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Abstract

V-Phenylenic nanotubes VPNTU[lk] and nanotori VPNTO[lk] are theoretically
predicted carbon-based nanostructures with promising electronic and mechanical
properties. While experimental synthesis remains elusive, computational studies suggest
they could exhibit exceptional conductivity, strength, and potential applications in electronic
and materials science.

In this article, the new Revan indices (RI) for molecular graph (MG), line graph (LG)
and subdivision graph (SG) of VPNTU [, k] and VPNTO [I, k] are investigated. By utilizing
M-polynomial obtained from MG, LG and SG and MATLAB software coding, calculations
and results obtained from research are presented.
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1. Introduction

Carbon nanotubes(CNT), which were discovered in 1985, are one of
the popular materials in the field of technology and are widely studied
due to their properties, low implementation cost, and significant electron
transfer [19].
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One of the fundamental characteristics of CNTs is their molecular
structure, which has a diameter measured in nanometers and a large
length-to-diameter ratio. Carbon nanotubes, initially discovered in 1985,
have emerged as a prominent material in the realm of technology due to
their exceptional properties, low production costs, and efficient electron
transport. Their unique molecular structure, characterized by a nanometer-
scale diameter and a substantial length-to-diameter ratio, coupled with
increasing production capacity and decreasing prices, has fueled their
widespread research and application [2, 8, 30, 31].

The safe switching capability properties of CNTs make them highly
promising for the upgrade electronic devices on the nano scale, including
transistors, multi-terminal nanoelectronics, amplifiers, and more. Their
diverse applications extend beyond electronics, encompassing nanoelectric
devices, lithium-ion batteries, membranes, electrochemical energy storage
systems, chemical and biochemical sensors, and optoelectronic devices
[6].

The exceptional mechanical, electrical, and catalytic properties of
CNTs, attributed to their high specific surface area, have led to their
widespread use in various fields. When incorporated into polymers to
create composites, CNTs offer enhanced conductivity compared to carbon
black composites, resulting in improved performance. Moreover, their
geometric properties have demonstrated significant potential in drug
delivery, electron field emission, battery electrodes, and voltage hysteresis
applications [6].

Comprehensive research has been conducted on VPNTU [, k] and
VPNTO [I, k] nanostructures, revealing their suitability for catalysis, gas
sensing, and corrosion resistance. Mathematical chemistry (MC) is a
branch of mathematics in which chemical compounds are studied by
relating them to diagrams. A topological index (TI) acts as a mathematical
variable that elucidates the underlying topological arrangement of
molecules or networks [28].

Figure (1) shows the MG of the VPNTU[Lk].

VPNTU [, k] particles, characterized by I atoms in rows and k atoms
in columns, have emerged as promising candidates for nanophotonics. We
denote V-Phenylenic nanotube and nanotori as VPNTU [I, k] and VPNTO
[1, k], respectively. The molecular graph of VPNTO [l, k] is depicted in
Figure 2.

Pi-polynomials and topological indices associated with VPNTUII, k]
and VPNTO[I, k] have been extensively studied [1, 12]. Several well-known
TIs, including the Pi vertex index [3], geometric-arithmetic index and
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Figure 1 Figure 2
The MG of VPNTU [I, k. The MG of VPNTO [I, k].

atom-bond connectivity index [16], eccentricity connectivity index [32],
Zagreb indices [9, 10], M-polynomials [28], and Laplacian and signless
Laplacian spectra [21], have been calculated for these nanostructures.

MC, a subfield of theoretical chemistry, employs mathematical
methods to analyze molecular structure without delving into quantum
mechanics.

TI play a pivotal role in this discipline. Chemical graph theory is a
mathematical approach in chemistry that uses graph theory to model
molecules, representing atoms as vertices and bonds as edges in a
molecular graph.

In the fields of MC, the TI is a numerical quantity obtained from the
connection patterns of graphs and has found wide applications, especially
in medicine and pharmaceuticals. Recent research has extensively explored
the application of TI in chemical studies [11, 12, 14, 22, 29, 34].

In this article, we employ M-polynomials to calculate the product
connectivity Revan, forgotten Revan (F-Revan), symmetric division Revan,
harmonic Revan, and inverse sum indeg Revan indices. Subsequently, the
Revan indices for the molecular graphs of VPNTU [, k] and VPNTO [, k]
are computed and the corresponding M-polynomials are plotted. Finally,
a comparative analysis of these numerical quantities is conducted, with
the product connectivity Revan index being derived from M-polynomials
using MATLAB coding.

2. Preliminaries

This section provides some of the required definitions.
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Definition 2.1: In a non-empty graph N, the line graph L(N) is constructed
by considering each edge of N as a vertex [7].

Definition 2.2: The subdivision graph S(N) of a graph N is constructed by
subdividing each edge of N with a single vertex [7].

Numerous graph polynomials have been introduced to date [13, 17,
37], many of which have proven valuable in the field of mathematical
chemistry. These graph polynomials have yielded significant insights into
chemical networks and their associated topological indices. Researchers
have leveraged these results to establish meaningful correlations between
chemical compounds and their corresponding chemical and biological
properties. Among the most commonly employed graph polynomials, the
M-polynomial stands out as a prominent tool.

Definition 2.3: Suppose N be a graph, and let M, , f,z>1 be the
number of edges [k of N such that {d,,d,} = {f,z}. The M-polynomial of
N is obtained as follows [5]:

M(N,r,5)= ¥ M, r's".

S<f<z<A

The following operators are used in the subsequent theorems.

oM (N,r,s) oM (N,r,s)
D =rx— e, D =sx——"~,Q

; P r(H)M (N,r,s)=r".M (N,r,s),

QM (N,r,8)=5"M (N,r,5), SM (N,r,5)= ML) g,

SM (N,r,9)=| MELD g, TM(N,7,5) = M(N, 7,7).

The M-polynomial provides a powerful tool for computing TIs. By
employing mathematical manipulations such as derivatives and integrals
with respect to the variables x and y, various TIs can be derived from the
M-polynomial. The application of this approach to molecular graphs has
been the subject of numerous investigations [4, 18, 20, 33].

Definition 2.4: The first and second Revan index (RI) of a graph N were
introduced as follows [21]:
R(N)= Y [+l RON)= Y [rl
IkeE(N) IkeE(N)
where the degree of Revan for vertex [ in graph N is expressed as
r,=A+6—d, and Arepresents the maximum and § the minimum degrees
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of the vertex of N, respectively. Extensive research has been conducted on
the Randi¢ index [15, 26, 27].

Definition 2.5: The product connectivity RI was introduced as follows
[23]:
PRG)= >

IkeE(G) Q’I"k

Definition 2.6: The forgotten Revan (F-Revan) index can be expressed as
follows in [24]:

FR(G)= D, [r*+1]].

IkeE(G)

Definition 2.7: The symmetric division RI can be expressed as follows in
[24]:
SDRG)= Y {Llﬂ.

keE@G)Lk 1

Definition 2.8: The harmonic RI can be expressed as follows in [25]:

HR@G)= ) -2

keEG) 117k

Definition 2.9: The inverse sum indeg RI can be expressed as follows in
[25]:

IRG)= D,

Ikeb) 17k

3. Relationship between M-polynomial and some RI
Theorem 3.1: Suppose M(N, r, s) denote the M-polynomial the graph N. Then the
product connectivity Rl is computed as,

PR(N)=[D,?D,2(Q,_, 5Qys. M (N,7,5))]

s(-A-6) (T/S)Z(l/l)]'

Proof:

1 1 1
PR(N) = = = y 2
( ) lkeEz(N) 1.1 lke%;'c)\/(A+5—d,).(A+6—dk) lke%(G)\/(dl—A—5).(dk—A—5) ()
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i-A-8) (j-A-5
Qr(—A—S)Qs(—A—S)M(N’ 7, S): Z ij,,(t A )S(] A )’

O<i<j<A

1 1
-5 i-A=5 _j-A-8 i~A—8 1 i~A-8)\"5
Dz( > Mi].r’ =3 Mijr(’ ) (U=,

S<isj<A S<i<j<A \J(j—A-6)

L ; ; ; 1 ; L
Dr ZDS 3 (Z Mi/jr(z—A—5)S(]—A—5) ) — Z z—A—S)) 3 .(S(]_A_é)) 5

M. %(r(
ssisj<a 1 \J(i—A=8)(j—A-56)

1 1
37y 7 i-A-8) L(j-A-8 1
D*D*(ZM, 1m0y -3

M, — , 3)
(r5)=(1,1)  B<i<j<A g ;;(lfAfﬁ)(ij75)

Hence, according to relations (2) and (3), we have

PR(N)=[D;"D*(Q, , Qo 5yM (N, 7,9)]

=01 "

Theorem 3.2: Suppose MI(N,1,s) denote the M-polynomial the graph N. Then
the F-Revan index is computed as,

FR(N)= (DrZ + DSZ)(Qr(,A,g)QS(,A,g)M (N,7,9))

(r,5)=(1,1)

Proof:
FR(N)= ¥ (A+6-d)+(A+6-d,)]=
IkeE(N)
> (d-A-8)+(d, -A-68)], (4)
IkeE(N)

i~A=6) o (j-A-8
Qr(-A-a)Qs(-A-a)M (N, r, s) — Z Mi,jr(l A )S(/ A ),

O<i<j<A

Dr2 (z Mi,]‘r(i—A—é)s(j—A—é) )+ D?( Z Mi,]'r(iiAié)sinié)) =

ToS<igjsA

) Mi/j.[(i—A_(S)z +(]'_A_5)2]r(i—A75) ) S(Hf‘s),

O<i<j<A

2 i~A-8) o(j-A-8 2 i~A-8) o(j-A-5
Dr( 3 Ml./].r(l )gli ))+Ds( 3 M@j”(l )Gl ))

S<i<j<A S<i<j<A o 6)=1.1)

= ¥ M, [(i-A-87+(j-A-8)], )

S<i<j<A

Hence, according to relations (4) and (5), we have
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FR(N) =[(D? + D*)Q, s 5 Qs M (N,7,5))]

(r,5)=(1,1)

Theorem 3.3: Suppose M((N,1,s) denote the M-polynomial the graph N. Then

the symmetric division RI is computed as,

SDR(N)=(D,5,+5,D)Q,_s5QasyM (N,1,9))

(r,5)=(1,1)

Proof:

4-A-8 | d—A-5
SDR(N) = ! k , 6
( ) Ike%(:N) dk -A-§ * dZ_A_5] ( )

D;( ) Mi,jr(z'—A—é')S(ijfE)): ) Mi,j(]._A_6)1,(1'7&5)5(1'7&5),

" S<i<j<A S<i<j<A

. . X (i-A-6)
SrDs( Z Mi/jr(t—AJ)S(]*A—&)) — z (Mi,j (] —A— 5)5(]—A—5)I(; t dt),

osisj<A O<i<j<A t
- 551‘%& Mi’j (j=4- S)S(i_A_a) 6(12:2)) !
- asgsA i (({:iigr(i_A_& S ’
SD( 3 M, f s = s (M, (i—a-s) 0 g,
a<i<j<A A<i<j<A
= ag%ﬁ Mi/], (i-A- 5)r(i—A—5) (s;]_’:j;)/

(i=A-9) (i-a-8) ((j-5-5)
0<i<j<A i (j-A-6) ' !

(S,D,+SD)( ¥ M, 1954

S<igj<A

(i-A-6) , (j—A-9)
5SESA i [( j—A-8) * (i—A—S)]’

(r,9)=(1,1)

@)
Hence, according to relations (6) and (7), we have

SDR(N)=(S,D,+SD,)(_ 3 M, r* s

S<i<j<A

(r,$)=(1,1)
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Theorem 3.4: Suppose M(N,r1,s) denote the M-polynomial associated with the
graph N. Then the harmonic Rl is computed as,

HR(N)=(-25,J.Q, 4 5Q.s5sM (N,1,5))

r=1
Proof:
2 1 1
HR(N) = =2 -2y ot 8
(N) /k%‘mﬁ“k lkeg('w)rl”k ssisjza (d—A=8)+(dy —A-5) ®
I( Z M rz -A-8) (/—A 5))_ Z M r(z —A— 6) (j-A— 5)
S<i<j<A S<i<j<A L
i+j-2A-28)
SJC T M, sy s oy T gy
S<i<j<A b S<i<j<A
=(25J( T M, rA0ay
S<i<j<A (r=1)
=2y M 1 9)

s<icien 1 (i-A=8)+(j-A-8)"
Hence, according to relations (8) and (9), we have

HR(N)=(-25.J.Q, , 5Q. o syM (N,1,5))

r=1

Theorem 3.5: Suppose M(N,r,s) denote the M-polynomial associated with the
graph N. Then the inverse sum indeg Rl is computed as,

IR(N) = _(Sr]DrDs )Qy(,A,5)Qs(,A,5) M (N/ rls))

r=1

Proof:
IR(N) = Ml — (dzfA*5)-(dk*A*5), 10
(N)= ZkeE(N)rI"'rk lke%(:N)(dl_A_S)‘*'(dk_A_&) (10)
D,.D( ¥ M, r"0) = 5 M, (i=A=8)(j—A=8)r s,
O<i<j<A S<i<j<A
JDD( 3 M, "Dy = 5 M, (i=A=8)(j- A=),
S<i<j<A O<i<j<A

~SJDD( 3 M, sy

S<i<j<A

r=1

[ > M, (i-A-8)(j-a-8)

S<i<j<A

26

dt

} 7
r=1
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- Y M

S<i<j<A

(i-A-8)(j-A-8)

(i+j-2A-25) ’

Hence, according to relations (10) and (11), we have

IR(N)=~8,JD,D)Q, 4 5Q ey M (N,1,9)) .

507

11

Based on the aforementioned theorems, Table (1) was constructed to
compute the RI utilizing the M-PO method.

Table 1

Derivation of RI from M-polynomial.

TI name

Derivation from M(N, 1, s)

Product connectivity RI

[D,;D(Q, ., 5Qu M (N,1,9)]

(9=,

F-RI

(D} +D2)(Q 4 Qs 5M (N,1,9)]

(r,8)=(1,1)

Symmetric division RI

[(D,S, +S.D)Q, 4 52 s 5M (N,7,9)]

(r,5)=(1,1)

Harmonic RI

[(—25, ']'Qr(-A-s)Qs(-A-a) M (N,7,9)]

r=1

Inverse sum RI

[_(S,]D,Ds )Qr(,A,g)Q,(,A,g) M (Nr r, S))]

r=1

4. VPNTU [l, k] and VPNTO [I, k]
In this article, MG of VPNTU [I, k] and VPNTO [I, k] are shown with

G and H, respectively.

There are two edge partitions E ={lk€E(G)|d, =2,d, =3}and
E,={lkeEG) || d, =3, d, =3} in MG of the VPNTU with the number of

|E,| =4l and |E, | =9Ik 5L

Figure (3) shows the LG of the VPNTU.
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Figure 3
L(G)in VPNTU [2, 2].

There are three edge partitions E; ={lk e E(L(G)) | d,=3,d, =3} E, =
{lk e E(L(G)) | d,=3, d_ =4} and E ={lke E(L(G)) | d,=4, d, =4} in LG of
the VPNTU with the number of |E; | =21, |E,|=8] and |E] | =181k —14l.

Consequently, the quantity of edges and vertices within the [full
definition of LG of the VPNTU [I, k]] is:

|E(L(G))| =181k — 41.

V(LG))|=|EG)| =9Ik -1

Figure (4) shows the SG of the VPNTU [, k].

Figure 4
S(G) in VPNTU [2, 2].

There are two edge partitions E'={lkeE(S(G))|d =2,4d, =2}
E)={lkeE(S(G)) | d,=2,d =3} and E)={lkeE(S(G))|d =4, d =4}in
SGofthe VPNTU with thenumberof |E; | =2I, |E, | =8I and|E; | = 18Ik - 6l.
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Consequently, the quantity of edges and vertices within the [full
definition of SG of the VPNTU [I, k]] is:
|[E(S(G))| = |E] | +|E] | = 41+18lk — 6] =18k - 21,
IV(SG) | =EG)|+|V(G)[ =15k —L.

There are one edge partitions E, ={lk € E(H)|d, =3,d, =3} in MG of
the VPNTO with the number of |E, | = 9lk.
Figure (5) shows the LG of the VPNTO.

Figure 5
LG of VPNTO [2, 2].
There are one edge partitions E, ={lk € E(L(H))|d, =3,d, =3} in LG of
the VPNTO with the number of |E, | = 9L
As a result, we have:
|E(L(H))| =18lk,
[V(L(H))| = |E(H)|=9Ik.

Figure (6) shows the SG of the VPNTO.

Figure 6
S(G) in VPNTO [2, 2].
There are one edge partitions E ={lk € E(S(H))|d, =2,d, =3} in SG of
the VPNTO with the number of |E!| = 18Ik.
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Consequently, the quantity of edges and vertices within the [full
definition of SG of the VPNTO [, k]] is:
|E(S(H))| = 18Ik,
[V(S(H))| = [E(H) | +|V(H) | =15Ik.

5. Main Results

Theorem 5.1: Suppose G, L(G) and S(G) denotes M-polynomial associated with
the MG, LG and SG of the VPNTU [I, kl. Then M-polynomial are calculated as
follows,

M(G,x,y)=(4l)x*y’ + (9lk - 51)x°y°,
M(L(G), x,y) = 2D)x*y® + BI)*y* +(181k —14])x'y*,
M(S(G),x,y) = (4)x*y” +(18lk - 6])xy°.

Proof: 1t is easily obtained by the definition 2.3 and the structure of MG,
LG and SG of VPNTU [, k].

Theorem 5.2: Suppose G denote the graph of the VPNTU [I, k. Then new RI
are calculated as follows,

1. PR(G)= %{% = E]l,
2. ER(G)=72lk+12,

3. SDR(G)=18lk —@l,
4. HR(G)= (g] Ik —[%jl,
5. IR(G)=9lk— [éjz

Proof: By applying the operators of Table (1) to Theorem (5.1) we have:
Q,5Qy MG, x,y)= (4Dx*y? +(9lk -5D)x*y 2,

DD, (@, Qe MU, (02, 0) =41 1™ ™ 4 Olk-50)x L%y

D;Q,5Q,5M(G,x,y) = 21.(-2)"x "y + 9k~ 5])- (-2)’x "y 7,
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D2Q, Q5 M(G,x,y) = 4L(-3)x "y + (9lk - 5)-(-2)°x 2y %,

D Qr( S)Qy( 5M(G x,y)=4l(- 3)x’3y’2 ?+(9lk -51)- (- 2)9(’2 2
D,Q,5Q, MG, x,y) = 4L.(-2)x" "y + 9lk - 5])-(-2)x "y ?,

¥ Y
47372 9lk—51)x 272 4l 3 o (9k=5I) o
8,(Qu5QusM (G,x,y) = [t [CREIET gy = oy B2 2y 2,
0 0

_op-3,,-2 % _ -2 L o
$.D,(Q QM (G,x,y)= [ S”ft Yo+ [ 2O f’”f gt = x Sy 2+ 9k —5l)x %y,
0 0

J(Q,5Q,5M (G,x,y))) = 4lx* +(9lk —5])x*,
(4 I 5 (9k-5hx*
SJQu QM G, x,y)) = j U dt+jdt_ix5 SUS

D.D,(Q, 5Q, sM (G,x,y))—24:lx’3 ’2+4(9lk 50)x 7y,

JD.D,(Q, 5Q, 5M (G, x,1))=241(x"") + 4(9lk - 5)x*

X _5 X -~ 4 l .
SJDD, Q. 5Q M (G,x, )= [2dt - [HCISgp = 2857 — (9l ~5)x .
0 0

L [DFDHQ, QMG x )] ()= (1,1) =2 4 (265
2. [(D*+D?)(Q,5Q M (G,x, y))]‘(x, y)=(1,1) =72k +121,

3. (DS, +5.0,)(Q, 5Q, 5M (G, %, y)](x,y) =1, =18Ik+( 21,
4 [25JQ, QM G x )l =1=(2 )ik~ 1,
5. [-5,/D,D,(Q, QM (G,x,y)] x=1=9lk- @z

Theorem 5.3: Suppose L(G) denote the LG of the VPNTU [I, k]. Then new RI are
calculated as follows,

1. PR(LG))=9k+ [4@3‘“%]1,
2. FR(L(G))=324lk +121,
3. SDR(L(G)) =36k — %l,
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4. HR(L(G)):6lk+G %—%)l,

5. IR(L(G)) =271k + (976—17)1.

Proof: It is easily obtained similar to Theorem 5.2.

Theorem 5.4: Suppose S(G) denote the SG of the VPNTU [, k]. Then new RI
are calculated as follows,

PR(S(G)) = @k + [g—ﬁjz,
FR(S(G)) = 2341k 6,
SDR(S(G)) = 391k — 21,
HR(S(G)) =21k -1,

S A

IR(S(G)) =2 k- 1.

Proof: It is easily obtained similar to Theorem 5.2.

Theorem 5.5: Suppose H, L(G) and S(G) denotes M-polynomial associated with
the MG, LG and SG of the VPNTO [, k]. Then M-polynomial are calculated as
follows,
M(H, x,y) = Olk)x*y*,
M(L(H),x,y)=(18lk)x"y*,
M(S(H),x,y)=(18k)x’y".

Proof: 1t is easily obtained by the definition 2.3 and the structure of MG,
LG and SG of VPNTO [I, k].

Theorem 5.6: Suppose H denote the graph of the VPNTO [I, kl. Then new RI
are calculated as follows,

1. PR(H)=Ik,
2. FR(H)=162Ik,
3. SDR(H)=18Ik,
4. HR(H)=3Ik,
5. IR(H)="7Ik.

Proof: 1t is easily obtained similar to Theorem 5.2.
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Theorem 5.7: Suppose L(H) denote the LG of the VPNTO [I, k]. Then new RI
are calculated as follows,

PR(L(H)) =1k,
FR(L(H)) = 576lk,
SDR(L(H)) = 36lk,
HR(L(H)) = (ngk,
IR(L(H)) = 36lk.

S A N

Proof: 1t is easily obtained similar to Theorem 5.2. U

Theorem 5.8: Suppose S(H) denote the SG of the VPNTO [I, k]. Then new RI
are calculated as follows,
1. PR(S(H)) =236k,
2. FR(S(H))=234lk,
3. SDR(S(H))=39Ik,
(36
4. HR(S(H))= [gjlk,

5. IR(S(H))= [%) Ik.

Proof: It is easily obtained similar to Theorem 5.2.

Figure 7
M-PO, (a)MG, (b)LG, (c)SG of VPNTU [I, kI.
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6. Plotting and comparing M-Polynomial for VPNTU[I, k] and
VPNTOII, k]

The graphical representation of the M-Polynomial of MG, LG and SG
of VPNTU [I, k] is given by Figure (7).

The graphical representation of the M-PO of MG, LG and SG of
VPNTO [I, k] is given by Figure (8).

Figure 8
M-PO, (a) MG, (b)LG, (c), SG of VPNTO [1, kI.

7. MATLAB coding for TI

In this section, we provide MATLAB coding for the calculation of TI
using M-polynomial and the relationships proved in Section (5).

The product connectivity RI from M-polynomial coding is computed
as,
clear
clc
ns=input(‘number of sentence:’);

A=zeros(ns,3);

m=input(‘enter m:’);

n=input(‘enter n:");
Delta=input(‘enter maximum degree of graph:);
dlta=input(‘enter minimum degree of graph:’);
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syms m n
for c=1:ns
for v=1:3
ifv==1
fxy = input(‘tabe zarib:’’s’);
A(c,v)=subs(fxy,[m,n],[1,1]);
else
A(c,v)=input(‘data: );
end
end
end
A
syms Xy
mGxy=0;
for c=1:ns

mGxy=mGxy+A(c,1)*x"A(c,2)*y"*A(c,3);
end
mGxy

f=-Delta-dlta;
B=zeros(ns,3);
for c=1:ns
for v=1:3
ifv==1
B(c,v)=A(c,v);
else
B(c,v)=A(c,v)+f;
end
end
end
B
FA=0;
for c=ns:1:-1

FA=FA+B(c,1)*x"B(c,2)*y"B(c,3);
end
FA;

ZDX=zeros(ns,3);
for c=1:ns
for v=1:3
ifv==1
ZDX(c,v)=B(c,v)*B(c,v+1);
else
ZDX(c,v)=B(c,v);
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end
end
end
ZDX
DX=0;
for c=1:ns

DX=ZDX(c,1)*x"ZDX(c,2)*y"ZDX(c,3)+DX;
end
DX=sqrt(DX)
ZDY=zeros(ns,3);
for c=1:ns
for v=1:3
ifv==1
ZDY(c,v)=B(c,v)*B(c,v+2);
else
ZDY(c,v)=B(c,v);
end
end
end
ZDY
DY=0;
for c=1:ns

DY=ZDY(c,1)*x*ZDY(c,2)*y"ZDY(c,3)+DY;
end
DY=sqrt(DY)

ZDXDY=zeros(ns,3);
for c=1:ns

end

for v=1:3
ifv==1
ZDXDY(c,v)=A(c,v)*B(c,v+1)*B(c,v+2);
else
ZDXDY(c,v)=ZDX(c,v);
end
end

ZDXDY
DXDY=0;
for c=1:ns

DXDY=ZDXDY (c,1)*x ZDXDY(c,2)*y*ZDXDY c,3)+DXDY;

end

DXDY

HR1=sqrt(DXDY)
t=vpa(subs(HR1,[x,y],[1,1]))
D=1/t
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8. Conclusion

This article presents new Rl obtained through the use of M-polynomial
calculations. Additionally, we apply M-polynomial and new RI to five
classes of VPNTU [l, k] and VPNTO [l, k] and present graphical
representations of the results in Figures (7) and (8). Our findings highlight
the potential of these TI in predicting reactivity and other properties of
other CNT, which could have significant implications for future research
in this field. In future, one can also work on other RI from M-polynomial
coding.
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