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Abstract

We are extending concept into the Intuitionistic fuzzy graph’ Signless Laplacian energy instead of the Signless Laplacian energy of
fuzzy graph. Now we demarcated an Intuitionistic fuzzy graph’s Signless adjacency matrix and also an Intuitionistic fuzzy graph’s
Signless Laplacian energy. Here we find the Signless Laplacian energy ‘s Intuitionistic fuzzy graphs above and below boundaries of an

with suitable examples.
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1. Introduction

Formal Modeling, reasoning and computing which of our tradi-
tional tools are cnsp, deterministic and precise in character. Limi-
tations of a model characterize exactly either our awareness of the
sensation demonstrated or the landscapes of the real system that
has been demonstrated are assumes to be Precision. Lotfi. A.
Zadeh suggested the mathematical frame work to describe these
phenomena in his seminal paper entitled "Fuzzy Sets" [ 13 ]. The
crisp set is demarcated in such a way as to distinguish the person-
alities in some creation of dissertation in to two collections: mem-
bers and non -members, whose logic relies entirely on the classical
Aristotlian one, "A or not A".Based on Zadeh's fuzzy relations
[13 ]Kaufmann in 1973 defined the first definition of a fuzzy
graph. But in 1975,Azriel Rosenfeld [ 11 ] measured fuzzy deal-
ings on fuzzy sets and established the concept of fuzzy graphs.

In this article, we familiarize the concept of an intuitionistic fuzzy
graph’s Signless Laplacian’s energy. Similarly , in Section 2, we
comprises of  some beginnings and description of Signless
Laplacian’s energy of fuzzy graph and also in section 3,we exist-
ing thean intuitionistic fuzzy graph’s Signless Laplacian’s energy .
The Signless Laplacian energy’s upper and lower bounds of a
fuzzy intuitionistic graph are also imitativein Section4. Finally
We present the decision in last Sector.

2. Intiation

2.a.Signless Laplacian Energy of Fuzzy Graph
Let G (V,.,E,,o,n) be a p number vertices and qquantity of edges

having vertex set V(G )={p P priand also edge set

E(G )={3 1,92 .05} The adjacency matrix A = [a;;] of G is
fuzzy square matrix of order n whose (i,j) entry is equal
top(ug 1y if i#j , otherwise zero.

Let the diagonal matrix is D (é ) = diag (dy. o wee weenn i) @and
associated to G where d; = degiu;) for all i=1, 2, 3 ..n. The

L(G) = D(G) - AG) and
Q(G) = D(G) + A(G) are said to be Laplacian and Signless

Laplacian fuzzy spectrum (Q-spectrum) respectively of the real
symmetric and positive semi-definite. Now we let 0 =
Mo S iy == g and 0 =g, = gyy_y = - = g, to be the L-

spectrum and Q-spectrum of a fuzzy graph G respectively.

matrices

3. Signless Laplacian Intuitionistic

Graph’s Energy.

Fuzzy

In third sector, we are presenting the definition of a fuzzy Intui-
tionistic graph’ s Signless Laplacian’s energy where the graph is
no loops .

Definition 3.1:-let Intuitionistic fuzzy graph is G(V,E, /1,5)

with vertices set ‘V’, and edges set ‘E” and membership function
is ‘" of fuzzy system defined on V=V, ‘¥"isa non- member-

ship function of fuzzy system , then we define [z(vi,vj) by
f&; and 7 in 77(vi,vj) then

(i)0<fz +7, <1

(ii)Osﬁij, 77ij,7zij <1 where7zij =1-4 —;7ij

Example 3.2:-

Figure . s -

Ot
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Definition 3.3 :- A Fuzzy intuitionistic graph G=(V,E,i,¥) with
an matrix adjacency of a fuzzy intuitionistic graph is demarcated

by A(IG)=[a;] where &; = [[Jij : 77ij] .Reminder that £z denotes
the potency of the membership among V; and V; and Yij the

strength of non-membership between V; and V.

Example 3.4:-For a Fuzzy intuitionistic graph of figure 11, so the
matrix adjacency as

0 (06,02 (0.304) (0.50.2)
06,02) 0 (0201 (0.4,0.1)
(0.3,04) (02,01) 0  (0.2,05)
(0.5,0.2) (0.4,0.1) (0205 0

Definition 3.5:-We use to write the of a Fuzzy intuitionistic
graph’s adjacency matrix can be inscribed into two matrices, first
one involving the passes as relationship values, second one con-

taining non-relationship values i.e. A (I FG) :[(,uij),(}/ij )] '

where

0 06 03 05

Ar) = 06 0 02 04
! 03 02 0 0.2
05 04 02 O

0 02 04 02

A) = 02 0 01 01
! 04 01 0 05
02 01 05 O

Definition 3.6:-The set (X,Y) is a fuzzy Intuitionistic graph ‘s
adjacency matrix A (IFG)Eigen values ,Where Eigen values set
Xof Al M ] and also the Eigen values set Y of A [yij ]
Definition3.7:-The matrix Q(IFG) = D(IFG) + A(IFG)
is demarcated as Signless Laplacian matrix intuitionistic fuzzy of
IG.

In this place, we are interested to write as two matrices where one
holding the passes as values of membership function and other

holding the values of non- membership function of Signless
Laplacian matrix of a Fuzzy intuitionistic graph.

e QUIG) = (Q(4)).(Q(r))]
Example 3.8:- The values of membership and non-membership of

Fuzzy intuitionistic graph’s Signless Laplacian matrix G3 is given

by
14 06 03 05
06 12 02 04
RQU)=\o3 02 07 02|™
05 04 02 11
08 02 04 02
02 04 01 0.1
04 01 10 05

02 01 05 08

Now here, the Signless Intuitionistic Fuzzy graph’s Laplacian
energy is demarcated as IFG .

Qlyyl=

Theorem 3.9:- Let G = (V, E,o, y)be a intuitionistic fuzzy
graph with set |V|=n vertices and the membership values

are fi > fi, >...2 fi, of Signless Laplacian eigen values
ofintuitionistic fuzzy graph hence we have

(@ Zﬂfz 21 > iy (b)
<i<jgn

>

i=1

~2 2

=2 > i+ Zdeg N CY
1<i<j<n i=1

Proof:- (a) Since a symmetric matrix is Q[/]ij(IFG)] and

those Eigen values of Signless Laplacian are positive such that

tr(Q('&'J(IFG))) Zdegy,(n:e)(u) 2 Z 'ulJ

1<|<J<n
(b) Rendering to explanation of matrix of Signless Laplacian, then
we prove that

;, (ul) [‘(ulvuz) ,&(Ul,un)_
() 4 @) e A,)
ﬂ(un’ul) [l(un’UZ) d[‘ij(e) (un)

Then obtain tr (Lizvi ) = Z :&i2
i=1

Where
tr(L5) =[deg’, ) (U,) + &° (U, uy) +...+ 27 (ug, u, )1+
) L (U, U) +

(4 (v, U)+d2(G>(U)+---+/72(U 1 (U, Uy) +..+dg, ) (U,)]

=2 Z luu Zdeg

1<|<J<n

Likewise, the Intuitionistic fuzzy Signless Laplacian matrix’s non-
membership function can be proved as

(3)25 2 Z yl]

I<i<j<n

<b>25- =2 > mZdegr ()
1<i<j<n
Where &, 26, =...2 0,

Intuitionistic fuzzy graph Signless Laplacian Eigen value .
Result 3.10:- Let the membership function is &=(V,E,& &) of an
intuitionistic fuzzy graph with

[V| =n is set of vertices and A, > A, >..> A, is the Eigen
values of Signless Laplacian’s membership function of a Fuzzy
22 A

;{1 _ I<i<j<n

is the non-membership values of

intuitionistic graph, where f S0 we get
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(a)lefa =0 D &=
1= i=1

Where
M= 2 z /}ij
z 2, = z 5 __i1=isj=n
1<i<j<n i(®) n

Likewise, the Signless intuitionistic fuzzy Laplacian matrix’s non-
membership function can be proved as

22%‘

;Zi :é‘i __Iisi=n , then we have
n
n n )
@) =00 % =
i=1 i=1
Where N
_ 2
2 2 7
> A Z d; . (u)———=
1<i< j<n i=1 (@) n

Definition 3.11:-Let a Fuzzy intuitionistic graph with set [V|=n

Vertices be G = (V, E,G,,u)and ﬂ; Ziz Z..Zﬂjn is the

Eigen values Signless Laplacian as membership function of IFG.
The intuitionistic fuzzy graph’s Signless Laplacian energy is de-

marcated as,
2 > a(uu)

1<i<j<n

QE (4 (IFG)) =|4,-

n

The energy of Signless Laplacian’s Fuzzy intuitionistic graph G=
v, E, ¥ ) is defined as

[QE (/aij (IFG))’QE(%J’ (IFG))]

Example 3.12:-In Fig 3, For an fuzzy intuitionistic graph , we
have the following grades

spect (Q ( i (IFG ))) ={0.5851,0.7,0.7524,,2.3625}
spect( (;/” IFG))):{0.0,0.5161,1.0087,1.4752}

(
Qe (14(Gs))-=
’)

[0.5851— + [0.7—(‘:4)} (0.7524—(‘:4)} [2.3625—(‘24)J
=2.5251
QE(7(Gy))=

[o_(?]+

(0.5161—@} +

=1.9677

[1.0087 —(43)] + (1.4752 —@]

) =44 and Y y(uU,U;)=30
I<i<j<n
 The Signless Laplacian energy of an intuitionistic fuzzy graph

G, is[2.5251,1.9677]

4. Results

Theorem4.1:-Let G be a fuzzy intuitionistic graph having no

loops with [V | =n is set of vertices and |E| =m is set of edges , a

fuzzy intuitionistic matrix adjacency is (IFG)=[[4;,7;] and a

fuzzy intuitionistic Laplacian matrix of G s

Lre)=(L(z; ) L(y; ) then

0] 23 u )
QE(4(G))= |2 > u.,+z deg,, , (u,)-—="2—1 In

(i) 23 4,
QE(}’"- (G))S 2 Z v +Z degy(G) (u; )_1<'<17<“ n

Proof: From the inequality of Cauchy’s —Schwarz to (1,..., 1) and

B

n o2
&
=1
n _ 2
Where QE (zz, (IFG)) < ”Z|§i| =+/2Mn
i=1
Since
" 1 21<-<Z< #4; = we
P A +E.Z deg,, ., (u)——===r—
have
n 2 Z uij :
QE(4 ()= [ 2 X a+Y| deg, . (u)- EEE n
I<i<j<n i=1 i
Likewise, we can be proved as
2 Z Vi 2
QE(j;ij (G’))S 2 Z }/l]+z 71IFG Ui _]Slé% n
I<i<j<n
TheoremlV.2:- Let Fuzzy intuitionistic graph isé having no

loops with [V| =n is set of vertices and |E| =m is set of edges
and Fuzzy intuitionistic adjacency matrix is

(IFG)= (Cuij ) (7ij )) and L(Fo)= (L(/'lij ) L(Vij )) be a inti-

tionistic fuzzy Laplacian matrix of G then

2

(i) g
QE(my(@))22 | 3 A5 dea, ., (u) T
(il
2 >y ’
QE(;/U(G))ZZ L,<Z]<n7“ 221 degfu(\FG) (ui)_m%

Proof: From the definition 3.7, we have
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Y
(efw©) - [BE] -
n ~2 o
le\é\ +2K;n\§iH§j\z4M
V\;eget N
n 2 >y ’
LE (i (6))<2 | 30 A+ deg, ()=

Hence the result.
Similarly

5 1 N 21<'<Z'< }/IJ 2
LE(yij(G))Sz z 7/il?+§z d7(e) (ui)_i

1<i<j<n i=1 i n

5. Decision

In this paper we demarcated the Signless Laplacian matrix for a
Fuzzy Intuitionistic graph. Some outcomes on the spectra of ener-
gy of Signless Laplacian of an Intuitionistic fuzzy graph may di-
vulge more equivalent outcomes of these kinds and will be delib-

erated in the forthcoming investigating research articles.
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