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Some theoretical results about nanostar Dendrimer by topological indices are explained in this research paper.
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1. Introduction

The topological index characterized on the structure of these
compound can equip to surmise physical attributes, chemical
reactivity and biological action to the scientists [11, 3].

In [10] , Gutman introduced the 1%t and 24 Zagreb in-

dices are
M(G)= ), (d(u)+d(v))
uveE(G)
My(G) =Y (d(u)xd(v))
uveE(G)

Fath-Tabar [1,2&8] defined 1% and 2" Zagreb polynomials

as
Ml (Ga x) = Z
uveE(G)

Z xd(u) d(v)

uveE(G)

x(i(u)+zi(v)

In [2], G. H. Fath-Tabar et al. defined the 3" Zagreb

index as

and the polynomial as

= Y

uveE(G)

The 1% and 2"¢ Reverse hyper-Zagreb indices was also
defined in the samp paper as

HCM,(G) = (c(u) +c(v))?
uveE(G)
HCMy(G) = Y (c(u)e(v))?
uveE(G)

The 15t and 2" Reverse hyper-Zagreb polynomials are de-
fined as

HCM(G,x) = Z xle+e(v)
uveE(G)

HCM,(G,x) Z %€
uve€E(G)

A cutting number [7], ¢(v) of a vertex v € V(G) in a connected
graph G is the number of pairs of vertices {v,w} such that v
and w are in different components of G.

We now consider the Nanostar Dendrimers NS[n], where
n is steps of growth see Fig. 1& Fig. 2.
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Figure 1. Nanostar Dendrimer NS[1]

Figure 2. Nanostar Dendrimer NS[2]

In [7], we have found number of edges uv with cutting
number of end vertices (c(u),c(v)) which is given in the Table
1.

2. Some cutting number Topological
Indices and polynomials of Nanostar
Dendrimer NS[n]

In this paper, we introduce some other cutting number based
topological indices of graphs. For two-connected graphs,
cutting number of each vertex is zero. So, we define these
indices for graphs with cut vertices only.

We define the 1%,2™ and 3" cutting number Zagreb
indices of G as

Mic(G)= ) [e(u)+c(v)]
uveE|G|
Moc(G) =Y [e(u)e(v)]
uveE|[G|
Msc(G)= ) |e(u) —c(v)]
uveE|G|

We define the 1%¢,2" and 3" cutting number Zagreb polyno-
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mial of the graph G as

M]C G x Z X
quE[G]

Mzc G x Z x
quE[G]

M3C G x Z x —e(v)] 3
mEE[G]

where c¢(u) and ¢(v) are the cutting number of u and v.
We define the 1812 and 3" cutting number Reverse
hyper-Zagreb indices of G as

RHM c(G) = Y [e(u)+c(v)]?
uveE|(G|

RHMyc(G) =Y [e(u)c(v)]?
uveE|[G|

RHMxc(G)= Y. |c(u) —c(v)?
uveE|[G|

We define the 152" and 3" cutting number Reverse
hyper-Zagreb polynomial of the graph G as

RHMc[G.x] = Y b
quE[G]
RHMyc[G,x] = Y| lewe()?
quE[G]
RHM3c[G,x] = ) le(w)=e(v)]
quE[G]

Theorem 2.1. Consider NS[n] be the Nanostar Dendrimer.
Then,

(i) Myc[NS(n)] =1944n x 22" — 2106 x 22" — 648 x 22+1
+648 x 21 2862 x 2" — 756.
(ii) Moc[NS(n)] =15552 x 2411 9720 % 231 — 34452 x 221+1

+9180 x 2! — 3888 x 2713 4 23328 x 221+2
+40824 x 23" — 70308 x 22" + 34776 x 2"
—75816n x 23" +27540n x 22" — 5292
(iii) M3c[NS(n)] =1296n x 2" — 1458 x 22" — 432 x 22"+1
+432 x 2" 4360 x 2"
+1962 x 2" —504.
Proof.
@) MiCINS(n)]
= Y lcw+eW)
uveE[NS(n)]
n—1
(6 2") [{(((18x2") = 12) — (6 x 2" —6)) x (6 x 2" —=7) } +0]
i=0
—1
(Bx29 [{(((18x2") —12) — (6 x2" 1 —6)) x (6x 2" —T7)}
i=0
+ {(((18%x2") —12) = (6 x 2" =5)) x (6 x 2" —6) }]
i 6x2°) [{(((18x2") —12)— (6 x 2" =5)) x (6 x2" 7 —6) } +0]
=1944n x 22" — 2106 x 22" — 648 x 27"+! 1 648 x 2"+ 12862 x 2" — 756

hn’,‘.'}‘I4
o, btl“? s

= f.: [ oF
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Table 1. The Nanostar Dendrimer NS|n]

Number of edges e =uv | Cutting number of end vertices (¢(u),c(v))
12 x2n T (0,0
6 x 2T [{((18x2")-12)6}x50]
3 x2n-! [{((8x2")-12)-6 } x5, { ((18 x2")-12)-7} x 6]
6 x2"~1 [{((18 x2")-12)-7} x6,0]
6 x2"2 [{((18 x2")-12)-18 } x 17,0]
3 x2n—2 [{ (18 x2")-12)-18 } x 17, { ((18 x2")-12)-19 } x 18]
6 x2"2 [{((18x2")-12)-19} x 18,0 ]
6 221 [{((18x2")-12)- ((6 x2"7)6) } x ((6 x2"7)-7),0]
3 x2! [{ (18 x2")-12)-((6 x2"71)-6) } x ((6 x2"7)-7),
{18 2" )-12)- ((6 x2"7)-5) } x ((6 x2"1)-6)]
6 x2¢ [{ (18 x2")-12)- ((6 x2"7)-5)} x ((6 x2"77)-6),0]
6 222 [{((18 x2")-12)-((6 x2"2)-6) } x ((6 x2""2)-7),0]
3 x2? [{ (A8 x2")-12)- ((6 x2"2)-6) } x ((6 x2"72)-7),
{8 %x2")-12)- ((6 x2"2)-5) } x ((6 x2"72)-6)]
6 x22 [{ (18 x27)-12)-((6 x2"72)-5) } x ((6 x2"72)-6),0]
6 %2 [{ (I8 %27 )-12)-((6 x2""1)-6) } x ((6 x2""1)-7),0]
3x2 [{ (18 x2")-12)- ((6 x2"71)-6) } x ((6 x2""1)-7),
{((18 x2")-12)- ((6 x2" 1 )-5)} x ((6 x2""1)-6)]
6 x 2 [{ (A8 x2M)-12)-((6 x2"1)-5)} x ((6 x2""1)-6),0]
6 x 1 [{ (18 x2")-12)- ((6 x2")-6) } x ((6 x2")-7),0]
3x1 [{ (18 x2")-12)- ((6 x2")-6) } x ((6 x2™)-7),
{((18 x2")-12)- ((6 x2")-5) } x ((6 x2")-6)]
6 x 1 [{ (18 x2")-12)- ((6 x2")-5)} x ((6 x2")-6), 0]
Total number of edges 21 x2"—15
NS[n] are computed as follows:
(i) M2 C[NS(n)]
= [e(u)e(v)]
uveE[NS(n)]
e \) Mic[NS(n),
= 21 (3x20) [{(((18x2") —12) — (6 x2" " —6)) x (6 x 2" —7)} V) ICLI(") .
i _ i [IOS><22””?36><22”’2’+6><2”’i—126><2”+42}
x {((18x2") —12) = (6x 2" =5)) x (6 x 2" —6) }] 6;’)2 o
= 15552 x 24141 9720 % 23+ 34452 % 22+ 19180 n—1 162 72X 34 84]
x 2" _ 3888 x 273 123328 x 222 1 40824 x 23" — 70308 +3 i:ZO 2x
X 22n+ 34776 x 2" — 758160 x 23" 4+ 275400 x 2%" — 5292

(iil) Mac[NS(n)] = le(u) —c(v)]
uveE[NS(n)]

n—1

;) (6x27) [{(((18x2")—12)— (6x2""7—=6)) x (6 x 2" ' —7) } — 0]

n—

M

:0 (3x2) [{((18x2") = 12) = (6x 2" —6)) x (6x 2" ~7)}

2)—
—{(((18x2") —

5)) x
n—1
+Y° (6x2°) [{(((18x2")—12)— (6x2"'=5)) x (6 x 2" ' —6) } -0]
i=0
= 12961 x 2%" — 1458 x 2*"
x 2"+ 1962 x 2" — 504

12) — (6x 2" — (6x2"-6)}]

— 432 x 221 1 432 x 2" 1 36n

O

Theorem 2.2. The Zagreb polynomial of Nanostar Dendrimer
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—1 , ;
+ 6"2 i [108x 2771 —36x 222 —6x 2"~! 108 % 2" +42]
i=0
(ll) Mzc NS

_322’

[11664 x 24772 — 7776 x 24131 48424 x 2312
25272 x 2371 1 9180 x 22"~ 4 1296 x 2474~
3060 x 22772 13608 x 22" — 9828 x 2" + 1764]

(iii) M3c[NS(n),x]
n—1
=6 Z 20xl(
n—1

+3 Z 2'x
+6 i 21l
i=0

108><22nfi_36X22H72i+6><2nfi_126X2n+42)]

[(12x277—18x2m)]

1085221~ —36x 2214 —6 21~ — 108 % 2" +42)]
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Proof.

(i) M\CINS(n),x] = Z xle@+ev)]
uveE[NS(n)]

Y (6 x 2 al{ {08212 (026 (o)}
i=0

i 3><2

[ {((18x2") —12) — (6 x 21 —6) } x (6x 2"~ —

+{{ (18 x2") —12) — (6><2" i )}X(6><2” 1 6)}}

+nf(6x21) [{{((18x2")~12)~ (6x2"~-5) } x (6x2"~~6) } +0]
i=0

n—1 . X .
-6 Z i 108x 2217136222 162"~ ~126x 2" +42

i=0

n—1 . .
+3 Z 2ix216><22"_‘772><22"_2’7234><2"+84

i=0

n—1 . . .

i 1082217136221~ 2 _6x 21~ _108x2"+42

+6) 2'x

i=0

(i) MacNS(n), ] = Y et
uveE[NS(n)]

n—1
=) (3x2")
i=0
{{((18x21) - 12)— (6x2"7—6)} x
< [{{((18x27) = 12) — (6x 2" = 5)
n—1
i=0

[11664 x 2412 _ 7776 x 2431 1 8424 x 232
—25272 % 2371+ 9180 x 2271 4 1296 x 24
—3060 x 22" 4 13608 x 22" — 9828 x 2" + 1764]

(6x21—7)}

(6x21-6)}}

X X
(iil) M3¢c[NS(n),x] = Z K@) =c)]
uveE([NS(n)]

= nil <6 X 21') ({[(18x21)=12)—(6x2"1—6)] x (6x2"1~7) } 0]

i=0

n—1

3x2!

+ o ( X >

{[(18 %27 — 12] — (6 21— 6) } x (6 x 2 —7)
(18 x2") =12) = (6 x 2" =5)] x (6 x 2" —6) }]
"il (6 % 2[) L1182 —12)—(6x2"=5) } x (6x2"~~6)] 0]
i=0

—1
_ 6’12 i [(108x22771 =36 x 227246 x 2" ~ 126 x2"+42)

+ 3"il i [(12x27 1 ~18x2")]

—1
+ 6"2 i [(108x 22771 =36 x 212 —6x 2"~ ~108x2"+42) ]

O

Theorem 2.3. Let NS[n| be the molecular graph of Nanostar
Dendrimer. Then

(i)RHM\c[NS(n)]

n-l . A . 2
=6 Y 27 [108 2277 =36 x 22 46 x 27— 126 x 2"+ 42]
i=0

n—1 ) . 2
+3 Y 20 [216x 2217 =72 x 2217 - 234 2" 4. 84]

n—1

. . . . 2
+6 Y 27108 x 2277 =36 22172 6 x 27T - 108 x 2" +42)

(ii)RHM>c[NS(n)]
n—1

=3Y) 2 [1 1664 x 24121 _ 7776 5 7An—3i+8424x
i=0

—25272 x 23n—i+9180><22n7i+1296><24,1,4,-

23n—2i

— 3060 x 222 4 13608 x 2% — 9828 x 2" + 1764
(iii) RHM3c[NS(n)]

n—1

—622’ [108 %2217 =36 x 22121 1.6 x 2~ 126><2”—|—42]
+322" [12x2"*1—18x2"]
i=0

n—1 ) . . 2
+6 Y 271082277 = 36 x 2217 6 x 27T - 108 x 2" 442

Proof.

(i) RHMc[NS(n)]

= Y [e@+em)
uveE[NS(n)]
n—1 2

=Y (6x2) [{((18x2")—12) = (6 x2" " —6)) x (6 x2" " —7)} +0
i=0

n—1

+ L (3x2) [{(((18x2) - 1) (627" ~6)) x (632" =7)}

+{( ((18x27)—12)— (6x 2" 1 —5)) x (6 x 2" —6)}]

+ Zé(wz") [{(((18x2") —12)— (6x 2" —5)) x (6x2”*’;6)}+0]2

—6Y 21[108 x 22171 — 36 x 2212 4+ 6 x 2" — 126 x 2" + 42]
i=0

+3Y 2 [216 % 22" — 72 % 22" % 234 x 2" 4+ 84]
i=0

n—1
+6 Y 2 [108 %221 =36 % 2272 —6x 2" — 108 x 2" 4 42]
i=0

(i) RHMac[NS(n)] = Y. [e(w)e()]?
uveE[NS(n))

Z (3x2)) [{((18x2") —12) — (6 x 2" —6)) x (6x 2" —7)}

=]

x{((18x2-12) - <6><2"’i’5>)><(6><2”’i—6)}]2

428
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n—1
=3Y 21[11664 x 2% — 7776 x 2% 18424 x 23"~
i=0

— 25272 x 23771 19180 x 2271 1296 x 2%~
— 3060 x 222 4 13608 x 22" — 9828 x 2" + 1764]

(iii) RHM3c[NS(n)] = le(u) —c(v)|?
weENS(n)
:i; (6% 2) [{((18x2") —12) = (6 x 2" —6)] x (6x 2" —7)} —0]
+'E (B3x 2 [{(((18x2") —12) — (6 x2" 1 —6)) x (6x2" 1 —=7)}
- ‘{7(()((18 X2 —12) — (6x 2" —5)) x (6 x 2" —6)}]
+nf (6x2') [{[(18x2")—12) — (6 x 2" —5)] x (6 x 2"~ —6)} —0]°

i=0
n—1
—6Y 27[108x 22" —36x 22 % 46 x 2" ! — 126 x 2" +42]
i=0

+3 Z 2 [12x 2" —18x 2]
i=0

n—1
+6 Y 21[108 x 22771 — 36 x 222 — 6 x 2" — 108 x 2" +42]
i=0

O

Theorem 2.4. Let NS[n] be the Nanostar Dendrimer. The
following topological indices can be Calculated:
(i) RHMIC[NS(n),x]
_ 6'21 Zix[losx22"*i—36x22"*2"+6x2"*1'—126x2"+42]2
i=0
+3 nil 2ix[216x22"*i—72x22"*2f—234x2"+84]2
i=0
+ 6nil 2ix[108><22”’i736><22”’2i76><2"”?108><2”+42]2
i=0
+ [11664 x 2% — 7776 x 2%"737 1+ 8424 x 272
— 25272 x 2371 £ 9180 x 22" 4 1296 x 244

_322'

(11664 x 24=2 — 7776 x 24n 3i 8404 x 23n—2i
—25272 x 231 1 9180 x 221 4 1296 x 244

 — 3060 x 22772+ 13608 x 22" — 9828 x 2" + 1764] g

(ll) RHMQC NS

(iii) RHM3¢c[NS(n), x]

= 6ni 2ix[108><22"7’?36><22"’2"+6><2””?126><2”+42]2
i=0
i=0

+ 6ni 2ix[108><22"”?36><22"’2’?6><2”7i*108><2n+42]2
i=0

Proof.

(i) RHM c[NS(n),x] = le)+e(v)?

)y

uveE[NS(n)]

|
—

n

(6x2)x [{((18x2)~12)— (6x271—5) } x (63271 —6) 0]

S

(3><2)

HM

[{{ (18x2") —12) —

(6x2n1—6)} x (6x2"71—7)}
o {{sx2m—12)— }

}
(6x 211 =5)} x (6 x 211 —6)}]?

+ni (6 x zi)x[{{<(18xzﬂ)—12)—(6x2”*1—5)}X(6“”"—6)}”]2
i=0
= 6nil 2ix[108x22”’1—36><22”’2i+6><2"’1—126><2"+42]2
i=0
N 3"il iy [216x221 7222223450 1.84]
i=0
+6"21 zix[IOS><22"”?36><22”’2’?6><2”’17108><2”+42]2
i=0

(ii) RHMy¢[NS(n),x] =

uve€E[NS(n)]
n—1
:Z (3x2)
=0
[ [((18x27)—12) — (6 x 2" —6)] x (6x2"1—=7)} x
n n—i n—i 2
o H(8x2") —12) = (6% 2" =5) x (6 x2"7"~6) } }]

[11664 x 24172 — 7776 x 241731 1 8424 x 2312
| T 231714 9180 x 22171 + 1296 x 2414
n—

—3Y 20k - 3060 x 22721 4 13608 x 22" — 9828 x 2 + 1764

i=0

Y
uveE[NS(n))

6 % 21> [{{((18x27)~12)— (6x271—6)] x (6x2"1~7) } 0]

(iii) RHM3c[NS(n), x] =

I
M\

[ {((18 x2") —12) — (6><2"*1 _6)} X (6><2"*1 _7)}
x _{{((18 x2") —12) — (6><2"71 —5)} X (6><2"71 —6)}]2
+nil (6 X Zi)x[{{((lgxz")*12)*(6X2”"75)}x(6x2"*‘76)}70}2
i=0
= 6ni i [108x2771 -36x 222 6 x2" ! 126x2"+42]*
i=0
n—1 [12 on-i_ig 2n]2
+3 Dlyllex —leXx
5
-i-GHi‘,1 zix[logxzz""736><22”’2"—6x2"*'7108><2”+42]2
i=0
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3. Conclusion

In this paper we determined cutting number Zagreb indices,
Multiplicative Zagreb indices, Zagreb polynomial, Reverse
hyper-Zagreb indices, Multiplicative Reverse hyper-Zagreb
indices and Reverse hyper-Zagreb polynomial for Nanostar
Dendrimer. It would be interesting for future study to investi-
gate other topological indices of these Nanostar Dendrimer.
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