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Introduction:

Let G be a simple and connected graph with set of vertex V(G) and set of edges S(G). The degree
of a vertex t is the number of vertices adjacent to t and it is denoted by d;. A molecular graph is a
graph where the vertices represent atoms and the edges represent bonds between them. Chemical
graph theory is a branch of Mathematical Chemistry that focuses on finding topological indices of
a molecular graph that correlate well with chemical properties of the chemical molecules '[1]".

Topological indices are very important numerical paramrters that help to determine the physical
and biological properties in organic compounds. For example, the Nirmala and ABC indices help
determine the degree of acidity and characterize the structure of the molecule in compounds. As for
the harmonic index, the study of which ia an active area in chemical research, as it is related to the
electronic energy of some molecules.

Mohamad.N.Husin et.al. investigated Zagreb polynomial for several dendrimeres such as
PAMAM dendrimers and tetrathiafulvalene dendrimer '([2]". Additionaly, Muhammad.K.siddiqui
et.al. calculated the Zagreb indices for some nanostar dindrimers such as polyphenylene dendrimer
T3T".

And Shin.M.Kang et.al. are computed redefine 15¢, 2" and 3¢ Zagreb indices of nanostar
dendrimers such as polypropylenimine octaamin ([4]).
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Therefor, the equation for the 1%t Zagreb polynomial, 2" Zagreb polynomial and 3" Zagreb indices
of graph G is defined as' [4][3]"

MI(G) = ZutES(G) du + dt

MZ (G) = ZutES(G) du X dt

M3 (G) = ZutES(G) Idu - dtl

Kinkar Ch.Das et.al. are presented novel lower and upper bounds on the Sombor index of graphs
by using some graph parameters and they obtained several relations on Sombor index with the first
and second Zagreb indices of graphs( [5]). And Roberto Cruz et.al. are studed sombor index on
chemical graph( [6]). Ammar Alsinai et.Al. are tested the sombor index with physico-chemical
properties of octane isomers such as entropy, acentric factor enthalpy of vaporization (HVAP) and
standard enthalpy of vaporization (DHVAP) using the linear models. The Sombor index shows
excellen correlation with these chemical properties.Further, they optained Sombor index of 2D-
lattice, nanotube and nanotorus of TUC,Cg[p,q] and subdivision graph of 2D-lattice nanotube and
nanotorus of TUC,Cg[p,qa] '[7]"

The Sombor index of graph G is defined as '[8]":

SO(G) = Xutes) v (du)? + (dp)?

S.Alikhani et.al. are computed the ABC index for some families of nanostar and polyphenylene
dendrimer ([9]). And Kinkar Ch.Das is presented the lower and upper bounds on index of graphs
and trees, and charac-
terize graphs for which these bounds are best possible '[10]". Mohamad.N.Husin et.al. Are studied
the fourth version of ABC index and the fifth version of GA index of some families of nanostar
dendrimers '[11]'".

The ABC index of graph G is defined as '[11]":
ABC(G) = Yutes(c)

dy+d¢—2
dydy

V.R.Kulli examined Nirmala polynomial of various dendrimers such as porphyrin dedrimers ,
propyl ether imine dendrimer and Poly ethylene amide amine Dendrimer '[12]. Additionally
V.R.Kulli et.al. caclculated Nirmala index for different chemical networks including silicate
networks, chain silicate networks, hexagona networks, oxide networks and honeycomb networks'
[13].

The Nirmala index of graph G is defined as '[12][13]":

N(G) = ZuteS(G) Y du + dt

Muhammad.K.Jamil et.al. Computed the harmonic polynomial and harmonic index of some
nanotubes like TUC,Cg[m,n] and TUC4[m, n] '[14]".

Juan.C.Hern andez-Gomez et.al. Are studed harmonic index and harmonic polynomial of several
classical symmetric operations of graphs '[15]".

The harmonic polynomial of a graph G is defined as '[14]"

2
H(G) = Yutes(c) rd

in this paper we compyted 1% Zagreb indexl, 2" Zagreb index, 3™ Zagreb index, sombor index,
ABC index. Nirmala index and harmonic index of a number of type nanostar dendrimers like NS, is
also known as aminoisophthalate diester monomer and PD; is also known as Poly (amidoamine).
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1) first kind of nanostar dendrimer NS;: we consider the first kind nanostar dendrimer NS; [n]
the order of NS;[n] is 30x 2"*1 — 48 and the size of NS;[n] is 33x 2"*1 — 54, Figure
1.Shwos.

Fig.1. Nanostar dendrimers NS, [n] is also known as aminoisophthalate diester monomer
In NS, [n] there is six several kinds of edges as given in table 1.

Table 1. The molecular graph of NS, [n]

(dtr du) (112) (113) (114) (212) (213) (314)
No. Of edges 3x2" | 3x2" -3 |6X2"—6| 6xX2" -6 | 42X 2" — 6x 2" —6
33

Theorem1.1: let ne N s.t n={ 0,1,2,3....} then 1% Zagreb indexl, 2" Zagreb index, 3" Zagreb
index is of NS, is given as:

M, (NS, [n]) = 327 x 2" — 273
M, (NS;[n]) = 387 x 2" — 327
M3(NS;[n]) = 76 x 2" — 63
Proof: : the edge set of nanostar dendrimers NS, is partitioned into six set, S; consists3x 2™ edges
of type u-t sit. d, =1, d; = 2, S, consists 3 x 2™ — 3 edges of type u-t s.t. d, =1, d; =3, S5
consists 6 x 2™ — 6 edges of kind u-ts.t.d, =1, d; = 4, S, consists 6 x 2™ — 6 edges of kind u-t

st.d, =2,d; =2, Sg consists 42 x 2™ — 33 edges of kind u-t s.t. d,, = 2, d; = 3 and S¢ consists
6 X 2™ — 6 edges of kindu-ts.t.d, = 3,d; = 4.

Z; (NS;[n],X) = (6% 2™ — 6 )X7+ (48x 2" — 39)X> +(9% 2™ — 9)X* + (3x 2") X3
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= [Zy (NSy[n],X)] xoy= (42X 2" — 42 ) + (240 2" — 195) +(36 X 2" — 36) + (9 x 2")
=327 x 2" — 273

= ZutES(G) du + dt

d
& 21 (NS1[n].X)] g = My (NS [n])

Z, (NS;[n],X) = (6x 2™ — 6)X!2 + (42x 2" —33) X6+ (12x 20 — 12)X* + (3x 20 — 3)X3 +
(3x 2M)X2
% [Z, (NS;[n],X)] xoq = (72X 27 — 72)) + (252x 2" — 198) +(48 X 2" — 48) + (9 x 2" — 9) +
(96 x 2m)
=387 x 21 — 327

:ZutES(G) du X dt

= [Z; (NSy[1],X)] x=1 = My (NSy[n])

Zs (NSy[n] ,X) = (6% 20 — 6)X3 +(3x 20 -3)X2+(51x 2" —39)X + (3x 21)

= [Zs (NSy[n], X)] xog= (18X 2" = 18) + (6 X 2" = 6) + (51x 2" — 39)

= (76x 2" — 63)

= ZuteS(G) |dy — dql

12 (NS )] et = Ma (N3 [n]
Theorem1.2: let ne N s.t n> 0 then the sombor index of NS; is given as :
SO (NS;[n]) = (48V13 + 12v/2 + 3v10 + 3v/5 + 30 x 2") — (33V13 + 617 + 3V10 + 12+/2
+30)
Proof: : the edge set of nanostar dendrimers NS; is partitioned into six set, S; consists 3x 2™ edges

of type u-t sit. d, =1, d; = 2, S, consists 3 x 2™ — 3 edges of type u-t s.t. d, =1, d; =3, S5
consists 6 x 2™ — 6 edges of kind u-ts.t. d, =1, d; = 4, S, consists 6 X 2™ — 6 edges of kind u-t
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st.d, =2,d; =2, S5 consists 42 x 2™ — 33 edges of kind u-t s.t. d,, = 2, d; = 3 and S, consists
6 X 2™ — 6 edges of kind u-ts.t. d,, = 3, d; = 4.

SO(NS; [n]) = Zutes1 v/ (dw)? + (d0? + Buresz v/ (dw)? + (dD? + Turess v/ (d)? + (d)? +

Tutesa/ (d)? + (d)?
+ Tutess v (d)? + (A7 + Tutess v/ (d)? + (d)?
= (3x 2™),/(1)2 + (2)2 + (3x 2" — 3)/(1)2 + (3)2 + (6x 2" — 6)/(1)2 + (4)2 + (6% 2" —
6)\/(2)? + (2)2
+ (42x 2" — 33),/(2)2 + (3)% + (6% 2™ — 6),/(3)% + (4)?
= (3V5 x 2™) + (3V10 x 2™ — 3v/10) + (6v17 x 2™ — 6v/17) + (122 x 2" — 12/2) +
(42413 x 2™ — 33v/13)

+(30x 2" — 30)

= (48v13 + 12v/2 + 3v/10 + 3V5 + 30 x 2") — (3313 + 6v/17 + 3v10 + 12v2 + 30)

Theorem1.3: let ne N s.t n> 0 then the atom bound connectivety of NS, is given as :

2

ABC(NS; [n]) = (22 + V6 + 3v3 + 22 x 2m) - 3224 33 1 V6 + 155)

Proof: : the edge set of nanostar dendrimers NS; is partitioned into six set, S; consists 3x 2" edges
of type u-t s.t. d, =1, d; = 2, S, consists 3 x 2™ — 3 edges of type u-t st. d, =1, d; =3, S5
consists 6 x 2™ — 6 edges of kind u-ts.t.d, =1, d; = 4, S, consists 6 x 2™ — 6 edges of kind u-t
st.d, =2,d; =2, S5 consists 42 x 2™ — 33 edges of kind u-t s.t. d,, = 2, d; = 3 and S, consists
6 X 2™ — 6 edges of kind u-ts.t. d, = 3, d; = 4.

dy+di—2 dy+di—2 dy+di—2 dy+di—2
ABC(NS;[n]) = Yutes1 [+ Zutesz [+ Dutesz [———— + Jutesa udu;t +
dy+di—2 dy+di—2
ZutESS e ZutES6 ud dt
ut
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= (3x2M) [S2 4+ (3x 2" = 3) [T 24 (6x 20— 6) [T +(BX 27— 6) [T + (42X
2+43-2 n 3+4-2
—33) +(6x 2" — 6) |

:(32£ X 2™M) + (V6 x 2" —v6) + (3V3 x 2" — 3v3) + (3V2 x 2" — 3v2) + (21vV2 x 2" —

28+ (F x2n -5

—(ﬂ+«/_+ 3v3 + % 2“)—(ﬂ+3\/_+\/_+—)

Theorem 1.4: Consider n€ N s.t n> 0 then the nirmala index of of NS; is given as:

N(NS;[n]) = (48V5 +18 + 6+/7 + 3v/3 x 2") — (39V5 + 18 + 617 )
Proof: : the edge set of nanostar dendrimers NS; is partitioned into six set, S; consists 3x 2" edges
of type u-t sit. d, =1, d; = 2, S, consists 3 x 2™ — 3 edges of type u-tst. d, =1, d; =3, S5
consists 6 x 2™ — 6 edges of kind u-ts.t.d, =1, d; = 4, S, consists 6 x 2™ — 6 edges of kind u-t

st.d, =2,d; =2, Ss consists 42 x 2™ — 33 edges of kind u-t s.t. d,, = 2, d;, = 3 and S, consists
6x2” 6 edges of kindu-ts.t. d, = 3,d; = 4.

N(NS;[n]) =N(G) = Zutes1 /du + di + Tutesz /du + di + Turess /du + de + Duesa/du + ds
+ Yutess \/m + Yutess \/m
=(BX2MVI+2+(Bx2" —3)V1+3+(6Xx2" —6)V1+4+ (6X2"—6)V2+2+
(42% 2" —33)V2 + 3+ (6x 2" — 6)V3 + 4
= (3v3 x 2™) 4 (6X 2™ — 6) + (6v/5 x 2" — 6v/5) + (12x 2" — 12) + (42+/5 x 2" —
33V5) + (6V7 x 2™ — 6v7)
= (485 +18 + 6v/7 + 3vV3 x 2M) - (395 + 18 4+ 6v/7 )

Theorem1.5: : Consider ne N s.t n> 0 then the harmonic index of of NS, is given as:

1919

H(NSl[n]) = =Ty x 2™ — 527

70
Proof: : the edge set of nanostar dendrimers NS; is partitioned into six set, S; consists 3x 2™ edges

of type u-t s.t. d, =1, d; = 2, S, consists 3 x 2™ — 3 edges of type u-t s.t. d, =1, d; =3, S35
consists 6 X 2" — 6 edges of kmd u-tst.d, =1,d; =4,S5, consists 6 x 2™ — 6 edges of kind u-t
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st.d, =2,d; =2, S5 consists 42 x 2™ — 33 edges of kind u-t s.t. d,, = 2, d; = 3 and S, consists
6 X 2™ — 6 edges of kind u-ts.t. d,, = 3, d; = 4.

2 2 2 2 2
H(NS;[n]) = Yutess ot utes2 T Dutes3 Tora +Zut654m +Zut€$5m +

2
ZutES6 du+dt

2 2 2 2
=(3X 2“)E+(3x Zn—3)m+(6x 2n—6)m +(6X Zn—6)m +(42X 20 —

2 2
33)m + (6)( Zn—6)m

84

3 3 12 12 66 12
=@x2M+ CGx2 =)+ (Ex2n -2 )+ Bx2"=3)+ (Ex2n-2)+ & x

12
20 — =
)
1919 1527
=— X 2" ——
70 70

2) second kind of nanostar dendrimer PD;: we consider the first kind nanostar dendrimer PD; [n] the
order of PD,[n] is 12x 2"*2 — 14 and the size of PD,[n] is 12x 2"*2 — 15, Figure 2. Shows.
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Fig.2. Nanostar dendrimers PD, is also known as Poly (amidoamine).

In PD, [n] there is four several kinds of edges as given in table 2.

184



Table 2. The molecular graph of PD; [n]

(dt' du)

(1.2)

(1.3)

(2.2)

(2.3)

No. Of edges

3x 21

6x 2" —3

18x 21

21x 2" =12

Theorem2.2: : let ne N s.tn={ 0,1,2,3....} then 15t Zagreb indexI, 2"¢ Zagreb index, 3"
Zagreb index is of PD; is given as:

M, (PD, [n]) = 222 x 2" — 81

Proof: : the edge set of nanostar dendrimers PD; is partitioned into four set, S; consists 3x 2™ edges
of type u-t s.t. d, =1, d; = 2, S, consists 6 x 2™ — 3 edges of type u-t s.t. d, =1, d; =3, S35
consists 18 x 2™ edges of kind u-t s.t. d,, = 2, d; = 2, S5 consists 21 x 2™ — 12 edges of kind u-t

S.t.du=2,dt=3.

Z, (PD, [N],X) = (21x 2" -12) X5+ (24x 2" -3) X* + (3x 2") X3

i [Z, (PD;[N],X)] =1 = (105x 2N — 60) + (96 x 2" — 12) + (9 x 2V)

Thus,

Z, (PD; [N],X) = (21x 2" -12) X6+ (18x 2M)X* + (6x 2" -3)X3 + (3x 2")X?

%[Z2 (PD4[n],X)] x=1 = (126%x 2" -72) + (72x 2™) + (18x 2™ -9) + (6x 2")

Thus,

= (210% 2" — 72)

= ZuteS(G) du + dt

% [Z; (PD;[n],X)] x=1 = M;(PD;[n])

= (222x 2M -81)

=YutesG) du X dy

2 [Z, (PD; [n], X)] o1 = M, (PD; [n])
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Zs (PD;[n] ,X) = (6x 2" -3)X2+(24x 2" -12)X + (18x 2")
= [Zs (PD;[n],X)] xoq = (12X 2" -6) + (24% 2" -12)
= (36x 2" -18)
= utes(c) [du — dil
Thus,

2 [Z3 (PD;[n],X)] o1 = M3 (PD; [n])

Theorem2.2: let n€ N s.t n> 0 then the sombor index of PD; is givenas:

SO (NS;[n]) = (21V13 + 36v2 + 63/10 + 3v/5 x 2") —(124/13 + 3v/10)
Proof: the edge set of nanostar dendrimers PD; is partitioned into four set, S; consists 3x 2™ edges
of type u-t s.t. d, =1, d; = 2, S, consists 6 x 2™ — 3 edges of type u-t st. d, =1, d; =3, S
consists 18 x 2™ edges of kind u-t s.t. d,, = 2, d; = 2, S5 consists 21 x 2™ — 12 edges of kind u-t
S.t.du=2,dt=3.

SO(PD1[n]) = Tutest v ([du)? + (A7 + Butesz v/ (d)? + (d)? + Tutess v/(dw)? + (d)? +
Tutess v/ (dw)? + (d)?
= (3x 2"),/(1)2 + (2)2 + (6x 2" — 3)/(1)2 + (3)2 + (18x 2™)/(2)2 + (2)2 + (21x 2™ —
12)y/(2)* + (3)?
= (3V5 x 2M) + (6v10 x 2" — 3v/10) + (362 x 2™) + (1213 x 2" — 12v/13)
= (21V13 +36v2 + 6110 + 3v5 x 2") — (12v/13 + 3v/10)
Theorem?2.3: let ne N s.t n> 0 then the atom bound connectivety of PD is given as :

ABC(PD;[n]) = (21vZ +2v/6 x 2")—7/6

Proof: the edge set of nanostar dendrimers PD; is partitioned into four set, S; consists 3x 2™ edges
of type u-t sit. d, =1, d; = 2, S, consists 6 x 2™ — 3 edges of type u-t s.t. d, =1, d; =3, S35
consists 18 x 2™ edges of kind u-t s.t. d,, = 2, d; = 2, S5 consists 21 x 2™ — 12 edges of kind u-t
st.d,=2,d;, =3.

dy+d¢—2

dy+d¢—2
= +
ZutES4 dudt

dy+d¢—2

dy+d¢—2

ABC(PD;[n]) = Yutes1 + Dlutes2 + Yutes3
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1+2 2 2+2-2 2+3-2
12)

—+ (21x 2" —

= (3x2M) [ T2+ (6x 2" —3) [ +(18x 2)

:(32—‘/E ><2“)+(2\/€x2“—\/€)+(9\/§x2n)+(%§xzn—6\/§)
= (21V2+2V6 x2") - 7V6

Theorem 2.4: Consider ne N s.t n> 0 then the nirmala index of of PD, is given as :

N(PD;[n]) = (48 + 215+ 3v/3 x 2") —(124/5+6)
Proof: the edge set of nanostar dendrimers PD; is partitioned into four set, S; consists 3x 2™ edges
of type u-t sit. d, =1, d; = 2, S, consists 6 x 2™ — 3 edges of type u-t st. d, =1, d; =3, S5

consists 18 x 2™ edges of kind u-t s.t. d,, = 2, d; = 2, S5 consists 21 x 2™ — 12 edges of kind u-t
Stdu=2,dt=3

N(PD;[n]) = Xutes1+/du + de + Xutes2+/du + de + Xutess+/du + de + Xutesa+/du + de
= (3% 2T F 2+ (6x 2" — 3T T3 + (18X 2")W2F 2 + (21x 2" — 12)vZ + 3
= (3V3 x 2") + (12X 2™ — 6) + (36x 2") + (215 x 2™ — 12V/5)

= (48 + 21V5 + 3V3 x2M) - (12V5+6)

Theorem2.5: : Consider ne N s.t n> 0 then the harmonic index of of PD; is given as :

x2n -2
10

112

H(PD, [n]) =

Proof: the edge set of nanostar dendrimers PD; is partitioned into four set, S; consists 3x 2™ edges
of type u-t sit. d, =1, d; = 2, S, consists 6 x 2™ — 3 edges of type u-tst. d, =1, d; =3, S5
consists 18 x 2™ edges of kind u-t s.t. d,, = 2, d; = 2, S5 consists 21 x 2™ — 12 edges of kind u-t
st.d,=2,d; =3.

2 2 2 2
H(PD; [n]) = Yytes1 ot Yutes2 ot Yutes3 drd +Xutesa T

—_ ni n = n n i
= (3% 2") =+ (6x 2 3) +(18><2) ~ + (21x 2" - 12)

12

— n n_E n E n_2_4 E n___=
=(2x2")+(3x2 2)+(9x2 )+(5><2 5)+(7 X 2 7)
:1_12)<2n_§

5 10
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Conclusion: In this study,we seek to contribute to helping researchers to kmow the importance of
molecular topology in mathematics and chemistry. Therefore, we calculated two new different
infinite families of nanostar dendrimers like NS; is also known as aminoisophthalate diester monomer
and PD; known as Poly (amidoamine) using some topological indices such as (the first Zagreb index,
the second Zagreb index, the third Zagreb index, Sombor index, the atom bound connectivity index,
Nirmala index and harmonic index).
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