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Abstract. The status of a vertaxis defined as the sum of the distances betwesmd all
other vertices of a connected graph. In this papelintroduce thea( b)-status index of a
graph. We also compute tha, p)-status index of wheel and friendship graphs. Aleo
introduceF;-status index, first and second status Gouravaésdi symmetric division
status index of a graph and compute exact fornfalasheel and friendship graphs.
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1. Introduction

Let G be a finite, simple, connected graph. MéG) be the vertex set arie{G) be the
edge set 06. The degreels(u) of a vertexu is the number of vertices adjacentutor he
distance, denoted y(u, v), between any two vertices andv is the length of shortest
path connecting andv. The status(u) of a vertexu in G is the sum of distances of all
other vertices fronu in G. For undefined terms and notations, we refer [1].

A graph index is a numerical parameter mathenitidarived from the graph
structure. The graph indices have their applicationvarious disciplines of Science and
Technology [2, 3]. Some of the graph indices cafobed in [4, 5, 6, 7, 8, 9, 10].

The first and second status connectivity indicesanwntroduced by Ramane at al.
in [11], defined as

s@)= > [olw+av)], sG)= > a)alv).
wiE(G) wiE(G)
In [12], Kulli introduced the product connectivigyatus index, defined as
1
PS(G) = S
(© uvD;(G)\/U(U)U(V)

The reciprocal product connectivity status inded general second status index
were introduced by Kulli in [12], and they are defil as

RPS(G)= > Jo(u)a(v). sG)= Y [owaW)],

wE(G) wOE(G)
wherea is a real number.
We introduce thé&;-status index of a graph and is defined as
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FES@)= Y [oW’+aw)’].

WwE(G)

We introduce the first and second status Gounadiaés of a graph, defined as
GO,(G) = Y [o(u)+a(v)+a(u)av)],

wiE(G)

GO, (G)= Y a(uaWo(u)+oW)].

wlE(G)

We define the symmetric division status index gfaph as
os(E) = ¥ [a(u) . a(v)}

WIE(G) o(v) o(u)
Motivated by the work on status indices, we introglthe 8, b)-status index of a
graph and it is defined as
S (G) = Y [o) o(v) +a(u) )]
wOE(G)
wherea andb are real numbers.

Recently the first and second Gourava indices vetueied in [13].Recently,
some status indices were introduced and studied ascmultiplicative vertexstatus
index [14], multiplicative first and second statndices [15], multiplicative &, b)-status
index [16], F-status index [17]ABC status index [18], multiplicativ&sA statusindex
[19], harmonic status index [20], status conndigtizoindices [21].In this paper, the,(
b)-status index of wheel and friendship graphs aterchined.

2. Observations
We observe the following relationships.

1. The first status indes, (G) =S ((G).

2. The second status indes (G) :%SM(G).

3. The product connectivity status indes(G) =%S (G).

Nl

1
>

S, 1 (G).

2

N

4. The reciprocal product connectivity status indePS(G) =

Nl

The general second status ind&XG) :%Sa,a(G).

TheF;-status index/;S(G) =S, ,(G).
The second status Gourava ind830, (G) = S, , (G).
The symmetric division status inde®s(G) = s _,(G).

© N o u

3. Resultsfor wheel graphs
A wheel graphW, is the join ofC, andK;. ThenW, hasn+1 vertices and r2edges. A

graphW, is shown in Figure 1.
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Figure 1. Wheel grapiW,
In W, , there are two types of edges as follows:

E; = {uv O E(W,) |d(u) =d(v) = 3}, [Ei] =n.
E,= {uv O E(W,) | d(u) =3,d(V) = n}, |Es| =n.
Therefore there are two types of status edgesvas @i Table 1.
o(u), a(v) \uv 00 E(W,) (2n-3,7-3) (n, 2n-3)
Number of edge n n

Table 1: Status edge partition &Y,

Theorem 1. The @, b)-status index of a wheel graj, is
Sup(Wy) =n[2(2n-3** J+n[n? (- 3° +n° (21— 7] (i)
Proof : By using definition and Table 1, we deduce

SoW)= > [o(? o (v)° + o ()’ o(v)? ]

uwiE(W,)
=n[(2n-3*(n-3"+(n-3°(2- ¥J+n[n*(2- ¥+r°( @a- B]
=n[2(2n-3** J+n[n? (- +n°( 11— 3*]

Corollary 1.1. From observations and by using equation (i), waldish the following
results.

1 S(W,)=7n*-on.
(2 S, (W,)=6n*-15+ .

@) PSW,)=— n

“on-3’ n(2n-23)

4 RPS(W,)=n(2n-3)+nyn(n-3.
G SW,)=n-3Pn+(2?-3)"n.
(6) FS(W,)=13-3&°+ 2h
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(7  S6O,(W,)=n(2n-3) (11 - 27+ 18

):9n2—181+9

(8) SDS(W, =3

Theorem 2. The first status Gourava index of a wheel grafhs
SGO, (W, ) =6n° —8n?.
Proof: By definition, we have

o W)= Y [ow+oW)+owav)]

wiE(W,)
Thus by using Table 1, we deduce
GO, (W,) =n[(2n-3)+(n-J+( - 3( 2- }
+n[n+(2n-3)+n(n- 3]
=6n°-8n?,
5. Resultsfor friendship graphs

A friendship graptF,, n = 2, is a graph that can be constructed by joimingpies ofCs;
with a common vertex. A gragy is presented in Figure 2.

Figure2: Friendship grapk,

Let F, be a friendship graph witm21 vertices andr8edges. By calculation, we
obtain that there are two types of edges as follows

E, ={wOE(F,)|de (W)=d: (v)=3, Edl =n.
E, ={wDE(F,)|dg (u)=2d (v)= 2}, E2| = 2n.
Therefore, irF,, there are two types of status edges as givealiteT2.
o(u), a(v) \uv O E(F,) 4n-2,4h0-2) (2n, 4n - 2)
Number of edge n 2n

Table 2: Status edge partition &,

Theorem 3. The @, b)-status index of a friendship graphis given by
Sp(Fa) =n[2(an- 27" J+ [ (2)* (4~ L +(2)°( 4=~ ¥] (i)
Proof: From definition and by using Table 2, we obtain
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Sw(R)= Y oo +aW)a(v)?]

uvDE(Fn)
=n[(4n-2*(an- 2"+ (- 2°(4- 2]+ 2[( 2)*( A- P+( @°( m— )3]
=n[2(4n-2** ]+ (1) (4- 2 +(2)°( a- ¥]

Corollary 3.1. From observations and by using equation (i), eewe the following
results.

1) s(F,)=20*-an.
(2  S(F)=32n°-24°+ M
- n n n .
4n-2 \In(2n-2)
@  RPS(F,)=n(4n-2)+a/n(n-1
G S (F)=(an-2"n+(a?-a)" o,
6) FS(F)=72n-64%+161.
(7)  SBO,(F,)=2n(4n-2(122- 3

140’ -1+ 2
8 DS(F,)="r-—— "%
® (Fn) 2n-1

(3) Ps(F,)

Theorem 4. The first status Gourava index of a friendshigbra, is
GO, (F,) =32n° - 4n” - 4.
Proof: By definition, we have

G0, (G)= Y [o(w+o(v)+a(u)o(v)]

wE(G)
Thus by using Table 2, we obtain

GO, (F,) =[(4n-2)+(4n- D +( - 2( 4- 2n
+2n+(4n-2+ n(H- 2]
=320 - 4% - 4.
4. Conclusion
In this study, theg, b)-status index and some other status indices ficptar values of
a andb for wheel graphs and friendship graphs are computed
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