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Abstract NM-polynomial is commendably effective for computations of neighborhood degree sum based topological indices.
This work comprises of computations of topological invariants which are first, second, third, fourth and fifth /N De indices,
third version of Zagreb index, neighborhood second Zagreb index, neighborhood second modified Zagreb index, neighborhood
forgotten topological index, neighborhood general Randi¢ index, neighborhood harmonic index, neighborhood inverse sum
index, fourth atom bond connective index, fifth geometric arithmetic index, fifth arithmetic geometric index, fifth hyper first
and second Zagreb index and Sunskurti index. In the end graphs are added for better understanding of these invariants.

Index Terms topological index, molecular graph, polynomial

I. Introduction

hemical graph theory’s usefulness regarding the study
Cof chemical and physical behaviour of different hy-
drocarbons is quite remarkable. Applied and computational
mathematics has a very interesting field named chemical
graph theory to study the structural activities of compounds
[1]. Mathematical study of different symmetrical compounds
such as hydrocarbons has gained more attention of pure and
applied mathematicians [2]] and [3].

Chemical graphs of organic compounds generally shows
their molecular building structures which tends to have sym-
metrical behaviour. These graphs has strong predictions of
their general biological and chemical processes and activities.
Some physiochemical characteristics and topological invari-
ants are applied to have better research results of chemi-
cal activities of organic hydrocarbons. NM-Polynomials and
neighbourhood degree based topological invariants provide
us information encapsulated in symmetrical structure without
using any expensive lab experiments [4] and [5].

Graphs play a pivot role for the structural based physical,
chemical and general properties of organic compounds. Any
graph G describes the structure of compound with atoms as
the vertices and chemical bonds of these atoms as the edges.
Edge partition tables neighbourhood polynomials and neigh-
bourhood degree sum based topological invariants completely
represent any chemical graph G [6].

Topological invariants considerd as of more importance for
the description of chemical graphs of organic hydrocarbons.

These molecular descriptors are quite useful and effective
with their number of acute applications in multiple fields
namely mathematical chemistry, QSPR (Quantative Structure-
Propertry relation) and QSAR (Qantitative structure-activity
relation). Recently appreciable work has been done for de-
tailed information, Reference available [[7]] and [_2].

Molecular descriptor came into light when Wiener, the
chemist discovered first topological invariant named as
Wiener index. By this technique he was able to compare
boiling points of different organic compounds. Differenet
graphs of organic compounds are studied via NM-Polynomial
[8], [9]. NM-Polynomials is based on the neighbourhood
sum based degree of vertices connected by different edges.
NM-Polynomials is used to formulate different toplogical
indices recovered by various scientists and mathematicains.
Hydrocarbons whose graphs are used in this work are based
on Benzene rings known as Benzoid molecular graphs. These
Benzoid systems are created in such a way that the two
hexagons are either disjoint or having one or two common
edges. Tetrameric 1-n adamantane is very important benzoid
system as it is the basic unit of crude oil based products such
as Petrol, diesel, kerosene oil and natural gas etc. Some im-
portant concept and topological invariant are given as follows

For a graph G a neighborhood degree based topological
invariants is defined as:

NI(G)= > f(0a,6y). (1)

zy€eEq

By counting edges which have same end-degrees in the
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chemical graph then we can rewrite equation [I] as:
=Y myf(j- k), @)
J<k
where the relation {d,,d,} = {j, k} satisfied and m,y, is the
total count of edges zy of the graph G.

In 2021, S. Mondal et. al. introduced the N D indices [8]]

> \/(02)(8y),

zyEEqg

w%;g v/ 0 +<5

> 6:6,(6: +6y),

zy€eEq

wUEZEG v

First ND index =N D;(G) =

Second N D index =N D»(G

Third ND index =N D3(G) =

Fourth ND index =N D, (G

Fifth ND index =N D5(G) =
zy€EEq

M. Ghorbani and M. A. Hosseinzadeh defined a third
version of Zagreb index in 2013 [[10].

>, (0 +0y).

zyEEqg

M;(G) =

S. Mondal et al. introduced the neighborhood second Zagreb
index in 2019 [[11].

MF(G)= 3 d.0y.

zy€EEq

A. Verma and S. Mondal defined the neighborhood second
modified Zagreb index in 2019 [6].

MM (G) = ¥ 5

5"
zy€eEq ¥

S. Mondal et. al. introduced the neighborhood forgotten topo-
logical index in 2019 [11].

FR(G)= ¥ (67+3y).

zyeEEqg

A. Verma and S. Mondal defined the neighborhood general
Randi¢ index in 2019 [6]

NR(G)= ¥ (6.8,)".

zyeEq

A. Verma and S. Mondal defined the neighborhood harmonic
index in 2019 [6].

NH(G)= Y Miéy.
zyEEq

A. Verma and S. Mondal defined the neighborhood inverse
sum index in 2019 [6].

zy€EEq

M. Ghorbani and M. A. Hosseinzadeh present in 2010 the
fourth atom bond connectivity index as [[12]:

ABC4(G) = % /%02

zyeEq

Fifth geometric arithmetics index proposed by A. Grovac et.
al. in 2011 and defined as [[13]:

GA5(G) = ).

zyeEq

V.R. Kulli introduced the fifth arithmetics geometric index in
2017 and defined as [[14]

AG5(G) = Y Lt
wy€bc 2 Oz-dy
V.R.Kulli [15] proposed the fifth hyper first and second Zagreb

index in 2017 and defined as:

HM\G5(G)= Y (6.+6,)°,
zy€eEq )

HM;G5(G) = > (6,-6,)".
zyeFbq

M. Hosamani proposed the sanskurti index in 2020 [/7].

Il. NM-Polynomial

A. Verma and S. Mondal defined the neighborhood M-
polynomial in 2019 [6], [16]:
Z mpud o*

Y<G<kSU

Here 1 = min{d,|z € Vg}, ¥ = maz{d,|z € Va}.

NMeg(u,v) =

Numerous graphs have been studied in the past through M-
Polynomial [[17]-[[19]] and neighborhood M-polynomial [6],
[20].

lll. Induced neighorhood degree based topological
indices via NM-Polynomial

Here represented some induced neighborhood degree depen-
dent topological indices through NM-polynomial in Table [T}
Some operator which are used in Table[T]are defined in Table

IV. Chemical graph of tetrameric 1-3 adamantane

Diamondoids are known to be one of the most indispensable
class of organic compounds due to their distinctive structural
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Table 1: Neighbourhood degree dependent topological indices
via NM-polynomial

I 1
ND1[G]=DZ D2 NMIG : u,v]|u=v=1
T

ND2[G]=S2 INM|G : u,v]|u=1
ND3[G]=DuDy(Du + Do)NMIG : u, v][u—v=1
T T

ND4 [G] :SE SE NMG(“» v)|u:'u:1
ND5[G] =(DuSy 4+ SuDy)NMIG : u, ]Ju—p1
M, [G] =(Du + Dy)NM[G : w, v]|u—v—1
MX[G] =Dy Dy NM[G : u, v]|u=v=1
M3 [G] =Sy Sy NMI[G : u, v][u=v=1
FEIG]=(D2 + D2)NM[G : u, v]lu=v=1
NRL[G[=DED2NMIG : u, v]lu—v—1
NH[G] =25, JNMIG : u, v]]u=1
NI[G] =S4JDuDy NMIG : 4, 0][u—1

T T 1
ABC4[G] =D Q-5 IS SF NM(G ;o] um
GA5[G]—25 JDZDZNM[G U, v]|u=1

AG5[G] = 15252(Du+Dv)NM[G L) | —
HMlG’r[G] =D2JNMIG : u, v][u=1
HM>G5[G)=DZD2ZNMIG : u,v]|y—v—1
S[G1=53Q4(—) JDFDINMIG : u, v]]u=1

Table 2: Some mathematical operator

D,NM|G : uv]—u ~NM[G : u,v],
Dy,NM|G : uv]—vaNM[G u, v],

DZNM[G u, v]=4/u NM[ -/ NMI[G : u,v],

DUZNM[G.U,U]— ENM[G.U,U -/ NM[G : u,v],
1 u )
S2NMI[G : u, v]:\/f NMIG:tol gy .\ /NMIG : u, 0],
0

v
\/of w&- VNMIG : u,v],
JNM[G : u,v]=NM[G : u,v],
Qua) NM[G : u, v]=u*NMIG : u, v],
Qua)NMIG : u, v[=v*NM[G : u,v].

1
SZ2 NM[G : u,v]=

properties. These diamondoids are most powerful postulants
for molecular building blocks (MBBs) to construct different
nanostructures with over 20,000 permutations. The basic
unit of diamondoids is adamantane which is tricyclic isomer
(C10Hji6). Tetrameric 1-3 adamantane is very important iso-
mer of this group of hydrocarbons.

This structure is studies by many researchers among the
past [21], [22]. In this chapter we discuss the molecular
graphical structure of family of tetrameric 1-3 adamantane
denoted by T'A,,. The numerical parameters such as neigh-
bourhood degree based topological indices of T'A,, are here
to be computed by both direct and induced formulas via NM-
polynomial. A tetrameric 1-n adamantane T'A,, is shown in
Figure[I] and the edge partition is shown in [2] The Table [2]is
elaborated in terms of neighborhood degree of the vertices of
graph.

Table 2: Edge partition of tetrameric 1-3 adamantane T'A,,

(de,dy) Number of edges
(6,6) 2n +4
6,7) 4n —1
(7,10) 4n —1
(8,10) 2n — 2

(10,10) n—1
Total edges 11n—1

Figure 1: Tetrameric 1-3 Adamantane TA[4]

V. NM-Polynomial of Tetrameric 1-3 Adamantane

In this section we are about to compute NM-polynomial of
TA,.

Theorem 1. Iftetrameric 1-n adamantane is denoted by T A,,
then for g,h,l > 3, NM-polynomial of TA,, is NM[TA,, :
u,v] = (2n + 4)ub® + (4n — Dubo” + (4n — uTv!0 +
2(n — Dudv + (n — 1ut%10.

Proof. Let T A, represented the tetrameric 1-n adamantane
then by using Figure[T]and Table[2]we have the following edge
partition of T'A,,

FEss(TA,) ={e=zy € E(TA,)
|Es T Ap| =2n +4,

Es7(TA,) ={e=zyc E(TA,) :
|BosTAy| = dn — 1,

E710(TA,) ={e=2zy € E(TA,)
|Br 10T Ap| = 4n — 1,

Exao(TA,) = {e = ry € B(TA,) -
|Es 10T An| = 2n — 2,

E10,10(TA,) ={e =2y € E(TA,)
|Er0,10T Al =n — 1.

: Nd, = 6, Nd, = 6},

Nd, = 6,Nd, = 7},

: Nd, =7, Nd, = 10},
Nd, = 8, Nd, = 10},

: Nd, = 10, Nd, = 10},

The following result obtained by using the definition of NM-
polynomial
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M[T A, : u,v] = Z m (T A,)u'v?
§<i<i<A

6<i<j<10

= Z me,6(TAn)u 08

6<6

+ Z m6,7(TAn)u6v7
6<7

+ Z mr.a0(TAp)u v
7<10

+ Z m7710 (TAn)U7U10
8<10

+ Z m10,10(TAn)U10U10

10<10
=|Es 6|uv® + | Eg 7|ul0”
+ \E7,10|u7v10 + |E8,10|u8v10
+ |E1o.10[ut%0"
=(2n + 4)u®v® + (4n — 1)ubo”
+ (4n — Du 0% + 2(n — 1)uB0®
+ (n — Du'!0.

O

VI. Topological Indices of Tetrameric 1-3 Adamantane via
NM-Polynomial

In this section, we calculate few topological indices via NM-
polynomial, computed in section V] of T'A,,.

Theorem 2. Let T A,, be a tetrameric 1-n adamantane and
NMI[TA, : u,v] = (2n + 4)u®v® + (4n — 1)ubv” + (4n —
Du v 4+ 2(n — Dudvl® + (n — 1)ul%10. Then

1) NDi(TA,) = (22 + V42 + 4V/70 + 8V5)n + (14 —
V42 — /70 — 8V/5).

2) NDy(TA,) = (Y22 + B3 4 WIT | ¥2 4 Y20y, 4

3) ND3(TA,) = 1586n — 610.
4) ND4(TA,) = (38 4 22 4 2V10 | ¥By, 4 (17 _

30 21
V42 V70 ﬁ)
2 T 70 T 10/

5) ND5(TA,) = 23n — 3311

6) M;(TA,) = 200n — 19.

7) ME(TA,) = 780n — 228.

8) M3™(T'An) = 15657 — 10330+
9) F¥(TA,) = 1608n — 474.

10) NRo(TA,) = (2-36% +4-42% +4-70% +2-80% +
100%)n + (4 - 36 — 42 — 70% — 2 80% — 100).

11)
12)
13)

14)

15)

16)
17)
18)

NH(TAH) — 34639n+ 1451

19890 10890
_ 98023 18373

NI(TAn) = Fg55 ™ — Tos -

ABCLT A = 04 2 24T

(2@ /462 V42 2\35 \/ﬁ)
== .

CAn(TA,) = (34 S 4 5/ 4 25 (3 2F -
270 _ 27\/5)
17 9 /°

AG5(TA,) = (34 152 + 9F 4+ 10n + (3 -
13v42 _ 9v5 17\/%).

84 10 140
HM,G5(TA,) = 3168n — 930.

HM,G5(TA,) = 52048n — 24280.

__ 138746926286 ,, _ 24926108606
S(TA )_ 121287375 121287375 °

Proof. Let NM [T A, : u,v] = (2n+4)ubv®+(4n—1)uv"+
(4n—1)u7z;10_|_2(n_1) 8010 4 (n — 1)ul0y10.

1y

2)

3)

First N De index

DU%NM[TAH s u,v] = V6(2n + 4)ubvS + V7 (4n —
Dubv” 4+ v/10(4n — 1)uv'0 + 2¢/10(n — 1)uBot0 +
V10(n — 1)u!t%10,
DéDéNM[TAn cu,v] = 6(2n + 4)ubvS + /42(4n —
Dubv™+v/70(4n—1)u v +8v/5(n—1)ubv0+10(n—
1)’(},10’010,
NDy(TA,) = DEDENMIT Ay : t,0]|ueoet,
ND;(TA,) = (22 + V42 + 470 + 8V5)n + (14 —
VA2 — /70 — 8/5).
Second N De index
JNM[TA, : u,v] = 2n+4)u'?+(4n—1)u'3+ (4n—
1)U17 + 2( ) + n — ) 207

1
SEINMITA, : u,v] = Y52 (2n + 4)u'? + = (4n —
1)u13+\/%f7(4n—1)u17+§(n—1)u18+\g(n 1)u?°,
ND,|TA,)] = S%JNM[TA 4, 0],
NDQTA Vﬁ 4W+4f+§+g0)n+
CR-B - -
Third N De index
D,NM[TA, : u,v] = 6(2n+4)uv5+7(4n—1)ubv"+
10(4n — 1)u"v1% 4+ 20(n — 1)uBv!0 + 10(n Duto!0,
D, ,NMITA, : u,v] = 6(2n+4)ubv5+6(4n—1)ubv"+
7(4n — 1)u 00 4+ 16(n — 1)udv!0 + 10( — 1)ul%1

(Dy + Dy)NM[TA, : u,v] = 12(2n + 4)u606 +
13(4n — 1)ubo™ +17(4n — D)u"v'0 + 36(n — 1)ubv!® +
20(n — 1)ut0vt0

Dy(Dy + D,)NM[TA, : u,v] = 72(2n + 4)ub° +
91(4n—1)ubv" +170(4n—1)u v +360(n—1)usv'0+
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4)

5)

6)

200(n — 1)u1

DuDy(Dy+Dy,)NM[TA, : u,v] = 432(2n+4)ubv6+
546(4n — 1)uv” + 1190(4n — 1)u"v'® + 1440(n —
DuSvl® +2000(n — 1)ut000,

ND3[TA,] = D.,D,(D, + D,)NM[TA,
u, U] |u:v:17

ND3[TA,] = 1586n — 610.

Fourth N De index

1
S¢NM[TA, : u,v] = %(2n+4)u6v6 + ﬁ(ﬁln _
1)u6v7+1£00(4n—1)u71110+@(n—l)ugvlo—i——w
1)u0p10,
SéSv%NM[TAn tu,v] = %(2n+4)u6116 + %(471_
1)u6v7+@(4n—1)u7v10+‘2/—§(n—1)u81)10+ﬁ(n—
1),“/10,0107

1 1

NDy[TA, =S2S2NM[TA, : u,v]|u—p1,
NDy[TA,) = (334222 2¥10 4 By, | (1T _ VA2 _

30 12
V10 _ V5

70 10/
Fifth N De index

D,NMI[TA,, : u,v] = 6(2n+4)uSv®+7(4n—1)ubv"+
10(4n — 1)u v +20(n — 1)ulv'® +10(n — 1)u%10,

SUDNMITA, + ] = (20 + ud + Z(in -
Dubo” + L(4n — DuTv'® + S(n — 1)ubo'® + (n —
Dul0yto,

SyNM[T A, : u,v] = $(2n+4)ubvS+1(4n—1)ubv"+
1—10(411 — Du"v!? + %(n

D,S,NM[TA, : u,v] =
Dubv” + L(4n — 1
1)U10’U107

(DySy + SuD,)NM[TA,, : u,v] = 2(2n + 4)ubv° +

% (4n—1)ubv™+ 17#409 (4n—1)u"v'0+ %04 (n—1)ubv04

10
(2n + 4)u

2(n — 1)ut%10
NDs[TAy] = (DySy+S8,Dy)NM[T Ay, : u, ]| u—per,
ND;[TA,] = 2&in — 33010

Third version of Zagreb index

D ,NMITA,, : u,v] = 6(2n+4)ubv°+6(4n—1)ubv"+
7(4n — Du"v'0 + 16(n — 1)udvl +10(n — 1)ut0v!0,

D,NM[TA,, : u,v] = 6(2n+4)ubv°+7(4n—1)uv"+
10(4n — Du v +20(n — 1)ubv!® +10(n — 1)ulv10

(Dy + D,))NM[TA, : u,v] = 12(2n + 4)ubv® +
13(4n — D)ubo™ +17(4n — 1)u v + 36(n — 1)uBv10 +
20(n — 1)ut0v0,

M,[TA,] = (Dy + Dy)NM[T Ay, : t, 0] ump=1,
M,[TA,] = 200n — 19.

7

8)

9)

10)

11)

Neighborhood second Zagreb index

D,NM[TA, : u,v] = 6(2n+4)u®v®+7(4n—1)ubv"+
10(4n — )u v +20(n — Dudv® +10(n — 1)ut%10,

D D,NMI[TA, : u,v] = 36(2n + 4)u®v® + 42(4n —
Dubv” +70(4n — Du" 010 +160(n —1)uv'? 4+100(n —
1)ul0y10,

ME[TA,] = DyD,NM[TA, : u,v]|u=v=1,
ME[TA,] = 780n — 228.
Neighborhood second modified Zagreb index

SyNM[T Ay : u,v] = §(2n+4)ubvS+1(4n—1)ubv”+

L(4n — D)u"v + L(n — 1)ubo'® + L (n — 1)ul%?0,

SuSyNM[T A, : u,v] = 35(2n + 4)ubvS + 5 (4n —
Dubv” + %(411 —1u"vt0 + i(n —Dubol? + ﬁ(n -
1)u101}10,

MP™[TA,] = SuSyNM[TA,, : u,v]|y=p=1,

MQnm [TAn] — 827

3061,
10320°

1260

Neighborhood forgotten topological index

D2NMITA, : u,v] = 36(2n + 4)ubv5 + 36(4n —
Dubv™+49(4n —1)u v +128(n—1)uv!® +100(n —
1),“10,010’

D2NMI[TA, : u,v] = 36(2n + 4)ubv5 + 49(4n —
Dubv"+100(4n—1)u"v194200(n—1)udv® +100(n—
1)ul0p10,

(D2 + D2))NMITA, : u,v] = 72(2n + 4)ubv® +
85(4n—1)ubv”+149(4n—1)u"v194+328(n—1)udv10+
200(n — 1)ulft0,

FRITA,] = (D% + D2)NM|TA, : u,v]|y=v=1,
FE[TA,] = 1608n — 474,

Neighborhood general Randi¢ index

DYNM[TA, : u,v] = 6%(2n + 4)ubob + 7%(4n —
Dubv™ 4+ 10%(4n — Du"v'0 +2-10%(n — 1)udv!® +
10%(n — 1)u'0010,

DYDINM|TA,, : u,v] = 36%(2n+4)ubv5+42%(4n—
Dubv™ + 70%(4n — Du"v'0 +2-80%(n — 1)uv!® +
100%(n — 1)u'®19]

NRo[TAy] = DEDENM[T Ay, : w, ] |uvt,

NRG[TA,] = (2-36% +4-42% +4-70% + 2 - 80 +
100%)n + (4 - 36> — 42% — 70% — 2- 80 — 100°).

Neighborhood harmonic index

INMT Ay 0] = (2n+4)ut-+ (4n—1)ulS-+ (dn—
Dul” +2(n — Dul® + (n — 1)u?,

SuJNMI[TA, : u,v
Du'® + & (4n — 1)u?

28, JNMTA, :

] p—
[gun %(n —Du'® 4+ L (n—1)u?,
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DS & (dn — 1pu7 + 20— 1t £ L (n — 1,
NH[TA,) =28, JNM[TA, : u,v]|u=1,

__ 34639 1451
NH[TAyn] = {5855™ + 1og00-

12) Neighborhood inverse sum index

D,NM[TA, : u,v] = 6(2n+4)ubv®+7(4n—1)ubv"+
10(4n — 1)u 0% + 20(n — 1)uBv!® 4+ 10(n — 1)ul10)
DyD,NM[TA, : u,v] = 36(2n + 4)u®v® + 42(4n —
Dubv™+70(4n—1)u v +160(n — 1)uBv? +100(n —
1)114101]107

JD,D,NM|TA,, : u,v] = 36(2n + 4)u'? + 42(4n —
Du?4+70(4n—1)u'”+160(n—1)u'® +100(n— 1)u?®,
SuJDuDyNM[T A, : u,v] = 3(2n+4)u'? + 42 (4n —
Du'® 4+ B (4n — 1)ul” + 8 (n — 1)u'® + 5(n — 1)u?,
NI[TA,] = Sy DuDyNM[T A, : t, v]]u_1,

N I[T An] — 918908293

18373
1989 °

13) Fourth atom bond connectivity index

1
SENMI[TA, : u,v] = ¥8(2n + 4)ubeS + I (4n —
Lubo™ 50 (4n—1)uTv! 440 (n—1)uv! 0+ 0 (n—
1),1110,0107

SéSéNM[TAn tu,v) = %(2n+4)u61;6 + %(4717

1)uﬁv7+@(4n— Du v+ \2/705(”_ D!+ 155 (n—
1),11110,0107

JS,%Sv%NM[TAn tu,v] = $(2n 4 4)u'? + %(Zm -
1)u13+@(471—1)u17+£(n—1)u18+ﬁ(n—1)u20,

11
Qu(-2)JS2 S NM[TA, : u,v] = %(Zn + 4)utl +
@(471 —utt + @(471 —1ul® + %(n —1ulb +
o5 (n — 1)ul®,

1 11
DiQu_2JSESINMITA, : uno] =
A)u + VI82 (4 — 1) 4 Y22 (4 — 1)1

Y10 (95 4
NG

16 1s 14 +5 n—

Du'® + 55(n — Du'®,

(n
ABCY[TA,] = DZQu2JSESENM[TA,

u, U”u:l

ABCY[TAy,] = (Y10 4 2162 4 272 4 245 | VI8, 4

20VT0 . VA2 _ 2 _ 205 VIR
(3 42 14 )

14) Fifth geometric arithmetics index

DINM[TA, : u,v] = V6(2n + 4)ub® + v/T(4n —
Dub” + /10(4n — Du"v'0 + 2¢/10(n — 1ulv!® +
V10(n — 1)ut%10,

Dé Dé NM[TA, : u,v] = 6(2n +4)ubv® +/42(4n —
Dubv™+/70(4n—1)u"v'0+8v/5(n—1)ufv1%+10(n—
1)u0p10,

JDEDENMITA, : u,v] = 6(2n +4)u'? + VA2 (4n —

15)

16)

17)

Du'®+v/70(4n—1)u'"+8v/5(n—1)u'8+10(n—1)u?,

11
SyJDZDENM[TA, : uv] = i(2n + 4)u'? +
‘{—4?(471 —1uld + 1£70(4n —1ul™ + %(n —1ul® +
%(n - 1u?,

1 1
25, JDZDZNM[TA, u,v] = (2n + 4)ul? +
2‘{?(4n—l)u13+—2‘{?(4n—1)u17+¥(n—1)u18+
(n - 1)’1120,

GAS[TA,] = 25, JDEDENMITA, : u,v]jur1,
GA5[TAy) = (3+3Y22 4 8YT0 4 25y 4 (3 2vI2
2V70 _ %)

17 9 /)
Fifth arithmetics geometric index
D ,NMITA, : u,v] = 6(2n+4)ubv5+6(4n—1)ubv"+
7(4n — Duv0 +16(n — 1)udv!® + 10(n — 1)ul®0,
D,NM[TA, : u,v] = 6(2n+4)uv5+7(4n—1)ubv"+
10(4n — D)u v +20(n — D)udv® +10(n — 1)ut0010,

(Dy + D,)NMI[TA, : u,v] = 12(2n + 4)ubv® +
13(4n — 1)ub™ +17(4n — Du"v'0 + 36(n — 1)udv1® +
20(n — 1)ut%v10,

SZ(Dy + Dy)NM[T A, : u,v] = 2v/6(2n + 4)usvS +
—137‘ﬁ (4n — Dubv™ + 717ﬁ (4n — 1)u"v'0 + 18v10

5
l)u%lo + 2@(71 _ 1)u101}107

n—

-
-

S2S82(Dy+Dy)NM[TA, : u,v] = 12(2n+4)uS0°
13VA2 (4 — 1)o7 + 1777‘/%(471 —-1)

12
YuSvl0 + 4(n — 1)ulfp!Y,

S
o~
IS
<
+

[ )
~
=
[}
+
©
o,
ot

—_

-
-

18282(D,+D,)NM[TA, : u,v] = 6(2n+4)u’v®+

138‘{:5(471 — Dubo” + 171‘4{0770(471 — Du"v!0 + %(n —

]

Dubvl® +2(n — 1)ut00,
AGs[TA,] = LSESE(D. + D,)NMI[TA,
u, U]|u:v:1a
AG5[TA,] = (3 + 1312 4 95 4 1710y, 4 (3 —
13v42 _ 95 _ 17\/%)
84 10 140 /-

Fifth hyper first Zagreb index

JNMI[G : u,v] = (2n + 4)ur? + (4n — Du'd + (4n —
Dul™ +2(n — Du'® + (n — 1Du?°,

D2JNM|G : u,v] = 144(2n + 4)u'? + 169(4n —
Dut34-289(4n—1)ul"+648(n—1)ut®+400(n—1)u?°,

HM1G5 [TAn] = DiJNM[G tu, ’U] |u=17
HM,G5[TA,,] = 3168n — 930.
Fifth hyper second Zagreb index

D2NMI[G : u,v] = 36(2n+4)ubv® +49(4n—1)ubv"+
100(4n—1)u"v1%+200(n—1)udv?+100(n—1)ul%0,

D2D2NMIG : u,v] = 1296(2n + 4)uSv5 4 1764 (4n —
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18)

Dubv” + 4900(4n — 1)u"v'0 + 6400(n — 1)udv!0 +
10000(n — 1)utoy10

HM,G5[TA,) = D2D?NMI[G : u,v]|y=v=1,
HM>G5[TA,] = 52048n — 24280.
Sunskuti index

DINM[G : u,v] = 216(2n + 4)ub05 + 343(4n —
ubv™ 4+ 1000(4n — 1)u"v0 + 2000(n — 1)ulvl® +
1000(n — 1)ut%t0,

D3D3NM|G : wu,v] = 46656(2n + 4)uSv® +
74088 (4n—1)uSv7 +343000(4n—1)u7v'0+512000(n—
1)uBv!? +1000000(n — 1)ul0,

JD3D3NM|G : w,v] = 46656(2n + 4)u'? +
74088(4n — 1)u'® + 343000(4n — 1)ul™ + 512000(n —
1)u!® 4+ 1000000(n — 1)u?°,

S3Q(~2)JD3D3INMI[G : u,v] = 48658 (2 4 4)q10 4

1000
74088 11 343000 15 | 512000
1331 (4711&)0%2)76‘ + 53375 (dn — Du + 255 (n —
Dut® + gy (n — 1ut®,
S[TA,] = S;’Qgg(,z)JDng’NM[G DUy U] |y,
__ 138746926286 24926108606
S[TAH] — T 121287375 © 7121287375 °

O

Figure 2] shows graphically representation of topological
indices of T'A,,. From graphs, we see the behavior of the
topological indices along different parameters. Despite the

fact

that the graphs are looking to be identical, but have

distinct gradients.

Vil.

Conclusion

This work comprises computations of general form of NM-
polynomials and some neighborhood topological indices of
tetrameric 1-3 adamanatane through induced formulas. We
represented graphs for better envision of NM-polynomial and
neighborhood topological indices. Our results will definitely
contribute for the study of physio-chemical properties of these
compounds. Due to its vast scope in chemistry, we will surely

like

to do comuptations of these invariants for some other

chemical graphs.
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