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ABSTRACT

In this paper, we derive the Double Layered Neighbourly Irregular Fuzzy Chemical Graph using Vertex Cut method by
using Neighbourly Irregular Fuzzy Chemical Graph. Also find Total Irregular value for the same.
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1. Introduction

The concepts of fuzzy graphs were introduced by K. S. Fu, A. Rosenfeld, M. Shirmura, K. Tanaka, L. A. Zadeh
[6] and S.K. Ayyasamy and S. Gnana Bhragsam [4] introduced the concept of Neighbourly Irregular Graph, A.
Nagoorgani [7] were introduced some basic definitions and notations for Fuzzy Graphs and Fuzzy Irregular Graphs. J.
Arockia aruldoss and M. Arunambigai [2] introduced construction of Neighbourly Irregular chemical Graph among p-
block Elements, J. Arockia aruldoss and U. Gogulalakshmi constructed independent neighbourhood number of a
Neighbourly Irregular Graphs among s-Block and p-Block elements [3], S. Anjalmose & J. Arockia Aruldoss [1]
introduced Neighbourly Irregular Fuzzy Chemical graphs. The double layered fuzzy graphs were introduced by J.
Jesintha Rosline and T. Parthinathan [5].

In this, paper we discuss on Double Layered Neighbourly Irregular Fuzzy Chemical Graphs and their total irregular
value using vertex cut method.

2. Preliminaries
A fuzzy subset of a non empty set X is a mapping o : x — [0, 1] which assigns to each element * X’

in a degree of membership o ( X )in [0, 1] suchthat0 < o (X) <1.

2.1 Definition [6]:
A fuzzy graph is a pair of function G: (o, 1£) where o is a fuzzy subset of V , u is a symmetric fuzzy relation on
o.ie.c:V = [0,1]and x:V xV — [0, 1] such that (u,v) < o(U) Ao (V)VU,veV.

2.2 Definition [1]:
The degree of a vertex of an neighbourly irregular fuzzy chemical graph is denoted by d e (V) = Zu #zvu(v,u).

2.3 Definition [7]:
Let G = (o, i) be a fuzzy graph. Then G is irregular, if there is a vertex which is adjacent to the vertices with
distinct degrees.

2.4 Definition [7]:
Let G = (o, i) is a fuzzy graph. Then G is totally irregular, in which each vertex has distinct total degrees with its
adjacent to vertices. Where the total degree of vertex u is defined as td(u)=> pu(u,v)+ Y (u)=d(u)+ >.(u).

2.5 Definition [6]:
If every two adjacent vertices of a fuzzy graph G = (o, ) has distinct total degrees, then G is
said to be a Neighbourly total irregular fuzzy graph. It is denoted by Gnri=( o, ).
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3. DOUBLE LAYERED NEIGHBOURLY IRREGULAR FUZZY CHEMICAL GRAPH (GbLnirc).

Definition 3.1:
A double layered neighbourly irregular fuzzy chemical graph (Gounirc) is obtained from a double layered fuzzy
chemical graph by removing some vertices and assigning the fuzzy values. It is denoted by Gpinirc = GoLrc—{Vi }or

some i, where Gprc =(o,u)o:V—> [0, 1 and wu:VxV — [0, 1] such that
u(Uu,v) <o) Ao(v)Vu,veV.

Example: 3.1
Let Gnic= NH,OH

H N O
[ ® ® e
L
Hydroxylamine (NH,OH)
Vs(0.9) es (0.1) V3(0.2) e(0.2) Vi (0.9) & (0.7) Vs (0.7)
& (0.6) € (0.2) en (0.5) e (03)
V1(0.6) & (0.6) V:(08) &(03) Vi(0.5) &(02) Vi(0.3)
e (0.1)
e (02)
Ve (0.1)
en(0.1)

Vs(0.2)

Double layered fuzzy chemical graph(GoLirc)

esl.l) ey ei(lh2) Va(0.9

vaff.9)

W09 exllL)

vef0.6} va(0. 5} viflh3)

o
vif.1)

Gounire — {V2, Vs, Va}
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Definition 3.2:

A double layered totally neighbourly irregular fuzzy chemical graph (GpLrnirc) is obtained from a double
layered fuzzy chemical graph by removing some vertices in which each vertex has distinct total degrees with its
adjacent vertices, such that tdpnirc(u)=X pu(u,v)+ Y (u)=d(u)+ >(u). Itis denoted by GoLrnirc = GoLrc —{Vi }for some i.

Proposition 3.1:
If Guire = (0, 1) , be a neighbourly irregular fuzzy chemical graph. Then it’s every double layered fuzzy chemical
graph Gpirc has a double layered neighbourly irregular fuzzy chemical graph Gpiniec by using vertex cut method.

Proof:
Let us consider a double layered fuzzy chemical graph GpiLrc Of a corresponding neighbourly irregular fuzzy
chemical graph, where Girc = (07, £4) .

We claim that, Gpirc has a double layered neighbourly irregular vertex cut fuzzy chemical graph Gpiniec.

We know that, “Each pair of two adjacent atoms are distinct in their valencies in the molecular structures among s-
block and p-block™. Similarly in the corresponding double layered neighbourly irregular vertex cut fuzzy chemical
graph, there exist two adjacent atoms in a double layered graph

Vv, and V,,; with valencies &, and J; .

n+l

ie) dbLniFe (Vn ) = 5|’ and dpLnirc (Vn+l) = 55
And also assume that o pinirc (V,, ) = O puwire (V,,;) = K, a constant where k € [0,1]

To prove: dpLnire (Vn ) # dounire (Vn+l)
ie) tdonire (V) # tdoinire (V,,4)

0, +k # O, +k
o, # 0,
ie)Thus every pair of adjacent vertices have distinct degree.

Thus every double layered fuzzy graph(GopiLrc)of a neighbourly irregular chemical graph has a double layered
unneighborly irregular fuzzy chemical graph(Gownirc) using vertex cut.

Consider the following example.
Example: 3.2

Let Gnic= SeCl4

cl

cl cl

cl

Selenium tetrachloride (SeCl4)
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Vs (0.8)
e (0.4) vs(0.8)
V1 (0.5), . e A
s (0.6)
a0 vi(0.5)
es(0.6)
Vs (0.2) V1 (0.6)
e (0.2) -
en (01 (02 vs(0.2) er(0.2) vi(0.6) es(0.5)  vi(0.9)
¢4 (0.5)
Vi03) e(02) V3(02 en(0.1) es(0.4) en(0.5)
e (0.1) es(0.4)] V(0.8) T_L[:D“}}
va(0.6)
v&(0.8)
€10 (0.3) va(0.4
e 3(0.4) e1(0.3)
Double layered fuzzy chemical graph GoLniFc
Govrc — {V2}

Note 3.1: All the neighbourly irregular fuzzy chemical graphs(Gniec) can be converted to double layered neighbourly
irregular fuzzy chemical graphs(GpLnirc), but the converse need not be true always.
Proposition 3.2: The neighbourly irregular graph G=(V,X), derived from the double layered neighbourly irregular

vertex cut fuzzy chemical graph Gounire = (0, ££) may be a neighbourly irregular chemical graph if each vertex of
G=(V,X) is an atom of either s-block or p-block.

Note: The double layered neighourly irregular fuzzy chemical graphs using vertex cut derived from Gniec has the
special the character that, the graph itself is both neighbourly irregular fuzzy graph and neighbourly irregular graph.

Proposition 3.3:

If G is a neighbourly irregular fuzzy chemical graphs (Gnirc) and Let Gpirc = (G, ,u) be a double layered fuzzy

chemical graph. Then there exist a constant function o p. such that GpLrc has a double layered neighbourly totally
irregular fuzzy chemical graphs Gopnrirc.

Proof:
Let Gpire = (0, 1) be a double layered fuzzy chemical graph using vertex cut method. ie), the valencies of each pair

of two adjacent atoms are distinct. Let us assume that the two adjacent atoms are distinct in the total valencies of an
atom.

By using vertex cut method there exist two adjacent atoms in double layered neighbourly irregular vertex cut fuzzy
graph vmand v with valencies of & and J _ respectively.

ie) doLrc (Vm) = 5r

doLrc (Vn) =0 s
Assume that O rc (Vm) = Op ¢ (Vn) = K, @ constant function where k €0, 1]. Since

tdoLrc (Vm) = doLre (Vm) + O e (Vim)
=0 +k
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tdoLrc (Vn) = dbLrc (Vn) + O pe (Vn)

:5S+

k

To prove: tdoirc (Vm) # tdorec (Vi)

5r+k¢ 5s+k
0 -0, #k-k

o, -

o, #0

o, # 0,

Therefore tdpLrc (Vm) #  tdoLrc (Vn).

The fuzzy values are similar in double layered neighbourly irregular fuzzy chemical graph Gpinirc also, as in Gpirc. So
the verification holds in both the graphs.

For any two adjacent atoms with distinct valencies, its total valencies are also distinct, then o7y, - is a constant

function. The above result is satisfied for every pair of adjacent atoms in Gpirc= (0, ££)

Therefore every double layered fuzzy chemical graph has a double layered neighbourly total irregular fuzzy
chemical graphs using vertex cut method.

Example: 3.3

let Gnirc = BrFs

Bromine fluoride (BrFs)

(0.5 =
ve(0.5) vs(0.7)

2(0.

e(0.7) c\\\“ es(0.4)
e(0.9) ew(0.2)
v2(0.1) v4(0.6)
es(0.1)
«(0.9) v+(0.9)
v3(03) (0.9

Double layered fuzzy chemical graph

AP

1(0.5)

v3(0.3) ,4

v(0.2)

ey(0.1)

ve(0.5) es(0d) w07

es(0.4) en(0.2)
0.6

(09) vy(0.6)

NI double layered vertex cut fuzzy chemical graph

GnipLre—{V2}
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4, Conclusion:

In this paper, We derived a neighbourly irregular chemical graph can be a double layered neighbourly irregular
fuzzy chemical graph(Goinirc), double layered neighbourly totally irregular fuzzy chemical graph(Gpinriec) and also a
neighbourly irregular graph G using vertex cut method and given some propositions with suitable examples.
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