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Abstract. In this paper, we introduce the status Nirmalaeinéind status Nirmala
exponential of a graph. We compute the status Nanradex and its corresponding
exponential of some standard graphs, wheel graplsfrendship graphs. Also we
establish some properties of newly defined staius® index.
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1. Introduction
Let G be a finite, simple, connected graph with verte\§G) and edge sef(G). The
degreeds(u) of a vertexu is the number of vertices adjacenttdNe refer [1], for other
undefined notations and terminologies.

The first and second status indices gfaphG were introduced by Ramane et al.
in [2], and they are defined as

s@)= > [o)+a)], S(G)= > og(u)og (V).
WE(G) wiE(G)
Recently, some status indices were studied, fomele, in [3, 4, 5, 6, 7, 8, 9].

The Nirmala index was introduced bylKinl [10] and defined it as

N@G)= Y g (W+dg ().

wE(G)
Recently, some Nirmala indices were studied, fanexle, in [11, 12, 13, 14, 15,
16, 17, 18, 19].
Motivated by the definitions of the si&tand Nirmala indices, we introduce the
status-Nirmala index of a graph and defined it as,

NEG)= > )\/J(u) +o(v).

wE(G
We also propose the status Nirmala expiadesf a graph and it is defined as
N(Gx)= >, ooty

wiE(G)
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In this paper, we determine the stalinsala index and it's exponential of certain
graphs.

2. Results
2.1. Complete graphK, onn vertices
Theorem 1.The status Nirmala index of a complete griplis

n(n _1)3/2

—\/E :

Proof: If K, is a complete graph withvertices, therdy (u)=n-1andJ(u) =n-1 for
any vertexuin K. Thus

N(K,)= T Vool =200 -2+ (-1

uvDE

N(K,)==

3/2

_n(n- 1)
NG

2.2. CycleC, onn vertices

Theorem 2.Let C, be a cycle om vertices. Then
r12

SV(Cn):—ﬁ, if nis even,
n(n-1) L
= , if nis odd.
N7

Proof: If Cyis a cycle wittn vertices, therd. (u) =2 for every vertexuin C.

2
Case 1.Supposea is even. Thero (u) :% for any vertexu in C,.. Therefore

N(C,)= > Vo) +a(v)

wiE(G)
n2 n2

uvDE 4 4

Case 2.Suppose is odd. Theno (u) = _T for any vertexu in Cp. Thus

N(C,)= > Joluw)+a(v)

wiE(C,)

_ (n—l)zJ ((n—l)zj_n(n—J)
_uvDEZ(cn)\/[ 4 * 4 B \/E .
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3. Results for wheel graphs
A wheelW, is the join ofC, andK,. ClearlyW, hasn+1vertices andr2edges. A grapkivs
is depicted in Figure 1.

Figure 1. Wheel grapi,

Let W» be a wheel witm+1vertices and rRedges. I\, there are two types of
edges as follows:

E: = {u € E(W) | d,, (u)=d,, (v)=3}, |E1] =n.
E:={uweEW)|d, (u)=3, d, (vV)=n} |E2| =n.

Thus there are two types of status edges as givEable 1.

(2n-3,2n-3) (n, 2n-23)
n N

o(u), a(v) \uv € E(W,)

Number of edges
Table 1: Status edge partition w¥,

In the following theorem, we compute thetiss Nirmala index of a wheel graph .

Theorem 3.The status Nirmala index of a wheel grafhis
SN(W,) =n/4n-6+ndan- 3.
Proof: By definition and Table 1, we deduce

SN(W,) = Jo(u)+a(v)

wOEW,)
=m/(2n-3)+(n-3 +nn+(n- 3

=m/4n-6+n/- 3.
In the next theorem, we compute the stitmala exponential of a wheel graj¥,

Theorem 4. The status Nirmala exponential of a wheel gréflis
SN (W, X) = x40 4+ ! 73,

Proof: From definition and by using Table 1, we have
N (W X) - z xVot+alv)
n’
wiE(W,)

= /@33 | (-3
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— r])(\/4n—6 + nx\/ 3n—3'
4. Results for friendship graphs
A friendship graphF,, n = 2, is a graph that can be constructed by joimigpies ofCs
with a common vertex. A graghy is presented in Figure 2.

Figure 2: Friendship grapk4
Let F, be a friendship graph witm21 vertices andrBedges. By calculation, we
obtain that there are two types of edges as follows

E, ={wDE(F,)|de (W)=d: (V=3 [Eal =n.
E, ={wOE(F,)|de (u)=2de (v) = 21}, [Eal = 2n.
Therefore, irFy, there are two types of status edges as giveateT2.
a(u), a(v) \uv € E(Fy) (4n-2,4n-2) (2n, an-2)
Number of edge n 2n

Table 2: Status edge partition &,
In Theorem 5, we compute the status Nirriradax of a friendship graph,.

Theorem 5.The status Nirmala index of a wheel grdphs
SN(F,)=nVan-4+ 2/ - 2

Proof: By using definition and Table 2, we deduce

N(F,) = Jo(u)+a(v)

uwiE(F,)
=n(4n-2)+(4n- D +ny +(4- 2
=nJ8n-4+ 2n/en- 2

In the following theorem, we compute thdwsaNirmala exponential of a friendship
graphF,.

Theorem 6. The status Nirmala exponential of a wheel grigpls
SN(Fy, x) =nxVe" + 2nx V72,

Proof: From definition and by using Table 2, we have
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N(Fpx)= > xlolhay
n?

wiE(W,)
— nx\/(4n—2)+(4n—2 + 2V N+ 4-2
= nxV&™4 4 2nxY -2,

5. Property of status nirmala index

In Theorem 7, we establish a property&hi{G).

Theorem 7.Let G be a connected graph withvertices andan edges. Then
N(G) < /mS(G).

Proof. Using the Cauchy-Schwarz inequality, we obtain

(Z MTS T 1Y (olwrow).

wiE(G) wE(G) wiE(G)
=mS,(G).
Thus N(G) < /mS(G).

6. Conclusion

In this study, a novel invariant is considered whi€ the status Nirmala index. Also we
have defined the status Nirmala exponential ofaplyr Furthermore, the status Nirmala
index and its corresponding exponential for certsiandard graphs, wheel graphs,
friendship graphs are determined.
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