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Abstract. In Chemical Graph Theory, connectivity indices applied to measure the
chemical characteristics of chemical compoundsthia study, we introduce the sum
connectivity neighborhood Dakshayani index, producinnectivity neighborhood
Dakshayani index, atom bond connectivity neighboch®akshayani index, geometric
arithmetic neighborhood Dakshayani index and articrgeometric neighborhood
Dakshayani index of a molecular graph. We comphiése connectivity neighborhood
Dakshayani indices d?fOPAM dendrimers.
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1. Introduction

Throughout this paper, we consider only finite, mected, undirected graphs without

loops and multiple edges. The degree of a verterptd bydg(v), is the number of

vertices adjacent to. The set of all vertices which adjacent vois called open

neighborhood of and denoted byNg(v). The closed neighborhood wfs the seiNg[V] =

Ne(V)O{v}. The set Ng[v] is the set of closed neighborhood vertices vofLet

Dg (V) =dg (v)+ > Dg(u) be the degree sum of closed neighborhood vertites
UONg (v)

We refer [1] for undefined terminologies and natasi from graph theory.

A molecular graph or a chemical graph is a grapbhsthat the vertices
correspond to the atoms and edges to the bondsni€ddeGraph Theory is a breach of
Mathematical Chemistry whose focus of interesbifirtding topological indices or graph
indices of a molecular graph which correlate welthwchemical properties of the
chemical molecules. Numerous graph indices have loeasidered in Chemistry and
have found some applications in QSPR/QSAR resesgeli2, 3]

In [4], Kulli introduced the first and second nieiigprhood Dakshayani indices of
a graph, defined as

ND,(G)= > [Dg(u)+Dg V)], ND,(G)= > Dg (u)Dg (v).
wiE(G) wiE(G)
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The first and second hyper neighborhood Dakshayaiges were proposed and
studied by Kulli in [4], defined as

HND,(G)= 3 [Dg(u)+Ds(W)],  HND,(G)= 3 [Dg(u)DgW) T
wE(G) wiE(v)
Motivated by the definitions of thenmectivity indices, we now introduce the
connectivity neighborhood indices as follows.
The sum and product connectivity neighborhood Bayani indices of a graph
G are defined as

S\D(G) = ! .
uvDZE%G) \/Dg (u) + Dg (V)
PND(G) = !

uvDZE%G) JDe (W) Dg (v)

The atom bond connectivity (ABC) neighborhood Del§gni index of a graph
Gis defined as

Dg (u) Dg (v)
The geometric-arithmetic neighborhood Dakshayamiex of a graphG is

defined as
cAND(G)= Y 2,/Dg (u) Dg (V) @

wigte) Do (U) +Dg (V) .

The arithmetic-geometric neighborhood Dakshayamiex of a graphG is
defined as

ABCND(G)= \/
WwE(G)

De. (u) + D (V)
AGND(G) = G AN
uvuZE;‘e)Z Dg (u) Dg (V)

The reciprocal neighborhood Dakshayani index gifagohG is defined as
RND(G)= > /Dg (u)Dg (v).
wE(G)

The general first and second neighborhood Dakstidgdices of a grapks are
defined as

®3)

ND2(G)= > [Dg(u)+Dg (W), (4)
wE(G)

NDZ(G)= > [Dg(u)Dg W), (5)
wiIE(G)

wherea is a real number.

Recently, some now connectivity indices were idtrmed and studied such as
sum connectivity index [5], sum connectivity Revadex [6], sum connectivity Gourava
index [7], atom bond connectivity Kulli-Basava ixd@], sum and product connectivity
F-indices [9], multiplicative connectivitiKV indices [10], sum connectivity leap index
[11], connectivityKV indices [12]. Very recently some new variants ofghborhood
Dakshayani indices were proposed and studied sach-reighborhood Dakshayani
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index [13], square neighborhood Dakshayani indeq, [inultiplicative neighborhood
indices [15].

In this paper, some neighborhood Dakshayani isdid®OPAM dendrimers are
determined.

2. Resultsfor POPAM Dendrimers

In this section, we focus on the grapHP@PAM dendrimer. This family of dendrimers is
symbolized byPOD,[n], where n is the steps of growth ROPAM dendrimers. A graph
of POD,[2] is shown in Figure 1.

HoN NH,

. Wf W,
£\ S
A ’)\/\’NV’\,NH;
"Nf\/‘u'\/\/ kLNr\/‘-N"/N""'
&=
_“

Figure 1. Graph ofPOD[2]
Let G be a graph of RBOD,[n] dendrimer. By calculatiofs has 2"°— 10 vertices and"?®
— 11 edges. The edge partition®based on the degree gum of closed neighborhood end
vertices of each edge is obtained as given in Thble

Table 1. Edge partition oPOD,[n]
Dg(u), De(V) \uE(G) (3,5) (5,6) (6,6) (6,7) 7,9

Number of edges g o™ 1 3x_6 3x27?_6

Theorem 1. The general first neighborhood Dakshayani indea BOPAM dendrimer
POD,[n] is

ND3[POD,(n)]=(8* +1F + 3x 18 + x 18) 22 +( 12- 8 3- % 1§ (6)

Proof: Let G be a graph oPOPAM dendrimePOD,[n]. By using equation (4) and Table
1, we obtain

NDZ (POD,[n]) = Z;‘ )[DG (u)+Dg W]
uvE(G

=(3+5)2 2"2+(5+ 0% 72+ (6+ 8°+( & P( 8 ¥2- Br( 7 B( 8 "™2- )
(8@ +1P+3x 18+ x 18) 72+( 1>- 8 £3- % 16
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We obtain the following results by using Theorem 1

Coroallary 1.1. If POD,[n] is graph ofPOPAM dendrimer, then
i) ND; (POD,[n]) =106x 22 - 162

i) HND, (POD,[n]) =1460x 22 - 2406

(1,1 3 3, ( L _6_6
ii) SVD(PODz[n])‘[ﬁJrEJrﬁJrZJZ 2+[ﬁ2 V13 4j

Proof: Puta=1, 2, — % in equation (6), we get the requiesiilts.

Theorem 2. The general second neighborhood Dakshayani in&OBAM dendrimer
POD,[n] is

NDS[POD, (n)]=(15" + 3¢ + 3 42 + & 63) Z2+( 3b- & 42 % BY7)

Proof: Let G be a graph oPOPAM dendrimePOD,[n]. By using equation (5) and Table
1, we deduce

ND; (POD,[n]) = Z( )[DG(u)DG(v)]a
uwiE(G

=(3x5)2 224+ (5x 9% 22+ (& ¢ +( & P( 8 #2- p( % B( 8 "™2- )
=(152+30+ x 42+ % 63) ¥2+( F- & 42> 6 BB

Corollary 2.1. Let POD,[n] be a graph odPOPAM dendrimer. Then
i)  ND,(POD,[n])=360x 2% - 594
i) HND,(POD,[n])=18324x 2" - 3310z
1.1 3 33 42 [1 6 6;
+ + + 27+ S —— - — .
J15 30 J42 6 6 V42 J6
iv) RND(POD,[n])=(15+/30+ 3 42+ 3/ 63 #2+( 6 &/ 42 ®/ §¢

Proof: Puta=1, 2, — %, % in equation (7), we obtain the resresults.

i)  PND(POD, [n]) :(

Theorem 3. The atom bond connectivity neighborhood Dakshaiyatéx ofPOD,[n] is

ABCND (POD, [n]) :[\E +\/%+3\/%+\/§j 2 +(\/§s_ 5\/1412— z/_z]

Proof: Let G = POD,[n]. By using equation (1) and Table 1, we have

_ Dg (u) + Dg (v) -2
ABCND (POD, [n]) = WDZE‘ZG)\/ Dg (u) Dg (V)

={ [3+5- 2j2n+2+( [5+ 6 2]2n+2+( [6+ 6 2]
3x5 5% 6 6% 6
+( 6+7- 2j(3x2n+2_6)+( [T+ o 2](3% F2_Q
6x7 7x 9
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:[\/é+\/5+3\/g+\/§j2”+2+[\/§—6/i1— gj_zj
5 V10 42 18 42

Theorem 4. The geometric-arithmetic neighborhood Dakshayaaéx ofPOD,[N] is

GAND(PODZ[n])z[\/TS+ 2/30, 6/ 42, 972“2 +[1_£‘2_ 15}
4 11 13 8 13 8
Proof: Let G = POD,[n]. From equation (2) and by using Table 1, we abtai

GAND (POD, [n]) = Zm

uvDE(G) Dg (u) + Dg (v)

(2055 e (2058) 3, (45

3+5 5+ 6 6+ 6
+(2“6X 7j(3>< o2 —6)+[ Al 7 9)(3x I*2_ g
6+7 7+ 9

(S, 2050, &, A e[, 1 2 sb

4 11 13

Theorem 5. The arithmetic-geometric neighborhood Dakshayaaéx ofPOD,[N] is
AGND (POD, [n]) = [ 1., 8) 2m2 4 (1—£ ——16;

15 230 242 V7 Ja

Proof: Let G = POD,[n]. By using equation (3) and Table 1, we deduce
Dg (u) + Dg (V)
AGND (POD,[n]) = G G
( 2 ) uvD;(G) 2\’ DG (u) DG (V)
:( 3+5) 2_{ 5+6)2 2+[ 6+6(J
24/3x5 2/5x 6 2/ &
6+7 7+9
+ (3x2“+2—6)+[ j(3x 72 ¢
(Zx/Gx 7) 2/ 7x 9

:(4+ 11 39+_8j2 [1£__13

V15 2/30 2/42 V7 Ja
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