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In this paper, we compute the nullity and number of Kekulé structures in a class of hetrofuctional dendrimers (HFD)ei. When
there is no Kekulé structure in a dendrimer, we find the size of a maximum matching in it. Furthermore, we compute the first
and fourth version of atom-bond connectivity index, first and fifth version of geometric-arithmetic index and Randi¢ index of

this dendrimer.
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1. Introduction

The word “dendrimer” is originated from two distinct
Greek words "dendri" (branch) and "meros" (part). The first
dendrimer was introduced in the late 1970's by German
scientists E. Bhuleier, W. Wehner and F. VOgtle [2].
Dendrimers form a class of polymeric macromolecules.
They are uni-molecular micelle in nature with special
physico-chemical properties which make them suitable for
biological and drug delivery applications [13]. The
applications of nanostar dendrimers are not restricted to
drug delivery or diagnosis, they are now extended to gene
delivery, solubilization, targeting and other biomedical
applications. The graphical structure of a chemical
compound can be viewed in terms of a graph, commonly
known as a molecular graph, where atoms and their
covalent bonds are respectively considered as the vertices
and edges of the graph.

Let G be an n -vertex molecular graph of a
hetrofunctional dendrimer with vertex set

V(G)={v,,v,,...,v,} andedgeset E(G).An edgein
E(G) with end-vertices # and Vv is denoted by uv.
The order and size of G are respectively the cardinalities
|V(G)| and | E(G)|. A subgraph H ofagraph G is
called a spanning subgraph of G if V(H)=V(G). A
(u,v) -path on m vertices in G is a path with vertex set
{u=vy,v,....v, , =v} and edge set
{v. v, [1<i<m—1}. A subgraph H of a graph G
is said to be induced if / contains all the edges between

its vertices which are present in G . A subset
M < E(G) is called a matching if no two edges in M

share an end-vertex. A vertex v € V' (G) issaidtobe M

-saturated if V is incident with an edge in M . Otherwise,

Vv is said to be M -unsaturated. A matching M in a
graph G is called perfect if it saturates all the vertices of
G . Apathin G is said to be M -alternating if its edges
in M and E(G)\M . An M

-alternating path is called M -augmenting if both of its

end-vertices are M -unsaturated. In molecular graphs,
perfect matchings correspond to Kekulé structures which
play an important role in analysis of the resonance energy
and stability of hydro-carbon compounds [12]. The organic
compounds without any Kekulé structure are known to be
chemically unstable. Thus study of Kekulé structures of
chemical compounds is very important as it explains their
physico-chemical properties [15].

The anti- Kekulé number of a connected graph G ,

alternately lie

denoted by ak(G), is the minimum number of edges

which must be deleted from G to obtain a connected
subgraph that does not contain any Kekulé structure.
Obviously, when a graph G does not contain any Kekulé
structure then ak(G)=0. If it is not possible to find a

connected spanning subgraph of G without any Kekulé
structure then ak(G) = .

Let G be a graph with vertex set V' (G) and edge
set E(G) . The adjacency matrix A(G)=[a,],., of
the graph G is defined by

if vv, € E(G)

1
a. = Yv.,v. e V(G)).
v {O otherwise (Wi, ©)

The spectrum of A(G) is the multiset of eigenvalues
of A(G). The eigenvalues and spectrum of a graph G are
the eigenvalues and spectrum of A(G) . The nullity
n(G) of graph G is the multiplicity of the eigenvalue
zero in the spectrum of G . A graph G is singular if
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171(G) >0 and non-singular otherwise. In [6], Collatz and
Sinogowitz posed the problem of characterizing singular
graphs. Since then, the theory of nullity of graphs has
stimulated much research because of its noteworthy
applications in chemistry. The role of nullity of graphs in
chemistry was first recognized by Cvetkovic and Gutman
[5].

Farooq et al. [8] considered a class of hetrofunctional
dendrimer, denoted by D[n], and computed some
eccentricity based topological indices. In this paper, we
consider the same class D[n] of hetrofunctional
dendrimers and compute some degree basd topological
indices. Furthermore, we compute nullity and the number
of Kekulé structures in D[7n]. When there is no Kekulé
structure, we compute size of the maximum matchings of
the dendrimers in D[#n].

2. A hetrofunctional dendrimer D[n]

In this section, we study the molecular graph of a class
of hetrofunctional dendrimers (HFD) which is grown at the
nth stage (n>1) and is denoted by D[n]. The
molecular graph of D[n] is shown in Fig. 1. This
dendrimer is an HFD(ei)-G3-e(allyl) 16-i-(hydroxyl) 28
molecule which is an HFD with internal hydroxyle and
peripheral allyl group. The graphs corresponding to
different growth stages are shown in Fig. 2 — 3. It is evident
that  D[n] is a  unicyclic  graph,  thus
| V(D[n)) |=| E(D[n]) |- Its order is given by

16x2*" +8x2" 38
24x2™ -38

if n=2t,t>1

|V(D[”])|:{ if n=2t+1,1>0.

Fig. 1: D[n] with n=06.

3. The Kekulé structures and maximum
matchings in D[n]

In this next section, we find the number of Kekulé
structures in the graph of the dendrimer D[n]. When there
is no Kekulé structure in D[n], we find a maximum
matching in it and give the size of this maximum matching
for any stage n (=1).

We first give the following lemma.

Lemma 3.1 For n =1, there are two Kekulé

structures in D[n].

(a) (b)
Fig. 2. Two distinct perfect matchings in D[I’l] with n =1,

where thick edges represent a matching.

Proof. Consider the matchings represented by the thick
edges in Fig. 2-(a) and Fig. 2-(b). There is only one
hexagon in D[1] and a hexagon has exactly two Kekulé
structures. Thus D[1] has two Kekule structures.

In the next lemma, we show that D[n] contains no

Kekulé structure when 7 exceeds 1.

Lemma3.2 For n>2, D[n] has no Kekul e’
structure.

Proof. From the structure of D[n], we see that if n

iseventhen D[n] containsapath P, whose end vertices
have degree 1 in D[n]. Denote by V,,V,,"**,V, the
vertices of P, . Then d(v))=d(v,)=1, d(v,)=3
and all other internal vertices of P7 has degree 2 in
D[n]. If M is a perfect matching in D[n] then
v, €M . Since 1<d(v,)<2 for ie{3,4,---,7},
P, has one M -unsaturated vertex which contradicts the

fact that M is a perfect matching.
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Fig. 3. D[}’l] with 1 =2 and n=4. The thick edges represent a matching. Here b21 represents a branch of D[n] with

21 vertices.

If n is odd then D[n] contains a path B, . By D[n] has no perfect matching. Thus D[n] has no

similar arguments as given above, one can show that Kekulé structure for 7> 1.
"

Fig. 4. D[I’l] with =3 and N=15 . The thick edges represent a matching M.

Observation 1: Consider a tree 7, on 7 -vertices, Then from the construction of 7, we can easily see

n 27, shown in Fig. 5 such that
(i) d(x,y) and d(z,w) are odd.
(i) d(y,z) iseven.

n
that the size of a maximum matching in 7, is [EJ -1.

y z Observation 2: Let T"l and T,12 be two trees that

satisfies (i) and (i) of Observation 1 , where

Fig.5. Atree T,, n>17. n;,n, 27. We join Tn1 with T at vertex X and Tn2
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with Tn atvertex W and the resulting tree, say 1,

l’l+l‘ll +l’12

, is shown in Fig. 6. Then the size of a maximum matching

SRNENAA

]

Fig. 6. Joining of T’v’l and T

Let M denote a matching in D[n] formed by the
thick edges shown in Fig. 4. In the next theorem, we show
that M represents a maximum matching in D[n] .
Moreover, we give the size of this maximum matching.

Theorem 3.3  The size of the maximum matching M
in D[n] is given by

if n=2t

18x2"—18
| M = .
if n=2t+1,

11x2"" 18

where £ >1 is an integer.
Proof. Let n=2. Then from Fig. 3, we see that there

are two copies of a tree 1}, each of which joined with one
pendent vertex of D[1]. The tree 7}, satisfies (i) and

(if) of observation 1. By Observation 1, the size of a

17

maximum matching in 7}, is —J—l. The size of

maximum matching M in D[2] is

o2

=18
=18x2'—18. (1)

Let n=3. Then from Fig. 4, we note that there are

two copies of a tree 1,5 each of which is joined with one
pendent vertex of D[1]. The tree T, satisfies (i) and
(if) of Observation 1. By Observation 1, the size of a

‘ . |25 :
maximum matching in T)5 is 7 —1. Thus, the size of

maximum matching M is D[3] is

.
-5

=26
=11x2"" ~18. )

" with T;

Let n=4. Then from Fig. 3, we note that there are

four copies of a tree 7}, each of which is joined with one
of pendent vertex of two copies of a tree Tzs- The graph
obtained after joining two copies of 1, with T,

satisfies the condition of Observation 2 . Thus by
Observation 2, the size of maximum matching in the join

of two copies of 7, and T} is \‘22—5J +2[%J -3.

Thus the size of maximum matching M in D[4] is

| M | = 2H§J+2L£J—3l+4
2 2
=54
=18x2? —18. (3)
Let n=15. Then from Fig. 4, we observe that there are
four copies of a tree )5 each of which is joined with one

pendent vertex of two copies of a tree 7). By similar

arguments used to find the size of a maximum matching in
D[4], we conclude that the size of a maximum matching

M in D[5] is given by

yM\zzHéJﬂjM
2
=70
=11x2*"-18. 4)

Since the growth of D[n] is systematic, from (1) and
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(3), we conclude that when n=2¢, t=1,2,..., the size

of a maximum matching M in D[n] is given by
| M |=18x2" —18.

From (2) and (4), we observe that when 17 =2t +1,
where ¢ =1,2,..., the size of a maximum matching M

in D[n] is given by:

M [=11x2"" —18.

This proves the required assertion.
From Theorem 3.3, we have the following result.

Corollary 3.4 The anti-Kekul €' number of D[n]
for n22 is 0.

4. The nullity of hetrofunctional dendrimers
D[n]

In this section, we calculate the nullity of the
hetrofunctional dendrimers D[n] . Let M be the

maximum matching in the graph D[n] as shown in Fig. 3
and Fig. 4. The next lemma is useful in calculating the
nullity of bipartite graphs.

Lemma 4.1 (Cvetkovic, Gutman [4])  If a bipartite
graph G with n>1 vertices does not contain any cycle
of length v =0(mod 4), then n(G)=|V | -2m, where
m is the size of its maximum matching.

The following lemma is useful in finding nullity of
graphs with pendent vertices.

Lemma 4.2 (Cvetkovic, Gutman [5]) Let v bea
pendant vertex in a graph G and u be the vertex
adjacent to V. Then n(G)=n(G—u—v), where
G —u—v is the graph obtained from G by deleting the
vertices U and V.

The nullity of a path and cycle is computed as follows.
Lemma 4.3 (Cvetkovic, Gutman [5]) (i) The

, kr
eigenvalues of the path P, are of the form 2 COS(_I) ,
n+

where k=1,...,n. Thus,

1 if nisodd
nE)=, . .
0 if niseven.
(i) The eigenvalues of the cycle Cn are

ZCOS(%—”),where k=0,1,...,n—1.Thus
n

2 if n=0(mod4)

0 otherwise.

n(C,) ={

The following lemma states that the sum of the nullities
of components of a graph is equal to nullity of graph.

Next theorem gives tha nullity of D[n] .

Lemma 4.4 (Gutman, Borovicanin [11]) Let

G = UGi,where Gi,foreach i=1,...,t,are

i=1

11
connected components of G . Then n(G)= ZU(GI') :
i=1

Theorem 4.5 The nullity of D[ n] is given by

ifn=1

0
n(Dn]) = { ifn>2

4x2' -2

where ¢ = LEJ .
2

Proof. Note that D[1] is a bipartite graph and does
not contain any cycle of length 7 = 0(mod 4). Also, the
size of maximum matching in D[1] is 5. Thus, Lemma
4.1 gives

n(D[1]) =0

Now, let #>2. Again D[n] is a bipartite graph for

each 7>2 and does not contain any cycle of length of
7 =0(mod 4). By Theorem 3.3, the size of a maximum

matching in D[n] is 18x2'—18 when n=2¢ and
11x2"" —18 when n=2t+1.

When 71 =2t, Lemma 4.1 gives
n(D[n]) = (16x2"" +8x2' —38)—(182' —18)
=4x2'-2.

When n =2f+1, Lemma 4.1 yields

n(D[n]) = (24x2™" =38)—2(11x 2" —-18)
=4x2'-2.

This proves the assertion.

5. Some degree based topological indices of
hetrofunctional dendrimers

This section deals with some degree based topological
indices of the dendrimer D[n]. Let G be a simple

connected graph with vertex set V' (G) and the edge set
E(G). The degree of vertex veV(G) is denoted by

d, . Also, define S, = Z N ()dv , where
ve G u

N,(u)={veV(G)|uve E(G)} . Introduced by

Estarada et al. [7], the atom bond connectivity index
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(hencefourth, ABC — Index) is defined by

ABC(G) = z d,+d, -2

. (5)
uveE(G) du dv

Recently, Ghorbani et al. [9] introduced the fourth
version of ABC — Index defined by

S, +S, -2
ABC,(G)= D [~——=. (6)
uveE(G) SuSv
Another  well-known  connectivity  topological

descriptor is the geometric-arithmetic index (henceforth,
GA - index), which was introduced by Vuki ¢ evic’ and

Furtula [16] and is defined by
2,d d
GAG)= Y ———*. 7
webG) 4, +d,

Graovac et al. [10] proposed the fifth version of
GA-index, which is defined by

28,8,
GA(G)= >, . (8)
uveE(G) Su +Sv

With each edge ©V, we associate two pairs (du R dv)
and (S,,S,). The edge partition of the dendrimer D[n]

with respect to degrees of the end-vertices of edges and
with respect to the sum of degrees of the neighbours of
end-vertices of edges is given by Table. 1 and Table. 2,
respectively.

Table 1. (du,dv)-type edge partion of D[n],for n>3 and t= LgJ

d..d) Number of edges
(1,2) 2
(2,3) D2t (27x6)
2,2) 2+ M@ x3)+ > @27x4) it n=2t
2,2) 2+ 32 x3)+ Y @7 x4) it n=21+1
(1,3) o2

Table 2. (Su,Sv)—type edge partion of D[n],for n>3 and t= ng

(S,.S) Number of edges
! i+1
(5.5) 22
(5.6) 3x2* 4
¢ i+1
(6,6) 4+ 2
! i+l
(5.3) 22
(5.4) 3x2" -8
(4,4) 2 4 x 2™ it n=2t
(4,4) D (5x2") if n=2t+1
(4,3) 2!
(3,2) 2t+1
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Now, we compute the ABC and ABC, -indices of
the dendrimer D[n] using the edge partition shown in

Tables 1-2.

Theorem 5.1 The atom-bond connectivity index of
[n], for n=2t+1, where t >0 is given by

ABC(D[A]) = 2242 x2' —1742 + % [6 4

Proof. We use equation (5) and the edge partitions in
Table 1.

For n =1, we have

d +d, -2
ABC(D[1]) = >’ /—
uveD(1)
h+2 2, /2+3 2 /2+2 2
1x2 2x3 2x2
=22\/§x20—17\/§+j\/gx20——\/_

For n >3, we have

d +d -2
ABC(D[n])= . #
uveD(n) u’v

th —E\/g

=22\/5x2’—17\/5+§\/gx2[——\/_

This completes the proof.

Theorem 5.2 The atom-bond connectivity index of
D[n], for n=2t, where t 21 is given by

4

x2’—§\/g.

©)
Proof- We use equation (5) and the edge partitions in
Table-1.

ABC(D[n]) =182 x2' —17\/5%\/8

For n=2, we have

-2
ABC (D[2)]) = z M
uveD(2) dudv
g 14272 +2()><\/2+3_2 +l4)(\/2+2—2 +14><\/1+3—2
1x2 2x3 2x2 1x3
=19ﬁ+§£
=1sﬁle_17ﬁ+§ﬁle_gﬁ.

For n>4, we have

d,+d, -2
ABC (D[n])) = —
(D[n]) w;(n),/ dd.

1+ 2+3-2 - ! _
:2H—1>< +(221+Z(21X6)) + :zHlx 1+2 2+(Z2 +Z(21X6)) 2+3-2

I Ix2 & 2%3

t+1 1+1 t _
+(2+Z(2’ ><3)+22’+‘ x 4))x +(2+Zz' ><3+Z2’ fyx [ 2F22 Zz’*‘ 11332

X
£ 32 1+;3—2 =18\/5x2’—17\/5+§\/gx2t——\/_
= x3 This completes the proof.
Theorem 5.3 The fourth atom-bond connectivity index
of D[n], for n=2t+1, where t >0 is given by
22 42430+243 if1=0,
5 5 3
ABC 241
+(PlnD= 7(2 2 x(W15+2205+ 753 +39)+2' x(5V15-935)—
M—1zﬂ—1zﬁ)—5f—g\f. ift>1
Proof When n=1 , the fourth atom-bond 545-2 546-2 6+4-2 4+2-2
connectivity index of D[1] can be written as follows =2x 555 +4x 356 +2x 64 +2x 4
S +S -2
ABC,(D[1)= Y [P 22+ 2304245
uveE(D[n]) S,S, 5 5 3

When n2>3, using Table-2, the fourth atom-bond
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connectivity index of D[n] can be written as follows:

22 S,+8,-2
uveE(D[n]) S S

Zzzﬂ 5+5 2 (3><2t+1—4)>< 5+6—2+
\ 5 5%6

6+6—2 il o 5+3-2
4 2l+1 +
( +Z ) z 5%3

+(3>< 2[+1 8) ZS 2t+1) 4+4 2

ABC,(D[n])

%ﬁ+§\/30 +%\/ﬁ+§\/35 +\E+§\E

T 4+3—2+2,+1X 3+42-2
\' 4x3 \ 3x2

2t+1
1

=B(2T x (W15 +224/5+75J3 +39)+2 x (515
~9+/35) —6+/30 12410 —12\/3)—5\/_—%\/5.

This completes the proof.
Theorem 5.4 The fourth atom-bond connectivity index

of D|n], for n=2t, where t 21 is given by

if =1,

ABC (D)) = 4222”x(9r+zzf+4sﬁ+39>+2’x(5f 9V35)

Proof When n=2 , the fourth atom-bond

connectivity index of D[2] can be written as follows:

ABC(DR)= Y

/S +8, -2
uveE(D[n]) S S

5+5-2 5+6-2 6+6-2 5+3-2
=6x +8x +8x% +4x
5x%5 5x6 6x6 5x3

—6f—12f—12f)—5f—§f.

5+4-2 4+4-2 3+2-2 4+3-2
+4x +4x +4x +4x
5x4 4x4 3x2 4x3

:%ﬁ%m%m%@%%m

When 7 2>4, using Table-2, the fourth atom-bond
connectivity index of D[n] can be written as follows:

S +S5,-2
Z SS

uveE(D[n

ABC (D[n]) =

5.2 Results for GA and GAs- Index

Now, we compute the GA and G4 -indices of the

dendrimer D[n] using the edge partitions shown in
Tables 1-2.

if 12,

=>2"x 94972 (32 gy | 210
2 5x5

+6-2 QY 6+6-2
+(4+) 2
6 ( ;2 ) 6x6

5+3-2 5+4-2
+ 21+l 3X2t+l _8 NS
Z x3 + ) 5x4
+(221+1+Z(4X21+1)) 4+4 2 2t+1 4+3 2
V V' 4x3
Loty 3+2-2
3x2

2141

__(2 2 x(WI15+2245+45V3+39)+2 x(5V15

_9J§>_6m_1zm_1z@_sf-§ﬁ.

The proof is complete.

Theorem 5.5 The geometric-arithmetic index of
Din], for n=2t+1 where t =20 is given by
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g 2+%§J€+2
GA(D[n]) =

2t+1

Proof. When n =1, the geometric-arithmetic index of
D[1] can be written as follows:

5 2.

GA(D[1]) =
uveD[n] u v
24/1x2 24/2x3 24/2x2
=2x +6x +2x
1+2 2+3 2+2
3\5 12 f6+2.

When 7 >3, using Table-l, the geometric-arithmetic
index of D[n] can be written as follows:

(4+ff)+2tx(28+2f)——\@ 2+/3-26

if t=0,
if =1,
2,\dd,

GA(D = —_—
(D[n]) = ZD: 2 4d
=2”‘x—2““2+(22f+2(2"x6))x ”2X3+

1+2 & +3
t+1 t
Q@+ 22' x3+ 22'“ Z 21““33
=y +

2t2+ x(4+28f)+2f (28+2f)——d€ 24/3-26.

This completes the proof.
Theorem 5.6 The geometric-arithmetic index of

D[n], for n=2t, where t 21 is given by

§ﬁ+8\/€+14+2\/§ ift=1,
GA(D[n]) =
2t+1
(f+—f)+2fx(20+2f)— J6-23-26 ifi>2.
Proof. When n =2, the geometric-arithmetic index 2 du dv
of D[2] can be written as follows: GA(D[n]) = Z d +d,
uveD[n]
1/d d, ,
GA(D[z])—w; D rd =g B2 + (32 +Z<2'x6»x Sk
1+1 2 1
~ax P20 20 1 BP2 XS eSS R
1+2 2+3 2+2 1+3 i=1
2t+1
g =27 (4+§I)+2’x(20+2f)——f 24/3-26,
N 5\/5 +876+14+243, which is the requlred result.

When 71 >4, using Table-1, the geometric-arithmetic
index of D[n] can be written as follows:

GAS(D[H]) — 2t+1

Proof. When n=1,
index of D[1] can be written as follows:

the fifth geometric-arithmetic

2+—\/_+4\/_+4\/_

Theorem 5.7 The fifth geometric-arithmetic index of
Din], for n=2t+1, where t >0 is given by

if t=0

2 \/_ \/_)+2’><(28+\/_+ \/_+ \/_)
—HF—?\/E—\/E—22

ift>1.

2,/S,S
GAD[1]) = D, -

uveD[n] Su + SV
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AR " 25 w24
0y 25x5 , 2V5x6 ) W64, A2y, J L2 8 \/ x4 25 il J x4
5+5 5+6 6+4 4+2 =
+(21+1 2v4>< t+l) V3X2

——2+——VF6+- VF. SVE:

When 71 >3, using Table—2, the geometric-arithmetic
index of D[n] can be written as follows:

28,8,

3+2
e x(lzﬁwr f)+2’x(2&ﬁ+8f+8f)——ﬂ)

—?\/E—\/E—zz.

GA,(D[n]) = Z This completes the proof. . . -
wepin S, +S, Theorem 5.8 The fifih geometric-arithmetic index of
w6 66 D[n], for n=2t, where t >1 is given by
zzzﬂ (3 2t+l X6
18+—\/ +\/5+?6\/§+5\/g+—x/_ ifr=1,
GA D — 2t+1
s (Pl =19,% x(%\hs +%\/§)+2f x (20 + /15 +§\/§+§\/§)—
8 B30-32 5 fi5-2 ift>1
11 9

Proof. When n=2,
index of D[2] can be written as follows:

2./S.S,

the fifth geometric-arithmetic

GA.(D[2]) =
S(D[2]) ZD‘E S +5,
—6x 25%5 +8X2\/5x6 8 \/6>< 2\/5x \/
5+5 5+6 6+6 5+3 5+4
244x4 2+4/3%x2 24/4 %3
4% +4x +4x
4+4 3+2 4+3

_1g+_¢—0+r gﬁ%@gﬁ.

When n >4, using Table-2, the geometric-arithmetic
index of D[n] can be written as follows:

2./S.S,

S +S,

( +(4+ ZZH—I
(2NIx4
5

+4

GA;(D[n]) =

2

uveD[n]

(3 2t+1 4) 2 LNVOAY 6X

(221 +l
\/_

2\ 4x4
4+4

N272 L (3x27 —8)x

+(§:2“

(22i+1+24><2i+1)x 2U3X2
i=1 i=1

3+2

+2M %

24/4x%x3
+

+ 2t+l %
3

2t+1

=22 x ( B+ f)+2’x(2mﬁ+8f+8f)—§ﬂ
—?\/E—\/E—zz.

This completes the proof.

6. Randi¢ index

The very first and oldest degree based topological
index is the Randi¢ index, which was introduced by Milan
Randi¢ [14] in 1975. The Randi¢ index of a graph

G =V (G),E(G)) is defined as

2

uveE(G)

b
dd,

R

| 10)
2

Later on, the general Randi¢ index was introduced by

Bollobas and Erd 0 s [3] and Amic et al. [1] in 1988. The
general Randi¢ index of the graph is defined as

R,(G)= ) dd)°

uveE(G)

an

11
where ¢ € {-1,——,—,1}.
22
Theorem 6.1 The Randié index is given by for

n=2t+1, where t 20 can be defined as
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106x 2" —164 if a=1,

2t+1

27 x (143 ++2)+ 2 x (443 +56) ~ 86 — 443 - 52 ifaz%,

RDID=1 o o |

2 IX?_? F ol

EAN ARy . 1

(e Ee R N e

Proof- We use the Table-1 to prove the result. Loty (1 2)1
et When o =1: By using Table-1 and equation (11), we 106%™ —164.
R, (D[n]) = Z (d.d)' When o :%: By using Table-1 and equation (11), we
uveE(D[n]) get:
S G Ry e p ROUD= Y (@dd,)

2 uveE(D[n))

+22”1 x4)x (2% 2)" +(Zz"“)><(1x3)1

t+1

Z +Z(2’><6))><(2><3)2+(2+Z(2’><3)+Z(2’”x4)) (2><2)2

i=1

£ 1 1 get:
(2 x(1x3)7 42" x(1x2)? R,(DInD= >, (dd)"

i=1 uveE(D[n])
2t+1

=22 x(14/342)+2 x(dW3+56)-8/6 —4/3-52.

When o = —1: By using Table-1 and equation (11), we

t+1

= (221 +Z(2’ x6))x(2x3)™ +(2+Z(2’ ><3)+Z(2l+1 x4)x(2x2)™

+(Q 2" x(1x3) " + 2" x (1x2) ™! get'
par R, (Dln)= > (dudv) 2
il 35 55 . 2 uveE(Dln])
6 6

1
When o = —5: By using Table-1 and equation (11), we

t+1

Zt: +Z(2’><6))><(2><3) 2+(2+Z(2’x3)+2(2'“x4)) (2><2) 2

t _t 1 24l
+(D 2" x(1x3) 2 +2”1><(1><2) 2 =22 ><(1+\/_
i=1

This completes the proof.

)2 x(14+ \/_ 4f—4f 13.
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Theorem 6.2 The randic index of D[n] for n=72t¢,
where t 21, can be defined as
90x 2" —164 if a=1,

2t+1

22 (1443 +4/2)+ 2" x (443 +40)— 86 443 - 52 ifaz%,

R, (D[n])= 29 55 .
22t1x?_z if a=-1,
ey -]
2 x(1+$)+2 ><(10+\/_) 4 J6- 6—13 if o=,
Proof. We use the Table-l to prove the. r.esul.ts. R(D[n]) = Z , dv)l
When « =1: By using the edge partition in Table-1 uveE(D[n])

and formula (11), we get
t+1

—(221+Z(2 x 6)) x (2% 3)" +(2+Z(2 ><3)+Z(2’><4)) (2x2)!

formula (11), we get.

1
R/(D[nD)= ). (dd,)’
=90x2"" —164. 2 uveE(D[n])

+(22”1)><(1><3)1 +2" % (1x2)!

1
When a = 5 : By using the edge partition in Table-1 and

t+1

= (22’ +Z(2’ ><6))><(2><3)2 +(2+Z(2’ ><3)+Z(21 ><4))><(2><2)2

i=1

to 1 1 formula (11), we get:
+(D 2" x(1x3)? + 2" x (1x 2)?
i R ,(D[n))= > (dd,)"
= uveE(D[n
=22 x(14/3+2)+2 x(43+40)-8J6—4/3—52. o

When o = —1 :By using the edge partition in Table-1 and

t+1

= (22‘ +Z(21 x6)) x (2x3)7 +(2 +Z(2l x 3) +Z(2’ x4)x(2x2)"

+(Z:2"“)><(1><3)’1 +2" % (1x2)™ R ,(D[n] z (dudv) 2
i=1 ) uveE(D[n])
= 2t+1 Xg_ﬁ.
6 6

1
When o = —E: By using the edge partition in Table-1

and formula (11), we get
1+1

—(22’+Z(2’><6)) (2x3) 2 +(2+Z(2’x3)+2(2’><4)) (2x2)2
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! ! L
+(D 2" x(1x3) 2 +2" x(1x2) 2

i=1

2641
=22 x(1+13)+2fx(10+i)—g\/_—§\/§—13.

7 7

This completes the proof.

7. Conclusion

We considered a class of hetrofunctional dendrimer
and studied three types of topological descriptors for its
underlying molecular graph. For the matching based
topological indices, we studied number of perfect
matchings, size of maximum matching and the anti-Kekulé
number of the graph. For spectrum based topological
indices, we computed nullity of the moecular graphs of
these dendrimers. In the case of degree based topological
indices, we calculated first and fourth version of atom-bond
connectivity index, first and fifth versions of
geometric-arithmatic index and the Randi¢ of these
hetrofunctional dendrimers.
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