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Computation of Differential and Integral Operators Using Neighbourhood Based
N M-Polynomials of Skin Cancer Drugs
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ABSTRACT: The skin is the most significant organ in the human body. It provides defence against heat,
sunburn, injury, and sickness. Furthermore, it maintains the thermoregulation of our body and water while
also serving as a reservoir for vitamin D and lipids. The epidermis is composed of three distinct cell types.
Squamous cells constitute the majority of the epidermis, which is thin and flat. They create melanin, the pig-
ment responsible for the natural colour of the skin. Melanocytes increase melanin production in response to
sunlight, resulting in skin darkening or tanning. The dermis contains blood and lymphatic veins, hair follicles,
and glands. The study’s goal is to look at the structure and algebraic features of seven drugs used to treat skin
cancer. These are: cobimetinib, glasdegib, imiquimod, fluorouracil, and vismodegib. This is accomplished
utilizing the N M-polynomials and neighbourhood degree-based topological descriptors method. Topological
descriptors continue to be the primary strategy in drug design, because of substantial improvements in the
field. Descrip, tors, when used in conjunction with QSPR models, provide numerical representations of a
molecule’s chemical properties. Chemical composition data Topological indices are mathematical represen-
tations that establish a connection between the chemical composition of a substance and its corresponding
physical properties. We use the study’s results to estimate five physicochemical properties of skin cancer
treatment drugs: their density, enthalpy, polar surface area, molar volume, and flash point. These properties
are estimated using linear and cubic regression analysis.

Keywords: N’ M-Polynomial, neighbourhood degree, topological indices, differential operators, in-
tegral operators, skin cancer, drugs, physicochemical properties, mathematical modeling, QSPR analysis.
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1. Introduction

The skin functions as a vital defensive shield in our bodies, shielding us from harm, disease, moisture,
and pain. In addition, it controls body temperature, provides insulation for the body and its surroundings,
and aids in the ingestion of essential nutrients such as lipids and sunshine. The outermost layer of the
skin consists of various types of cells, with the most prevalent being round, porous lines called squamous
cells. These cells are responsible for producing pigment, which is the chemical that gives our skin color.
Exposure to daylight stimulates pigment cells to generate more pigment, which alters the skin’s hue.
Squid cell cancer and lymphocyte cancer are two types of nonmelanoma skin cancers [1]. Skin cancer
can manifest in any part of the body, although it is more prevalent in the upper extremities, face, and
neck due to exposure to UV rays. Skin cancer, the most severe kind of cancer in the nation, has a
significant prevalence of illness and death. Inflammatory bowel disease, a persistent and long-lasting
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illness, increases the likelihood of acquiring skin cancer. This study investigates the level of awareness
and recognition of skin cancer symptoms in individuals with inflammatory bowel disease (IBD) [2].

In Chemistry, to analyze chemical reactions, understand molecular structures and predict their proper-
ties M-polynomial is a powerful tool [3]. The concept of M-polynomials stems from the study of graphical
representations of molecular structures as molecular graphs. In graphical representations of molecular
structures: atoms are represented as vertices and chemical bonds as edges [4,5]. M-polynomials are very
useful in various branches of chemistry because they encode structural information of molecules [6].

The M-polynomial of a molecular graph is a function that can be used to find out information about
the molecular graph’s structure in chemical graph theory [7].

M(G; xz, Z/) = Z P(uj)xiyj

i<j

You can use M-polynomials to find numerical descriptions of molecular structures, which are also
called topological indices. These are used in quantitative structure-activity relationship (QSAR) studies
and to guess chemical properties [8]. M-polynomials based on molecular structure assist in understanding
chemical reactivity patterns and predicting the result of chemical reactions.

In 2019, N BT Zs were first proposed by Mondal et al. in [9] by using N BT Zs based N'M-Polynomials.
The results showed that NBTZs performed better in application when compared to degree-based TI
when applied to octane isomer physicochemical properties. Mondal et al. Further extended the concept
of NBTZs over another class of Randic index, Inverse Randic Index, Sum connectivity index, Redefined
374 Zagreb Index, Symmetric Division Degree Index and applied to QSPR Analysis of Octane Isomers
using Linear Regression Model [10]. The predictive power of the Neighbourhood Degree-Based TT is much
higher as the correlation between these neighbourhood Degree-Based TIs and the various properties and
activity of octane isomers is very high [11].

In 2022, Abubakkar et al. also examined the limits of the neighbourhood version of the degree-based
Geometrical-Arithmetic Index and Atom Bond Connectivity Index across a class of graph with fixed
number vertices including irregular and Pendant graphs [12]. In general, the N BT Zs considers the entire
shape of the graph and changes progressively as the graph undergoes pattern changes.

Furher, Javame et al. investigated topological indices, M-polynomial, A’ M-polynomial for COVID-19
antiviral drugs [13]. Ravi et al. considered two different zinc-based metal-organic frameworks (MOFs),
namely zinc oxide and zinc silicate MOF's and calculated 14 neighbourhood degree sum-based topological
indices for both MOF's [14].

Due to significance importance of N BT Zs well known researchers have recently studied various molec-
ular structures by employing this technique. Arockiaraj et al. studied lung cancer treatment drugs by
employing NBTZs in [15]. Zhang et al. focused on vitiligo treatment drugs by using NBTZs in [16].
Ravi et al. studied medications for Parkinson’s treatment utilizing NB7Zs in [17]. Brito et al. studied
line graphs using differential and integral operators in [18]. Khan et al. studied differential and integral
operators for gold crystals in [19] and carbon derivatives in [20]. Hakami et al. performed bicubic regres-
sion analysis for skin cancer drugs in [21] and differential and integral operators for boron a-icosahedral
in [22]. Husin et al. in [23] performed QSPR analysis for kidney cancer drugs.

Objectives of the study:

The fundamental purpose of this study is to give the neighbourhood based based graph polynomial,
as well as integral and differential operators. These operators can be utilized to formulate topological
descriptors. Using this approach, we aspire to compute the physical and chemical characteristics of skin
cancer treatment drugs.

Novelty in the study:

We use a novel concept termed a neighbourhood based graph polynomial. Based on this, polynomial
differential and integral operators are formulated. Depending on the neighbourhood based degree, this
allows us to construct topological descriptors. To execute our methodology, we obtained skin cancer
treatment drugs molecular graph, as depicted in Figure 1. We next used the data generated by our
approach to evaluate the physicochemical attributes of these medicines.
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2. Materials and Methodology

Skin cancer is among the most common cancers globally, with rising incidence and fatality rates,
particularly in areas with mostly Caucasian populations. Skin cancer types range in their origins,
clinical manifestations, and extent. The continents exhibit varying prevalence rates of skin cancer
[24]. This research investigates the structural and algebraic properties of seven skin cancer treatment
medications like: Binimetinib (017H15BT‘F2N403), Dacarbazine (CGHloNﬁO), Imlqulmod (014H16N4),
Fluorouracil (Cy4H3F N2O3), Cobimetinib (Ca1 Ha1 F5IN3O2), Glasdegib (Co1 HaoNgO) and Vismodegib
(C19H14C1l3N203S). The study utilizes the N'M-polynomials and neighbourhood degree base topological
descriptors technique. The molecular structures of these drugs are presented in Figure 1.

=

(a) Binimetinib (b) Dacarbazine

(¢) Imiquimod ’E (d) Fluorouracil

(e) Cobimetinib (f) Glasdegib

(g) Vismodegib

Figure 1: Skin Cancer Treatment Drugs Molecular Structures

Graph theory employs various methods, among which polynomials play a prominent role in appli-
cations. Some important examples include the Hosoya Polynomial [25], which has a significant impact
on distance-based topological indices. In recent years, two new tools have been introduced: the M-
polynomial in 2015 and the N M-polynomial [26] in 2021. These tools are crucial in establishing closed
forms of various degree-based topological indices.

Various graph polynomials have been suggested in the literature to expedite the computation of var-
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ious graph indices. Formulas for degree-based topological indices have been made with it because it
can be used for so many things. These are important for understanding different parts of a molecular
structure. In [27], the molecular structure of SiO4 was discussed, and its different temperature indices
were computed. Different topological indices of Fuchsine acid were calculated in [28]. Polycyclic aro-
matic hydrocarbons using eccentricity-based topological indices and QSPR analysis is presented in [29].
Various physicochemical properties of anti-Alzheimer’s drugsanti-Alzheimer’s drugs were predicted by
linear regression analysis in [30]. In [31], topological indices based on resistance distance for complete
bipartite networks were discussed. Polycyclic aromatic hydrocarbons were analyzed by using neighbour-
hood eccentricity-based topological indices in [32]. In [33] entropies of metal-organic frameworks were
calculated.

The M-polynomial is a fundamental expression from which the topological indices are constructed.
The concept of the N'M polynomial is employed to generate neighbourhood degree-based indices from the
generalized polynomial. The M-polynomial is an exceptionally valuable polynomial that generates nu-
merous topological indices [34]. New indices are generated daily to keep up with the rapid advancements
in this field of study [35]. In recent times, academics have focused on concentrating on the indices based
on the sum of degrees in a neighbourhood, which has resulted in the widespread popularity and substan-
tial research on the NV M-polynomial. The N M-polynomial is a tool that works like the M-polynomial,
but it is designed to work with degree-based indices [36,37].

Degree-based TIs are now being adapted to include a more efficient index known as neighbourhood
degree-based TIs (N'DBTZs). NBTZs are computed by adding up the number of neighbouring molecules
of a vertex. NBTZs plays an important role in addressing some of the drawbacks of the current degree-
based TIs. These shortcomings include being unable to be applied to larger molecules and not being
able to capture enough information about the gradual changes in the structure of a molecule. The
neighbourhood M-polynomial is given as follows:

NM(G;z,y) = ZNp(i’j)xiyj (2.1)
1<y
The atom-based 1°¢ neighbourhood Zagreb index, which depends on the valency-based topological
descriptors, is given as follows for the graph G.
NM(G)= > (Su+dv) (2.2)
wveE(G)

The 2"¢ neighbourhood Zagreb index for the graph G is

NMy(G)= Y (6u.bv) (2.3)

weE(G)

The N M-Polynomial of above-mentioned first and second neighbourhood Zagreb index are
NM, (G) = (D + Dy )(NM(G; 7, y)) (2.4)

NMys,(G) = (Da.Dy)(NM(Gi 2, ) (2.5)

The General neighbourhood Randic index and its corresponding neighbourhood M-Polynomial are
given as

NR,(G)= > (ju.dv)* (2.6)
weE(G)
NMg,(G) = (D3 Dy)(NM(G; z,y)) (2.7)

The differential and integral operators are defined as below

ONM(G;z,y))

Da=2 Ox
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In this section, we compute topological indices of SCD by using the corresponding A M-Polynomial.

ONM(G;2,y))

D =
Y Y ay
1
Iw:/ —(NM(G; z,y))dz
0 Z
v
Iy:/ ;(NM(G;x,z))dz
0

H Topological index

| Derivation From N M(SCD)

NM, (D, —I—Dy)(./\/’/\/l(SCD))]m:y:1
NM, (D2Dy) NM(SCD))|,_,
NHM (D + D)2 (NM(SCD)) |x:y:1
NReZGs3 (D2Dy)(Dy + Dy)(NM(SCD))| _,
NSDD (ley +IwDy)(NM(SCD))‘m:y:1
NH 20, J(NM(SCD))|,_,_,
NI 1, Dy Dy(NM(SCD))|,_,
Table 1: Formulation of NBTZs using N M-Polynomial
In Table 1

Daulg(z,y)) = 3(959211))
Dy(g(x,y)) = y%gwyy»
L) = [ ot
o) = [
Jg(x,y)) = g(z,)

3. Results and Discussions

The neighbourhood edge division of Binimetinib is described below in Table 2.
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0(u,v) Cardinality
(2,3) 1
(3,4) 1
(4,4) 1
(3,5) 2
(4.5) 1
(5,5) 3
(3,6) 3
(5,6) 3
(6,6) 1
(5,7) 1
(6,7) 2
(5,8) 1
(6,8) 5
(7,8) 2
(8,8) 2

Table 2: N'HDB edge division of Binimetinib /B

Neighbourhood Based M-Polynomial of Binimetinib
Let A'B be a graph of Binimetinib. In view of Table 2 and Equation (2.1), we get the neighbourhood
M-Polynomial of N'B as

Mth(NB)

Z 6(u,v)xuyv

u<v

5(2,3)352?/3 + 5(3,4)353y4 + 5(4,4)354y4 + 5(3,5)9U3y5 + 5(4,5)$4y5
5(5,5)55595 + 5(3,6)$396 + 5(5,6)$5y6 + 5(6,6)$6y6 + 5(5,7)Z5y7

- -

5(677)356y7 + 5(578)$5y8 + 5(6,8)$6y8 + 5(7,8)$7y8 + 5(8,8)$8y8
This implies

Mth(NB) _ x2y3+x3y4+m4y4+2x3y5+x4y5+3x5y5+3x3y6+3x5y6
+ I6y6+£€5y7+2$6y7+$5y8+5$6y8+2I’7y8+2$8y8

Differential Operators of Binimetinib

Using Equation (2.8), for the required outcome D, (M npp(NB)) for the structure of Biniteminib.
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OMnpy(NB)
g NRO VNP
Ox
5}
= x%(nyg + 23y* + 2ty + 20390 + 2ty + 32%y° + 323y + 320y
+ 20y% + 2Py" 4+ 2287 + 2%9® + 5208 + 227y® + 22%y%)

_ g 2,3 2 3,4 3 4,4 g 3,5 2 4,5

Q 5,5 ﬁ 3,6 Q 5,6 Q 6,6 2 5 7
+ xﬁx(xy)+wax(wy)+wax(xy)+x8m(xy)+wax($y)

Q 6,7 ﬁ 5 8 Q 6,8 Q 7.8 2 8 8
+ xﬁx(xy)+wax(wy)+xax(xy)+x8m(xy)+wax(fcy)

Dy (Mnnp(NB)) =

6

After applying differential operator formula in Equation (2.8),we have

D, (Mnmp(NB)) = 222 + 323y? + daty® + 623y + 4aty® + 152°9° + 92395 + 152590
+ 6255 + 5aBy” + 1225y7 + 5xy® + 3025y® + 14278 + 1628y8 (3.1)

Similarly, the required outcome Dy (M npp(NB)) for N B is:

oM NB
Dy(Mnm(NB)) = ZINSZ()
_ yaﬁy(x2y3+x3y4+x4y4+2x3y5+x4y5+3x5y5+3x3y6+3m5y6
+ :r6y6 + x5y7 + 2x6y7 + x5y8 + 5x6y8 + 2:r7y8 + 2x8y8)
0 0 0 0 0
D B _ .9/ 23 U 34 O 44 9 35 U a5
y (Mnpp(NB)) x@y(ﬂc Yy )+yay(x Y )+yay(w Y )+yay(m Y )+yay(ﬂc y’)

9 55 9 34 9 56 9 66 9 57
+ yay(wy)eray(wy)+yay(xy)+yay(xy)+y8y(wy)
9 67 9 58 9 68 9 73 9 s 8
+ yay(wy)eray(fvy)eray(wy)+y3y(xy)+yay(wy)
After applying differential operator formula in Equation (2.9), we have

Dy(MNmp(NB)) = 32%y° + 42%y* + daty® + 102%y° + 52%y° + 152°y° + 1827y + 182°y°
+ 6255 + 725y" + 1425y" + 8x5y® + 4025y® + 16278 + 1625y8 (3.2)

The Integral Operators of Binimetinib

Using Equation (2.10), for the required outcome I,(Mnps(NB)) for the structure of Binimetinib.

L(Mym(NVB) = /0 ’ Mdz

1
L(Mynp(NB)) = / ;(zzy3 + 28% + 20t + 2230 4 210 4+ 32595 + 32390 + 32998
0

+ z6y6 + z5y7 + 2,26y7 + z5y8 + 526y8 + 2z7y8 + 2z8y8dz
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Implementing Integral operator formula in Equation (2.10), we obtain

L, Myn(NB)) = / z1y3d2+/ z2y4dz+/ 23y4dz+/ 2z2y5dz+/ 239Pdz
0 0 0 0 0
+ / 3z4y5dz+/ 322y6dz+/ 324y6dz+/ zsdeer/ 24y Tdz
0 0 0 0 0
+ / 2z5y7dz+/ z4y8dz+/ 5z5y8dz—|—/ 2z6y8dz—|—/ 22"y8dz
0 0 0 0 0
L (MN(NB)) = §Zzy3|o + 523y4|0 + 1Z4y4|0 + 523y5|0 + 124y5}0
3557, 362, 3562, Leee 1 g7e
+ 52y |0+zy ’0+gz Yy |0+62 Yy |0+gz Yy |0
Lere Lesge 96w, 2 7ge, 1 gsgme
+ 32y |0+5z Y |0+6zy ]0+?z Y |0+ZZ v°|,)
After simplification, we get
1 1 1 2 1
L Mnm(NB)) = §x2y3 + §m3y4 + 1x4y4 + 53331/5 + Zsc4y5
3 3 1 1
+ 3x5y5 + 2%y0 + 5x5y6 + gxﬁyﬁ + 5m5y7
1 1 5} 2 1
+ §x6y7 + 5x5y8 + 6x6y8 + §x7y8 + ngys

Similarly, the required outcome I, (M npp(NB)) for the structure of Binimetinib N'B.

Y Mnwp(NB) &

z

I(Mym(VB)) = /

Y1
—(2%23 + 232t + 2t 1 2032° 4 12 + 32525 + 32320 4 32525
z

L, Mnw(NB)) = /
0
+ 2828 2527 420527 4 2528 52028 + 22728 + 22828)d2

Implementing Integral on each component
I, Mnn(NB)) = / x222dz+/ x323dz+/ x423dz+/ 2x324dz+/ ztztdz
0 0 0 0 0

y y Y y y
/ 3x524dz+/ 3x325dz+/ 3x5zsdz+/ IGster/ 2°28dz
0 0 0 0 0

y y y Y Y
+ / 2m6z6dz+/ x5z7dz+/ 5x627dz—|—/ 2x7z7dz—|—/ 22%27dz)

0 0 0 0 0

+

1 1 1 2 1
I,(MNw(NB)) = §x2z3|g + ngz‘l‘g + 133424’3 + 5x3z5|§ + 333425‘3
S ssw Laew, L sey, L eey, 1 5 7
+ 5T Z |0+§m z ‘0—&—5332 ’0+6xz |0+?x z ‘0

1 5 1 1
§x6z7’g+§x528‘g+gx628’g+Zx7z8|g+1x828‘

Y
0

+
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After simplification, we get

L, (Mnw(NB)) =

_|_

1 1 1 2 1 3 1 1
Za2® 4 =atyt 4 Satyt 4+ 2088 o SatyS 4 a0y + SaByt 4 SabyS

3 4 4 5 5 5 2 2
1 1 2 1 5 1 1
6x6y6 + ?x5y7 + ?m6y7 + gxsyS + §x6y8 + Z$7y8 + im8y8 (3.4)

First neighbourhood Based Zagreb Polynomial and Index

NMyry,  MyNB)) = (Dg + Dy)(Muynp(NB))|

Using the N’ M-Polynomial,

(Do + Dy)(Mnnp(NB)) =

+ o+ +

This gives

(Da + Dy)(Mnns(NB))

(Dz + Dy)(Mnns(NB))|

NMi (M (NB))

rx=y=1

r=y=1
we get

Do(Mnno(NB)) + Dy(Mnyns(NB))

(29L’2y3 + 3x3y4 + 4w4y4 + 6$3y5 + 49L‘4y5 + 15x5y5 + 9$3y6 + 15m5y6 + 6a:6y6
52°y" +122%" + 52°y° + 302°9°® 4 1427y® + 162%y°) + (32°y° + 42y* + 42y*
10233y5 + 5x4y5 + 15m5y5 + 18x3y6 + 185&‘53/6 + 6m6y6 + 7x5y7 + 14as6y7 + 8x5y8
40z°%® + 1627y® + 16x8y8)

(53:2y3 + 7x3y4 + 8x4y4 + 16:183y5 + 9x4y5 + 30x5y5 + 27a:3y6 + 333:5316
122°%9° 4+ 122%y7 + 262%y7 + 132°y® + 7025¢° + 3027y® + 324%y%)
('f)ac2y3 + 7m3y4 + 8x4y4 + 16:c3y5 + 9x4y5 + 30x5y5 + 27m3y6 + 33x5y6

_l’_

+

12295 + 122°y" + 2625y" + 132°y® + 702%¢° + 302"y® + 329383/8)’

r=y=1

5+7T+8+16+9+30+27+33+12+12+26+ 13+ 70+ 30 + 32

NMi(Mnnp(NB)) = 330

Second neighbourhood Based Zagreb Polynomial and Index
The Second neighbourhood Zagreb Neighbourhood M-Polynomial is determined using

NMap,(MywNB) = (Dy.Dy)(Munp(NB))|

So, we have

(Dy.Dy)(Mnnp(NB))

(Dz-Dy)(Mnnp(NB))

+

+

r=y=1

D, (32%y® + 4ay? + 4aty® + 10235 + 5xty® + 15255 + 18235 + 182%¢°
6205 + T20y” + 1425y7 4 825¢® 4 402%9® + 1627y® + 1625°

9 a23 9 34 O a4 9 035 K
xax(Sm Yy )—i—xax(élm Yy )—l—max(élx Y )—i—xax(le y )—i—xax(fm Yy

9 5,5 9 3,6 9 5,6 9 o 66 9 57
x%(lm’ y )—i—x%(l&ﬁc y )—&-x%(l&r y )—&—x%(&r y )—i—x%(?x y")

9 6,7 9 o 5 8 9 6,8 9 7,8 9 8,8
x%(l@c y )—l—x%(&v y )—I—x%(mx y )—I—x%(l&r y )—I—x%(l&v y°)

After taking partial derivatives, we get
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(DeDy)(Muamp(NB)) = 62%y® + 122°y* + 162"y + 302°y° + 202"y° + 752°y° + 542°y® + 902°4°
+  362%y° + 35a°y" + 84a5y” + 402°y® + 2402%¢® + 11227y® + 1282%y°
(DggDy)(/\/lzvhb(./\/'li'))!Izyz1 = (62%y® + 122%y"* + 162" y* + 302°y° + 202*y° + 752°y° + 542>y° + 902°4°
+ 36:66y6 + 35:c5y7 + 843@61/7 + 40:1051/8 + 240:06y8 + 112:c7y8 + 128:cgg/8)|g;:y:1
NM>(SCD) = 6412416430+ 20+ 75+ 54 + 90 + 36 + 35 + 84 + 40 + 240 + 112 + 128
NMe(Mnnpy(NB)) = 978

Neighbourhood Hyper Zagreb Polynomial and Index

In the view of Table 1, we have

D2(Mpyny(NB)) 42?3 + 923yt + 162y + 1823y° + 1621y® + 752%¢° + 2723y + 75540
36x6y6 + 25:05317 + 72906347 + 25:(;53/8 + 180:106318 + 98x7y8 + 128x8y8
9x2y3 + 16903y4 + 16x4y4 + 50303y5 + 25x4y5 + 75x5y5 + 108x3y6
1082%y% + 362%¢% + 492%y7 + 982%y7 + 642°y® + 3202%y® + 12827y8
1282848

122293 + 2423y* + 3224y + 6023y° + 402*y° + 1502°y° + 1082345
180355y6 + 72x6y6 + 70365y7 + 1683661/7 + 80:1:5y8 + 480x6y8 + 224x7y8
256x8y8

((43623/3 + 923y + 162%y* + 1823y® + 16z%y® + 752°y° + 2723¢8

+

D2 (Mnnp(NB))

+ +

(2D2 Dy)(Mnnb(NB))

+ o+

(D2 + D + 2Ds Dy) My nsWNB))|,_,

752°y8 + 362590 + 252%y” + 7228y + 252545 + 1802%y® + 9827 ¢®
1283:83/8) + (9ac2y3 + 1623y* 4+ 16z*y* + 5023y + 252%y5 + 752%y°
1082395 4+ 108x°%y5 + 362%y® + 4925y7 + 9828y” + 6425y® + 3202548
12827y + 128234 + (12224> + 2423y* + 322%y* + 6023y° + 402%y®
1502%y° + 10823y% + 1802°y® + 722%¢% + 702%y” + 16825y + 802y
480258 + 224278 + 256xsy8))|z:y:1

+ o+ + + + o+

(D2 + D2 + 2D Dy)(Myns(NB))| 3990

rz=y=1

After putting limits, we have

NHMMnymNB)) = 3990

Neighbourhood Sigma Polynomial and Index
In the view Table 1 and after applying differential operator, we have
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D2(MpymyNB)) = 4x?y3 4+ 923y* + 162y + 1823¢° + 1621y + 755y5 4 2723y5 + 75254°

D} (Mnnp(NB))

(2D2 Dy)(Mnnb(NB))

(D3 + D = 2D Dy)(Mnnp(NB))|

(D2 + D — 2Dz Dy)(Mnnp(NB))|

3625y0 + 252°y" + 722097 + 252°y® + 1802%4y® + 9827 y® + 128x%y°
92293 + 1623y* + 162 y* + 5023y + 252%y° + 752°y° + 10823y°
1082°y% + 362%y% + 4925y7 + 98z%y” + 642%y® + 3202548 + 1282748
128x8y8

122293 4+ 2423y* + 322%y* + 6023y® + 40z y® + 1502°y> + 108z3y®
180z%y® + 7225¢5 4 702%y” + 1682%y” + 804°y® + 4804548

22427 y® + 2562848

((422y> 4+ 923y* + 162 y* + 1823y® + 162ty + 755y® + 2723y

+ oo+

+ o+

r=y=1
752595 + 362545 + 25m5y7 + 722%y7 4+ 252548 + 1802548 + 98m7y8
128z%9%) + (9229 + 1623y* + 162 y* + 5023y + 252%y° + 752%y°
1082318 + 108258 + 3625y8 + 492%y” + 982%y7 + 642%y® + 320a5y8
12827y + 1282848) — (122243 + 2423y* + 322%y* + 6023y° + 4024y
1502°y° + 10823y% + 180x°y® + 722%y® + 702°y7 + 16825%y7 + 802%y®
480z%y® + 22427y® + 256x8y8))|x:y:1

I

(x2y3+x3y4+8x3y5+x4y5+27x3y6+3x5y6+4x5y7+2x6y7+9x5y8

z=y=1

+

202°y% + 227y, _,

After putting limits, we have

No(Mnw(NB)) = 178

Second Modified Neighbourhood Zagreb Polynomial and Index
In the view of Table 1, applying integral operator I, , we have

(Lo Iy)(Mnnp(NB))

L [Iy(M Ny (N B)]

1 1 1 2 1 3 1 1 1 1
Ll=2243 4+ —ady® 4+ —aty® + 22305 4+ Satyd + 2505 1+ Za3y0 4 —25y0 4 Zu64y0 4 Z25,7
x[g yo gy ey vt g2ty caty  Saty + oty v ey

7

5 6

2 1 5 1 1
ZabyT 4 gm5ys + gwﬁys + Zm7y8+ stys]

After simplification, we get

(Ixfy)(Mth(NB)) éIst 4 T12z3y4 + %x‘ly‘l 4 1351,3y5 + 2710$4y5 + %1‘52,(5 + é$3y6 + 1io‘t5y‘3 + %xfiyﬁ
+ %ij'? + %$6y7 + 47101,5:,!8 + %aﬁys 4 %17118 + 3%178?;8
(LeIy) MNnyNB)[ oy = (échy3 + %w?’y“ + T16x4y4 + %w3y5 + 2%9641/5 + %w5y5 + éx3y6 + %Jrf’yﬁ + %fbﬁy(3
+ %x5y7 + %x6y7 + %mjyg + %xGyS + 2—189[:71/8 + %xsys)b:y:l
After putting limits, we have
"NMy(Mpypy(NB)) = 0.7792
Redefined Third Neighbourhood Zagreb Polynomial and Index
From Table 1, Redefined Third Zagreb Index for N M-Polynomial is
ReNZG3(Mnn(NB)) = (DyDy)(Dy + Dy)(M(SCD;z;y)) |x:y:1
So, we have
NMMymNB)) = 2253 + 2%yt + oty + 20395 + 2%y + 3255 + 30340 + 305y® + 25y + 257 4 22547

(D2 + Dy)(Mnnp(NB))

+

25y + 525y + 2207y + 22848
502y + 7z3y4 + Sm4y4 +1623y° + 99543/5 +302%y5 + 2723y° + 332595 + 12254° + 12:Jc5y7
2625y + 132°y8 + 702%y® + 3027 y® + 322848



12 M. QasmM, A. R. KHAN AND M. A. SIDDIQUE

Dy(Dy + Dy)(Mnrp(NB)) Dy (52%y% + 723y* + 8zty* + 1623y + 9xty® + 3025y® + 2723¢5 + 332%y°

+ 12966y6 + 121:53/7 + 26x6y7 + 131:53/8 + 70906y8 + 30:(:73/8 + 32x8y8)
Dy(Dz + Dy)(Mnnpy(NB)) = 152%y% + 2823y* + 32249 4 80235 + 45245 + 15025y° 4 16223y°
+  198z°y® + 724595 4 84x%y” + 18220y” + 1042°y® + 56025y°
+ 240:1c7y8 + 256m8y8
(DeDy)(Dy + Dy)(Mynp(NB)) = 30z2y° + 8423y* + 1282*y* + 24023y° + 1802y® + 7502°y° + 48623y°
+  9902%y® + 43245y° + 4202597 + 109225y7 + 52045y + 336025y®
+  1680z7y® + 204828y
(D2 Dy)(Da + Dy)(Mnnp(NB))| .,y = (302%y® + 84a%y* + 1282y + 2400%y° + 1802"y° + 7502%° + 4862%y°
+  9902%y® + 43245y° + 4202°y7 + 109225y + 5204°y® + +336025y°
+168027y® +2048¢%y%)| _
After putting limits, we have
ReNZG3(Mnn(NB)) = 12440

Neighbourhood Symmetric Division Degree polynomial and Index
In view of Table 1, we have

(1) (Mnn(NB)) = éx2y3 " im3y4 n ix4y4 " §x3y5 n %x4y5 " %az5y5 " %xsy(s n %xsyﬁ i éxGyG I %x5y7
+ %1:63,17 + éxsys + gxﬁys + ixjys + ixsys
After Applying operator D, , we have
(D Iy))(Mynp(NB)) = §x2y3 + %x3y4 +ztyt + goc3y5 + §x4y5 +32°y° + ngys + gx5y6 +2%°% + gofy?
+ g$6y7 + ga,ﬁyg + %xﬁyg + Z:ﬂyg + 2z%y°

From Equation (3.2), we have
Dy(Mymp(NB)) = 322y® + 42y + dxty* + 1023y + 52%y° + 1525y° 4 1823y® + 182°y° + 6245
+ T2%y" 4 14287 4 825y® + 402%9® 4 1627y® + 162598
After operating integral operator I, we have

3 4 10 5 18
I:L‘Dy(Mth(NB)) — 5x2y3+§w3y4+x4y4+§x3y5+zm4y5+315y5+6x3y6+gﬂc5y6

7 7 8 20 16
¥ x6y6+gxsy7+§x6y7+gx5y8+§w6y8+7$7y8+2x8y8

3 8 8 7 5 81 36
(Daly + Iz Dy)(Mnnb(NB)) 5952?!3 + g$3y4 + 5934744 + §x3y5 + §w4y5 + 52%y° + ﬁl“gyﬁ + 715?!6

12 g6 43 57 7T g7 17T 54 570 g o 32 , ¢ 32 g4
+ —zx + —x + -z + —x + —x + —x + —x
7 Y 24 Y 2 v 9 4 63 Y 9 Y 9 Y
8
1

3 8 8 7 . 5 1 36
(Dzly+Isz)(Mth(NB))|z:y:1 = (5x2y3+g:v3y4+gm4y4+5z3y5+ §x4y5+5x5y5+—4$3y6+7:p5y6
12 66 .4 5 7.7 6,7, 17 53 570 65 32 75 3243
7 R e i R R

+
YTy

SDD(Mnp(NB)) = 61.27262
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Neighbourhood Harmonic Polynomial and Index
From Table 1, Harmonic Index for M-Polynomial is

NHMpnn(NB)) = QIwJ(NM(SCD;x;y))‘zzl
So, we have

MypNB) = 2%y® + 23y* + 2ty + 22%y° + 2*y® + 32597 + 32390 + 32590 + 205 + 25y" + 225y7
+ 2%y + 5208 + 227y® + 22%y8

Applying J(f(x,y)) = f(z,z) on above equation, we have

IJIMn(NB) = 2+ 2+ 228+ 2% + 3210 +32° + 321 + 2% + 2%+ 22" + 218 4+ 52t 4 2215 + 2216

After operating integral operator I,,, we have

1 1 1 1 1 3 1 3 1 1 2
I, _ ts tr, t et s Lo, 2 10,9, 9 11, L 12, L 12, 4 13
J My (NB) £ +7x +8x +4x +99: +10m +3x + T +12m +12w +13x
L 13, 9 1 15, 1 16
ottt T T
2 2 1 1 2 3 2 6 1 1
2L,J B) — 454 Ty la8 2820 20 0 £0 0o g 212
My (NB) e +7x + T 5T +9:1c +5x +3x + 7 +6:17 +6x
4 13,2 13,95 1,4 15,1 5
M F A TR S T &
25,27, g 1g 249 310,29, 6 17 15 14
4 13,2 13,95 14,4 15,1 16
NH(Mpyw(NB)) = 5.49588
Neighbourhood Inverse Sum Polynomial and Index
In view of Table 1, we have
D.D,(Mnm(NB)) = 6%y +122%y* + 162%y* + 3023y° 4 202*y® + 752°y° + 542390 + 9025

+  362%° + 352°y7 + 8425y 4+ 402°y® + 240258 + 11227y® + 128288

Apply J(f(x,y)) = f(x,z) on above equation, we have

JD.Dy(Mnmp(NB)) = 625 + 1227 + 1625 4 302° + 202° + 7520 + 542° 4 90z + 3622
+ 352" + 842" + 4023 + 24021 4 1122 + 12826
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After operating integral operator I,,, we have

6 12 15 20 15 90
I,JDyDy(Myny(NB)) = 53;5 + 7x7 + 22% + sz + gxg - 53:10 + 627 + ﬁx”
35 84 40 120 112
312 2202 % a3 2V oz 24U a4 10205 | g 16
+ x+12m +13x +13m+7x +15x + 8z
6 12 15 20 15 90
IxJD;ch(Mth(NB))|I:1 = (gz‘r’ + 79:7 + 22% + ng + §x9 + ?1:10 + 627 + ﬁzu
35 84 40 120 112
12, 99 12, 9% 43 AV 43 LAV 44 112 45 16
+ 3z + 2% + 137 3% + 7% + 5 + 8z )’1:1
NI(SCD) = 80.63298
3.1. Computation of Neighbourhood Based Differential and Integral Operators
Results for Binimetinib N'B
MumWNVB) = a2y® + 2%y + aty® + 2035 + 2%® + 305y + 32398 + 325y + 2595 + 25y7

+ 2x6y7 + x5y8 + 5as6y8 + 2x7y8 + 2958y8

DoMyns(NB) = 22%y° + 32" + 4a'y* + 62°y° + 4™y + 152°y° + 92°y® + 152°9° + 62%° + 52"
+ 12:1061/7 + 5235y8 + 302:63/8 + 1491:7y8 + 16238y8
DyMuyny(NB) = 3z%y® + 423y* + dztyt + 102%y° + 5zty® + 152°y° + 18235 + 182°y® + 6255 + 72°y”

+ 14:r6y7 + 8:c5y8 + 40w6y8 + 16I7y8 + 1631687;8

1 o3 134,144, 235 1 7
me +3xy —|—4$y +3my +4

1 1 2 1
+ §x6y7+gw5y8+%x6y8+ ?x7y8+1x8y8

I Mnno(NB)

3 3 1 1
x4y5+gm5y5+m3y6+3x5y6+8x6y6+ ngy

1 54 1 1 2 . 1 3 1 1 5, 1 ;1
I,Myms(NB) = §I2y3+1$3y4+1$4y4+ 5x5y5+gaz4y5—|—5x5y5—|—§x3y6+§x5y6+6x6y6+?x5y7
2 1 1 1
+ ?x6y7+§$5y8+g$6y8+ Z$7y8+1x8y8

Results for Dacarbazine DN
Mum(DN) = 20%5* + 20%° + 30*° + 2°9° + 20%y7 + 20%° + 27y®
Do Mnip(DN) = 623y* + 623y° + 120"y + 52°y° + 102°y" + 102°y® + 727¢®
DyMpnuy(DN) = 823y* + 1023y 4 152y + 52°y° + 14ay” + 1625y® 4 827¢®

2 2 3 1 2 2 17
LMnn(DN) = §x3y4 + §x3y5 + Zx4y5 + 3x5y5 + ga:5y7 + 5x5y8 + ﬁys
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1 2 3,5 1 2 .. 1 1.
I,Mnnp(DN) - = §x3y4 + 5x3y5 +ge Yo+ 53:53/5 + ?x5y + Z@jyg +ge y®
Results for Imiquimod £Q
Muam(£Q) = 223yt + %8 + 2ty + 228y + aly + 255 + 20597 + 225y + 25y + 2487
+ xGyS + x7y8 + w7y9 + 2x8y9

D Mymp(£LQ) = 623y? + 3235 + 4ay? + 8295 + 4a*yS + 52°¢° + 1025y" + 10258 + 625¢°
+ 12257 + 62%% + 727y + 727y® + 162%°

DyMnnp(£LQ) = 83y + 623y° + 4aty* + 102ty® + 62ty® + 525y + 142%y” + 162°y® + 624°
+ 14257 + 825 + 827y® + 927y% + 182%y°

2 . 1 . 1 1 1 1 2 2 1
LMy (£Q) = §z3y4+§x3y6+Za:4y4+§x4y5+1z4y6+5x5y5+5x5y7+3x5y8+6z6y6
1 1 1 1 1
+ §x6y7 + gxﬁyg + §x7y8 + ?:ﬂyg + ngyg
1 1 1 2 1 1 2 1 1
I,Myw(£Q) = §x3y4+6x3y6+1x4y4+5x4y5+6x4y6+3x5y5+?$5y7+1x5y8+6x6y6
267,16, 1 7g 179 2359
+ Ty + vy + sy oty 4 -aty
7 8 8 9 9

Results for Fluorouracil FC

Munp(FC) = x3y® + 2239 4 22595 + 22595 + 22%°
Do Mpynp(FC) = 323y 4+ 623y° + 102°y° 4 102°y°® + 1225y°
DyMuip(FC) = 52y® 4+ 1223y°® + 102°y° + 122°y° + 122%°
1 2 2 2 1
LMyw(FC) = oy’ + Z2%y° + 2y + 2a%y° + a%°
3 3 5 5 3
1 1 2 1 1
Iy M (FC) = 5x3y5 + §x3y6 + 53353/5 + §x5y6 + §x6y6

Results for Cobimetinib CN

Mth(CN) — $3y5+2$3y6+21‘3y7+2$4y4+2x4y5+l‘4y8+3$5y5+2$5y6+$5y7
+ 3x5y8 + x6y6 + 3x6y7 + xGyS + 3:1:7y7 + 43:73/8 + 2x8y8

Do Mpyip(CN) = 323y° + 62°y° + 623y" + 8zy* + 82ty + 4aty® + 152°y° + 102°y° + 52597
+ 152598 + 62%° 4 18257 + 62%9° + 2127y" 4 2827y® + 16258
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DyMth(CN)

[xMth(CN)

IyMth(CN)
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535 + 12239 4 1423y™ + 82ty* + 102y + 82ty® + 152°y° + 122°y° + 7297
242°98 + 62%9° + 2125y7 + 8a5° + 219L‘7y7 + 322798 + 1625%®

1 2 2 1 1 1 3 2 1
§$3y5 + §$396 + 595397 + 5954?/4 + §$4y5 + 133498 + 53551/5 + gu’csyﬁ + 31‘5217
3 1 1 1 3 4 1

3$5y8 + 6»’56?}6 + 5956297 + 61’6?/8 + ?x7y7 + ?537?}8 + 133898

1 1 2 1 2 1 3 1 1
SeBy® 4 SatyS 4 2adyT 4+ Satyt o+ ZatyS 4 oty 4+ SaBy® 4 SaByb 4 ZabyT

) 3 7 2 ) 8 5 3 7
3 1 3 1 3 1 1
§x5y8 + 6x6y6 + ?x6y7 + gw6y8 + ?x7y7+ 531373/8 + zxsyg

Results for Glasdegib DS

Mth(DS) =
+ x7y7+x7y8

Dy My (DS)

DyMpnpny(DS)

I, Mnpp(DS)

+

+

2x3y5 + x?’yﬁ + x4y4 + 2x4y5 + 5:1:5y5 + 6x5y6 + 2x5y7 + 3x6y6 + 4:176y7 + 29:6y8

6235 + 3235 + 4yt + 82ty5 + 252°9° 4 302°y® + 1025y" + 182545 + 242547
1225¢8 + 727y" + 72798

10235 4 623y5 + 4zty* + 10219° + 2525y° + 362°y5 + 142%y” + 1825y° + 2825y”
16258 + 727y" + 82748

2 1 1 1 6 2 1 2
= Za%y5 4 SaByf 4 Satyt 4 oty 4 Byt SaPyS 4 SatyT 4+ caby® 4 ZabyT

3 3 4 2 ) ) 2 3

1 1 1
£ 2By 4 ZaTyT 4 SaTyS

IyMth(DS)

3 7 7

2 1 1 2 2 . 1 4
— 2230 4 ZaBy8 4 Satyt 4 ot 4 a5y 4 200 + 2aByT + 2aSyB 4 —abyT

) 6 4 ) 7 2 7
1 1 1
+ Zﬂc6y8 + ?x7y7 + §x7y8

Results for Vismodegib VG

My (VG)

Dy Mypp(VG)

= 32%y5 + 20yt + 22%y° + 30yC + 225y° + 20590 + 22°y7 + 20%y® + 420yO
+  625° +27y8

+

9239% + 8ty + 8xtyS + 122%y5 + 102595 + 102595 + 102°y" + 102°y® + 2425°
36x5y8 + 72748
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DyMth(Vg) =
+  2425¢% + 4825y8 + 827®

1 1 3 2 2 2 2
LMynw(VG) = &%y + oty + sa'y® + Za'y® + 2%y + 2a%y0 4+ ZatyT + ZabyP
2 2 4 5 5 5 5
2 1
n §m6y6 4 aby® ?$7y8
L g, 1 a4 24 1 46 2 1 5 2 57,1 54
I, Myp(VG) = 3%y + 3%y + 52 T 2%y + 5x5y5 + §x5y° + ?zsy + 117534
2 3 1
+ gl’GyG + Zw(syg + §x7y8

18230 + 8zty? + 102%y® + 18x1y°® + 1025y° + 122°9° + 1425y + 162°y8
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3.2. Numerical and graphical comparative analysis of computed neighbourhood-based TIs

The computational values of neighbourhood degree-based TIs of skin cancer drugs are presented in

Table 3 and Table 4. We also presented a graphical representation of these computational values in
Figure 2. The NBTZs depend on neighbourhood degree, so their behaviour is different from degree
based TZs. The NBTZs which are utilized later in QSPR analysis for this study, presented the best
approximations for physicochemical properties of SCDs. The computational results presented in Tables
3 and 4 demonstrate variations in data according to the neighbourhood, which is also evident in Figure

2.

Drug N M, N M, NHM NH
Binimetinib 330 978 3990 5.49588
Dacarbazine 132 345 1420 2.71245
Imiquimod 236 728 2968 3.63996
Fluorouracil 92 233 956 1.79141
Cobimetinib 394 1196 4900 5.73869
Glasdegib 336 956 3870 5.51819
Vismodegib 330 946 3878 5.927292
Table 3: Numerical values of NMy, NMs, NHM and NH
[ Drug | NSDD NI NReZGs |
Binimetinib 61.27262 28.846615 12440
Dacarbazine 27.54643 32.06576 3918
Imiquimod 41.85198 57.79173 9680
Fluorouracil 19.33333 22.32945 2468
Cobimetinib 70.47262 85.09230 15462
Glasdegib 61.84167 79.92595 11310
Vismodegib 61.36309 80.39093 11460

Table 4: Computational values of NSDD, NI, NReZG3
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Figure 2: Graphical comparison of numerical values of NBTZs

3.3. QSPR Analysis

To do QSPR analysis, it is necessary to create regression models. In this study, linear and cubic
regression analysis is conducted to examine the physicochemical features of skin cancer medications,
including density, enthalpy of vaporization, polar surface area, molar volume, and flash point. The linear
in Eq (3.5), and cubic regression methods in Eq (3.6) are employed.

I'=kr+ k1 (NBTZIs) (3.5)
I =k + ki (NBTZs) + ko(NBTZs)? + rk3(NBTs)? (3.6)

In the above methods, I" is the physicochemical property, regression constants are represented by x and
ki, where i = 1,2,3 and N'BT T s shows neighbourhood-based TIs. Table 5 contains experimental values
of the corresponding properties.

Drug Name Density Enthalpy PSA Molar Volume Flash Point
Binimetinib 1.67 88 264.1+7.0

Dacarbazine 1.3206 54.34+3.0 65 122.6 £ 7.0 136.8 +23.2
imiquimod 1.28+0.1 71.7+£3.0 57 187.7+7.0 230 +29.6
Fluorouracil 1.4593 147 84.6 +5.0

Cobimetinib 1.706 89.44+3.0 65 311.4+3.0 296.1 + 30.1
Glasdegib 1.33+0.1 93.6+3.0 97 281+5.0 336.9+ 31.5
Vismodegib 1.44 84.44+3.0 85 292.5+ 3.0 293.4 + 30.1

Table 5: Skin cancer treatment drugs physicochemical properties
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Figure 6: CR Models for Polar Surface Area
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Figure 7: CR Models for Flash Point and Density

3.4. Discussions
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The main purpose of this study is to find the quantitative structure-property relationship (QSPR)
between different neighborhood-based TIs and to guess several skin cancer medicines’ physicochemicals
and activities. After calculating the seven N’ BT Zs for the seven medications, we utilized linear and cubic
regression analysis for this task. For this objective, we created linear and cubic regression models to
achieve the most accurate estimations for the enthalpy of vaporization, molar volume, flash point, polar
surface area, and density of the skin cancer medications being studied. Table 6, Table 7, Table 8, Table

9, and Table 10 show the models, R? values, and correlation coefficients between N'BTZs and the drug

characteristics for skin cancer.

| REs | ”* Value | Correlation Coefficient |
MV —4.533(NSDD)2.0027 10.9907 10.9953 |
MV =0.7764(NMy)+15.355 10.9542 0.9921 |
MV =53.06(NH)-13.086 [0.9529 [0.9914 |
"MV =0.2466(N My)+30.953 10.9615 170.9806 |
MV —0.0605(N H M) +30.688 [0.9611 [0.9504 |
MV =0.0182(NREZG5)+46.748 0.9360 10.9679 |

Table 6: LR Eqs for Molar Volume and R? values
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| REs [ R? Value | Correlation Coefficient |
| FP = 0.74(NM;)+46.835 [ 0.9844 [ 0.9922 \
[ FP =3.1681(N1)+39.907 [ 0.9801 [ 0.99 \
| FP =-22.268(N H)*+263.5(N H)?-943.45(N H)+1235.4 ]| 0.9437 [ 0.9714 \
FP =-2E-08(NHM)3+0.0002(NHM)>- | 0.9502 0.974
0.6345(NHM)+671.15
| FP =0.0171(NReZG3)+75.08 [ 0.9218 [ 0.9601 \
FP =-2E-06(N M;)*+0.0046(N M)?- ][ 0.913 0.9555
3.1174(NM,)+784.4
FP =-0.008(NSDD)*+1.1615(NSDD)?- [[ 0.88 0.9381
49.647(N SDD)+839.08

Table 7: LR, and CR Eqs for Flash Point and R? values

’ REs H R? Value H Correlation Coefficient ‘
PSA =-0.0062(NSDD)3+0.9068( NSDD)?- || 0.9766 0.9882
41.34(NSDD)+650.29
PSA =-1E-06(N M5)3+0.0028( N M3)?- ][ 0.9704 0.9851
1.9474(N M3)+463.01
PSA =-3E-05(N M;)3+0.0265(N M;)?- || 0.9684 0.9841
6.4682(N M )+540.61
PSA =-2E-08(N HM)340.0002(NHM)?- || 0.968 0.9839
0.4726(N H M )+461.46

] PSA =-0.0038(N1)>+0.6689(N1)%-36.718(N1)+678.06 H 0.9741 H 0.9869
PSA =—5E — 10(NREZG3)?>+2E — 05(NREZGS3)?- || 0.9566 0.9780
0.1394(NREZG3)+400.27
PSA =-8.9536(NH)3>+115.52(NH)?- [ 0.9117 0.9548
470.34(NH)+670.12

Table 8: CR Eqs for Polar Surface Area and R? values

’ REs H R? Value H Correlation Coefficient ‘
[ £V =0.01443(NM;)+36.857 [ R?=0.9469 [ 0.9731 \
&y =-5.4949(NH)3+67.124(NH)?- || 0.9211 0.9597

250.94(N H)+354.13

&V =-TE-09(NHM)>+7E-05(NHM)2 ][ 0.9191 0.9587

0.1926(N HM)+214.19

&V =-5E-07(N M)3+0.0011(N Ms)%- || 0.9126 0.9553

0.7787(N M>)+212.36

&V =-0.0022(NSDD)3+0.3265(NSDD)% || 0.8526 0.9234
14.664(NSDD)+263.43

Table 9: LR, and CR Eqs for Enthalpy of Vaporization and R? values
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’ REs H R? Value H Correlation Coefficient ‘

DY —1E-12(NReZG3)*+4B-08(NReZGs)- || 0.8075 0.8986
0.0004(N ReZG'3)+2.1648

Table 10: CR Egs for Density and R? values

4. Conclusion

In this study, we have computed the Neighbourhood M-Polynomial, the differential operators for
Neighbourhood M-Polynomial and the integral operators for Neighbourhood M-Polynomial for the
structures of skin cancer drugs. We also computed some topological indices of drugs by employing
the neighbourhood M-Polynomial, the differential, and the operators. The numerical and graphical com-
parison of these indices is also employed. For the best estimation of the properties of the skin cancer
drugs, look at the R? value and correlation coefficient in Table 6, Table 7, Table 8, Table 9, and Table
10. These results will also encourage researchers to explore new results for other molecular structures by
using this methodology.

List of abbreviations

H Abbreviations \ Description H
N M-Polynomial | Neighbourhood Based M-Polynomial
NBTZs Neighbourhood-Based Topological Indices
SCD Skin Cancer Drugs
QSPR Quantitative Structure Property Relation
LR Linear Regression
CR Cubic Regression

Table 11: List of abbreviations
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