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Abstract: Connectivity indices are applied to measure the chemical characteristics of chemical compounds in
Chemical Sciences. In this paper, we introduce the sum and product status neighborhood Dakshayani indices,
modified first and second status neighborhood Dakshayani indices, general first and second status
neighborhood Dakshayani indices, atom bond connectivity status neighborhood Dakshayani index, geometric-
arithmetic status neighborhood Dakshayani index of a graph and compute exact formulas for complete,
complete bipartite, wheel and friendship graphs.
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l. Introduction
Let G be a finite, simple, connected graph with vertex set V(G) and edge set E(G). The degree dg(u)
of a vertex u is the number of vertices adjacent to u. The distance d(u, v) between any two vertices u
and v is the length of shortest path connecting u and v. The status o(u) of a vertex u in a connected G
is the sum of distances of all other vertices from u in G. Let N(u)=Ng(u)={v:uveE(G)}.
Let  o,(W= > o)
veN(u)

Let  oy(W=cW+ > ocW=cW+o,(W= > olv)

veN(u) veN[u]
where N[u] = N(u) u {v}. Then oy(u) is the status sum of closed neighborhood vertices of u. For
graph theoretic technology, we refer [1].

Graph indices are very important on the development of Chemical Graph Theory,
Mathematical Chemistry, see [2, 3]. Many graph indices were defined by using vertex degree
concept, distance concept [4]. Several distance based indices of a graph have been appeared in the
literature. Recently, some of the research works on the status indices can be found in [5, 6, 7, 8, 9, 10,
11, 12, 13, 14, 15].

The first and second status neighborhood Dakshayani indices of a graph are introduced by
Kulli in [16], and they are defined as

SD(G)= Y [oyW+oqy(W],  SD,(G)= 3 oy (Way (V).

uveE(G) uveE(G)

Motivated by the work on distance based graph indices, we introduce the following
connectivity status neighborhood Dakshayani indices as follows:

The sum connectivity status neighborhood Dakshayani index of a graph G is defined as

SSD(G) = !

uve;(G)\’O'd (U)+O'd (V)

The product connectivity status neighborhood Dakshayani index of a graph G is defined as

PSD(G) =

uveE(G) /Oy (U)Ud (v)

The reciprocal product connectivity status neighborhood Dakshayani index of a graph G is
defined as

RPSD(G)= >’ Jog Woy ().

uveE(G)
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The modified first and second status neighborhood Dakshayani indices of a graph G are
defined as

1 1
mSp, (G) = _ _ .
. weE(G) 9d (U) +0y (V) weE(G) 9d (U)O-d (V)

The general first and second status neighborhood Dakshayani indices of a graph G are defined

mSD, (G) =

as

D (G)= Y [oqW+o, W], SDEG)= Y [og(Woy (W]

uveE(G) uveE(G)

We introduce the atom bond connectivity status neighborhood Dakshayani index, geometric-
arithmetic status neighborhood Dakshayani index, arithmetic-geometric status neighborhood index,
augmented status neighborhood Dakshayani index of a graph as follows:

The atom bond connectivity status neighborhood Dakshayani index of a graph G is defined as
oq(W+oy(v)-2

og (Woy (v)
The geometric-arithmetic status neighborhood Dakshayani index of a graph G is defined as

GASD(G)= 2\Jaq (W)ay (v)

weE(G) 9d (u)+0d (V) .
The arithmetic-geometric status neighborhood Dakshayani index of a graph G is defined as
Oy (U) + Oy (V)

ABCSD(G)= )" \/
uveE(G)

AGSD(G) = .
uve%;‘G) 2\/O-d (U)Gd (v)

The augmented status neighborhood Dakshayani index of a graph G is defined as

oy (Wog (v) T

O-d (u)+O'd (V)—Z
The harmonic status neighborhood Dakshayani index of a graph G is defined as

HSD(G) = __ 2z
uveE(G) 9d (U) +0y (V)

ASD(G)= ). [
uveE(G)

In this paper, some newly defined status neighborhood Dakshayani indices of complete, complete

bipartite, wheel and friendship graphs are computed.
I1. RESULTS FOR COMPLETE GRAPHS

Theorem 1. The general first status neighborhood Dakshayani index of a complete graph K, is given
by
SD? (K, ) =22 [n(n-D]*™. )
n(n-1)

Proof: Let K, be a complete graph with n vertices and edges. Then dKn (u)=n-1 and o(u)=

n — 1 for any vertex u of K. Thus o,(u)= (n — 1) for any vertex u of K,. Therefore o4(u)=n (n — 1) for
any vertex u of K,,. Therefore

SDf (Ky)= X [on(W+a, (V)]a =
uveE(K,)
— 22 n(n-]".
We obtain the following results from Theorem 1.
Corollary 1.1. The sum connectivity status neighborhood Dakshayani index of a complete graph K, is

SSD(Kn)=—‘”'2(”ﬁ_1).

n(n-1)
2

[n(n—D+n(h-D]°.
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Corollary 1.2. The modified first status neighborhood Dakshayani index of a complete graph K, is
1
"SD, (K, )= 7

Theorem 2. The general second status neighborhood Dakshayani index of a complete graph K, is

given by
SNS‘(Kn)zé[n(n =)

Proof: Let K, be a complete graph. Then c4(u)= n(n — 1) for any vertex u of K. Thus

NS (Ky)= Y [ogWay ] =" "Lfn-dn(-p]*.

uveE(K,) 2
_ l[n(n _1)]2a+1 .
2

We establish the following results by using Theorem 2.
Corollary 2.1. The product connectivity status neighborhood Dakshayani index of a complete graph
K, is

PSD(Kn)zé

Corollary 2.2. The reciprocal product connectivity status neighborhood Dakshayani index of a
complete graph K is
RPSD(KH)=%(n4—2n3+n2).

Corollary 2.3. The modified second status neighborhood Dakshayani index of a complete graph K, is

1
"sD, (K, )=——.
2 (Kn) 2n(n-1)
Theorem 3. Let K, be a complete graph with n vertices. Then
1
1 =
1 ABCSD(K, )=-—=(n?-n-1)2.
(1) K)=3
@) GASD(Kn):n(nZ_l).
n(n-1)

(3)  AGSD(K,)=———.

3
B n(n—l)(n4—2n3+n2)
16 n®-n+l )

5) HSD(Kn):%.

4  ASD(K,)

Proof: If K, is a complete graph with n vertices, then it has n(n2—1) edges and for any vertex u of
Ky, og(u)=n(n —1).
oq(W+oy(v)-2
1 ABCSD(K, )= d d
@ (Kn) WGEZ(KH)J oy (W) og (V)
1
= 1
_ n(n—l)(n(n—1)+ n(n—l)—Z)z :i(nz Cn-1)2.
2 n(n-1)n(n-1) 2

@  GASD(K,)= 2\og (U ogy (V)

uveE(K,) Oy (U)+O‘d (V)
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_n(n—l)[Z n(n—l)n(n—l)j_n(n—l)

2 n(n-1)+n(n-1) 2
oq(W+ay(v)

weE(K,) 2403 (W oy (V)

~n(n-D( n(h-D+n(n-1) )} n(n-1)

S22 EZJn(n—l)n(n—l)J_ 2

oy (Woy (v) T

oq (W +o4(v)-2

3)  AGSD(K,)=

(4) ASD(K,)= >, [
uveE(K,)

2 n(n-1)+n(n-1)-2 16 n®-n-1
2 _n(n—l)( 2 jzl

UVGE(Kn)Gd(U)""O-d(V)_ 2 n(h-D+n(h-1) 2’

_ n(n—l)( n(n-n(n-1) T _ n(n—l)[n“—2n9’+n2 f

5)  HSD(K,)=

I11. RESULTS FOR COMPLETE BIPARTITE GRAPHS

Theorem 4. The general first status neighborhood Dakshayani index of a complete bipartite graph
Ko IS
a
SDf(Kp'q)zpq[2(p2+q2)+(p+q)+2pq—4} : 3)
Proof: The vertex set of K, 4 can be partitioned into two independent sets V; and V, such that u € V;
and v € V, for every edge uv in K, 4. Let K=K, We have dk(u)=q, dk(v)=p. Then o(u)=q + 2p — 2
and o(V)=p + 29 — 2. Hence o,(u)= p(q + 2p — 2) and o,(v)=q(p + 29 — 2). Thus og(u)= (1+p)(q + 2p
—2) and o,(v)= (1+q) (p + 29 — 2). Therefore
SD? (Kpq)= > [ogW+oy (W] = pa[(1+p)(a+2p-2)+(1+q)(p+29-2) ]
uveE(K)
a
= pq[z(p2 +q2)+(p+q)+2pq—4] .
We establish the following results from Theorem 4.
Corollary 4.1. The sum connectivity status neighborhood Dakshayani index of K, is

SSD(Kypq )= b .
J2(p? +0?)+(p+a)+2pg-4
Corollary 4.2. The modified first status neighborhood Dakshayani index of K is
"Sp, (K, )= P9 .
(Kpa) 2(p?+q?)+(p+q)+2pg—4
Theorem 5. The general second status neighborhood Dakshayani index of K is given by
a
SNZ (K, q)=Pa(1+ p)* (1+)* [2(p? +62)~6(p+q)+5pq+4] .
Proof: Let K,, be a complete bipartite graph with pg edges. Then oy(u)= (1+p)(q + 2p — 2) and
oq(V)= (1+q)(p + 29 — 2). Thus

SNE (Kpq)= X [onWa, W] =pa[(1+p)(g+2p-2)(1+a)(p+29-2)°

uveE(K)

~ pa(1+ p)? (1+0)?[2(p? +62) -6(p+q)+5pq+4]

a

We obtain the following results by using Theorem 5.
Corollary 5.1. The product connectivity status neighborhood Dakshayani index of K is
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PSD(Kpq)= i .
\/(1+ p)(L1+ q)[z( p?+q?)—6(p+q)+5pq +4]

Corollary 5.2. The reciprocal product connectivity status neighborhood Dakshayani index of K4 is
1

RPSD(K, )= pq[(1+ p)(1+ q){2( p%+q?)-6(p+q)+5pq +4}]2 .
Corollary 5.3. The modified second status neighborhood Dakshayani index of K4 is

) . P :
SD, (Kpq) 1+ p)(+a)[2(p? +q?)~6(p+q)+5pq+4]

Theorem 6. Let K, 4 be a complete bipartite graph with p+q vertices and pq edges. Then

2(p?+0?)+(p+q)+2pq—2 T.
(1+ p)(1+q){2(p2+q2)—6(p+q)+5pq+4}

2 (1+ p)(+a){2(p? +?)-6(p+a)+5pa-+4} |2
2(p? +0%)+(p+a)+2pa-4 |
2(p? +9%)+(p+q)+2pq-4

(1) ABCSD(K,4)= pq[

) GASD(Kpq)=pq

(3) AGSD (K 4)=pq

"

z[(1+ p)(1+a){2(p? +q?)-6(p+0)+5pq +4}F

(1+p)(1+ q){z(p2 +9%)-6(p+q)+5pq +4}J3'

(@) ASD(K,,)=pg
(Koa) [ 2(p? +9%)+(p+q)+2pg—2

2pq
(5) HSD(K, )= .
(Kpa) 2(p?+q?)+(p+q)+2pq—4
Proof: Let K, 4 be a complete bipartite graph. Then og(u)= (1+p)(q + 2p — 2) and o4(v)= (1+q)(p + 29
— 2) for every uv of K, .

(1)  ABCSD(Kyq)= 2.

uveE(K)

- pq[(1+ p)(q+2p—2)+(1+q)(p+2q—2)—2f
(1+p)(a+2p-2)(1+q)(p+29-2)

\/O'd (W +oy(v)-2

oy Woy (V)

=pq( 2(p? ?22+(p+q 4 2pg-2 }f

(1+p) (1+q){ ) 6(p+q)+5pq+4

(2) GASD(Kp‘q)z D 2oy (Woy (v)

week) Ta (W) +ay (V)

2[(1+p)(a+2p-2)(1+q)(p+2q —2)]%
(1+p)(a+2p-2)+(1+q)(p+29-2)

2[(1+ p)(L+9){2(p? +q?)-6(p+0)+5pq +4}]E
2(p® +0%)+(p+q)+2pq—4
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Oy (U)+O'd (V)

uveE(K) 2\/O'd (U)O’d (v)
(1+p)(a+2p-2)+(1+a)(p+29- 2)
2[(1+p)(q+2p-2)(1+q)(p+2q- 2]2

g 2(p® +9%)+(p+q)+2pq-4 :

2[(1+ p)(1+a){2(p?+0?)-6(p+)+5pq +4}]§

B Oy (U)O'd (V) ’
(4) ASD(Kp,q)‘UVE%:K)(ad (U +aoy (V)—Zj

zpq[ (1+p)(a+2p-2)(1+a)(p+20-2) J
(1+p)(a+2p-2)+(1+a)(p+29-2)-2

_ pq[(1+ p)(2+a){2(p* + ) -6(p+q)+5pg +4}J3

(3  AGSD(K,,)=

= pgx

2(p?+0?)+(p+q)+2pq—2

) 2 ~ 2pq
(5) HSD(KP,Q)_U\/;K)%(u)+o-d(v)_(1+p)(q+2p—2)+(1+Q)(p+2q—2)
2pq

2(p?+9?)+(p+q)+2pq-4

IV. RESULTS FOR WHEEL GRAPHS
A wheel graph W, is the join of C, and K;. A graph W, is presented in Figure 1.

Figure 1. Wheel graph W,

A wheel graph W, has n+1 vertices and 2n edges. In W,, by calculation, we obtain that there
are two types of status neighborhood Dakshayani edges as given in Table 1.

oq (), o4 (W\uve E(W,) (7Tn—9,7n-9) (7n -9, 2n* - 2n)

Number of edges n n

Table 1. Status neighborhood Dakshayani edge partition of W,

Theorem 7. The general first status neighborhood Dakshayani index of a wheel graph W, is given by

SD? (W, ) =n(14n-18)* + n(2n? +5n-9)"
Proof: From definition and by using Table 1, we deduce

sDE(W,)= 3 [0y W+, (V] =n(7n-9+7n-9)* +n(7n—-9+2n2 —2n)°

UVEE(W )

—n(14n-18)* +n(2n? +5n-9)".
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We obtain the following results by using Theorem 7.
Corollary 7.1. The sum connectivity status neighborhood Dakshayani index of W, is

n n
SSD(W,, ) = + :
W)= 15 J2n? +5n-9
Corollary 7.2. The modified first status neighborhood Dakshayani index of W, is

n n
mSD. (W, )= n .
(Wn) 10n-18 2n2+5n-9

Theorem 8. The general second status neighborhood Dakshayani index of a wheel graph W, is given
by

SD3 (W, ) =n(7n-9)** +n(7n—-9)* (2n° —2n)". (6)
Proof: Using definition and Table 1, we derive

so:W,)= Y [0, o, W] =n[(7n-9)(7n-9)] +n[(7n-9)(2n2 —3n)]"

uveE(W,)

—n(7n=9)% +n(7n-9)*(2n2 —2n)".

From Theorem 8, we obtain the following results.
Corollary 8.1. The product connectivity status neighborhood Dakshayani index of W, is

n n
PSD(W, )= + .
m-9 " [(7n—9)(2n? —2n)
Corollary 8.2. The reciprocal product connectivity status neighborhood Dakshayani index of W, is

1
RPSD (W, ) =n(7n—9)+n[(7n-9)(2n* - 2n) 2.
Corollary 8.3. The modified second status neighborhood Dakshayani index of W, is

n n
mSD, (W, )= .
2 (Wn) (Tn—97  (7n—9)(2n? —2n)

Theorem 9. Let W, be a wheel graph with n+1 vertices and 2n edges. Then
1

_n«/14n—20+n( 2n? +5n-11 jz

(1)  ABCSD(W,)

7n-9 14n° —32n% +18n
3 —
@  cASDW,)=n+ 2n\/14r; 32n+18n
2n“ +5n-9

n(2n? +5n-9)
24/14n3 —32n +18n

2\ 3 ) 3
@) ASD(Wn)zn(M] +n(14” —32n +1snj |

n 2n
5 HSD(W, ) = + .
® (Wn) 7n-9 2n®+5n-9
Proof: Let W, be a wheel graph with n+1 vertices and 2n edges.
@ Using definition and Table 1, we deduce

ABCSD(W, )= Z \/% (W+oy(v)-2

uveE(W,) Oy (U)O‘d (V)

3)  AGSD(W,)=n+
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1 1
(7n—9+7n—9—2jz N—-9+2n%>-2n-2 )2
(7n-9)(7n-9) (7n-9)(2n2 —2n)

1
_nian-20 n( 2n? +5n-11 jz
7n-9 14n° —32n +18n
2 From equation and by using Table 1, we derive

GASD(W,)= ¥ 2oy (Way (V)

uveE(W, ) g4 (U)+O-d (V)

_ 2fn=9)n-9) 2\(7n-9)(2n2 —2n)
7n-9+7n-9 7n—-9+2n?-2n

2n\/14n% —32n +18n
n+

2n? +5n-9
3 Using definition and Table 1, we obtain

(W +oy (V)
AGSD(W, )= 9d d
( ) uveEz(Wn) ZNIO'd (U)Gd (v)

7n—-9+7n-9 7n—9+2n%-2n
= +Nn
2(7Tn-9)(7Tn-9)  2\/(7n—9)(2n? —2n)
n(2n? +5n-9)

24/14n3 —32n +18n
(@) From definition and by using Table 1, we deduce

3
ASD(W,)= > [ 9 (W)oy (V) J
UVEE(WH)

og(W+oy(v)-2

3 2 3
_n( (7n—9)(7n—9) j H{ (7n-9)(2n? —2n) j
nN-9+7n-9-2 n-9+2n*-2n-2)
3 3
—n[(7”_2)zj +n(14n3—32n2+18nJ
14n—20 n?+5n-11 '
2 2n 2n
ueE(W,) Od (W+og(v) 7Tn-9+7n-9 7n-9+2n°-2n

5)  HSD(W,)=

n 2n
= +— .
-9 2n° +5n-9

V. RESULTS FOR FRIENDSHIP GRAPHS

A friendship graph F, is the graph obtained by taking n > 2 copies of C; with vertex in common. A
graph F4; shown in Figure 2.

Figure 2. Friendship graph F,
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A graph F, has 2n+1 vertices and 3n edges. By calculation, we obtain that there are two types of
status neighborhood Dakshayani edges as given in Table 2.

oq(u),o4 (W\uveE(F,) (10n — 4, 10n — 4) (10n — 4, 2n(4n — 1))

Number of edges n 2n

Table 2. Status neighborhood Dakshayani edge partition of F,
Theorem 10. The general first status neighborhood Dakshayani index of a friendship graph F, is
given by
SD?(F,)=n(20n—-8)" +2n(8n? +8n—4)
Proof: Using definition and Table 2, we deduce
D¢ (F)= Y [oy(W+0, (W] =n(10n—4+10n—4)* + 2n(10n—4+8n° —2n)"

uveE(F,)

a

a

—n(20n-8)%* +2n(8n2 +8n—4)

We establish the following results from Theorem 10.
Corollary 10.1. The sum connectivity status neighborhood Dakshayani index of F, is

n n
SSD(F,)= + .
(F) J20n-8  \on? 1 on-1

Corollary 10.2. The modified first status neighborhood Dakshayani index of F, is

mSD,(F,)=— 4 n .

{(Fo)= 2008 2(2n% +2n-1)

Theorem 11. The general second status neighborhood Dakshayani index of a friendship graph F, is
given by

SD3 (F,)=n(10n—4)* + 2n(80n° —52n° +8n)". (®)
Proof: From definition and by using Table 2, we obtain

sD:(F)= 3 [0 (o, (W] =n[@0n-4)aon-4)J +2n[(10n-4)(8n? —2n)]"

uveE(F,)

= n(10n—4)** + 2n(80n3 ~52n? +8n)".
Using Theorem 11, we obtain the following results.
Corollary 11.1. The product connectivity by status neighborhood Dakshayani index of F; is

n n

PSD(F,)=——+ :

"7 10n-4 \20n° —13n? + 2n

Corollary 11.2. The reciprocal product connectivity by status neighborhood Dakshayani index of F,
is

RPSD(F, ) =n(10n —4) + 4ny/20n —13n? + 2n
Corollary 11.3. The modified second status neighborhood Dakshayani index of F; is

n 1
"D, (F, )= 4 .
2 () (10n—4)2  40n% — 26n + 2

Theorem 12. Let F, be a friendship graph with 2n+1 vertices and 3n edges. Then
1

_n»\/20n—10+2n[ 4n® +4n-3 JZ

1 ABCSD(F
(1) (Fo) 10n—4 40n® - 26n% +4n
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2n«/20n —13n2 +2n
2n® +2n-1
2n(2n2 +2n-1)

\/ZOn _13n%+2n

3
(10n—4) j +2n(40n3—26n2+4nj
20n-10 n?+4n-3 )

2  GASD(F,)=

3)  AGSD(F,)=n

(4) ASD(F,)=n [

n n

+ :
10n-4 2n%*+2n-1
Proof: (1) From definition and Table 2, we deduce

(5)  HSD(F,)=

1

oq(U)+0oy (v)—2]2

ABCSD(Fn): uve%(:': )( oq(Waoy(v)

1 1
~ (10n—4+10n—4—2j2 10n—4+8n%>-2n—-2 )2
(1on-4)(10n-4) (1on—4)(8n2 —2n)
1

_n«/20n—10+2n[ 4n® +4n-3 JZ

10n-4 40n® —26n% + 4n
2 Using definition and Table 2, we derive

GASD(F,)= ¥ 2oy (Woy (V) _2on-4)an-4) 2,/(10n—4)(8n? —2n)

weer,) g (U)+0y (V) 10n—4+10n—4 10n—4+8n”-2n

2n\/20n ~13n2 +2n

2n2+2n-1
3) From definition and by using Table 2, we obtain

AGSD(F,)= Y % (W+oy(v) _ 10n-4+10n-4 10n—4+8n°-2n
" uveE(F, 2\/6(1 (U)O'd (v) 2\/(10” —4)(10n —4) 2\/(10” _4)(8n2 _ 2n)
. 2n(2n +2n-1)

J20n® —13n2 +2n
(@) From definition and by using Table 2, we obtain

3
ASD(F,)= > [ 0 (W) (V) j
uveE(F,)

g (W+oy(v)-2

10n—4+10n—4-2 10n—4+8n°>-2n—-2

3 3
[(10n —4)2j (4On3 —26n + 4nJ
=n— | +2n :
20n—10 4n? +4n-3
(5) Using definition and by using Table 2, we deduce

HSD(F, ) = Z 2 2n 4n
wee(r,) O (W) + oy (V) T10n-4+100—4  10n—4+8n° —2n

:n( (10n—4)(10n—4) j +2n[ (10n—4)(8n2 —2n) T_

n n
= +— .
10n-4 2n“+2n-1
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