;) € E respectively, where
0< TB(Vi, Vj) + IB(VZ',VJ') + FB(V,', Vj) <3

forall{v,,v;} € E(i, j = 1,2,...n) We call A the IVN vertex set of V, B the IVN edge set
of E, respectively. Note that B is a symmetric IVN relation on A. We use the notation
(vi,v;) for an element of E Thus, G = (A, B) is an ING of G* = (V,E) if

Tpr(vi,vy)) < min[Tar(vi), Tar(vj)], Tpy(vi,v)) < min[Tag(vi), Tav(v))l,
Ipr(vi,vj) = max[Iap(vi), Iar(v))), Igy(vi,vj) = max[Iay(vi), Iag(vj)] and Fgr(vi,vj) >
max[Far(v;), FAL(Vj)]: Fpy(vi, Vj) > max[Fay(vi), FAU(Vj)] for all (v;, Vj) €Lk

Definition 2.8. A path P in a single valued neutrosophic graph G = (A, B) is a sequence
of distinct vertices vy, v,, ...v, such that either one of the following condition is satisfied
(i) Tg(vi,vj) > 0,1g(vi,vj) > 0 and Fg(vi,v;) = 0 for some i and j. (ii) Tp(v;,v;) = 0,
Ig(vi,vj) = 0 and Fg(v;,v;) > 0 for some i and j.

Definition 2.9. Let G = (A, B) be a connected single valued neutrosophic graph.

1. The T-length of a path P : vy,v,,....v, in G, l7(P) is defined as

n—1 1
r(F) = Z (TB(Vi, Vi+1))

i=1

2. The I-length of a path P : vy, va,....v, in G, [;(P) is defined as

n—1 1
i(P) = ; (IB(Vi, Vi+l))
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3. The F-length of a path P : vi,v,,....v, in G, [g(P) is defined as

n—1 1
k(P =) (m)

i=1

The (T, 1, F)- length of a path P : vi,vy,...v, in G, i1 (P) is defined as I p(P) =
(Ur(p), Li(p), Lr(p)).

Definition 2.10. Let G = (A, B) be a connected single valued neutrosophic graph.

1. The T-distance 67(v;, v;) is the minimum of the T-length of all the paths joining v;

andv;in G, where v;,v; € V. i.e

0r(vi,v;) = min{lp(P) : P is a path between v; and v ;}

2. The I-distance 6,(v;, v;) is the minimum of the I-length of all the paths joining v

andv;in G, where v;,v; € V. i.e

01(vi,v;) = min{l;(P) : P is a path between v; and v}

3. The F-distance 6p(v;,Vv;) is the minimum of the F-length of all the paths joining

viandv;in G, where v;,v; € V. i.e
0r(vi,v;j) = min{lg(P) : P is a path between v; and v}
The distance 6(7"],17)(\/,', Vj) s deﬁned as 6(]‘,]’]7)(\/',', Vj) = (67‘, 61, 6F)

Definition 2.11. Let G = (A, B) be a connected single valued neutrosophic graph.

1. Foreachv; € V, the T-eccentricity of v;, denoted by er(v;) and is defined as

er(vi) = max{or(vi,v;) : v € V,v; # v}

2. For each v; € V, the I-eccentricity of v;, denoted by e;(v;) and is defined as

er(vi) = max{6;(vi,v;) 1 vi € V,v; £ v}

3. For each v; € V, the F-eccentricity of v;, denoted by er(v;) and is defined as

er(v;) = min{éF(vi,vj) v, € Vv # Vj}
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For each v; € V, the eccentricity of v; denoted by e(v;) and is defined by e(v;) =
(er(vi), er(vi), er(vi)).
Definition 2.12. Let G = (A, B) be a connected single valued neutrosophic graph.

1. The T-radius of G is denoted by rr(G) and is defined as

rr(G) = minfer(v;) : v; € V.

2. The I-radius of G is denoted by r;(G) and is defined as

ri(G) = min{e;(v;) : v; € V}.

3. The F-radius of G is denoted by rp(G) and is defined as

re(G) = min{er(v;) : v; € V}.

The radius of G is denoted by r(G) and is defined as r(G) = (r(G), ri(G), re(G)).
Definition 2.13. A connected single valued neutrosophic graph G is a

1. T-self-centered single valued neutrosophic graph, if every vertex of G is a T-

central vertex. (i.e) r7(G) = er(v;), Yv; € V.

2. I-self-centered single valued neutrosophic graph, if every vertex of G is a I-central
vertex. (i.e) ri(G) = e;(v;),Yv; € V.

3. F-self-centered single valued neutrosophic graph, if every vertex of G is a F-

central vertex. (i.e) re(G) = ep(v;), Yv; € V.

4. single valued neutrosophic self-centered graph, if every vertex of G is a central
vertex. (i.e) rr(G) = er(vy), ri(G) = e;(v;) and rp(G) = ep(v;),Vv; € V.

3. Self-centered Interval Valued Neutrosophhic Graph

Definition 3.1. A path P in a interval valued neutrosophic graph G = (A,B) is a
sequence of distinct vertices vy, vy, ...v, such that either one of the following condition

is satisfied

i [T, (vi,vj), Tp,(vi,v))] >0, [Ip,(vi,v;),Ip,(vi,v;))] > 0 and

[Fp,(vi,v}), Fp,(vi,vj)] = 0 for some i and j.



94 Self-Centered Interval Valued Neutrosophic Graph

ii [Tp (vi,vj),Tp,(vi,v))] =0, [Ip,(vi,vj),Ip,(vi,v;)] = 0 and
[Fp,(vi,v;), Fp,(vi,v))] > 0 for some i and j.

Definition 3.2. Let G = (A, B) be a connected interval valued neutrosophic graph.
1. The T-length of a path P : vi,v,,...v, in G, l7(P) is defined as

l7(P) = [ly,(P),lr,(P)] where

n—1 1
n®= 7o)

i=1

n—1 1
=3 i)

i=1

2. The I-length of a path P : vy, Vs, ....v, in G, [;(P) is defined as

[;(P) = [l;,(P),1;,(P)] where

n—1 1
(P =) (m)

i=1

n—1 1
I (P) = _—
1w(P) P (IBU(vi,vi+l))

3. The F-length of a path P : v, v,,....v, in G, lp(P) is defined as

[

lp(P) = [lp,(P),lF,(P)] where

n—1 1
lFL(P) - Z (FBL(Vi, Vi+1))

i=1

n—1 1
lry(P)= ) (m)

i=1

The (T, 1, F)- length of a path P : vy, vs,...v, in G, lir; p(P) is defined as
lir1.r)(P) = (Ur,(P), lr,(P)], [L1,(P), 1, (P)], [[p, (P), I, (P))).

Definition 3.3. Let G = (A, B) be a connected interval valued neutrosophic graph.
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1. The T-distance 61(v;, v;) is the minimum of the T-length of all the paths joining v;

andv;in G, where v;,v; € V. i.e
or(vi,vj) = [o1,(vi, v)), 61, (vi, v))]

where

o7, (vi,v;) = min{lr,(P) : P is a path between v; and v}

Or,(vi,vj) = min{ly,(P) : P is a path between v; and v}

2. The I-distance 6;(v;,v;) is the minimum of the I-length of all the paths joining v;

and v; in G, where v;,v; € V. i.e
or(vi, Vj) = [0, (vi, Vj), 01, (i, Vj)]

where
01, (vi,v;) = min{l;, (P) : Pis a path between v; and v ;}

01, (vi, v;j) = min{l;,(P) : P is a path between v; and v}

3. The F-distance 6r(v;,Vv;) is the minimum of the F-length of all the paths joining

viandv;in G, where v;,v; € V. i.e
O0r(vi,vj) = [0F, Vi, vj), 0, (vi, V)]

where

Or, (vi,vj) = min{lg, (P) : P is a path between v; and v}

Op, (vi,vj) = min{lp,(P) : Pis a path between v; and v}
The distance 671 r\(vi,v;) is defined as 671 r)(vi,v;) = (61,01,0F) i.e
o1y = ([61,, 01,1, (61,5 611, [6F,, OF, 1)
Definition 3.4. Let G = (A, B) be a connected interval valued neutrosophic graph.
1. Foreachv; € V, the T-eccentricity of v;, denoted by er(v;) and is defined as
er(vi) = ler,(vi), er, (vi)] where

er,(vi) = max{or, (vi,v;) 1 vi € V,v; # v}

er,(vi) = max{or,(vi,v;) : vi € V,v; # vj}
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2. For each v; € V, the I-eccentricity of v;, denoted by e;(v;) and is defined as
er(vi) = ler,(vi), er,(vi)] where
er,(vi) = max{oy, (vi,v;) : vi € V,v; # v;}
er, (vi) = max{éy, (vi,vj) 1 vi € V,v; £ v}
3. For each v; € V, the F-eccentricity of v;, denoted by er(v;) and is defined as
er(vi) = ler, (vi), er,(v))] where

er,(vi) = min{og,(vi,v;) : vi € V,v; # v;}

er,(vi) = min{op,(vi,vj) 1 vi € V,v; £ v}

For each v; € V, the eccentricity of v; denoted by e(v;) and is defined by e(v;)
(er(vi), e/(v), er(vy)). i.e
e(vi) = (ler,(vo), er, (vi)l, [er, (vi), €1, (V)], [er, (i), ep, (Vi)])
Definition 3.5. Let G = (A, B) be a connected interval valued neutrosophic graph.
1. The T-radius of G is denoted by rr(G) and is defined as
rr(G) = [rr,(G), rr,(G)] where
rr, (G) = min{er,(v;) 1 v; € V}.
rr,(G) = min{er,(v;) : v; € V.
2. The I-radius of G is denoted by ri(G) and is defined as
ri(G) = [r,(G), r1,(G)] where
r, (G) = minfe;, (v;) : v; € V}.
r1,(G) = minfe;, (v;) 1 v; € V}.
3. The F-radius of G is denoted by rp(G) and is defined as
re(G) = [rp,(G), rp,(G)] where

rp,(G) = min{er,(v;) : v; € V}.

rp,(G) = min{ep,(v;) 1 v; € V}.
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The radius of G is denoted by r(G) and is defined as r(G) = (rr(G), ri(G), re(G)). i.e,
r(G) = ([rr,(G), rry (O], [r1,(G), 11, (G)], 17, (G), rr, (G)])
Definition 3.6. A connected interval valued neutrosophic graph G is a

1. T-self-centered interval valued neutrosophic graph, if every vertex of G is a T-

central vertex. rr(G) = er(v;) (i.e)
rTL(G) = eTL(vi)5 rTU(G) = eTU(vi)
forallv, eV

2. I-self-centered interval valued neutrosophic graph, if every vertex of G is a I-

central vertex. ri(G) = e;(v;) (i.e)
rIL(G) = eIL(vi)’ rIU(G) = eIU(Vi)'
forallv,eV

3. F-self-centered interval valued neutrosophic graph, if every vertex of G is a F-

central vertex. re(G) = ep(v)) (i.e)
re, (G) = ep,(vi), 17,(G) = ep,(vi).
forallv; eV

interval valued neutrosophic self-centered graph, if every vertex of G is a central vertex.
(i.e) rr(G) = er(vi), ri(G) = e;(vi) and rp(G) = ep(v;), Yv; € V.

([l 1] [1 l] [l 1]) ([1 1] [l 1] [1 1])
5’3’%’2’3’4 3’6’5’3’4’3
1 1. 1 1. 11
([59 g]a [ga 5]3[59 g])

1 1. 1)1, 11 11, 11, 11
([ga 8]’ [§9 5]9 [ga g]) (ga 6]5[§ 5]9 ga g])
1 1. 1 1. 11
5 ([59 8]7 [ga E]& [g’ g]) i
(SNLESNER) (R IRERURLES
3’67776 743 5’3’3’2’3’4)

Example 3.1.
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Figure 3.1 Self-Centered Interval valued Neutrosophic Graph

Path (vi,v2) (v2,3) (v3,4)
Distance 6117 (vi,v)) | ([5,6],[6,4],[3,3]) | ([5,6],[6,4],[3,3]) | ([5,6],[6,4],[3,3])
Path (v1,v4) (v1,v3) (v2,v4)
Distance 6.r.1,r)(vi,v;) | ([5,6].[6,4],[3,3]) | ([10,12],[6,8],[3,3]) | ([10,12],[6,8],[3,3])

Then the eccentricity of v; are e(vy) = ([10,12],[6,8],[3,3]), e(v,) =
([10, 12], [6, 8], [3, 3]), e(v3) = ([10, 12],[6, 8], [3, 3]), e(v4) = ([10, 12], [6, 8], [3, 3]).
Radius of G is r(G) = ([10, 12],[6, 8], [3, 3]).

Here r(G) = e(v;), Yv; € V.

Hence G is a self-centered interval valued neutrosophic graph.

Theorem 3.1. A Interval valued neutrosophic graph G = (A, B) is a self-centered
interval valued neutrosophic graph iff 6t(vi,v;) < rr(G), 61(vi,v;) < ri(G), 6p(vi,vj) >
re(G).

i.e 07,(vi,v;) < rr,(G), 07,(vi,v;) < 1r1,(G), 61,(vi,vj) < r1,(G), 61,(vi,vj) < 11,(G),
0r,(vi,vj) 2 1, (G), 65, (vi,vj) = 1, (G) Y(vi,v;) € V.

Proof. We assume that G is self-centered interval valued neutrosophic graph G. That is
er,(vi) = er,(v)), er,(vi) = er,(v)), e, (vi)) = e, (vj), er,(vi) = e, (v)), er,(vi) = ep, (v)),
€FU(Vi) = eFU(Vj)-

Now we want to prove that

or(vi,v;) < rr(G), 1.e67,(vi, v;) < rr, (G), 67,(vi,v)) < 11, (G),
0;(vi,v)) < ri(G), 1.e 6;,(vi,v;) < 11, (G), 61, (vi,v)) < 17,(G),
5F(vi’ vj) > rF(G)a ie 5FL(vi7 vj) > rFL(G)a 5Fy(vi9 vj) > rFu(G)'

By the definition of eccentricity, we obtain

Oor(vi,v)) < er(vi), 01(vi, vj) < er(vi), 6p(vi, vj) = ep(v)).

1.e o7, (vi,v)) < er,(vi), O1,(vi,v;) < er, (vi),
0r,(vi,vj) < e, (vi), 1, (vi, vj) < ep, (vi),
O0r,(Vi,vj) > ep,(vi), 0, (vi,v)) = ep,(vi)  Y(vi,v)) €V.

Since G is self-centered interval valued neutrosophic graph, the above inequality

becomes
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or,(vi,v;) < rr, (G), o1, (vi, vj) < rry(G),
05, (vi,vj) <1, (G), 61, (vi, vj) < 11,(G),
O0r,(vi,vj) 2 1, (G), 0, (vi,v;) 2 1p,(G)  Y(v;,v;) € V.

e, 67(vi,v)) < rr(G), 6;(vi, v)) < ri(G), 0p(vi, v)) 2 rp(G) .

Assume that 5T(V,', Vj) < I"T(G), 51(\/,‘, Vj) < r,(G), 6F(Vi, Vj) > I"F(G).

i.e o7, (vi,v;) < rr,(G), o1, (vi,vj) < 1, (G),
o, (vi,vj) < r,(G), 61,(vi, vj) < 1, (G),
é‘FL(vl'a vj) > rFL(G), é‘FU(vi’ vj) > rFU(G) V(V[‘, vj) ev.

Then we have to prove that G is self-centered interval valued neutrosophic graph.
Suppose that G is not self-centered interval valued neutrosophic graph.

Then rr(G) = er(vi), ri(G) = e;(vi), re(G) = er(vy). i€ rr, (G) = er,(v), rr,(G) =
er,(v), ri,(G) = ey, (vi), ri,(G) = er,(vi), rr, (G) = ep,(v), re,(G) = ep,(v;) for some
v; € V.

Let us assume that er, (v;), er,(vi), e, (vi), er,(vi), ep,(v;) and ep,(v;) 1s the least value
among all other eccentricity. That is

rr, (G) = er,(vi), rr,(G) = er,(vi), ri,(G) = e, (vi), r1,(G) = ey, (vy),

rp (G) = ep,(vi) and rp,(G) = ep,(v;). 3.1
where er, (v;) < er,(v;), er,(vi) < er,(vj), e, (vi)) < e (v;), er,(vi) < e, (v)), ep, (vi) <
er,(vj) and ep, (v;) < ep,(v;) for some (v;,v;) € V and

or,(vi,vj) = er,(v;) > er,(vi), or,(vi,vj) = er,(vj) > er,(vi),

o, (vi,v) = e (v)) > e, (vi), 01,(vi,vj) = er, (v;) > er, (vi),
OF, (vi,v;) = ep,(vj) > er,(vj), and 0f,(v;,v;) = ep,(v;) > ep, (V). (3.2)
for some (v;,v;) € V.
Hence from equations (1) and (2), we have
or,(vi,v;) > rr,(G), o1, (vi, vj) > rr,(G),
05, (vi,vj) > r1,(G), 61,(vi, vj) > 11,(G),
Op, (vi,vj) < 1r,(G), 0p,(vi,v;) < 15, (G)

for some (v;,v;) € V, which is a contradiction to the fact that
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or,(vi,v;) < rr, (G), o1, (vi, vj) < rry(G),
05, (vi,vj) <1, (G), 61,(vi, vj) < 11,(G),
O0r,(vi,vj) 2 1, (G), 0, (vi,v;) 2 1p,(G)  Y(v;,v;) € V.

Le, 67(vi,v)) < rr(G), 61(vi,v)) < r(G), 6p(vi,v)) 2 1e(G) .

Hence G 1is a self-centered interval valued neutrosophic graph. O
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