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Abstract

In this paper we study different concepts like vertex squared interval-valued fuzzy graph,
vertex squared cardinality, vertex squared independent set, n-split dominating set, n-split
domination number. We likewise, investigate a relationship between n-split dominating set and
vertex squared independent set for vertex squared interval-valued fuzzy graphs.

1. Introduction

Fuzzy graphs differ from the classical ones in several ways, among them
the most prominent one is connectivity. Distance and central concepts
additionally assume important parts in applications related to fuzzy graphs.
In 1965 Lotfi. A. Zadeh initiated fuzzy sets and later in 1983 Krassimir T.
Bhattacharya [3] has discussed fuzzy graphs. Kalaiarasi and Mahalakshmi

have also expressed fuzzy strong graphs [10].
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Generalized theory and fuzzy logic have been concentrated by Zadeh [21]
[22] [23]. Hongmei and Lianhun have also expressed interval-valued sub
semigroups and subgroups [7]. Akram et al. [1] gave the idea that fuzzy
graphs. The concept of fuzzy sets has been concentrated by Turksen [19].
Pradip Debnath gave the characterization for a minimal dominating set [15].
Manjusha and Sunitha gave the notion of strong arcs [13].

In this paper, we build up the idea of n-split domination in VSIVFG and
many fascinating outcomes including these ideas are researched.
Additionally, we talk about n-split domination number and explored their
many intriguing outcomes.

2. Vertex Squared Interval-Valued Fuzzy Graph
We consider,
Gy - Vertex Squared Interval-Valued Fuzzy Graph
Vv - Vertices
Epy - Edges

Definition 2.1. An vertex squared interval-valued fuzzy set (VSIVFS)
Xpy on a set Viy is denoted by Xpy = {(in. [(oxy, (i )P (0% ()P )
iy € Vi), where (o, ? and (G;{IV )? are fuzzy subsets of Vj, such that
(oxpy, (i1 < (%, (i1 )2 for all ij; € V. It Gy = (Vpy, Epy) is a crisp
graph, then by an vertex squared interval-valued fuzzy relation Yy, on Vp,

we mean an VSIVFS on Ep, such that oy, (i1is) < min{(ox,, (i )z,
_ . .o . 2 . 2
(GXIV(122))2} and G;Iv(lnlzz) < maX{(G}}IV(ln)) , (G}Iv(lzz)) } for all

.. . .. N NG
iigg € Ery and we write Yy = {(ij1i0, \_(GYIV(lnlzz ), (G;W(lnbzz)) J)
. i11i22 € EIV}

Definition 2.2. An VSIVFG of a graph Gjy = (Vyy, Epy) is a pair
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Gy = (X7v, Yy ), where Xpy = L(GE(IV)Z’ (G}IV)ZJ is an VSIVFS on Vpy,

and Yy = LG{/IV, G;IVJ is an vertex squared interval-valued fuzzy relation on

Vi

Example 2.1. Gy :

Iyn

0.01,0.10

0.02,0.25 0.01,0.36

(0.3Y2.(0.6)*

. ) Ian
Iy g L]

0.09.0.34

Figure 1. VSIVFG (Gyy ).

In the above figure,
Viv = {in1, isg, is3, iga}
Ery = {11099, logiss, igsisa, iaali1 |

Here we take X7 be an VSIVFS on Vi, and Y, be an VSIVES on
Epny < Viy x Vy defined by

Xy - <[ a1 loo 133 Ly J> <( 1 lgo 133 Ly ]>
0.2 (0.1)27 (0.3 (0.4 )/ \L(0.32 " (0.4)* " (0.6 (0.5/

Voo = ((falez lplsz  isglas el Dilpp  loolss  lsslaa  laaln
v 0.01° 0.01° 0.09 0.02

0.10° 0.36° 0.34 > 0.25
Then Gpy = (Xpy, Yry) is an VSIVFG.

Definition 2.3. The order pjy and size qpy of an VSIVFG

Gy = (Xgv, Yy) of a graph Gpy = (Vyy, Epy) are denoted by
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) _ RN
~ 1+ (5}1‘,011 )" = (ox,y (1))
pv = Z B an
neViy

1+ G}Iv(inizz) - oxy (f11d22)
av = D, 3 :
n1i22€Viv
Definition 24. Let Gpy =(Xp,Yy) be an VSIVFG on

Grv = (Viv, Ery) and Spy < Vi, Then the vertex squared cardinality of

I+ (G}}Iv(in))Z - (G}N(in))z
5 .

Spy is defined tobe
n1€Viy

Definition 2.5. An arc ejy = fjjigg of the VSIVFG is called a vertex
squared effective edge if oy, (i1i0) = min{(cs}(IV(ill))Z, (G}(W(iZZ))Z} and
G;/W(inizz) = max{(ﬁ}w(iu))z, (G}N(izz ).

Definition 2.6. A set Sy, of vertices of the VSIVFG is called the
vertex squared independent set (VSIS) if oy, (i11i52) < min{(cs}(IV(in))z,

_ . .o . 2 . 2
(GXIV(Z22))2} and G;/IV(lnlzz) < maX{(G}IV(lu)) ,(G}Iv(m)) § for all

ill’ i22 S SIV

3. n-Split Domination in Vertex Squared Interval-Valued

Fuzzy Graph

Definition 3.1. Let Gpy = (Xpy, Yy) be an VSIVFG on Vi, and

11, log € Viy We say ‘i;;’ n-split dominates ‘i;;” if

n n

_ . W2 B e
Gg’IV (i11i22) - min{(GXIV(LH )) ) (GXIV(ZZZ )) } and

(G}}W(iu))z (G}Iv(im))g

G}N (f11722) = max - , P
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Example 3.1. Gy :

ot

0.02, 0.125

0.005,0.125

0.005, 0.045

Figure 2. VSIVFG (G ) with 2-Split Dominates.

In the above figure,
Viv = {11, o, i3}
Epy = {ijiss, loiss, Igsiiy )

Here we take X, be an VSIVFS on Vjy and Yj, be an VSIVFES on
En, < Viy x Viiy denoted by

X :<( n1 loo I33 J> <[ 01 Ioo I3 ]>
(0.42 (027 (0.1?%)/ \L (0.5 (0.3)* (0.2)

v, _ ([l Il iy Qilgs  loglss  I3shi

v 0.02 > 0.005° 0.005 0.125° 0.045° 0.125

Then Gpy = (X, Ypy) is an VSIVFG.

Definition 3.2. A subset Sj; of Vp is called a n-split dominating set
(n-SDS) in VSIVFG if for every iss ¢ Sy, there exist iss € Spy such that
igg n-split dominates isg. A n-SDS IV R of a VSIVFG is called the minimal n-
split dominating set if no proper subset of Ry, is a n-SDS of VSIVFG.

Definition 3.3. The minimal vertex squared cardinality of a n-SDS in
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VSIVFG is said to be n-split domination number of VSIVFG and is denoted by
Tnsep(Grv)-

Example 3.2.

In the figure,
Viv = {1, o9, is3}
Ery = {i1ioe, ioniss, is3iy )

Here we take X be an VSIVFS on Vj; and Yy be an VSIVES on
EIV c VIV X VIV denoted by

Xy - <[ 1 Io I33 J> <( 1 ) I33 J>
0.4 (0.3 (0.2 )/ \ (0.5 (0.4 " (0.4)?

v - ([l loplss Iz hilgp  loglsg  Issh
v 0.045° 0.02’° 0.02 0.125° 0.08 ’ 0.125

Then Gpy = (Xpv, Yry) is an VSIVFG.

GIV:

W

0.02,0.125
0.045,0.125

(022,004

0.02.0.08

I

i
Figure 3. VSIVFG (G ) with 2-Split domination number.
In the above figure 3 having 2 -split dominating sets are

Dy =i}, Dy = {ing}, Dg = {is3}, Dy = {1, g}, D5 = {ing, is3} and
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Dg = {iss, i1 }-

Then the minimal vertex squared cardinality of a 2-split dominating set is
{izg} and y95pp(Gpy) = 0.54.

Theorem 3.1. A vertex squared independent set is a maximal vertex
squared independent set of a VSIVFG iff it is a vertex squared independent set
and n-SDS.

Proof. Let S;, is a maximal vertex squared independent set of a
VSIVFG. Thus for each x e Vi, — Sy, the set Spy U {x} is not vertex
squared independent set. In this way, for each vertex x € Vi, — Sy, there is
a vertex y e Spy to such an extent that y is n-split dominated by x.

Consequently Sy is a n-SDS. Hence Sy is an vertex squared independent
and n-SDS.

Conversely, let Sy be vertex squared independent set and n-SDS. If
conceivable, assume Sy is not a maximal vertex squared independent set.
Then there exists x € Vy — Spy to such an extent that the set Sy, U {x} is
vertex squared independent set. Then no vertex in Sy, is n-split dominated
by x. Hence Sy, cannot be a n-SDS, which is a contradiction. Hence Sy,

should be a maximal vertex squared independent set.

Example 3.3. Gpy :

0.040.0.15

0.02,0.18 0.045,0.18

0.08.0.18

Figure 4. VSIVFG (G ) with 2-Split Dominating Set.
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Theorem 3.2. In a VSIVFG, every maximal vertex squared independent
set is a minimal n-split dominating set.

Proof. Let S;, be a maximal vertex squared independent set in
VSIVFG. By the theorem 3.1, Sy, is a n-SDS. Assume Sp be not a minimal
n-split dominating set. Then there exists somewhere around one vertex
x € Spy for which Sy — {x} is a n-SDS. Yet, if Sp, — {x} n-split dominates
Viv = (Spy — {x}) then at least one vertex in Sy, —{x} must n-split
dominate x. This contradicts the way that Sy, is a VSIS of VSIVFG. Hence

Sy should be a minimal n-split dominating set.

Example 3.4. Gy :

Figure 5. VSIVFG (G ) with 2-Split dominating set.

Theorem 3.3. Let Gy be a VSIVFG with n-split dominate edges. If Spy
is a minimal n-split dominating set, then Vi, — Spy is a n-SDS.

Proof. Let Sy be a minimal n-split dominating set of VSIVFG. Assume
Viv — Spy is not n-SDS. Then there exist a vertex to x € Spy such an extent
that x is not n-split dominated by anyone vertex in V5, —Spy. Since Gpy

has n-split dominate edges, x is a n-split dominate of somewhere around one
vertex in Sy —{x}. Then Sy, —{x} is a n-SDS, which contradicts the

minimality of Sp,. Subsequently, every vertex in Sy is a n-split dominate

of no less than one vertex in Vjy, — Spy. Hence V5, — Sy is a n-SDS.
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Example 3.5. Gy :

0.045,0.125
0.02,0.08

0.02.0.125

Figure 6. VSIVFG (G ) with 2-Split Dominating Set.

Conclusion

The new thought has been explained in this paper for vertex squared

cardinality, vertex squared effective edge, n-split dominating set, and n-split

domination number. Theorems identified with this concept are inferred and

the

relation between n-split domination set and vertex squared independent

set are set up.
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