Journal of Physics: Conference Series

PAPER * OPEN ACCESS You may also like
. . - Mesoscale strain and damage sensing in
Maximum Independent Seidel Energy of a Graph anooemposte bonded enereet

materials under low velocity impact with
frictional heating via peridynamics
To cite this article: U. Mary and S Sreeja 2021 J. Phys.: Conf. Ser. 1947 012051 Krishna Kiran Talamadupula, Stefan J
Povolny, Naveen Prakash et al.

- Planar high-temperature superconducting
dc-SQUID gradiometers for different

applications
View the article online for updates and enhancements. P Seidel, F Schmidl, C Becker et al.

- Towards standard testbeds for numerical
relativity
Miguel Alcubierre, Gabrielle Allen, Carles
Bona et al.

This content was downloaded from IP address 103.114.210.168 on 27/10/2023 at 08:10


https://doi.org/10.1088/1742-6596/1947/1/012051
/article/10.1088/1361-651X/abbfb9
/article/10.1088/1361-651X/abbfb9
/article/10.1088/1361-651X/abbfb9
/article/10.1088/1361-651X/abbfb9
/article/10.1088/0953-2048/19/3/021
/article/10.1088/0953-2048/19/3/021
/article/10.1088/0953-2048/19/3/021
/article/10.1088/0264-9381/21/2/019
/article/10.1088/0264-9381/21/2/019

BITMET 2020 IOP Publishing
Journal of Physics: Conference Series 1947(2021) 012051  doi:10.1088/1742-6596/1947/1/012051

Maximum Independent Seidel Energy of a Graph

"U.MARY, 2SREEJA.S
' ASSOCIATE PROFESSOR AND HEAD, DEPARTMENT OF MATHEMATICS, NIRMALA COLLEGE
FOR WOMEN, COIMBATORE, INDIA
2 ASSISTANT PROFESSOR, DEPARTMENT OF MATHEMATICS, PSGR KRISHNAMMAL COLLEGE
FOR WOMEN,COIMBATORE, INDIA

Abstract-- The concept of Maximum Independent Seidelenergy
EImaxS(G)ofasimpleconnectedgraphGhasbeeninnovatedby us and we have calculated the
maximum independent seidel energies of some standard graphs. Also we have discovered few
basicpropertiesrelatedtomaximumindependentseidelenergy.

Index Terms--Maximum independent seidel eigenvalues, Maximum independent seidel energy,
Maximum independent seidel matrix, Maximum independent seidel set

1. INTRODUCTION

Let G be a simple connected graph with order p and size q which doesn’t have any loops, no multiple nor directed edges. I.
Gutman [1] laid foundation to the concept of Energy of a graph G in the year 1978. Let A =(a;) shall be considered as the
adjacency matrix of the graph G. The eigenvalues p1,02,03,....,0n 0f G are obtained from its characteristic polynomial 4 - /G.
The eigenvalues of A are real with its total sum being equal to zero. The energy E(G) of Graph G is defined to be the sum of the

absolute values of all the eigenvalues obtained from G i.e., E(G) = i‘ pi‘ . The seidel matrix [2] of G was formulated as the
i=l

square matrix 45(G) of order p whose each entry is defined as (sp= 1 if vveE
-1 if vy ¢ E
0 otherwise

C G can be called as the indepdndent set if for any X,y I, they are not adjacent to each other. The largest cardinality of such an
independent set in G is called the independence number of G and it is denoted by B (G). Motivated by the above concepts, we
came up with the idea of maximum independent seidel energy EImaxS(G)of a graph G and thus computed maximum
independent seidel energies of some standard graphs. Other similar studies related to energy are [4].

Seidel energy SE(G) of a grap{:}. K.B. Murthy et al [3] ideated Maximum independent vertex Energy in the year 2016. A set |

2. ILLUSTRATION
Consider a Graph G with the vertex set= {vi, V5, V3, V4, Vs, \:6} and its independent set I = {V_], V3, V) as in the
I -1 1 -1 -1 1
-1 0 -1 1 -1
I -1 1 I -1
-1 1 1 0 -1
-1 -1 -1 -1 0 -1
1 1 1 1 -1 1

below figure. Then its maximum seidel adjacency matrix is Aimacs (G) =

S Ty
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The characteristic polynomial of A, acs (G) is f o (G, }“maxs)= and the maximum independent seidel eigen values

are 4.09295, 2.70725, -2.19524, -1.8249, 0.720327 and -0.500387. Thus the maximum independent seidel energy of G is
ElmaxS(G) =12.041054.

3. MAXIMUM INDEPENDENT SEIDEL ENERGY OF A GRAPH

Let G be a graph composed with p vertices and q edges. An independent set [ of a graph G with maximum number of members
containing in it is called a maximum independent set. Then the maximum independent seidel matrix of Gis  the p x p matrix

AImaxS (G)
where (a;)= L if vveE
-1 ifpy ¢ E
Lifi=j andv'el
0  Otherwise
The characteristic polynomial of A4 (G) denoted by -

fn(G, )) isdefined as det (M - Aimacs (G) ). The maximum independent seidel eigenvalues of the graphG are the eigenvalues

of Aimacs (G) Since Alma:\fS(G) tohtains real and symmetric entries, its eigenvalues are real and we represent them

n
in non-increasing order Azsy,Arsz,Ars3, , Arsn.. The minimum hub seidel energy is defined as: EImaxS(G) = Y, M[Si
i=1

4. SOME BASIC PROPERTIES OF MAXIMUM INDEPENDENT SEIDEL ENERGY

Theorem4.1:ForagraphGwithindependencenumberf(G), its maximum independence seidel matrix yeilds a characteris- tic

polynomial fn(G,/IIS) = aoﬂ’;s+a1/17§l+....+an

which is obtained from the maximum independent seidel matrix ofgraph G. Then

1) gp=1
2) a=-BG)

G 2_
az-{A9) s2
Proof:

(1) From the definition of fp(G,g[S), itis clearthat gg=1

(2) The sum of determinants of principal 1x1 submatrices of the adjacency matrix Aim s (G) obtained from matrix
Aimars (G) is equal to B(G). Thus (~1)gy = B(G).

(3) The sum of determinants of all principal 2x 2 submatrices of Aimas(G) is equal to (—I)ZCZ , that is

aii  ajj

ax= Z

1<i<j<n

aji ajj
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= X (a,','ajj—aijaji)

1<i<j<n
2
= Z (aiiajj)* Z (aij)
1<i<j<n 1<i<j<n
_ [ﬂ(G)]_nz—n
2 2

Theorem 4.2.For a simple connected graph G with p vertices, its maximum independent seidel adjacency matrix Amas (G)

yields p eigen values which satisfies

n
() 2 Asi=BG)
i=1

1=

n 5 )
2 X AISi =BG +n“-n
i=l1

n n

Proof. (1) Trace of Ainmacs (G) equals sum of its eigenvalues , then ) 4 ISi = aji = B(G) where B (G) represents the
i=l1 i=1

cardinality of maximum independent set I of G .

2
(2) Similarly the trace of ( Alm ax S(G)) equals the sum of squares of eigenvalues of Ay a5 (G) . Thus

n , non
2AISi =2 Zaijaﬁ
i-1 i=1j=1

n 2 n
=X ajj + X ajaji
i=1 i#j
n n
2 2
=2 aji + 2 ajj

i=1 i<j

2
Therefore, 3 ISizzﬁ(G)w{m[l]z{” - —MJ(l)z]
i=1

V. MAXIMUM INDEPENDENT SEIDEL ENERGY OF FEW STANDARD GRAPH

Theorem 5.1
For n>2 , the maximum independent Seidel energyof the Star graph of order # is \[nz +2n-3
Proof.

Let K Ln—1 be the Star graph with »n vertices {yq,v,vp,-- v, cONtaining  maximum  independent  set

I={vvvoees vt

o -1 .. -1 -1
-1 1 .. 1 1
Since independence number ﬂ(Kl,n—l) =n-1, we get AImaxS(Kl,n—l) = I : :
-1 1 1 1
-1 1 1 1 xn
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-2
Then the Characteristic polynomial is (ﬂls)n (A%S -(n=-DAg-(n- 1))

/ 2
n—-1+ +2n-3
Spectrum, S ( )= 0 “
p » OPECYm axs K 1,n-1 2
n—2 1

n
Therefore, maximum independent Seidel energy is F, axS( K l,n—l) =y ‘/HS ,"
i=1

_ , 2 _
—O(n2)+(n hH+ ;21+2n 31

= yn2+2n-3

~ The maximum independent Seidel energy of the Star graph is n2 +2n-3

Theorem 5.2

For n > 2, the maximum independent Seidel energyof the Complete Bipartite graph of order 2nis (n—1) + \[4,72 +1

Proof.
Let K, , be the Complete Bipartite graph with Vertex set V=.{y1,19,---1,p V]V sV, cONtaining themaximum

independent set / = {vwzw--»vn}

Since independence number SF(K ) =M we get

o 1 .. -1 -1

1 0 ... -1 -1
I‘IIrnwcS(Kn,n)= ‘ ' '

-1 -1 ... 1 1

-1 -1 ... 1 nx2n

Then the Characteristic polynomial is ﬂ,ZST 1( y) ]S+1)n_1 [ A 152 +(2n-1HA IS~ n}

0 -1 2}1*1i\'4n2+1
2

Spectrum, SpeclmaxS(Kn,n) =21 net

1

n
The maximum independent Seidel energy is, E1m axs(K ) = 2 ‘ ALS i‘
i=1

R
=‘0‘(n71)+‘71‘(n71)+L24n+11

—(n-1)+4n2+1

. The maximum independent Seidel energyof the Complete Bipartite graph is (z—1) + \an +1

Theorem 5.3
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For n>2 , the maximum independent Seidel energyof the Crown graph of order 2n is »\/ﬁ (n-D+ \f4n2 —16n+17

Proof.

Let 5’9, be the Crown graph with Vertex set V= {31,249, s14 s V] V25-+»V),} CONtaining the maximum independent set
[:{u1,u2,~~.,un}~

Since independence number S(S 2) =n, we get

1 1 1 .. .. -1 -1

1 1 1 .. .. 1 -l

1 1 1 .. .. -1 1
AInlaXS(Sg): . . . . . . .

-1 1 -1 0

_1 _1 1 s e 1 0 (2}’[))((2}’[)

n—1
The Characteristic polynomial is [A%S —-(2n-1)Q;5-Gn— 4)} |:/I%S+/1[S_4:|

14T (2n-1)£4[an2-16n+17
2

2
n—1 1

The maximum independent Seidel energy is ,

Spectrum, Speclm axS(Sg) =

0 n
EImaxS(Sn) = _ZI‘AISI"
l:

(n-1)+ (2n-1)+\|4n2~16n+17 1
e
: |

-1+\17
2

=TT (n=1)+\4n2-16n+17

. The maximum independent Seidel energyof the Crown graph is \/ﬁ (n-D+ *'4!’22 —16n+17

CONCLUSION
The Maximum independent Seidel energy of Complete Bipartite, Star and Crown Graphs are computed in this paper. From the
results, it is found that the maximum independent Seidel energy of a graph changesupon the choice of its maximum independent
set.
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