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Abstract

In this paper, we introduce the concepts sum - eccentricity divided by diameter of graph G, it is denoted by
(%) (@) and product - eccentricity divided by diameter of graph G, it is denoted by (%)(G). We find the
adjacency energy of sum - eccentricity divided by diameter and product - eccentricity divided by diameter of
some classes of graphs.
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I.  Introduction

Let G be a finite and undirected simple graph with m vertices named by v;,v,, -, v,. Then the
adjacency matrix A(G) of the graph G is a square matrix of order m, whose (i, j)®entry is equal to 1 if the
vertices v; and v; are adjacent and equal to zero otherwise. The characteristic polynomial of the adjacency
matrix, ie., det(nl,,, — A(G)), where | is the unit matrix of order m, is said to be the characteristic polynomial
of the graph G and will be denoted by P(G,n). The eigenvalues of a graph G are defined as the eigenvalues of
its adjacency matrix A(G), and so they are just the roots of the equation P(G,n) = 0. Since A(G) is a real
symmetric matrix, its eigenvalues are all real, denoting them by n4,7,, -**, ., and as a whole, they are called
the spectrum of G. In 1970, I.Gutman introduced the concept of the energy of G. [5]

Let e(v;) denote the eccentricity of the vertex v;, for i = 1,2,---,m. For vertices v;, v; € V(G), the
distance d(v;, v;) is defined as the length of the shortest path between v; and v; in G [13]. The eccentricity of a
vertex is the maximum distance from it to any other vertex. e(v;) = v;gg()é) d(v;, vj).

The diameter of a graph G, denoted by diam(G), is the maximum eccentricity of any vertex in the
graph or the greatest distance between any pair of vertices. [8]

Il.  Preliminary
Lemma 2.1 [2]

Let M, N, P and Q be matrices with M invertible. Then we have |1;I 1(\2]| = |M||Q — PM~IN|

Lemma 2.2 [2]
Let M, N, P and Q be matrices. Let S = (

Lemma 2.3 [3]
If A(K,,) is the adjacency matrix of K,, then A%(K,) = (p — 2)A(K,) + (p — DI,

M N

p Q) if M and P commutes. Then |S| = |MQ — PN|.

Definition 2.4 [3]

Let K,, be a complete graph with vertices 2p,p = 1,2, ...,n. We delete the edge joining the vertices i
and p +1i,1 < i < p. The resulting graph D, (K,,) has the order 2p and has 2p(p — 1) edges. Further it is
regular of degree 2p — 2.
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Definition 2.5 [3]

Consider the complete graph K,,, with 2p vertices. We split the vertices into two equal parts and delete
the edges between that spilted parts. We obtain a disconnected graph such a graph is of order 2p and has
p(p — 1) edges. Further it is regular of degree p — 1. We denote it by D, (K5,).

Definition 2.6 [3]

Consider the complete graph K, with 2p vertices. We split the vertices into two equal parts such that
the vertices 1 to p in one part and p + 1 to 2p in the other part. Now delete the edges between the vertices in the
same parts also edges joining i and p +i, 1 < i < p. The resulting graph is of order 2p and has p(p — 1)
edges. Further it is regular of degree p — 1. We denote it by D;(K5p).

Definition 2.7 [3]

Consider a pair of complete graphs K, with vertex set {v;,i = 1,2,3,...p} and {uj,j =123, p} We
obtain a graph joining v; to u;, for i = 1,2,3, ... p. Such a graph is of order 2p and p? edges. Further it is regular
of degree p. We denote it by J(K,?).

Definition 2.8 [11]
K; 1, 1s a graph obtained by attaching root of a star K, ,, at one end of P, and other end of P, is joined
with each pendant vertex of K ,,.

Definition 2.9 [12]
A globe graph Gl,, is a graph obtained from two isolated vertex are joined by n paths of length 2.

I11.  Main Result
Adjacency energy of sum - eccentricity divided by diameter of graphs
Let G = (V,X) be a connected simple graph with |V| =m vertices and |E| =q edges. Let
e(v;),e(v;) be the eccentricity of the vertices v;, v; respectively, for all i,j = 1,2,---,m. Then the adjacency
matrix of sum eccentricity divided by diameter of the graph is defined as
e(v;) +e(v))
Sejj = diam G
0, otherwise
The adjacency matrix of sum - eccentricity divided by diameter is a symmetric matrix with eigenvalues
asn, =1n, =+ = Ny, The characteristic polynomial of (%)(G) is given by [nI — (%) (G)|. The adjacency
energy of sum - eccentricity divided by diameter of the graph G is defined as the sum of the absolute values of
N, i=1,2,- |

, if v; adjacent to v;

Adjacency energy of sum - eccentricity divided by diameter of standard graphs
Theorem 3.1.1

Let K,,, be a complete graph. Then E [( )( m)] =4(m — 1), where m > 2.

Proof:
Let K,, be the complete graph with m vertices. Then the adjacency matrix of sum - eccentricity
divided by diameter of K,,, is,

02 2 - 2
2.0 2 - 2
Ga ) =[2 2 0 o 2
222 0

and its characteristic polynomial is,
SE
P (K )i) = (11— 2Gm = D)y + 2™
2( 1) -2
Hence S, [(—)( m)] ( m-= " 1)
and E [(—)(K )] = 4(m — 1)
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Theorem 3.1.2
Let K, ,, be astar graph. Then E [% (Kim )] = 3vm, where m > 2.
Proof:

Let K, ., be the star graph with m + 1 vertices. Then the adjacency matrix of sum - eccentricity divided by
diameter of K, ,, is

- 3 3 39
03 3 2
200 0
2

dLam)( 1m)_§ 0 0 of

Therefore, P ((i)( Kim), n) = (nz —Em) ™1
Hence S, [ )( 1m)] <__‘/_ %\/ﬁ 0 )

and £ [ (o) (Ko )| = 3vm.

Theorem 3.1.3
Let K., . be a complete bipartite graph. Then E [( )( . )] = 4m, where m > 1.

Proof:
Let K,,, ., be the complete graph with 2m vertices. Then the adjacency matrix of sum - eccentricity divided by
diameter of K, ,,, s,

) =gy B wmees =[]

Therefore, P ((—)( Ko ), 77) = (n? — 4m?)(n)?™ 2.
Hence S, [ —)( mm)] ( 2m Zin 0 )

2m —2
and E [(m mm )] =4m.

Adjacency energy of sum - eccentricity divided by diameter of some regular graphs obtained from
complete graph

Theorem 3.2.1

Let D, (K,,,) be the edge deleting graph 1 of K,,,,. Then E [(—) (D4 (sz))] =8(m — 1), wherem > 2.

Proof:
Let D, (K,,,) be the edge deleting graph 1 of K, with order 2m, m = 2,3,---,n and 2m(m — 1) edges.
Then the adjacency matrix sum - eccentricity divided by diameter of D, (K5,,) i,
24(Ky) 24(Kp)
(dzam)( 1 (Kam)) = 2A(K,,) ZA(Km) '
SE Nl — 2A(Kp) —2A(Km)

Therefore, P ((M)(Dl(Km)) n | “24(K,) 0l — 2A(K,,)
= |(m — 2A(Kin))? — (2A(Kn))?| (by lemma 2.2)
= |(7721m _ZZU(ZA(Km))l
= @)™ [ I = 24(K)|
= @ (2200 - D) &+ 2y
=m™(n —4m—-1)n+ 4™

0
Hence S, () ( Dy (Ko = ()
and E [% (Dl(sz))] =8(m—1).

-4  4(m - 1))
m—1 1

Theorem 3.2.2
Let D5 (K,,,) be the edge deleting graph 3 of K,,,,. Then E [— (D (sz))] = 8(m — 1), where m > 3.
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Proof:
Let D;(K,,,) be the edge deleting graph 3 of K, with order 2m, m = 3,4,---,n and m(m — 1) edges. Then
adjacency matrix of sum - eccentricity divided by diameter of D;(K,,,) is,

GO = [0y o™

Therefore, P((M) (D3 (Kym)),n) =

diam
Nl —24(Km)

) —2A(Ky,) nl,

= iyl |771m _%| (by lemma 2.1)

= pm |771m _ 4(m—2)A(K7,:I)+4(m—1)Im| (by lemma 2.3)

= 2Ly — 4(m — 2)A(Ky) — 4(m — D

r]2 4(m-1)

=om =2 (S5 b - 4A<Km)|

=(m — 2" (T — 4n — ) 4 4y
= —4m - 1)) n* - H™
Hence S. [(i)( 3(sz))] = (—Z(m -1 Z(ml— Y m_—2 1 m2_ 1)

and E (=) (D3 (Kym))| = 8(m — 1).

Theorem 3.2.3
Let J(K,,*) be the join of complete graph. Then E [(—)(](Km ))] =8(m—1), wherem > 3.

Proof:
Let J(K,,,™) be the join of complete graph order 2m and m? edges. Then adjacency matrix of sum - eccentricity
divided by diameter of J(K,,™) is,

24(K,) 21,
(o) U (Kn™) = 21, 2A(Km)]
Therefore, P ((%)U(Kmm));n) = |771m :Zz;fn(Km) nl, :221;1“(1(,%)|

=Ml — ZA(Km))Z - (Zlm)z
= ((77 - Z)Im - ZA(Km))((n + Z)Im - ZA(Km))
= (1 = Dl — 2(m = D) (0 = Dl +2)™
(0 + 2L, —2(m = 1)) (( + 2Ly, + 2)™ 77
=™t - 2m)(n — 2(m = 2))(n + H™

Hence s,/ = (2 78 2T )

and £ | (2 )0 (K ™)| = 8(m — 1).

Adjacency energy of sum - eccentricity divided by diameter of complement of some regular graphs
obtained by complete graph.

In [4] the complement graphs of D;(K,n), D;(Kym), D3(Kym) and J(K,,™) are denoted by
Dy (K31), Dy (Ky),D3(K5) and J(K,,™). A=] —1— A where A is the adjacency matrix of complement
graph.

Theorem 3.3.1

Let D, (K,,,) be the complement of edge deleting graph 2 of K,,,. Then E [( )(D2 (KZm))] = 4m, where
m= 2.

Proof:

Let D,(K,,,) be the complement of edge deleting graph 2 of K,,,. Then the adjacency matrix of sum -
eccentricity divided by diameter of D, (K,,,) is,

1 w1
dam)( 2 (Kam)) = (2] 20]) where J = L 1]
Therefore, P ((i) (D, (Kzm)), 77) =n*""2(m — 2m)(n + 2m)
Hence S, [ (Dz(sz))] ( —im Zmo— 2)

and E [ (= )(D2 Kom))| = 4m.
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Theorem 3.3.2
Let D5 (K5,,) be the complement of edge deleting graph 3 of K,,,. Then E [( (D3 (Kom) )] =8(m—-1),

where m > 2.

Proof:

Let D;(K,,,) be the complement of edge deleting graph 3 of K,,,. Then the adjacency matrix of sum -
eccentricity divided by diameter of D, (sz) is,

)(DS( Zm))

dl am <2A (Km) ZAZ(IIT(nm))

dmm)(/ (K»™)) (by theorem (3.2.3))
Since E [( ) (U Knm m))] = 8(m — 1), we get
ﬂ@—ﬂ@d&mﬂ-—ﬁm—n
Theorem 3.3.3
Let J(K,,™) be the complement of join of complete graph. Then E (—)(](K ™)] =8(m—1),wherem >
3.
Proof:
Let J(K,,™) be the complement of join of complete graph. Then the adjacency matrix of sum - eccentricity
divided by diameter of J(K,,™) is,

o 0 2A(Km)
dlam)(]( m™) = <2A(Km) 0 )
(dmm) (D5(Kyq)) (by theorem 3.2.2)
Since E[(—)(D3(K2m)) =8(m — 1), we get

> (J(Kn™)] = 8(m — 1).

dlam

Adjacency energy of sum - eccentricity divided by diameter of some irregular graphs

Theorem 3.4.1

Let F,, be a friendship graph. Then E [% (Ep, )] = 22m-—-1) +%(2 ++V18m + 4), where m > 2.
Proof:

The adjacency matrix of sum - eccentricity divided by diameter of the friendship graph F,, with 2m + 1 vertices
is,

r 3 3 3 3

0 37 2 z 2

20 2 0 0

2

3

220 0 0
(dtam)( )_ 2 . .

3 00 - 0 2

2

2 00 - 2 0

SE 9 -
Therefore, P ((.—)(Fm ).n) = (n2 —2n-— ;m) m=2)""tm+2)™

2—-VJ18m+4 2+V18m+4
HenceS[ )( )] ( 2 2 _2>.
1 1 m—1 m

andE[(—)(F )]_ 22m—1)+5 Q2 £ViBm + 4) .

Theorem 3.4.2
Let Gl,, be a globe graph. Then E [( )(Gl )] = 4v2m,wherem > 2.

Proof:
The adjacency matrix of sum - eccentricity divided by diameter of the globe graph GI,,, with m + 2 vertices is,
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0 0 2 2 2 2
0 0 2 2 2 2
2 2 0 0 0 0
(dlam)( m)_ 2 2 0 0 0 0
2 2 0 0 0 0
12 2 0 0 0 O

Therefore, P (2523 (Gl )m) = (1 — Bm) ()™
Hence S, [(—)(Gl )] ( 2V2m  22m 0)

1 m
and E[( =2 (Gl )]

Theorem 3.4.3
Let Ky 1, beagraph. Then E [(;%)(Kllllm )] = 1+ é(l ++/18m + 1), where m > 1.

Proof:
The adjacency matrix of sum - eccentricity divided by diameter of a graph K; 1 ,, with m + 2 vertices is,

dzam)( 11m)— 3/2 3/2 0 O 0 0
-3/2 3/2 0 0 0 0 |

Therefore, P ((_S—E)(K“m) 77) =M™ + 1)(2n? — 2 — 9m)
Hence S, [dam)( Ilm)] <§ \/118m+1) %(1+\/18m+1) -1 0 )

1 1 m-1
and E [(Co) (Kym )| = 1+2(1 £ VIBm+ 1) .

Theorem 3.4.4
Let B, ,, be a bistar graph. Then E [( )(Bmm )] —(+2 +V25m + 4), where m > 1.

Proof:
The adjacency matrix of sum - eccentricity divided by diameter a bistar graph B,,, , with 2m + 2 vertices is,

"0 5/3 - 5/3 4/3 0 - 01
53 0 - 0 0 0 - 0
(Bo)=|53 0 0 0 0 w0
G (B 43 0 - 0 0 5/3 - 5/3|
0 0 -« 0 0 53 — 0

[0 0 -« 0 0 53 - 0]

Therefore,
P ((Gaand(Brun)m) = (*77*(on* ~ 120 = 25m)(On® + 129~ 25m).
Hence S,, [( —) ( mm)]
1 1 1 1
(-2 —V25m + 4) 3@+ V25m + 4) 32— V25m + 4) g(x/25m +4-2) 0 )
1 1 1 1 2m — 2
and E (o) (Bym )| = 5 (22 £ V25m + 4).
Theorem 3.4.5
Let B?,, ., be a square bistar graph. Then E [(%)( Bzm‘m)] = 1+ %(1 +V36m+1).
Proof:

The adjacency matrix of sum - eccentricity divided by diameter a square bistar graph B?,, ,,with 2m + 2
vertices is,
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"0 1 3/2 3/2 - 3/2 3/2
1 0 3/2 3/2 - 3/2 32
3/2 32 0 0 - 0 0
G (Bfm)=[3/2 3/2 0 0 -« 0 0
3/2 32 0 0 - 0 0
3/2 32 0 0 -~ 0 0]

Therefore, P ((T)(Bzmm) 7)) = (P10 + D)% — 5 — 9m)
[(m)(Bzm,m)]=<g(1—\/3;6m—+) E(1+\/5;6m—+) 1 0 )

Hence Sp
1 2m-1

and E [(dffm m,m)] = 1+;(1£V36m + 1).

1IV.  Adjacency Energy Of Product - Eccentricity Divided By Diameter Of Graphs
Definition:
Let e(v;), e(v;) be the eccentricity of the vertices v;, v; respectively, for all i, j = 1,2,---,m. Then the adjacency
matrix of the product - eccentricity by diameter, is defined as

e(Vi)e(Vj)
peu - {

, if v; adjacent to v;

diam G
0, otherwise
The adjacency matrix of product - eccentricity divided by diameter is a symmetric matrix with
eigenvalues as n, =n, = -+ = n,,. The characteristic polynomial of (—)(G) is given by [nI — (dlam)( )|

The adjacency energy of product - eccentr|C|ty divided by diameter the graph G is defined as the sum of the
absolute values of n;, i = 1,2, ol

Adjacency energy of product — eccentricity divided by diameter of some standard graphs
Theorem 4.1.1

Let K,, be a complete graph. Then E [(—)(Km)] =2(m — 1), wherem > 2.

Proof:
The adjacency matrix of their product - eccentricity divided by diameter of the complete graph K, with m
vertices is,

o1 1 -1
1 01 - 1
G Kn) =[1 1 0 1| = AKn)
Since E(K,, ) = 2(m — 1), we get
diam ] =2(m—1).

Theorem 4.1.2
Let K, be astar graph. Then E [( )( 1m)] = 2v/m, where m > 1.

Proof:

The adjacency matrix of product - eccentricity divided by diameter of the star graph K; ,,, with m + 1 vertices is,
o1 1 - 1
1 0 0 - O

G am) ={1 0 0 - 0f = AGKym)
1 0 0 -0

Since E(Ky ) = 2\/_ we get
[(dlam)( m)]
Theorem 4.1.3
Let K, be a complete bipartite graph. Then E [% (Km‘m)] = 4m.
Proof:
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The adjacency matrix of product- eccentricity divided by diameter of the complete bipartite graph K, ,, with 2m
vertices is,

| e

1 - 1
= dLam)( mm)
Since E [(—)( mm)] = 4m, we get

[ dzam)( mm)] = 4m.

Adjacency energy of product - eccentricity divided by diameter of some regular graphs obtained from
complete graph
Theorem 4.2.1

Let D; (K,,,) be the edge deleting graph 1 of K,,,,. Then E [ )(D1 (KZm))] = 8(m — 1), wherem = 2.
Proof:
Let D, (K,,,) be the edge deleting graph 1 of K,,, order 2m, m = 2,3,:--,n and 2m(m — 1) edges. Then
the adjacency matrix of product - eccentricity divided by diameter is,
2A(K,,) 2A(Kyp)

Gam) o)) = 50 k™) 280K

= ) (D1 (Kzm))
since E [(2-) (Dy (Kzm))| = 8(m — 1), we get

E |Gy (D1 (Kym))| = 8(m — 1)
Theorem 4.2.2
Let D5 (K,,,) be the edge deleting graph 3 of K,,,,. Then E [( )(D3 (sz))] =12(m — 1), where m > 3.

Proof:
Let D;(K,,,) be the edge deleting graph 3 of K,,, order 2m, m = 3,4,---,n and m(m — 1) edges. Then the
adjacency matrix of product - eccentricity divided by diameter is,

G @y m) =[50y 0™}

Therefore, P((M) (D3 (Kym)),m) =

diam
Nln _3A(Km)
) —3A4(K,,) Ny,
3A(Km
= [l [ —%| (by lemma 2.1)
_9(m=2)A(Km)+9(m—DIm

=n™m |nlm - | (by lemma 2.3)

= |n21m —9(m — 2)A(K,,) —9(m — 1I,,|

o (s

=(m — 2)™ (20D 9(m — 1)) (Z2D 4 g ym-t

= (1 - 9(m — 1) — 9™
Hence S, [(o) (D3 (Kzm))] = (_3("11 - 3(m1— % m__3 1 m3_ 1)

and E [ () (Dy (Kym))| = 12(m — 1),

Theorem 4 2.3

Let J(K,,,™) be the join of complete graph. Then E [(%)U(Kmm))] = 8(m — 1), where m > 3.

Proof:

Let J(K,,) be the join of complete graph order 2m and m? edges. Then the adjacency matrix of product -
eccentricity divided by diameter is,

 RAK) 2l
U™ = |5 2A(Km)].

= ) EKn™)
Since E [(—)(/(K '“))] = 8(m — 1), we get

[dlam (](Km ))] - 8(m - 1)
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Adjacency energy of product - eccentricity divided by diameter of the complement of some regular
graphs obtained by complete graph.
Theorem 4.3.1

Let D, (K,.,) be the complement of edge deleting graph 2 of K,,,. Then E [( (D2 (sz))] = 4m , where
m = 2.

Proof:
Let D, (K,,,) be the complement of edge deleting graph 2 of K,,,. Since A(D,(K,,)) = <A(§m) A(I(; )), we
m
get the adjacency matrix of product - eccentricity divided by diameter is,
1 - 1
2
() (D2 (Kym)) = (2] 0]) where ] = L 1]
dlam)( Z(KZm))

Also since E [(—)(D2 (sz))] = 4m, we get
) (D, (Ky))| = 4m.

[ dlam

Theorem 4.3.2

Let D;(K,,,) be the complement of edge deleting graph 3 of K,,,. Then E [(%)1D3(K2m))] =8(m—-1),
where m > 2.

Proof:

Let D;(K,,) be the complement of edge deleting graph 2 of K,,. Since (%)(Dg,(l(m)) =
(3A((;< ) 3A(§m)), we get the adjacency matrix of product - eccentricity divided by diameter is,
<2A(Km) 21, )

(dmm)(](K ™)) (by theorem (4. 2 3))
Also since E (—)(](K ™)] = 8(m — 1), we get
E[(dmm)(D3(K2m)) =8(m—1).
Theorem 4.3.3
Let J(K,,™) be the complement of join of complete graph. Then E [(%)(](Kmm))] =12(m —1) , where

m = 3.
Proof:

Let J(K,,”) be the complement of join of pair of complete graph. Since (%)(](Kmm))=
(ZA(Km) 21,
2,  2A(K)

), we get the adjacency matrix of product - eccentricity divided by diameter is,

m 0 3A(Km)
dlam)(]( m™) = <3A(Km) 0 )
(dlam) (D3(K3p)) (by theorem 4.2.2)
Also since E (—)(D3(K2m)) =12(m — 1), we get

E[(T)(](K ™)1 = 12(m - 1).

Adjacency energy product - eccentricity divided by diameter of some irregular graphs
Theorem 4.4.1
Let F,, be a friendship graph. Then E[ )(F )] = 22m—-1)+ (1 +vV2m+ 1), wherem > 2.

Proof:
Let F, be a friendship graph with 2m + 1 vertices. Then the adjacency matrix of product - eccentricity divided
by diameter is,
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01 1 - 1 1
102 - 00
120 - 00
(dtam)( e P
100 - 0 2
100 2 0

Therefore, P ((—)( ), n) =m*-2n-2m)(n—-2)"*(n+2)™
Hence S, [( )(m)] <1+ 1m+ tovamd ’ _2)

1 m—1 m
and E[ ) (B )] 2@m-1)+ 1 +V2m+1) .
Theorem442
Let Gl,, be a globe graph. ThenE[( —)(Gly, )] = 4\/2m.
Proof:

Let GL,,, be a globe graph with m + 2 vertices. Then the adjacency matrix of product - eccentricity divided by
diameter is,

0 0 2 2 2 2

0 0 2 2 2 2

2 2 00 0 0
(dmm)( lx)=[2 2 0 0 0 0

2 2 00 0 0

2 2 0 0 0 0
= () (Gl

diam

Also since E[(—E)(Gl )] = 4/2m, we get
[(dlam)(Gl )]_ 4\/_

Theorem 4.4.3
Let Ky 1, be agraph. Then E [(%)(Kl,l,m )] = §+ % (1++V32m+1).
Proof:

Let K, 1., be a graph with m + 2 vertices. Then the adjacency matrix of product - eccentricity divided by
diameter is,

ro 1/2 1 1 1 17
1/2 0 1 1 1 1
1 1 0 O 0 0
G (s )= 1100 0 0]
1 1 0 0 0 0
1 0 0 - 0 O
Therefore, P( )( Kiim), 77) =M™ 12y + 1)(2n* —n — 4m).

Hence, S, [( — )( 11m)]

(Z(l —V32m+1) %(1 +V32m + 1) —% 0 )
1 1 1 m-1

and E |G (Kuam )| = 345 (1 £V32m +1).

Theorem 4 4.4

Let B, ,, be a bistar graph. Then E [(%)(Bm,m )] = %(il +VIm+1).

Proof:

Let By, ., be a bistar graph with 2m + 2 vertices. Then the adjacency matrix of product - eccentricity divided
by diameter is,
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r0 2 - 2 4/3 0 07

PE 12 0 o o0 0 - 0
(diam)(Bm'm) |43 0 -0 0 2 - 2f
O 0 -0 0 2 - 0

Lo 0 - 0 0 2 - 0

Therefore,

PE
d <(diam)(erm )'n) = (M*™2(3n* — 4n — 12m)(3n* + 4n — 12m)

Hence S, [(ﬁ) (Bim )] =

(2(—1—\/9m+1) SA+VImFD) ZA-VIm+D (WIm+I-1) 0 )

PE
diam

A

1 1
) (B )| = 21 £VIm+1) .

and
1 1 2m — 2

Theorem 4.4.5
Let B2, be a square bistar graph. Then E [(%)(Bzmlm)] = %+ %(1 +V/64m + 1)

Proof:

Let B%,, , be a square bistar graph with 2m + 2 vertices. Then the adjacency matrix of product - eccentricity

divided by diameter is,

0 1/2 1 1 1 1
12 0 1 1 11

. 1 1 00 00

(M)(Bzm,m)z 1 1 00 0 ol
1 1 00 00
L1 1 00 - 0 o

Therefore, P (=) (B?mum ) ) = (1)?™ (2 + 1)(20* — 1 — 8m).

Hence S, [(%) (Bzmym)] =

1 1 1
(Z(l—\/64m+1) ZA+Veam+D - 0 )
1 1 1 2m-1

and E [r) (B mm)| = 3+ (1 £V6IM +1) .
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