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Abstract. Topological coindices serve as numerical descriptors that capture the structural intricacies of a molecular graph. These
indices offer valuable insights into the spatial arrangement of atoms and bonds within a molecule, shedding light on its connec-
tivity and overall structural relationships. In the context of this research, the focus is on calculating the M-polynomial and NM-
polynomial for anticancer drugs. These polynomials are employed as tools to extract specific degree-based topological indices.
The study further entails the computation and comparative analysis of NM-polynomials and molecular descriptors for selected
anticancer drugs. The investigation delves into the practical and essential exploration of molecular graph structures, particularly
those relevant to effective cancer treatment. Additionally, the research establishes a mathematical relationship between the NM-
polynomial and NMTCM polynomials.
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INTRODUCTION

A topological index is a numeric measure linked to a graph, reflecting its topology or connectivity. In contrast, the
topological coindex is a complementary graph invariant frequently employed in the analysis of chemical graphs and
molecular structures [1, 2, 3, 4].

The genetic conditions category, encompassing cancer, a potentially fatal ailment, is distinguished by the uncon-
trolled multiplication of abnormal blood cells, disrupting crucial bodily functions and heightening vulnerability to
infections. Carcinogens, such as specific components found in tobacco smoke, play a role in the onset of cancer. This
condition has the potential to spread to different body parts, exhibiting symptoms like weight loss, irregular bleeding,
prolonged coughing and the presence of lumps [5].

Key factors contributing to this cancerous state involve the use of chewing tobacco, obesity, unhealthy dietary
habits, lack of physical activity and excessive alcohol consumption. Various treatment options, including surgery,
radiation, chemotherapy, hormone therapy, targeted therapy, among others are available to address this severe ailment.
The cancer illnesses category also encompasses alkylates and metabolites, which are targeted by anticancer drugs.

This article represents the forefront of progress in comprehending and researching anticancer drugs. It places special
emphasis on introducing the NMTCM polynomial and exploring its applications within the realm of topological
indices and coindices. The content encapsulates the most recent developments in this field, highlighting the innovative
approaches taken to enhance our understanding of anticancer drug properties and their molecular structures.

This article maintains its focus on investigating anticancer drugs and introducing the concept of a NMTCM polyno-
mial. This polynomial evaluates contributions from pairs of nonadjacent vertices, measuring the potential influence of
distant vertex pairs on the molecule’s attributes [6]. The NMTCM polynomial’s strength lies in its comprehensiveness,
providing valuable information on degree-based graph invariants. Additionally, it yields numerous degree-based topo-
logical co-indices, linking chemical features of the material under research, derived in closed forms using elementary
calculus.

METHODOLOGY

Definition 1. [7] For a connected graph  of order n, we have

ni(ni—1) s L

W,Z‘F‘: 2 Mmii, for =]
J ij .
ninj—myj, for i<j.
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where ;= |Vi| for Vi={veV(G)|d(v) =i}, my=|Ej|, Eij= {pq € E(G)| d(p) =i, d(q)=j} and mj; =
|Eij| for Eij={pq€E(G)|d(p)=i and d(q)=j}.

Using the notation mentioned above, we expand the notion of an NM-polynomial to apply to non-adjacent pairs
of vertices and introduce the concept of NMTCM polynomial (NM polynomials with neighbourhood coindex) in the
following manner:

NMTCM(y:p,q) = NM(x:p,q) = Y mi;(X)p'q’
i<j

where, m;j(x),i, j > 1, be the number of edges pq ¢ E(x) such that {(d(p),d(q)) = {i, j}}.

TABLE 1. Definition of topological indices and corresponding topological coindices.

TI Degree based index Degree based coindex
Mi(x) [8] Mi(x)=Y, [¥,+9¥)] NM (1))=Y, [¥,+¥,
PacE(x) PagE(x)
Ma(x) 18] My(x) = Z (¥,.%¥,] NM(x) = Z [¥p- ¥yl
PAEE(X) PatE(X) .
W) 9] mMa(z) = | - J
PqéZE(%) ¥y PAtE(x) ¥y
O M- ¥ gl
pacEn L Er ¥ patEn L Er ¥
ReZG3(x) [11] ReZG3(x) = Y, W, % [¥,+W,] NReZG3(x)= Y, ¥, [¥,+¥,
P4€E(X) ) ) PatE(X) ) )
w2 4 N P2 42
SDD(y) [12] SpD(x)= Y. [ﬁ] NSDD(x)= Y, [W}
Pa€E(X) p-4q s PatE(x) P4 s
v,.¥ — v,V
L R M e e B Ml o]
PIEE(1) ¥p+¥y -2 Pa¢E(x) ¥p+¥, -2
F(x) [14] Fix)= Y [¥+Y¥] NF(x)= Y ¥, +Y¥]
Pa€E(X) 5 PatE(x) 5
Hous Ho= ¥ (g O
PaEE(x) ¥p+¥y PatE(X) Pp+¥y

DERIVING TOPOLOGICAL COINDEX NM—-POLYNOMIALS

The study establishes a noteworthy correlation between the physicochemical properties of potential anticancer drugs
in question and the examined topological coindices. This indicates that topological coindices have the potential to
serve as valuable tools for future QSPR (Quantitative Structure-Property Relationship) analysis in exploring anti-
cancer medications [16, 17]. Figure 1 presents 3D structures of some of the considered anticancer drugs, while their
corresponding molecular structures can be found in figure 2.
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TABLE 2. Derivation of degree based topological coindices.

Topological coindex Derivation from f(p,q) = NMTCM(y : p,q)
First Zagreb coindex: My (x) (Dp+Dg)(f(P,9)) p=g=1

Second Zagreb coindex: Ma()) (DpDg)(f(P,q)) p=g=1

Second modified Zagreb coindex: mMy(x)  (SpSq)(f(P.q)) p=g=1

Inverse sum indeg coindex: 7()) (8pjDpDy)(f(P,q)) p=g=

Redefined third Zagreb coindex: ReZG3(x) D,D,(D,+D,)(f(p, ))p g=1

Symmetric division coindex: SDD() (DpSq+SpDg)(f(P19)) p=q=1

Augmented zagreb coindex: A(y) (S%Q ZJD3 D% )(f(P:a@)) p=g=1

Forgotten topological coindex: F(y) (D2 +D2)( (pAq)) p=q=1

Harmonic coindex: H(y) (285,0)(f(P,@)) p=g=1

The presented table 2 is related to some of the most important degree-based topological coindices with NM-
polynomial [18, 19] and the following fixed notations.

Dp:pa(f(p 9) p, 7q9(f(p,q)),spz'/0”f(1> Dt 5, = /O"f(pﬁt)dt

dp dg t t

J(f(p.a)) = f(p,p), Qs (f(p.9) = P’ F(P,q)

VISUALIZING ANTICANCER DRUGS IN 3D GRAPHS

In this section, a combination of combinatorial computation, edge partition technique, vertex partition technique, and
nonedge counting method is employed to determine the NMTCM polynomial of several anticancer drugs, including
Amathaspiramide-E (A,, — E), Aminopterin (A,, — P), Aspidostomide (A; — E ), Carmustine (C; — N), Caulibugulone-
E (Cp — E), Convolutamide-A (C, — A), Convolutamine-F (C; — F), Convolutamydine-A (C,, —A), Daunorubicin
(Dr—N), Deguelin (Dg — N), Melatonin (M, — N), Minocycline (M; — E), Perfragilin-A (P — A), Podophyllotoxin
(P, —N), Pterocellin-B (P, — B), Raloxifene (Ry — N) and Tambjamine-K (7; — K). These graphs can help illustrate
various aspects of the drugs efficacy, toxicity, mechanisms of action, or other relevant factors. Additionally, various
well-known topological coindices are derived for the provided anticancer drugs. This section also presents NMTCM
polynomial graphs in three dimensions for a diverse set of anticancer drugs. A 3D surface plot is an effective way
to visualize the dose-response relationship of an anticancer drug. In this type of plot, the drug concentration is
represented on the x-axis, the time of treatment on the y-axis and the drug’s response (e.g., cell viability or tumor size)
on the z-axis.
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FIGURE 1. Molecular graphs of TCOM of a)(A,, — E), b)(Ay — P), ¢)(As — E), d)(Cs — N), e)(Cp — E), )(C, — A), )(C; — F),
h)(Cn —A), )(Dy = N), )(Dg = N), K)(Me —N), )(M; — E), m)(Py — A), n)(Py, — N), 0)(F — B), p)(Ry —N), )(T; — K)

DISCUSSION AND MAIN RESULTS

This segment employs combinatorial calculations, the edge partition method, the vertex partition method and the non-
edge counting technique to obtain NMTCM polynomials of molecular graphs of anticancer drugs. Additionally, we
provide insights into several prominent topological co-indices for the given molecular graphs.

Theorem 2. The NMTCM polynomial for A,, — E given by

TCOM (A —E; p,q) = 2p*¢* +28p° 5 + 13p°q" +9p°® +2p*q* + 16p*¢® +8p*q” + 13p°¢° + 16p%”
+ 10p6q8+10p6q10+2p7q7+5p7q8+4p7q10+2p8q10.

Proof. Let x; be the molecular graph of amathaspiramide E. From the figure, it is straightforward to deduce that
[V(x1)| =22 and |E(x1)| = 24. x1 vertex set can be classified into seven classes based on their degrees.
né:1,n§:S,nz:3,n§:6,n§:3,n§:2,n§0:2

Using definition, we have, am 2 = niny —mjp = 41 similarly,

nmjj  AM4 NM3e NM37 NM3 NM44 N4 NM47 NMee NMe7 MG

frequency 2 28 13 9 2 16 8 13 16 10

nm;j - g1y A7 AM78 NlMy(10) MMg(10) MM (10)(10)

frequency 10 2 5 4 2 0




NMTCM Polynomial Analysis in the Study of Anticancer Drugs 123

By definition of NMTCM polynomial,

Let, NM(x1,p.q) = Y mi;(x)p'q’

i<j

=Y mmu(0)p’q* + Z e (11) P q° + Z a7 (21))p°q’
2<4

+ Y mms(x)p’e* + an44 x)p'e + ZW% (x))p'e°
338 4<4 4<6

+ anzw x)rte + Z”m66 x)r°¢° + anm x0)p°
47 6<7

+ Y gy (1) p°q® + Z g (10)(21)p°q' + Y, A (21)p’q
6<8 6<10 7<7

+ Y mmas(x1)p’ ¢ + Z nma0)(01)p"q'"" + Z nmg(10) (1) P°q"
7<8

+ Z ”mIO(IO)(XI)qulO
10<10

=|Epa4| PP+ | Egg | PPa®+ | Esq | Pq’+| Egag | P
44 46 47 6 6
+Eua | P+ | Eue) | P°a"+ |Eugy | P°a'+ | Ege) | P°g
+1Eg7 | %0+ | Egs) | p°a*+ | E.10) | P°0"°+ | Er oy | 07
+\E7s)|PCI+|E(710)\Pq +\E(810)|Pt1 O+ | Eqo.0) | P9
:2p q +28p q +13p q +9p q +2p q +16p q +8p q Jr13qu6
169547 + 105565 + 10p54'0 7 10 8,10

10 10

+2p7q" +5p"q% +4p"q"° +2p8¢

Hence, we get the required NMTCM polynomial equation of A, — E

With the given NMTCM polynomial equation at hand, we can now proceed to analyze its implications.

Corollary 3. Let x| be a molecular graphs of A, — E then

—_

NMi(x1) = 1628

. NMa(y) = 4687
Nmb(x1) = 5.19
NI(x1) = 395.50

. NRZ3(y1) = 60190
.NSDD(y1) = 324.036
.NAZ(y1) = 7232.632
NF(x1) = 10468

. NH(y1) = 25.225.

Proof. Let,

f(p,q) = NMTCM(x:p,q) = NM(x:p,q) = Y amij(x)

i<j
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Then, you can utilize the above formulas to perform the following calculations
NM(x1,p,q) = 2p%q* +28p°¢° +13p°q" +9p°¢® +2p*q* + 16p* ¢S +8p*q” + 13p°¢° + 16p°¢”
+10p0¢8 + 10p5¢'0 +2p7q7 +5p7 g% + 4p7 "0 + 2p3¢'0.
Dy(11) = 4p*q* +84p>¢° +39p°q" +27p ¢ + 8p*q* + 64p*e® +32p*q” +78p°¢° +96p°q
+60p6q8 Jr6()176(110 + 14p7q7 Jr351]7(18 Jr281’7q10 + lﬁpsqm.
Dy(x1) = 8p*q* +168p3¢5 +91p°q” +72p ¢* + 8p*q* +96p*q° + 56p*q” + 78pS¢° + 112pS¢7
+80p°¢® +100p°g'0 + 14p7q7 +40p” 4% + 40p” ¢'° + 20p34'.
(Dp+Dy)(x1) = 12p%q* +252p3q® + 130p>q” +99p3¢® + 16p*q* + 160p*¢° + 88p*q” + 156p°4°
1+208p%g” + 140p°¢® + 160p°¢'° +-28p7q7 +75p7¢® 4+ 68p7q'% +36p84'°.
DD, (x1) = 16p%q* +504p3q® +273p3q7 +216p3¢® +32p g* +384p*q® + 224p*q7 +468p°4°
+672p0¢" +480p°q® + 600p°q'° +98p7q7 +280p"¢® +280p7¢'% + 160p%¢'°.
(D% +D2) (1) = 40p>q* + 1260p°¢° + 754p3q" + 657pq® + 64p*q* + 832p*q® + 520p%q” + 936p°4°
+1360p°q7 4 1000p°¢® + 1360p°¢'° + 196p7q7 4+ 565p7 ¢° +596p" ¢'* + 328 p34'°.
D,Dy(D,+Dy)(x1) = 96p>q* +4536p3q° +2730p>q" +2376p3q® + 256p* 4™ + 3840p*¢° +2464p*q”
+5616p°¢° 4+-8736p%¢" +6720p%¢® +9600p°¢'° + 1372p7 g7 4-4200p" ¢* +4760p" ¢'0 +2880p8¢'.
Sy(x1) = 0.5p%q* +24.66p3¢® + 1.85p3q" + 1.12p3¢® + 0.5p*¢* +2.66p*q® + 1.14p*q" +2.16p¢°
+2.28p%¢7 4 1.25p%® + p°q' + .28p7q7 4 .625p7® +0.4p"¢"0 +0.2p%¢0.
SpSy(x1) = 0.25p%¢* +8.22p3¢% +0.61p%q” +0.37p3¢® +0.12p*g* +0.66p*¢® + 0.28p*q” + 0.36p%¢°
+0.38p%¢" +0.20p%¢% +0.16p%¢'° +0.04p7 g7 +0.089p7 ¢® +0.057p” ¢'* + 0.025p3¢'°.
(DpSy+SpDg)(x1) = 5p°q* +129.98p3¢0 +35.88p%q" +27.36p°¢® + 4p*q* +34.64p*¢0 + 18.56p*q’
+25.96p0¢0 +32.34p0¢" +20.83p%¢® +22.66p%¢'0 +3.96pq" +10.08p7¢® +8.51p7¢'0 +4.1p8¢'0
28,J(x1) = 0.66p° +6.22p° +2.6p'0 +1.63p' +0.5p% +3.2p'0 + 1.45p' +-2.16p' +2.46p"3
+1.42p" +1.25p'0 4-0.28p'* 4-0.66p'> 4-0.47p'7 4+-0.22p'8.
SpIDpDy(x1) = 2.66p° +56p° +27.3p'% +19.63p!! +4p® +38.4p'0 +20.36p!! +39p!2 +51.69p'3
+34.28p'4 +37.5p'0 +7p'* 1 18.66p'° +16.47p'7 +-8.88p'3.
S30 2JD3D}(x1) = 16p* +476.08p” 4235.14p% + 170.66p° + 37.92p5 + 432p® + 240.89p° + 606.52p'°
+890.61p" +640p'2 +787.17p'* 4 136.16p'2 +399.67p'3 +406.51 p'5 +250p1°.

Figure 1 displays the surface representation of NMTCM-polynomials for A,, — E drugs, depicting distinct behaviors
resulting from the manipulation of parameters p and g. O
Theorem 4. The NMTCM polynomial for A, — P given by

NMTCM(A,, — P;p,q) = 12p°g* + 74p3¢° +54p>¢® +20p*¢® +15p*¢°® +51p%¢° +25p°¢° +82p°¢°
+28p°q" +21p°q" +6p°4* +2p" 5.
Proof. Let ), be the molecular graph of aminopterin. From the figure, it is straightforward to deduce that |V (x2)| = 32
and |[E(x2)| = 34. x1 vertex set can be classified into six classes based on their degrees.

n3:7,n4:2,n5: 11,n6:8,n7:3,n3:1,‘
Using definition, we have,

mjj  M(34) AM3s MM36 TM4s T (46) TS5 MMee NMse Ns7

frequency 12 74 54 20 15 51 25 82 28
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mij N7y Ny N7y

frequency 21 6 2

By definition of NMTCM polynomial,

Let,NM(x2,p.q) anu
i<j

= anu 0)P’q" + Y s ()P’ q + anse(lz)
3<5

+ an45 0t + Y s (1) pte® + sts 0)r’q
45 <6 535

+ anﬁs x0)rte® + Zﬂmss 2)P°°+ an57(lz)
6<6 57

+ Y wmer (1) r°q” + anas )’ + ann()cz)
67

=|Ea4 | P’q +\E(3.5) | P+ | Eg) | PPd®+ | Eusy | p*d
+ [ Eug) | P+ E;ss) | P Esg) | PO+ | Eisg) | ¢’
+1Esy) | PPd'+ | Een) | 4"+ | Ess) | P°d®+ | Eqrg) | P76
=12p°¢* +74p ¢ +54p°¢° +20p* ¢ + 15p* 551 p%¢° +25p5¢°
+82p°¢° +28p°¢" +21p%¢" +6p°¢% +2p" 4
Hence, we get the required NMT CM-polynomial equation of A,, — P. O

Corollary 5. Let ), be a molecular graphs of A,, — P then

. NMi(x2) = 3927.

. NMa(x2) = 9883.

. Ny (x) = 17.486
N(x2) = 951.433.

. NRZ3(x2) = 105392.
NSDD(y2) = 837.916.
NAZ(x2) = 11762.3
NF(2) = 20881.
NH(x2) = 79.99.

I N S RS

Theorem 6. The NMTCM-polynomial for A; — E given by

NMTCM(As — Eip.q) = 17p°° +28p°¢° + 27p°q +4p*q” +1p°¢° +14p°¢° + 14p°q" + 8p°¢°
1 23p5¢7 +4p5¢° +18p°¢° +8p"q" +17p7¢° +4p" ¢t +3p°° +4p° .
Proof. Let 3 be the molecular graph of A; — E From the figure, it is straightforward to deduce that [V (x3)| = 26 and
|[E(x3)| = 28. Vertex set can be classified into eight classes based on their degrees.
ny,=1,n3=6n;=1,ny=3,n;=5n;=5n=1,n5=4.
Using definition, we have,

m;j M4 M3s M3e M37 M47 Mss5 Mse Ms7 Mee Me7

frequency 0 17 28 27 4 1 14 14 8 23
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mij  Meg Mey M77 W79 M7 M3y Mgy

frequency 4 18 8 17 4 3 4

By definition of NMTCM polynomial,
Let, NM(x3,p,q) = Y 7m;;(G)p'q’
i<j

= Y wma(x3) Pt + Y s () p*q’ + Y, e (x3)
14 35 36

+ Y wmy(x3)p’a’ + Y wmar (G)p'q’ .+ Y imss (13)p°q°
i e 555

+ Y mmse(13)p°a° + Y, sy (a3)p°q” + Y, e (x3)p°q°
5<6 5<7 6<6

+ Y mme; (G)pq” + Y, s (x3)p°q" + Y imeo (x3)p°q°

6<7 6<8 6<9
+ Y wmy(x3)p’q’ + Y, e (x3)p’q’ + Y, wms(G)p' g,
7<7 7<9 7<8

+ Y mmso(x3)p*q’ + Y oo (33)P°q° .
89 99

NM(x3.p.9) = | Eoa) | P’4*+ | Eas) | PP+ | Ee) | PP+ | Ey | PP
+ | Eug | '’ + | Ess) | Pd+ | Ese) | PPa°+ | Esy | P°d
+ 1 Ege) | POd°+ | Eory | p°a"+ | Eiss) | P°d*+ | Es9) | P°0°
+1Ean | p'd"+ | Eqe) | P'd°+ | Eqg) | P'd*+ | Egg) | o0
+ | Ew@) | e
IR F 428D+ 2703 + 49 + 1956 + 14955 + 14p5¢7 + 8p°¢°
+23p5q7 +4p°4® +18p°¢° +8p"q" +17p"¢° +4p" ¢ +3p*° +4p° .
Hence, we get the required NMT CM-polynomial equation of A; — E.

Corollary 7. Let 3 be a molecular graphs of As — E then topological coindices for )3

—_

. NM (33) = 2322.

. NMa(x3) = 7018.

. NmM,(x3) = 6.797.

. NI(x3) = 553.66

. NRZ3(x3) = 90568. -
NSDD(y;) = 435.52

. NAZ(y3) = 8858.7.

. NF(x3) = 15170

H(ys) =34.11.

Theorem 8. The NMTCM-polynomial for C;— N given by

NMTCM(C;—N:p,q) =1p*q +5p°¢" +5p°q* +5p°¢ +2p°¢° + 3p° ¢ + 1p*q" + P+ p°q’.
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Proof. Let x4 be the molecular graph of C; — N From the figure, it is straightforward to deduce that [V ()4)| = 11 and
|[E(xa)| = 12. Vertex set can be classified into three classes based on their degrees.
ny=3,ny3=3,ny=2,n5=2,n;=1,n3=1

Using definition, we have,

mjj  RM3 NM4 NM34 M35 AM36 NM4s NM47 NMse NMs7 NMeT

frequency 7 5 5 5 2 3 1 1 1 0

By definition of NMTCM polynomial,

Let,M(xa,p,q) = Y. mi;(G)p'q’

i<y

= Y s(xa)p’a* + Y moa(a))pat + Y, maa(a))pq*
353 24 i

+ Y ms(xa)p’d + Y, me(xa)p*a® + Y s (xa)p'q
i<s 3<6 45

+ Y g (xa)p*a’ + Y. mse(xa)p°a° + Y. msy(xa) g’
4<7 5<6 5<7

+ Y 7iigr (xa)p%q
6<7

=|Eqy | PP+ Eng) | P+ Ega | PPa*+ | Egas) | P’

+1Ege) | PPa®+ | Eus) | P*@+ | Euny | p*d’+ | Es6) | PP+ | Esy | P°d-

= TP 502 153G 50340 120340 +3p* S+ 1p* + PO+ P
Hence, we get the required NMT CM-polynomial equation of Cs — E. O
Now, using this NMT CM-polynomial equation of Cs — E, we have,

Corollary 9. Let x4 be a molecular graphs of Cs — E then topological co-indices for X4 are given by

1. Ml (%4) =219.
2. Mz(jm) = 406.
3. Nmb(xs) = 2.8917.
4. T(xs) = 51.854.
5. NRZ3(X4) =3392.
6. NSDD(y4) = 67.03
7. NAZ(x4) = 456.50
8. NF(y) = 899.
9. NH(xs) = 8.776.
Theorem 10. The NMTCM-polynomial for C, — E given by

NMTCM(Cy — E;p,q) =2p°q" +3p°¢° +3p°¢" +5p*q" +4p°q* +2p°¢* + 3p%¢" + 3p°¢° + 2p*q* +3p" 4",
Proof. Let x5 be the molecular graph of C, — E From the figure, it is straightforward to deduce that [V (xs5)| = 14 and
|[E(xs)| = 15. Vertex set can be classified into seven classes based on their degrees.

ny = |v2| =1,n% = |va| =2, n} = |v4| =3, nk = |vs| =2, n{ = |v6| =2, n§ = |v7| =2, n§ = |vg| = 2. Using definition,
we have,
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nmi; NiMy4 NM3e NM37 NIN47 NMs4 NINsg N

frequency 2 3 3 5 4 2 0

nmi; NMg7 NN N4 N7 N8 TINGY

frequency 3 3 2 0 3 0

By definition of NMTCM polynomial,

Let, NM(Xs,p,q) anu

i<j

=Y mmu(xs)p’q* + Y wmas(4s)pa® + Y Az (xs)p?
14 36 i<

+ Y i (xs)p*q” + Y wisa(xs)p>q* + Y s (xs)p° ¢
iz $<h 58

+ Y Ames(x5)p q°+ Y mme; (x5)p°q" + Zmas(XS)Pﬁqs
6<6 6<7 6<8

+ Y A (xs)p'qt + anﬂ 15)p'q + Z"”WS(XS)
i<h

+ Y wms (x5)r° 4
4<8

M(xs,p.q) = | Eoa) | PPa*+ | Ee) | PP+ | Eioy | PP’

+|Eug | P*d+ | Esa) | PPd*+ | Ess) | P°d°
+ | Ege) | P°°+ | E) | o0+ | Eos) | P°0°
+|Euay | P*a*+ | Eqz) | P'd’+ | Eqrg) | PGP
+|Egg) | piq®.

:2p244+3p3q6+3p3q7+5p4q7+4p5q4+2p5q8+3pﬁq7+3p6q8+2p4q4+3p7q8

Hence, we get the required NMTCM-polynomial equation of C, — E

Now, using this NMT CM-polynomial equation of C, — E, we have,

Corollary 11. Let x5 be a molecular graphs of Cp, — E then topological co-indices for X5 are given by

—_

.M (xs5) = 328.

. Ma(xs) =903
NmMa(ys) = 1.297
I(xs) =77.89

. RZ3(x4) = 10942.
NSDD(ys) = 67.42
. NAZ(yxs) = 1093.93.
. NF(xs) = 1974.

. NH(xs) =5.825.
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Theorem 12. The NMTCM-polynomial for C, — A given by
NMTCM(C, — A; p,q) = 5p*q* +33p°¢° + 10p°q" +46p*q* +21p*¢° + 10p*¢° +10p°¢°
+ 15p°¢% +13p%¢° +10p°¢” +10p%¢® +5p%¢° +1p%¢° +3p" 4
+1p7¢° +65p°¢*.
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Proof. Let g be the molecular graph of C, — A From the figure, it is straightforward to deduce that [V (xs)| = 31 and

|E(x6)| = 32. Vertex set can be classified into eight classes based on their degrees.

ny = |va| =1, n5 = |v3| = 6, n} = |v4| = 11, n = |vs| =2, n§ = |ve| = 6, n5 = |v1| =2, n§ = |vg| =2, n = |vo| = 1.

Using definition, we have,

mjj  NMy3 NM3e NM37 N4 N5 NT49 Nse

frequency 5 33 10 46 21 10 10

m;j  nmsg NiMee NiMe7 Ny Ny Mgy NHI78 NHI79 N34

frequency 15 13 10 10 5 1 3 1 65

By definition of NMTCM polynomial,

Let,NM(x6,p,q) = Y ami;(G)p'q’
by
=Y s (x6)p*q’ + Y iz (x6)p°a° + Y iz (x6) g
2<3 3<6 3<7

+ Y i (xe) p'q* + Y s (xe)p'q’ + Y wiao (x6) ' q’
i<a 4<s 429

+ Y mmse(x6)p°q° + Y Aiisg (G)p q® + Y, Wes (X6) p°q°
5<6 5<8 6<6

+ Y wmer (x6)p°a’ + Y es (x6)p°a" + Y oo (%6)p°a’

6<7 6<8 6<9
+ Y mmso(x6)p*q’ + Y. A (x6)p q° + Y o (%6)p' 4
89 = 729
+ Z nms4 (X(,)[)3q4.
ih

=|Eos) | P+ Ege) | PPd°+ | Egay | PPd"+ | Es) | P°a°+ | Es 7y | P°d
+ | Egg) | P°a*+ | Eg9) | °0°+ | Eg o) | P°0+ | Eqr5) | P76

+1Eqo) | ¢+ Ega | PPq.

=5p%¢> +36p°¢° +10p°q” +46p*q* +21p*¢° +10p*¢° + 10p°¢°

+15p° ¢ +13p%¢® +10p°¢" +10p°¢® +5p°¢° + 1p%¢° +3p ¢

+1p7¢° +65p°¢".

Hence, we get the required NMT CM-polynomial equation of C,, — A.

Now, using this NMT CM-polynomial equation of C, — A, we have,
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Corollary 13. Let )¢ be a molecular graphs of Convolutamide A then topological co-indices for Y are given by

1. M, ()6) = 2448.

2. My (xs) = 5971.

3. Nmbl(x6) = 14.44
4. I(xs) = 587.15

5. RZ3(xs) = 65102.
6. NSDD(js) = 560.04
7. NAZ(xs) = 7065.19.
8. NF(xs) = 12988.

9. NH(xs) = 58.118.

Theorem 14. The NMTCM-polynomial for C; — F given by
NMTCM(C, - F;p,q) =Tp°q’ +3p°¢" +1p°¢" +10p°¢° +3p°q" + 1p* ¢ +3p*¢* + P°¢* + p°¢° + 4p°4°.

Proof. Let x7 be the molecular graph of C; — F From the figure, it is straightforward to deduce that [V ()7)| = 15 and
|[E(x7)| = 15. Vertex set can be classified into seven classes based on their degrees.

My = 2| = 2,5 = |va] = 4, m} = [va] =2, m3 = |vs| = L, s = [vs| = 3. my = vr| = 1, m = [vs|
Using definition, we have,

2.

nm;j NMp3 N4 NM34 NIM3e NIM37 N5 NN NiNsg NiMee NMgg N7

frequency 7 3 7 10 3 1 3 1 1 4 0

By definition of NMTCM polynomial,

Let,M(x7,p,q) = Y mm;;(G)p'q’

i<j

=Y wmos () p*q + Y o (xa)pa* + Y i (x7)p gt
223 224 34

+ Y amse (1) p*q® + Y wmz () pPq” + Y s ()’
36 37 4<5

+ Y mmag (x7)xdq® + Y mmsg (x7)p°a* + Y mmes (x7)p°¢°
4=8 = 6<6

+ Y wmes(27)p%q* + Y s (42)p" 4
68 =8

=|Eus | P+ Epa) | P4+ | Ega) | PPd*+ | Egg | PPd°

+Egq | P+ Eus) | P+ | Eug) | P'a®+ | Eiss) | P4

+ | Egg) | P°0°+ | Egs) | P°a*+ | Ers) | P

124 13026+ TG+ 100 430+ 10 430 + P+ O+ 4pSg

Hence, we get the required NM T CM-polynomial equation of C; — F. O

Now, using this NMT CM-polynomial equation of C; — F, we have,
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Corollary 15. Let 7 be a molecular graphs of Convolutamine F then topological co-indices for )7 are given by

. NM,(x7) = 348.

. NMy(x7) =7717.

. NmM>(x7) = 3.093.
. NI(x7) = 80.706.

. NRZ3(x7) = 8164.

. NSDD(y7) = 92.63.
. NAZ(x7) =872.71

. NF(x7) = 1792.

. NH(x7) = 10.23.

O 00 9 N kB W N =

Theorem 16. The NMTCM-polynomial for C,, — A given by

NMTCM(Cpu — A; p,q) = 10p°¢* +14p°¢> +5p°¢° +22p°¢® +5p°° + p*’ + 2p°¢°
T 555+ 657 +3p54"0+ g0+ 1 +3pd
Proof. Let xg be the molecular graph of C,, — A From the figure, it is straightforward to deduce that |V (xs)| = 17 and
|[E(xs)| = 18. Vertex set can be classified into seven classes based on their degrees.
ny=06ny=2,n5=1,ng=4n;=2,n5=1,nj,=1.
Using definition, we have,

nm;j NM34 NM33 NM35 NM3g NM39 N4y NMse

frequency 10 14 5 22 5 1 2

nm;j - M MMy MMe(10) NM7(10) MMg(10) MM79 Ti47

frequency 5 6 3 1 0 1 3

By definition of NMTCM polynomial,
Let,NM(x3,p,q) an,l

i<j
=Y ama(xs)p’q" + ann x)P° ¢ + Y, s (xs)p
34 35
+ Y e (xs)p’q° + ):nm49 x)p' e + ZW45(17)17445
3<6 4<9 4<5
+ Y mmse(xs)x5¢° + Z"mss 18)p°a° + Z"mm 1:)p°
5<6

+ Z "’%(10)(%8)176 10+ Z A (10) (%8)1’7 104 Z Ty 10) (X8 )P 24"
+ Z Az (Xs)p' 4’ + Z A7 (xs)p*

=|Eaq | P’d*+ | Egs) | P@+ | Es) | PPa+ | Egg) | P
+1Eqo) | P+ | Euoy | "¢’ + | Eis6) | PP+ | Es) | P°0°
+1Ee7 | P°d"+ | E10) | P°a" "+ Eq o) | P7a"+ | Eg10) [ p°q"
+1Eq0) | P'd+ | Euy | P'e-

=10p°¢* +14p° P +5p° ¢ + 22p°¢* + 5p° ¢ + p*¢® +2p°¢® + 5p°¢°

+6p6q7+3p6q10+p7q10+p q +3p4q7
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Hence, we get the required NM T CM-polynomial equation of C,, — A. O

Now, using this NMT CM-polynomial equation of C,, — A, we have,

Corollary 17. Let g be a molecular graphs of convolutamydine A then topological co-indices for X3 are given by

1. NM (xs) = 739.

2. NM>(xs) = 1777.
3. NmM>(xs) = 4.678.
4. Ni(xs) = 172.27.
5. NRZ3(xs) = 19946.
6. NSDD(xs) = 176.9.
7. NAZ(ys) = 2039.35.
8. NF(xs) = 4083.

9. NH(xs) = 17.90.

Theorem 18. The NMTCM-polynomial for D, — N given by

NMTCM(D, — N p,q) = 2p*q* +20p°¢® +76p°q" +5p*q° +26p*q" + 18p*4*
+8p* ¢ +17p°q" +5p°¢° +23p%¢° +67p°q" +22p°¢° +22p" 4
+21p"¢° +35p7q" +8p%¢° +2p°¢°.

Proof. Let x9 be the molecular graph of D, — N From the figure, it is straightforward to deduce that |V (9)| = 38 and
|[E(x9)| = 42. Vertex set can be classified into eight classes based on their degrees.
ny=1,n3=9,ny=3,n5=2,n=8n;=9,n3=3,n5=3.

Using definition, we have,

mij M4 NM3e NM37 NM4s NM47 NM48 NMs7

frequency 2 20 76 5 26 8 17

m;j  nmsg NiMee NiMe7 Ny NIty NIt79 NNi77 NHIgY MiTi99

frequency 5 23 67 22 22 21 35 8 2
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By definition of NMTCM polynomial,

Let,NM(x0,p,q) = Y, 7m;;(G)

P’

i<j

=Y wma(xo)p*q* + Y, amze(x0)p°a° + Y Az (x0) p’q’
34 <6 37

+ Y amas(xo)p*e’ + Y wmar (xo)pta’ + Y, Amas(x0)ptq
45 i< 429

8

+ Y ams;(x0)p°q’ + Y, wmss(G)p°q°
5<7 5<8

+ Y wigs (x0)p°q° + Y igr (x0)p°q” + Y Frties (%0) P°q®
6<6 6<7 6<8

+ Y mmrs(xo)p’q* + Y wmrg (x9)p’q” + Y. Amyr (x9)pq’
7<8 7<9 7<7

+ Y amigo(x0)p°q’ + Y oo (x9)p° -
89 99

=|Eoa) | P’a*+ | Ege) | PPa°+ | Ega) | PP+ | Es) | p*d
+1Ean | p*a'+ | Eus) | P*d*+ | Esa) | 0"+ | Ess) | P°d°
+|Eeg) | P+ | E7) | %"+ | E@g) | P+ | Eq5) |pq"
+1Eq0) | P'q+ | E8) | P'4*+ | Eqro) | P4+ | Eay | P7d
+Eso) | P*a+ | Eo9) | ¢

=2p2¢* +20p° ¢S +76p3q" +5p*q° +26p*q” + 18p*4®

+ 8p4q8 + 17qu7 + Squ8 + 23p6q6 + 67qu7 + 22;76118 + 22p7q8

+21p7¢° +35p7q" +8p8¢° +2p° .

Hence, we get the required NMT CM-polynomial equation of D, —N.

Now, using this NM T CM-polynomial equation of D, — N, we have,

NM, (o) = 4431.

. NMy (o) = 13557.

. N, (j0) = 11.233.

. NI(x0) = 1056.91

. NRZ3()0) = 178684. .
. NSDD(y9) = 807.81.

. NAZ(x9) = 17202.4.

. NF(x0) = 29267.

. NH(x9) = 59.19.

O 00 N N W kA W N =

Theorem 20. The NMTCM-polynomial for Dy

— N given by

NMTCM (D, —N;p,q) = 10172q4 +2p3q8 + 28p4q6 + 34p4q7 + 11p4q9 +5p4q“

+ 23psq6 +27p%q’ +9p5q5 + 11p5q8 + 8p6q9 Jr9[76q6 +13p74"
+26p%¢" +17p" ¢ +10p7¢° +2p8¢% +2p84'".
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Corollary 19. Let x9 be a molecular graphs of Daunorubicin then topological co-indices for X9 are given by
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Proof. Let x19 be the molecular graph of Dy — N From the figure, it is straightforward to deduce that [V (x10)| = 31

and \E(xlo)\ = 35. Vertex set can be classified into nine classes based on their degrees.
=2,ny=12,ny=6,n5=5ng=5n;=6n3=3,n5=2n7, =1.

Usmg definition, we have,

mij M4 NIM3y NiM4e NI4T N4y Ty(11) NMse NiMs7 NiMss sy Ny

frequency 10 2 28 34 11 5 23 27 9 11 8

mjj  TAMee NM7y7 Mgy 7 A9 Mg (1) Tiigg NiTg(11)

frequency 9 13 26 17 10 0 2 2

By definition of NMTCM polynomial,

Let,NM(x9,p,q) = anl,(G

i<j

= Z”"m 10)P°q* + anzs 110)P°q° + an45 210)p*
2<4

+ Y g (x10)p*q” + anw x0)p'e + ): w1y (210)p "
4<7 4<11

+ anss 210)P°¢° + Z nms1(G)p*q’ + Y. sy (x10)p°q’
=

+ ZWSS 110)P° 7 + sts x10)P°q° + me(llo)Pﬁqg

555 5<8 69
+ Z 7mes (210)p°¢° + Z Az (210)p’q + Z 77 (210)p°q’
6<6 7<7 6<7

+ Y mms(0)p" " + Z"mw x10)P'q + Z aimy 1) (X10)P°q"!
7<8

+ Y mmss(210)p° " + Z s 11y (210)P° l~

8<8

M(x0,p:q) = | Eay | PPa*+ | Esg) | P+ | Ewy | P*d°+ | Eary | p*q
+ | Euo | P*a+ | Eny | P*4" + | Eise) | PP+ | Esy | P4
+1Ess) | Pd+ | Esg) | PPa*+ | Ego) | P°0°+ | Eg ) | P°4°
+1Eqn | P+ Egyy | p°a"+ | Eoy | P'd+ | Ergy | 0T
+ | Egn | P°a"+ | Egg) | PPa®+ | Es iy | PP
=10p%¢" +2p°¢* +28p*¢® +34p* g’ + 11p*¢° q +5p7q
+23p°¢° +27p°q" +9p° ¢ + 11p°¢% +8p°¢° +9p°¢° +13p7q’
4265547 + 17975 + 1074 + 2" + 21!

4 11

Hence, we get the required NMTCM-polynomial equation of (Dg — N). ]

Now, using this NMTCM-polynomial equation of (Dg —N), we have,

Corollary 21. Let y19 be a molecular graphs of Dy — N then topological co-indices for X1 are given by
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1. NM (x10) = 2997.

2. NM>(x10) = 9039.

3. NmM;(y10) = 8.023.
4. NI(x10) = 719.75.

5. NRZ3(x10) = 115990. .
6. NSDD(y10) = 539.23.
7. NAZ(x10) = 11324.4.
8. NF(x10) = 19509.
9. NH(x10) = 111.74

Theorem 22. The NMTCM-polynomial for M, — N given by

NMTCM (M, —N:p,q) =2p*q* +4p°q* + 15p* ¢ + 5p*¢° + 13p°¢° + 11p°¢° + 8p°q" + pg®.

Proof. Let x11 be the molecular graph of M, — N From the figure, it is straightforward to deduce that |V (1)

and |E(y11)| = 18. Vertex set can be classified into three classes based on their degrees.
n”z‘.:l,ng;2,n2=3,n§=6,ng=2,n’7‘=2,n’§=1 .
Using definition, we have,

mij  NM4 NM34 AIM4s M4e NiMss Nse Ns7 N6 M6 NITT8

frequency 2 4 15 5 13 11 8 0 1 0

By definition of NMTCM polynomial,

Let,NM(x11,p,q) = Y ami;(G)p'q’

i<j

= Z W24(%11)qu4 + Z W34(X11)p3q4 + Z niys (XII)P4
3<4

2<4 4<5

4<6 5<6

+ Y mmsi(011)p°a’ + Y Wes(G)p°q° + Y s (x11)p°q
6<6 6<8

5<7

+ Y ams(en)p’a* + Y mmes (xn)p°a* + Y. nms(x11)p’

7<8 6<8 7<8

NM(x11,p.9) = | Enay | PPa*+ | Ega) | P°d*+ | Es) | '@+ | Ewgy | p*d°
+1Ess) | P°0+ | Ese) | P°d°+ | Esay | pPa’+ | Egg) | P°0°
+1Egs) | P°4*+ | Eqgg) | P'°

=2p2¢* +4p°¢* +15p* ¢ +5p* ¢ + 3PP + 11p° S +8p°q + p°4®

Hence, we get the required NMT CM-polynomial equation of M, —N.

Now, using this NMT CM-polynomial equation of M, — N, we have,

+ Z Aimas (211)p'q® + Z amss (X)) p° g + Z s (X11)p°
555

q5

6

q

8

135

=17
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Corollary 23. Let )| be a molecular graphs of M, — N then topological co-indices for )1 are given by

NMi(x11) = 486.

. NMy(y11) = 507.

. NmMa(x1) = 32.21.
. NI(x1;) = 114.28.

. NRZ3(x11) = 2336.

. NSDD(x11) = 26632.
NAZ(j11) = 886.9.
CNF(x1,) = 1128.

- NH(y11) = 186.49.

O ® N L R W N

Theorem 24. The NMTCM-polynomial for M; — E given by

NMTCM(M; —E:p,q) =49p°q° + 10p°¢® + 31p°q" + 64p°¢® + 17p*¢® + 8p*¢*°
4 11

+2p'q" +9p°¢ +4p°¢° +28p°4" +-9p°¢” + 14p°q'* + p°’
+16p"q* +4p"q° +7p" " + 13p8¢® + 10p8¢° + 15p%¢"°
+4p8 ll+2p10 10+2P10 11

Proof. Let X2 be the molecular graph of M; — E From the figure, it is straightforward to deduce that |V ()12)|
and |E(x12)| = 38. Vertex set can be classified into three classes based on their degrees.
ny=11,n;=3,n5=5ng=1,n3=3,n3=6,n5=2,nj,=3,n], = L.

Using definition, we have,

Mij  T3s) M3e M37 M3g T4y Ma(10) Ma(11) 755 Mse Msg Ms9

frequency 49 10 31 64 17 8 2 9 4 28 9

mij  Tis(10)) Mey T8 T79 Tiz(10) 188 189 Mg(10) Mg(11) Mi0(10) M10(11)
frequency 14 1 16 4 7 13 10 15 4 2 2

By definition of NMTCM polynomial,

Let,NM(x12,p.q) = Y 7mi;(G)p'q’
i<j

= anes 1) +an36 112)p°q +an% x2)p’q’

3<5

=35
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+ Y s ()P a + Y. s (22)p ' + Y, W0y (012) 0"
3<8 4<8 4<10

+ Y wmyan () p'e't + Y imss (G)pOg + Y imise(212) p°q°
411 <5 56

+ Y mmss(20)p°a* + Y Amso (x12)p’q’ + Y. W10y (X12)°q "
5<8 5<9 5<10

+ Y wmeo (x12)p°a° + Y. s (x12)p’ ¢ + Y, Aire (x12)p" 4
69 7<8 =

+ Y wmy0)(012)p’q"0 + Y imss (x12) P + Y Amiso (212) g
7<10 88 89

+ Y amg0)(x12)r%q" + Y amg ) (x12) pPq !
8<10 8<11

9

+ Y ampa0)(x12)p"°q"° + Y mmon (x2)p'0q"
10<10 10<11
=|Egs) | Pd+] Eg) [P+ Egag) | Pa’+] Eag) | p'e®
+ | Ewro) | P*a" + | Eis5) | PP+ | Esg) | Pa*+ | Eso) | P°0°
+ 1 Eis,10) | P4+ | Eggo) | P°0°+ | Eqr) | P g®
+1Eqo) | P'd+ | Eq0) | Pa"+ | Egsy | P50
+ 1 E@i0) | 4"+ | Eg 10y | P24+ | Eqro,10) | 2'°4"°+ | Eqro,iny | 209"
=49p3¢° +10p° ¢S +31p3q" + 64p°¢® + 17p*¢® + 8p*¢"°
£ 204" 493G +4p3 0 +28p°¢E +9p3 ¢ + 14p°¢ 10 + pS®
£16p7¢% +4p7® + 7070 + 13p5¢5 + 10p5¢° + 15p%¢"°
FapSql 42p1010 £ 210411,
Hence, we get the required NMT CM-polynomial equation of M; — E. O
Now, using this NMT CM-polynomial equation of M; — E, we have,

Corollary 25. Let )12 be a molecular graphs of M; — E then topological co-indices for 1, are given by

. NM, (x12) = 3920.

. NM(12) = 11840.

. Ny (y12) = 11.439.
. NI(x12) = 893.67.
NRZ3(x12) = 166606. -
NSDD(x12) = 783.74.
NAZ(j12) = 14570.
NF(x12) = 28872.
NH(x12) = 55.34.

© o0 N o A W -

Theorem 26. The NMTCM-polynomial for Py — A given by
NMTCM(P; —Asp,q) = 22p°¢° +8p°q" +9p°¢" +7p°* + 1p°¢° +3p"¢".

Proof. Let 13 be the molecular graph of Py — A From the figure, it is straightforward to deduce that |V (y13)| = 17
and |E(y13)| = 18. Vertex set can be classified into three classes based on their degrees.
ny=1,ny=5mny=1,n5=1,n;=5n5="2r.

Using definition, we have,
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nm;j NMy4 NM3e NIM37 NM45 NMs57 NMg7 NMey NiMee NITI7g NINGY

frequency 0 22 8 0 0 9 7 7 3 0

By definition of NMTCM polynomial,
Let,NM(%13,p,q) = Y 7m;j(G)p'q’

i<j

= Y wmu(x13)p’q" + Y, imsex13p’q® + Y, mar(x13)p’q’
24 36 37

+ Y mmusyapte + Y mmszpa + Y, mer(013)p°q’
4<5 5<7 6<7

+ Y mmesx13p°a” + Y mmes x13p°¢° + Y. mas(213)p’ 4°
6<8 6<6 =)

+ Z A X130° "
$<8

=|Eoa | P*4*+ | Ee) | PPd°+ | Egay | PPd'+ | Eus) | P*d°
+1Esq7 | P+ Ege) | PPd°+ | Ee7) | P°0"+ | Eg) | Po4°
+ | Ege) | P°°+ | Eqg) | P'd*+ | Es ) | P°q°
=22p°¢° +8p3q" +9p°¢" +7p°q® +7p%¢° +3p" 4"
Hence, we get the required NMTCM-polynomial equation of Py — A. O
Now, using this NMT CM-polynomial equation of Py — A, we have,

Corollary 27. Let x13 be a molecular graphs of Py — A then topological co-indices for X13 are given by

NMi(x13) = 622.

. NM(x13) = 1698.

. NmMy(x13) = 2.193.
N(x13) = 146.07

. NRZ3()13) = 20406.
NSDD(y13) = 129.93.
. NAZ(y13) = 2029.11.
. NF(y13) = 3762.

. NH(y13) = 10.42.

Theorem 28. The NMTCM-polynomial for P, — N given by
NMTCM(P,—N:p,q) = 15p°¢® + 16p°¢” +18p°¢® +9p°¢° + 12p"* +7p" ¢°
+ 5083 +6p8¢° +15p7¢* +9p’® +7p%q" + 14p*g*
+20p*q® +28p*q® +22p*q” +23p*® +5p°¢ +19p°¢°.
Proof. Let x14 be the molecular graph of P, — N From the figure, it is straightforward to deduce that |V (x14)| = 30
and |E(x14)| = 34. Vertex set can be classified into eight classes based on their degrees.
ny=3,n3=2,ny=6n5=4,ng=>5n;=4n3=4,n5;=2.
Using definition, we have,

nmj; W(Sg) nimg7 NiMgg NNy NINTY W“g) nmgg nimgy Nigg N4

frequency 15 16 18 9 12 7 5 6 0 15
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nmi;j nim3e NM37 Nil44 NN4s W(%) Nimy7 NM4g NiMss NMsg

frequency 9 7 14 20 28 22 23 5 19

By definition of NMTCM polynomial,
Let,NM ()14, p,q) = Y im;j(G)p'q’
i<j

=Y mmss(14)p°a* + Y imerx1ap°q’ + Y mes(214)p°q°
5<8 657 68

+Y 7imes (X14)P°q° + ) Amasx12p’ 4" + Yy amao(214)p" ¢ -
6<9 7<8 7<9

+ Y wmgs (214) P + Y mgo x12p° " + Y oo (14) P74’
8<8 89 929

+ Y s (1a)p’a + Y imsexi2p’q® + Y A (1a)p’q’
2<4 3<6 3<7

+ Y mmau(a)ptat + Y, s xiapte + Y wmas (x14)p* e
4<h 45 4<6

+) i (X1a)p*q’ + ) amss 120" + ) fitiss (X14) P -
4<7 48 535

+ ZW56(X14)P546
5<6

=|Ess) | PPa®+ | Ee7) | P°a"+ | E6s) | P°a*+ | E60) | P°°
+1Eq8) | P'q*+ | Eqo) | P'd’+ | Ess) | P°°+ | Es0) | P°0°+ | Eo9) | P°0°
+|Epa | PPa*+ | Eg) | PPa®+ | Eay | PPd’+ | Eway | Pl
+|Ews) | P+ | Eug) | P*a°+ | Ery | p*a’+ | Eusy | p'd®
+Ess) | PP+ | Esg) | PPd°
— 15p°g5 + 160507 + 18p5G° +9p5° + 12p7 g8 +7p7¢°
4585+ 608 + 1502 +9p3 0 +7p3q" + 14p*q?
+20p*q° +28p*q® +22p*q” +23p*¢® +5p°¢° +19p°¢°.
Hence, we get the required NMT CM-polynomial equation of P, —N.

Now, using this NMT CM-polynomial equation of P, — N, we have,

Corollary 29. Let x14 be a molecular graphs of P, — N then topological co-indices for X14 are given by

.NM | (x14) = 2846.

. NMa(314) = 8259.

. NmM(214) = 9.839.
. NI(x14) = 683.7

. NRZ5(x14) = 104410.
. NSDD(y14) = 549.65.
. NAZ(y14) = 10281.8.
. NF()14) = 17838.

. NH(y14) = 46.55.

O 00 N N N R W =
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Theorem 30. The NMTCM-polynomial for P, — B given by

NMTCM(P, — B; p,q) = 5p*q* + 11p°¢* + 13p*q* +20p* ¢ +29p*¢® + 10p*q’
+9p°¢° +18p°¢° +7p°q" +9p°¢° + 8p°¢" +11p°4°
FUPE+2058 + P + .
Proof. Let x5 be the molecular graph of £, — B From the figure, it is straightforward to deduce that |V ();s)| = 24 and
|[E(x15)| = 27. Vertex set can be classified into eight classes based on their degrees.

nz.:1,n§f?,nZ:G,né:4,ng:5,n§:2,n§:3,n;: 1.
Using definition, we have,

nmij m(24) NM34 NiMy44 NM4s W(46) nmy7 NM3e

frequency 5 1 13 20 29 10 9

nm;; - RMse NiMis7 Niles NiMe7 NI (6g) Nisg NiTlgg Mgy N9

frequency 18 7 9 8 11 11 2 1 1

By definition of NMTCM polynomial,

Let,NM(x15,p,q) = Y 7m;;(G)p'q’
i<j
= Y wmu(s)p*a* + Y. Wsaxisp’a + Y e (s) e’
254 34 4<4

+ Z ws (x15)p*q° + Z e X150 g0 + Z Mg Xisptq’
4<5 4<6 4<7

+ Z 76 (215)p>4° + Z s X150 40 + Z s X1sp°q
3<6 556 557

+ Z 7imes (115)p°a° + Z e X15p°q” + Z Aimes x15p°q°

66 6<7 6<8
+ Y wmss(1s)p’ gt + Y wmssxispiat + Y msox1sp°a’
<8 $<8 §<0

+ Z mo(x1s)p’q’
7<9

=|Epa | P*4*+ | Ega) | PPq"+ | Eay | P'a*+ | Esy | P9
+ | Eue | P*a®+ | Eugy | p'a’+ | i) | PP+ | Eis ) | P°0°
+1Esy | P+ | Egg) [ P°a°+| Eq) | P+ Egs) | p°4°
+|Esg) | P°a*+ | Ess) | P°a*+ | Ego) | P°a°+ | Eqro) | P
= 5p2¢" + 113"+ 13p* g +20p%¢5 +29p*¢® +10p* " +9p3°
+18p°¢° +7p°q" +9p°¢° +8p%q" +11p%¢% +11p°* +2p3¢® +1p3¢° + p'4°.
Hence, we get the required NMT CM-polynomial equation of P, — B. O

Now, using this NMT CM-polynomial equation of 7 — B, we have,

Corollary 31. Let )5 be a molecular graphs of P, — B then topological co-indices for s are given by
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.NM,(y15) = 1728.

. NMa(x15) = 4594.

. Nmb(y15) = 7.191.

. NI(x15) = 429.6.

. NRZs(15) = 52454.

. NSDD(y15) = 351.97.

. NAZ(z15) = 5586.15.

. NF(y15) = 9728.

. NH(x15) = 33.005.

Theorem 32. The TCONM-polynomial for Ry — N given by

NMTCM(Rf—N;p,q) = 14p3¢* +44p° P +14p° ¢ + 8p*q* +69p* > +99p°¢° + 68p°¢° +41p°¢"

£ 12057 499565 +4ptq® +4p7 4P

Proof. Let Y16 be the molecular graph of Ry — N From the figure, it is straightforward to deduce that |V (x16)| = 34

and |E(16)| = 38. Vertex set can be classified into seven classes based on their degrees.

n§.:3,n1§§,n§: 15ng=5,n3=3,ng=2n5=1.
Using definition, we have,

O 00 N A W kR W N =

nmij W(M) nim3s NiM3g N4 W(45) niMmss NiMse

frequency 14 44 14 8 69 99 68

nmjj  nmsy NMsg NMe7 Mgy W((,g) nmsg nimgg

frequency 41 29 12 9 4 4 4

By definition of TCONM polynomial,

Let, NM(x16,p.q) = Y, 7m;;(G)p'q’
i<j

= stmmp a+ Zﬂmzs 216)P°¢ + Zm% 116)P°¢°
<4

+ anzxu]e,p q+ an4s ne)p'e + sts Xi6)P°
45 <5

+ ansexlelfq + anﬂ 16)P°q + anss (e)r’q
526 5<7 5<8

+ Y mmg 6% + anss 116)p°q* + ane9 116)p°
6<7

+ Y Amag(x16) 177618+ ansg (x16)P°¢°
<8

M(x16,9,9) = | Ea) | P°a*+ | Egs) | PP+ | Ego) | PP+ | Eaay | P'a”
1 Eus) | P*a+ | Ess) | Pd’+ | Esg) | Pa°+ | Esay | P°d’
+ 1 Esg) | P°a*+ | ) | 1°d"+ | Ess) | P°a°+ | Es0) | P°0°
+ [ E@7g | P+ Egy9) | p'e°
=14p°¢* +44p° ¢ + 14p3¢° + 8p*a* +69p* > +99p°° +68p°¢® +41p° ¢’
+12p%" +9p%¢® +4p°¢° +4p" b
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Hence, we get the required NMT CM-polynomial equation of Ry — N. O

Now, using this NMTCM-polynomial equation of Ry — N, we have,

Corollary 33. Let x16 be a molecular graphs of Ry — N then topological co-indices for Y1 are given by

NM (y16) = 4720.

. NMy(y16) = 11074,

. NmMy(y16) = 17.542.
. NI(x16) = 1044.53.

. NRZ3(x16) = 120858.
NSDD(y16) = 868.56.
. NAZ(x16) = 13387.3.
NF(x16) = 23114.

Theorem 34. The NMT CM-polynomial for T; — K given by
NMTCM(T; - K; p,q) = 5p°q" + 10p°q" + 13p*q* +19p°¢* +4p%¢" +4p’q" + 13p" ¢’ +23p7 4.

Proof. Let x17 be the molecular graph of Tj — K From the figure, it is straightforward to deduce that |V (x17)| = 19
and |E(x17)| = 20. Vertex set can be classified into six classes based on their degrees.
ny=1,n3=2,ny=6,n5=4,n; =2,n; =4.

Using definition, we have,

nm;; NiMy4 NM34 NMy4 NIM4s5 N7 NM77 D75 N4
]

frequency 5 10 13 19 4 4 13 23

By definition of NMTCM polynomial,

Let,NM(%17,p,q) = ¥ #m;j(G)p'q’
i<

=Y mmuxpiqt + Y mmagrp’et + ), imad () ptet

254 3<4 4<4
+ Z wias (217)p g + Z g1 x170°q" + Z A X7p
45 6<7 7<7

+ Y mmsyp’q Y. i xp’ gt
7<5 7<4

=|Ep4) | PPa*+ | Ega) | Pd"+ | Eay | P'a*+ | Eus) | p'0°
+ | Eeq) | P°0+ | Eqy | 'd’+ | Eqs) | P’ + | Eqray | P
= 5p2G" + 10p°G" + 13p*q* + 19p°q> +4p°" +4p7q" + 13p7¢° +23p7 4"
Hence, we get the required NMTCM-polynomial equation of 7; — K. |

Now, using this NMT CM-polynomial equation of 7; — K, we have,
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Corollary 35. Let y17 be a molecular graphs of T; — K then topological co-indices for }17 are given by

Ny (1) = 912.
NMa(x17) = 2211.
NmM,(x17) = 4.584.
N(x17) = 215.39.
NRZ3(x17) = 23636.
NSDD(x17) = 195.248.
. NAZ(17) = 2604.83.

. NF(x17) = 4734.

H(x17) = 19.513.

O X N R WD =

CONCLUSION

Introducing the NMTCM polynomial, this article highlights its capability to generate closed forms for diverse degree-
based topological coindices, effectively predicting physiochemical properties. The investigation seeks to advance our
understanding of developing innovative medications, specifically for anticancer treatment. The computed topological
coindices demonstrate considerable predictive capabilities regarding the characteristics of potential anticancer drugs.
This investigation strives to pinpoint the most impactful predictive topological coindices associated with the NMTCM
polynomial. The findings aim to offer valuable insights into the development of cutting-edge medications, specifically
those tailored for anticancer therapeutic purposes.
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