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ABSTRACT

In Chemical Graph Theory, the connectivity indices are applied to measure the chemical characteristics of chemical
compounds. In this paper, we propose the product connectivity KV, sum connectivity KV indices of a molecular graph.
Also, we compute these connectivity KV indices for certain dendrimers of chemical importance like tetrathiafulvalene
dendrimers and POPAM dendrimers.
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1. INTRODUCTION

A topological index for a graph is used to determine some property of the graph of molecular by a single number. Many
topological indices have been considered in Mathematical Chemistry.

Throughout this paper, we consider only finite, connected, undirected graphs without multiple edges and loops. The

degree of a vertex v, denoted by dg(v), is the number of edges incident to a vertex v. Let Mg (v)= [] dg (u),
ueN(v)

where N(v) is the set of all adjacent vertices of v. We refer [1] for undefined terminologies and notations from graph
theory.

Recently, Kulli introduced the first and second KV indices, defined as [2]
KV,(G)= Y [Mg(Ww+Mg ()], KV,(G)= > Mg UM (v).

uveE(G) uveE(G)

Very recently, some novel variants of KV indices were introduced and studied such as hyper KV indices [3],
multiplicative KV indices [4], square KV index [3].

We propose some connectivity KV indices of a graph as follows:

The product connectivity KV index of a graph G is defined as

PKV(G)= >’ S S @
WeE(G) 4f MG (U) MG (V)
The sum connectivity KV index of G is defined as
KV (G)= 3 L @

ung(G)\/MG (U)+ MG (V)

In recent years, some new connectivity indices have been introduced and studied such as sum connectivity Gourava
index [5], sum connectivity index [6], geometric-arithmetic reverse and sum connectivity reverse indices [7], sum
connectivity Revan index [8]. Also some connectivity indices were studied, for example, in [9, 10, 11, 12, 13].
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In this paper, some connectivity KV indices for tetrathiafulvalene dendrimers and POPAM dendrimers are determined.
For denrimers see [14].

2. TETRATHIAFULVALENE DENDRIMERS

We consider the family of tetrathiapulvalene dendrimers. This family of dendrimers is denoted by TD,[n], where n is
the steps of growth in this type of dendrimers. The graph of TD,[2] is presented in Figure 1.

Figure-1; Graph of TD,[2]

Let G = TD,[n]. By calculation, we have |V(G)|=31x2" — 24, |E(G)|=32x2"" - 85. The edge partition of G based on
the degree product of neighbors of end vertices of each edge is given in Table 1

Mg(u), Mg(V)\uv € E(G) Number of edges
(2’3) 2n+2
(3,6) 2"2_4
(3,8) 2n+2
(6,6) 7x2"™_16
(6,8) 11 x 2™2_24
(6,9) 2" _4
(6,12) 3x2"_8
(9,12) 8 x 2" _24
(12, 12) 2x2"% 5

Table-1: Edge partition of TD,[n]
In the following theorem, we compute the product connectivity KV index of TD,[n].

Theorem 1: The product connectivity KV index of tetrathiafulvalene dendrimers is given by

11 5 49 43, .. 8 10 4 37
PKV(TDM):[6£+6J§+12J§+§]2 2_(_ NG j

+—+ +—
32 3 3/6 12
Proof: By using equation (1) and Table 1, we deduce
PKV (TD,[n]) = Z

1
UVEE(G)W,MG(U)MG(V)
1 n+2 1 n+2 1 n+2 1 x n+2
_[ _2X3j2 +[ _stj(z 4)+(—MJ(2 )+(—Tx6j(7 2" _16)

{ﬁjmx 2m2 24){\/65173](2”*2 —4)+(ﬁj(3x 2?2 _8)

+(ﬁ](8x2"*2 —24)+(\/121712](2x2”*2 -5)

_[ 1,5 49 +£J2n+2_( 8 10 4 +£)
66 6J2 123 3 W2 V3 36 12)
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In the following theorem, we compute the sum connectivity KV index of TD,[n].

Theorem 2: The sum connectivity KV index of tetrathiafulvalene dendrimers is given by
SKV (TD, [n]) = ( ;L Lt L jz“*z

WM TN TR A A v

—(—+—+24+ 8 +24+ 5]
3 V3 V14 18 V21 Va24)
Proof: By using equation (2) and Table 1, we deduce

1

UV;G) \/MG(U)+ MG(V)

SKV (TD,[n])

+[\/6178j(11x2"+2—24)+[\/6179j(2”+2—4)+(ﬁj(3x2“+2—8)
(%=

j(8><2”*2—24)+( ! j(2x2”+2—5)
12+12
1 1 7 1

(1,1, 118 1)
(Hsiﬁiﬁ@@*ﬁrﬂz
_(is 24 8 24 5]

3

BN TN TN N7

3. POPAM DENDRIMERS

We consider the family of POPAM dendrimers which is symbolized by POD,[n]. The graph of POD,[2] is depicted in
Figure 2.
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Figure-2: Graph of POD,[2]

Let G = POD,[n]. By calculation, we obtain [V(G)|=2""° - 10 and |E(G)|=2""°- 11. The edge partition of POD,[n] based
on the degree product of neighbors of end vertices of each edge in given in Table 2.

Ms(u), Mg(v) \uv € E(G) (2.2) (2,4) (44)  (4,6) (6. 8)

Number of edges 2Me e 1 3x2™_6 3x2"_6

Table-2: Edge partition of POD,[n]
In the following theorem, we compute the product connectivity KV index of POD,[n].

Theorem 3: The product connectivity KV index of POPAM dendrimers is given by

1 1 3 3Y),.,., (1 6 3
PKV(PODZ[n])=(5+2\/§+2\/6+4\/§j2 (Z_T_zﬁj'
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Proof: By using equation (1) and Table 2, we derive

2 I ,l

Z[J£;§JTQ4{i§%ﬁ)2mz+(J;?Zj+[J£§EJQX2MZ_6)+[J§i§ysxzmz_m
(1,13 8\, (1,6 3
[2+2ﬁ+2£+4ﬁJ2 (4+J6 zﬁj'

In the following theorem, we compute the sum connectivity KV index of POD,[n].

Theorem 4: The sum connectivity KV Index of POPAM denderimers is given by
1 1 3 3 1 6 6
SKV (POD, [n]) = [—+—+—+—]2”*2 —(—————j.
(POD, ] 2 J6 10 14 V8 10 14

Proof: From equation (2) and Table 2, we derive

1
SKV (POD,[n]) =
T e WM W)+ Mg (v)
1 n+2 1 n+2 1 1 x n+2 1 x n+2

_[J2+2j2 +[J2+4j2 +[¢4+4)'+[J4x6j(3 ? 6)+[J6+8j(3 2 -6)
:(£+_£4"51“F51J2wz+(;L__E___§_j

2 J6 10 14 V8 V10 V14
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