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1. Introduction

We consider only finite, connected, undirected bgsapithout loops and multiple edges.
The degree of a vertex denoted bys(v), is the number of vertices adjacentvtd_et
Mc(Vv) denote the product of the degrees of all vertadjacent tos. We refer to [1] for
undefined terminology not given here.

A topological index is a numerical parameter mathirally derived from the
graph structure. Several topological indices haeenbconsidered in Mathematical
Chemistry.

In [2], Kulli put forward the first and secorkV indices:

KV,(G)= > [Mg(+ Mg (V)],
uve E(G)

KV,(G) = " [Mg(u Mg (V)]
uve E(G)

Recently, some new variants iV indices were proposed and studied such as
hyperKV indices [3], squar&V index [3], connectivitykV indices [4].

We now define first and second multiplicatik® indices as

KvilG)= ] [MG(u)+ M, (V)],

uve E(G)

KVIL(G)= ] Mg WMg(v).

uve E(G)
Also we introduce the first and second multiplicathyper KV indices and they
are defined as

HKV,11(G)= TT [Me W+ Mg(W[,

ueE(Q
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HKV, 11 G) = [T [MeWMg(W)]"
uve E(G)
We propose the general first and second multiplied€V indices of a grapi®,
defined as

KVAIG)= [] [MeW+MM[, (1)
uve E(G
KVAIG)= [T [Me W) Mg (W] )
uve E(G)
wherea is a real number.
Recently some new multiplicative indices were gddisee [5, 6, 7, 8, 9, 10, 11,
12,13, 14, 15].
In this paper, the first and second multiplicatk¥ indices, first and second
multiplicative hyperKV indices, and general first and second multiphesiiV indices of
POPAM and tetrathiafulvalene dendrimers are detezthi

2. POPAM dendrimers
The family of POPAM dendrimers is symbolized B@D,[n], wheren is the steps of
growth in this type of dendrimers. The graptP@D,[2] is shown in Figure 1.
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Figure 1. Graph ofPOD,[2]
LetG = POD,[n]. By calculation, we hav&/[G)| = 2*° — 10 andg§(G)| = 2> — 11.
Lemma 1. Let G = POD,[n] be a POPAM dendrimer with™2 — 11 edges. The edge

partition of POD,[n] based on the degree product of neighbors of emtices of each
edge is as follows:

E: = {uvOE(G) [Mg(u) =Mg(V) = 2 }, Fal = 22
Ex={uvOE(G) [Mg(U) = 2,Mg(v) = 4 }, Eo = 22
Es = { uv0 E(G) |Mg(u) = Mg(V) = 4}, Fal = 1.

Es={uvOE(G) [Mg(u) = 4,Mg(v) =6 }, E4 = 3x2' - 6.
Es={ uvOE(G) [Me(U) = 6,Ms(v) =8},  Es| = 3x2 - 6.
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Theorem 2. The general first multiplicativkV index of a POPAM dendrimd?OD,[n]
is

KV211 (POD,[n]) = 4% x 62" x 82x 101379 x 1432 ¢ 3)
Proof: Let G=POD,[n]. From equation (1) and by Lemma 1, we deduce
KV 11 (POD,[n))= T [Mg(u)+ Mg (V)]

uve E(G)
2 o2 *x7-6

e+ 2«2+ 4] x[(a+ 47 x4+ 67
— 4777 67 P 1P H 70 i 14328

x2-6

x[( 6+ Ba]

The following results are obtained by using TheoBm

Coroallary 2.1. The first multiplicativeKV index ofPOD,[N] is
KVl (POD[N]) =47 x 67 x 8x 10+7 °x 142 ©
Proof: Puta =1 in equation (3), we get the required result.
Corollary 2.2. The first multiplicative hypeKV index ofPOD,[n] is
HKV4l (PODJN]) =47 x 67 x & x 1077 2x 142 12
Proof: Puta = 2 in equation (3), we obtain the desired result.

Theorem 3. The general second multiplicativ€V index of a POPAM dendrimer
POD,N] is

sza” (PODZ[HD :432"+2 X8a2'”2 < 16a>< zf&f—é % 4é3<?—6 (4)
Proof: Let G=POD,[n]. By using equation (2) and by Lemma 1, we obtain

KVZ 1L (POD,[n)= T [Me (W Mg (W]
uve E(G)
ot *x2-6

“lox 2t xlax 27 xl(ax 47 [ 4 67
47 @7 1@ x 2470 48 ¥ 28

X 2-¢

x[( & Ba]

We obtain the following results by using Theorem 3.

Corollary 3.1. The second multiplicativkV index ofPOD[n] is

KV, (POD,N]) =47 x 8" x16x 247 °x 48§ 7 °
Proof: Puta =1 in equation (4), we get the required result.

Corollary 3.2. The second multiplicative hyp&\V index ofPOD,[N] is

HKV,I (PODJN]) =47 x & x 16 x 247 12 487" 2
Proof: Puta = 2 in equation (4), we obtain the desired result.

2. Tetrathiafulvalene dendrimers TD[n]

The family of tetrathiafulvalene dendrimers is deaiobyTD,[n], wheren is the steps of
growth in this type of dendrimers. The moleculapr ofTD,[2] is shown in Figure 2.
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Figure 2: The molecular graph afD,[2]

Let G = TD,[n]. By calculation, we obtain tha has 31x2? — 74 vertices and
35x2"? — 85 edges. The edge partition ®D,[n] based on the degree product of
neighbors of end vertices of each edge is obtaisegiven in Table 1.

Mg(u), Mg(W\UMJE(G) Number of edges

(2,3) 22

(3, 6) 2?4

(3, 8) 22

(6, 6) 7x2?_ 16

(6, 8) 11x2'%— 24

(6,9) 2?4
(6,12) 3x32_8
(9,12) 8x2?— 24
(12, 12) 2x2?_5

Table 1. Edge partition off D,[n]

Theorem 4. The general first multiplicativiKV index of a tetrathiafulvalene dendrimer
TDy[N] is
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K21l (TDZ[n]) —5a2""  gd 274 a7 g (A2 18, (A28 2% K
158274 @329 o o 2-2h S 2 2 F (5)
Proof: Let G =TD;[n]. By using equation (1) and Table 1, we obtain
KV211 (TD,[n]) = |‘El [ Mg (u)+ Mg (Y]
uvDE G

=[(2+ 3)a:|2”*2 xl:(3+ G)a:|2n+z x[ (3+ 8)a:|2m2 x[ (6+ 6ﬂ?x M2 1¢

<[6+8r "7 <[+ op]” ‘<[ (6+12§]> 7

8x 22 -2 x D2
x[(@+12P " x[ @2+ 125]
- 532"+2 X 9a(2"*2—4) X 11&?2 X 1?7S< ?2— 16 X 1A 1% 22— 2)4
><:|_5a(2”*2—4) % 183(3“ 72-9 2f‘(8‘ - 24 24:( 2 92k

We establish the following results by using Theork

Coroallary 4.1. The first multiplicativeKV index of TD,[N] is
KV, II (TDz[n]) = 52n+z 9 92n+2_4 % 112**2 x 1% 2~ 16, 144 g2 o
X152n+2_4 x 18> 2"2-8y 2 22— 24, 242 ¥ ¢

Proof: Puta =1 in equation (5), we obtain the desired result.

Corollary 4.2. The first multiplicative hypeKV index of TD,[n] is

HKV 11 (TD,[n]) = 5227 x 94274 5 19227 s 108 # 2 by g 2202 2
x15227-4 1 gdx 278 5128 2= My 54L2 P~ )5

Proof: Puta = 2 in equation (5), we obtain the desired result.

Theorem 5. The general second multiplicativEV index of a tetrathiafulvalene
dendrimefTD,[n] is
KV (TD,[n]) =672 x 1892774 x 247" x 3¢l ™27~ 18 g 18 2°- 21

xga@27-4) A 27-9  qoalezi-2h g a4 8 2= B (6)

Proof: Let G =TD,[n]. By using equation (2) and Table 1, we deduce
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KV (TD,[n]) = uv&l [ Mg (u) Mg (Y]

9

AR

[x3r] x[@xep]” “x[ @3 87]” x[ (6« 6]

><|:(6>< 8)a:|11x2‘+2—24x|:(6x 9)""] 2_ 4x[ (6x 12?] & 27— ¢

x|:(9x 12)a:|8><2"+ —24>< |: (12)( 127] x2%2-8
— 632" x 127 x 227 3@ K216 44 15 27 2K

x5 ) 723778 1 0gl8 27 P 144 8 27 b

We establish the following results by using Theofem

Corollary 5.1. The second multiplicativkV index of TDy[n] is
KV, Il (TD,[n]) = 62" x 187" ~#x 247" x 36" 2"~ 16x 48 2" 2
xB4? "4 x 778 108K 2T 2k 1448 2 C

Proof: Puta =1 in equation (6), we obtain the desired result.

Corallary 5.2. The second multiplicative hyp#&V index of TD,[n] is
HKV, 11 (TD,[n]) = 622" C1GA27 A 5 o2 27 g ® 2 by g2 -
xBA2Z A A28 qghe 20 Dy e T )b

Proof: Puta = 2 in equation (6), we obtain the desired result.
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