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1. Introduction

Let G be a simple, finite connected graph with vertex\§&) and edge sdt(G). The
degree of a vertex, denoted bylg(Vv), is the number of vertices adjacentvtim a graph

G. The distancel(u, v) between any two verticasandv in a graphG is the length of
shortest path containingandv. The statusi(u) of a vertexu in G is the sum of distances
of all other vertices fronu in a graphG. For undefined term and notation, we refer the
book [1].

A graph index is numerical parameter mathematidatived from graph
structure. In Chemical Graph Theory, graph indi@save found some applications in
chemical documentation, isomer, discrimination, @BASPR research [3, 4].

The first and second status connectivity indides graph were introduced in [5]
and they are defined as

s@G)= > [o)+oW)], S(G)= > alua(v).
wiE(G) wIE(G)

Recently, several status indices of a graph ssclirst and second hyper status
[6], F-status index [7]ABC, augmented status indices [8], multiplicativetfaad second
status indices [9], status Gourava indices [12jmuamic status index [13], geometric-
arithmetic status index [14] were introduced anligd.

We introduce the minus status index, square siatiex of a graph as follows:

The minus status index of a graphis defined as

MS(G)= > lo(u)-a(v).
wE(G)
The square status index of a gr&pls defined as
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ss@)= Y [o)-oW)]*

wiE(G)
We also propose the minus status polynomial andrsgstatus polynomial of a
graph and they are defined as
MS(G, x) = Z xotw)-a(v)
wIE(G)

$(G, x) = X[U(u)—a(v)]2 .
UVDZE;‘G)
The inverse sum indeg index of a gréplvas defined in [15] as

@)= Y dg (u)dg (v) .
wie(e) de (U) +dg (V)
Motivated by the definition of inverse sum indegéx, we introduce the inverse
sum status index of a graph as follows:

Iss(@)= Y _olalv)
wiele) o (W) + o (v)
Recently, some new graph indices were studiedén1Z, 18].
In this paper, we compute the minus status indguare status index and their
polynomials of wheel graphs and friendship gragtiso we determine the inverse sum
status index of wheel and friendship graphs.

2. Resultsfor wheel graphs
A wheelW, is the join ofC, andK;. ClearlyW, hasn+1 vertices andr2edges. A wheel
graphW, is shown in Figure 1.

¥1

Figure 1. Wheel graptW,
Let G =W,. In G, there are two types of edges as follows:
E:={uvJE(G) | do(u)= dg(v)=3}, [E1l =n.
E,={ulE(G) | ds(u)=3, ds(V)=2n}, |Ez] =n.

Hence there are two types of status edges as miveable 1.
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o(u), av)\uv O E(G) 4n-3,M50-3) 0, 2n-3)

Number of edges n n

Table 1: Status edge partition &Y,

Theorem 1. The minus status index of a wheel gr&ghis
MS(W,) =n(n- 3).
Proof: From definition and by using Table 1, we derive
MS(W,)= > lo(u)-o) =[(2n-3-(2n-3In-[n-( - 3IIn
wiE(G)
=n(n-3).

Theorem 2. The square status index of a wheel grdftis

SS(W,) =n(n - 3%

Proof: From definition and by using Table 1, we derive

ssw,)= Y [ow-oW)]
wiE(G)
=[(2n-3) - (-3 n+[n-(2- 3|°n
=n(n-3)°.

Theorem 3. The minus status polynomial of a wheel gréighs
MS(W,,x) = nx® +nx""2.
Proof: From definition and by using Table 1, we have
MS(Wn , X) = z X‘U(U)-U(V)‘
uwiE(W,)

l(2n-3)-(2n-3) In-( -3

=nXx + nx

=nx® +nx""3,

Theorem 4. The square status polynomial of a wheel giajlis
SS(W,, x) = +nx" I,
Proof: By using definition and Table 1, we obtain
SUSERD MR

wiE(W,)
— pd@-3-(2n=3]" | In-(-3)°
=+ (",

Theorem 5. The inverse sum status index of a wheel giais

SS(W,) = n(2n6—(§)_(§— 3
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Proof: From definition and by using Table 1, we deduce

o(u)a(v)
1SS(W, ) _uvmg(lwn) o) +o(v)
:{n(Zn—S)(Zn— Q}H[n( - 3}1
2n—-3+2n-3 n+ 21— 3
_n(2n-3)(m;-3
- e(n-1

3. Resultsfor friendship graphs

A friendship graptF, is the graph obtained by taking= 2 copies ofC; with a vertex in
common. A graplf, is presented in Figure 2.

Figure2: Friendship grapfr,

Let G = F,.. A graphF, has 2+1 vertices andrBedges. IrG there are two types
of edges as follows:

E:={uvJE(G) | do(u)= dg(v)=2}, [E1l =n.

E,={uvE(G) | ds(u)=2n, dg(v)=2}, IE;| = .
Thus there are two types of status edges as givEable 2.

o(u), o(v)\uv O E(G) (4n—-2,M-2) (-2, D)

Number of edges n 2n

Table 2: Status edge partition &,

Theorem 6. The minus status index of a friendship gr&pls
MSF,) =4n(n-1) .
Proof: From definition and by using Table 2, we obtain

MS(F,)= > lo(u)-o(v)
wiE(F,)
=[(4n-2)-(4n- n+[(4- 2- 2| 2
=4n(n-1
Theorem 7. The square status index of a friendship giapb
$(Fn) =8n (n - 1)2-

Proof: From definition and by using Table 2, we deduce
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ss(F)= Y low-oW)?

wOE(F,)
=[(4n-2) - (4n- 2’ n-[4- 2= 2)* 2
=8n(n-1)2.

Theorem 8. The minus status polynomial Bf is
MS(F,,x) =nx® + 2nx 2D
Proof: By using definition and Table 2, we have
MS(Fn , X) - z yow-o(v)|
wiE(F,)
(4n-2)~(4n-2)

2(n—])'

| h-2- 2

=nx + 2nx

=nx° + 2nx

Theorem 9. The square status polynomialFefis
SS(F,,x) =nx® + onx¥n-9"
Proof: From definition and by using Table 2, we derive
$(Fn ’ X) - Z X[cr(u)—cr(v)]2
wiE(G)
[(4n-2)~(an-2]°
4n-1° '

H-2 2

=nx + 2nx[

=nx° + 2nx

Theorem 10. The inverse sum status indexfs
_n(2n-D(m-2

3n-1 '
Proof: By using definition and Table 2, we obtain

sS(F)= Y o(u)a(v)

wiiege,) o (u) +o(v)

:[(4n—2)(4n— 2)}”[(41— 2 m}zh

1SS(F,)

An-2+4n- 2 h- 2+ 2
_n@2n-0D(7mm-12
3n-1 '

4. Conclusion

In this study, the minus status index, square staiex and inverse sum status index for
wheel and friendship graphs are computed. Also sistatus polynomial and square
status polynomial for wheel and friendship graptesdetermined.
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