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ABSTRACT
The distance energy of the graph is the sum of absolute eigenvalues of
the distance matrix of the graph .in this paper we obtain the upper and lower
bound for the distance energy of the wheel graph as well as the upper bound

and loer bound for greatest eigenvalue of distance matrix of wheel graph .
. N ;. 'Y
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Introduction :

In this paper we consider the wheel graph W1,P . Wheel graph is obtain
‘ from Cp by joining each vertex to new vertex v is the wheel on p+1 vertices .

~
~

(W} II{Ws) 1IT1{ W)



,@\ Issue : Xii,Vol. - |
N

&) VRJFPS

ISSN 2348-7976
Jan. 2019 To June 2019 IZ]

IMPACT FACTOR
P p.30

The concept of energy was introduced by I. Gutman in the 1978. [1] .let G be
the graph on n vertices then adjacency matrix of graph G is denoted as the A(G) and is
defined as :

A@G) =ay] .

1if v;is adjacent to v;

0 otherwise

Let Ay Zsy,.... A be the eigenvalues of the A(G) . The energy of the graph is defined

Where a;= {

as the sum of absolute eigenvalues of the adjacency matrix of the graph .
i.e.E(G) =Y, |4;| for more details see [2,3]
The distance matrix of the graph G is denoted as the Ax(G)and is define as -

AXG) = [dy]

nxn.
_ distance of v;ta v;

ez 8 ;g, 0 if vis not connected te v;

Let pty, Uy M, -..... , U be the eigenvalues of the di§tan<:e matrix Ap(G) of G then

distance energy Ep(G)of G is define as

Ep(G) = X7, il for details on dista;lce energy see [4,5] . motiw)atcd-by this concept

of distance energy we compute the upper bound and lower bound of distance energy

of wheel graph also we established the best possible upper bound and lower bound for

the greatest eigenvalue of the wheel graph

Lemma : Let W, p be the wheel graph on p+1 vertices then-

Ep(W,p) =4p +2 Zp i<j dz(ui,ui)
d(ui,uj);tl X

Proof:- Since edges in W, p consist of union of edges in cycle on p vertices and
edges in star graph on p+1 vertices . But cycle on p vertices contain p edges and

star graph on p+1 vertices consist of p edges .

" Therefore number of edges in Wy p=p+p=2p.

Since the sum of squares of cigenvalues of Ap(W i p) is the trace of Ap(Wip) * .

0
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~Ep(G)y= X0 o1
= S‘p ?:0 d‘l d/‘

4i=0
= Xhodu’ i di;dj;
d#j
=3P odi;jd;; since d; =0 for the wheel graph .
i=j
=257 o d (v, wy)’
i<j

* In the distance matrix of the wheel graph there are p edges (from the above

discussion )suct thatd(u;, u; )=1 .

=AY o, dunu)]
i<jd(vivj)#1
= 4p+2Y° o  dwy)’
- i<jd(vivj)=1 '

“Ep(Wip)=4p+23° o d*(uy)
d(uLul-):ﬁl

" Theorem : Let G be the wheel graph Wi p . then
¢ L

4p + 2% i (U y) SEf(Wip) < ,(-P+ 1)

\, “(usu ,-::1. \
Proof : comsider,

(Eo (G = (ZFe i )*
Using statement of Cauchy- Schwarz inequality

5o <[5

\=1 / =1
-Takex; =1 and y; =|u;|
We get |

(gl < (20 1B o 1?)

i

{=

%)

1

. dz(u,.u,)J

dlusuj =1
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=(P+1) [‘*P +2Y dz(u,._u/-)l

. A
d.rAu:‘u!l_ 1 3

~(Ep (G)) = J(l’+ 1) [4p 3o 2 yE i< dz(lt,.‘zzj)} ()

dusus=1
Now , consider the inequality ,
(ZEs w2 g

(P V= 2o’

“(Ep (G))'2

1p + 2 %° i dz(ui.uj)}

afuzuj,=t

Taking square root on both side

~Ep (G)= J'-’fp + 23" i< d"(ui‘ul-)‘ ' (:7_)

RTINS

From above two equations , - R

4'p + 2 Zp i<j dz(ui'u,-)

d{uui#l

I[‘?p +2% i<j d2(u; )| <EG) € \[@ +1)
Y ug u il

\

Theorem :-Let G be a whee graph and H(G ) is the greatest eigenvalue of the matrix then
1G> (p3)+yp2-3p+9.

Proof :- Let V={ V5, Vi, V2 yeeeeevec Y} »

Consider the distance matrix of G .
Ao (g e o eee g

XG) = d?(, d.,, d?r.
d:"ﬂ d;ﬂ d;vp

o]

o)
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From above two equations ,
l[["m + 2% <j @ (u..-_‘u,‘)l <E¥G) < j(p +1) {4[} +23° icj Ay
A dlupuii=l a{uui£
Theorem :-Let G be a wheel graph and #(G ) is the greatest eigenvalue of the matrix then
u(G)>(p-3)+Jp?-3p+9.
Proof :- [et V= { Mo s Vi3 VO gevnrosang Vp} -
. . Consider the distance matnx of G .
os Bg1  ov i  Hog
Do) = d;“ d;.] e d;F
dg ' dp dy
Lot X=(, X1;XKgyr - - X,)" be the eigenvector of D(G) corresponding t6 the
greatest eigenvalue [(G) .
~D(G) X=u(G) X
o . ' oy d«.u 5 RS es s mrmis dk-p Xo ’ ;1'5
dig dy, *dy, 11X x
A I T e ©
t dﬂC lip} tee sea ese see weewe d'_l‘_!! 'tu xp
Since the graph G is wheel graph , diameterof Gis lor 2. ied;; =0ord;; =lord;; =2 .
’ LetA={vo} andB={ v, va,...c..., % }
Take x;7= min¥y and x; =min X . k> 0x,€ X
From equation (1)
”(G ) Xi= Xﬁ:iﬁ) dOI;Ilc g
= HG) %2 px; (< Lp_qoi = I and x;is min of x ) ————(2) .
Also

Q
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[I(G ) xJ N —ﬂ l}n "1.
~H(G) = Ed =1 GaX it Edlk L R (3)

Since each row of D(G) contains only three 1’s , -~ ), =1ty =3 .

And each row of D(G) contains (p-3) numb_er of2’s, -~ Zdik—g dgexe=2(p-3)
From equation (3),

(G ) x;= 3 x;+ 2(p-3) X

= (G )x5- 2(p-3) 5= 3 X

A(#(G ) - Ap-3)) XZ 3 i —---(4)

= (G ) (K(G) - 2(p-3)) xixi= 3p XiXj

= p(G) ((G)-2(p3)) = 3p

= (G ) -2p-3)x(G)-3p 20

Solving thi; quadratic'equation we get.

- W 12 B2 T

-2

=(p-3) £J/x2—6p+92+3p ,
=(p-3) x> -3p+9
S u(G)HZ (p3) +JxT—3p+9

Theorem :-Let G be a wheel graph and p(G ) is the greatest eigenvalue of the

matrix then #(G )< d(p-3) +/d%p? — 3d?p + 9d? . where d is the diameter
of the wheel graph.

Proof :- Let V={v,, v, W

Consider the distance matrix of G .

O

e A('r,, -

AN
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Let X =(X0 , X1,X2, - ceceennen .x,,)T be the eigenvector of D(G) corresponding to the greatest
eigenvalue #(G) .
DG X=(G) X
og dgpy oo g% Xg
d:w d:u d:l,, x1 ~1(G) x1 @
dyy dyy oo L8] - 5
exA={wp}adB={v;,v2,.c0c0.0, p }
Take x;= maxXj, and x; = max X ,l; >0 X;_,'.E X.
From equation (1)
H(G ) xi =X dor Xy T e

Since disdiameterof G ,d>0.

(G ) xS dp x; (7 Xh_odoe=1 and x; is max of xy ) =---mm-en (2)
Also
#(G ) x; = T djuXe
= (G ) x5= Xay 1 Gt Ty 2 djp Xy ----mmmmmmmmems (5)
(G )x;< 3d x; + 2d(p-3) x;j
< H(G )xj- 2d(p-3) x;= 3d x; .
~(JUG ) - 2d(p-3)) ;< 3 d x; -=---(4)
42 G ) (;(G )~ 2 d(p-3)) xx;= 3dp xx;

~ (G ) (#(G)-2d(p-3)) = 3dp
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~ (G ) -2d(p-3)(G ) -3dp <0

2d(5—3) = 1d2{(p—312—1{-3dp)

puG)= 2
= d(p-3) £/d%x% — 6d?p + 9d* + 3d?p
= d(p-3) +£/d?p?* — 3d?p + 9d?
- (G )<d(p-3) +Jd*p? — 3d?p + 9d?  —-oeeeeee- ©)

We get the required result .

Remark :The lower and upper bound of greatest eigenvalue of wheel graph obtain

in above theorem are cqual when G = W, ¢ where P < 4 .
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