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Abstract

The topological index (TI) is a numerical quantity associated with a graph that describes
its various physical and chemical properties. Wiener presented the first distance-based Tl
to determine the boiling point of paraffin. The degree-based indices were introduced in
1972 to discover the total - electron energy of molecules in a molecular graph. In this
paper, three different types (Hexa-peri-hexabenzocoronene, Dodeca-benzo-
circumcoronene and Hexa-cata-hexabenzocoronene) of polycyclic aromatic hydrocarbon
structures are studied with the help of the different multiplicative Zagreb indices based on
connection number.

Keywords: Zagreb indices; zagreb connection indices; molecular graphs; topological
index

1 Introduction

Chemical graph theory is a branch of mathematical chemistry in which we study the various
structural and chemical properties of the chemical or molecular graph such as boiling point,
volatility, melting point, chirality, stability, and connectivity with the help of different topological
indices. Moreover, Topological indices (TIs) are used in the subject of cheminformatics to study
the quantitative structures, activities and property relationships on the molecule structures
(Kimberly Jordan Burch (Indiana Univ. of Pennsylvania).

Let 8 = (V(9), E (8)) be a graph, where V(J) be a collection of vertices and E(8) be collection of
edges. For a vertex ue V(5) the degree dé(u) is the number of those vertices that are distance at
one from u and connection number cd(u) is the number of such vertices that are at distance 2 from
vertex u. View other graph theory ideas (Bell, 1992)and (Dechen, 2023).

In 1972, the first and second Zagreb indices were introduced by Gutman and Trinajstic (Gautam
2013: Gautam 1972) These are very well known and frequently used in the study of chemical graph
theory. The symbols (M1(Z)) and (M2(Z)) represent the first and second Zagreb indices,
respectively. Furtula and Gutman defined a third degree-based TI, which is represented by
(M5(Z)). A lot of research has been done on Zagreb indices due to their chemical importance.
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Javaid et al. (Javaid et al., 2021) initiated novel connection-based ZIs of different wheel related
graphs. Haoer et al._(Multiplicative Leap Zagreb Indices of T-Thorny Graphs, n.d.) investigated
the multiplicative leap Zls. After that, in 2020, Cao et al. (Cao et al., 2020) computed ZCls of
molecular graphs. Recently, Ali et al. (Ali et al., 2020)calculated the modified ZCls for T-sum
graphs in 2020. Recently, Sattar et al. (Sattar et al., 2021a; Sattar, Javaid, & Alam, 2022; Sattar,
Javaid, & Bonyah, 2022) computed the ZCls of a dendrimer nanostar.

This paper consists of the following: Section 2 contains a couple of important definitions that are
required to understand the concept of the current study and the construction of three different types
(Hexa-peri-hexabenzocoronene, Dodeca-benzo-circumcoronene, and Hexacata-
hexabenzocoronene) of polycyclic aromatic hydrocarbon structures; Section 3 contains the main
results  (Hexa-peri-hexabenzocoronene, Dodeca-benzo-circumcoronene  and  Hexa-
catahexabenzocoronene); Section 4 covers the conclusion.

2 Topological Indices Based on Connection Numbers

Definition 2.1. Let § be a graph, then first multiplicative zagreb connection index (MZAC1 (6)),
second multiplicative zagreb connection index (MZAC2 (6)), third multiplicative zagreb
connection index (MZC5(8)) and fourth multiplicative zagreb connection index (MZC,(8)) are

() MZC,(8) = [Tvevs) [cs(W)]?
(b) MZCy(8) = MMuver(s) [cs(w) X cs(v)]
(€) MZC5(8) = [uvev(s) [ds () X cs()]

(d) MZCy(8) = TMuvercs [cs(w) + c5(v)]

3. Definition 2.2.

For a graph &, modified first multiplicative Zagreb connection index (MZC{(S)), modified
second multiplicative Zagreb connection index (MZCZ* (6)) and modified third multiplicative
Zagreb connection index (MZC3(5)) are

() MZC;(8) = TMuvercs) [ds(Wcs(v) + ds(v)cs (W]
(b) MZC3(8) = [Nuvercs) [dsWcs (W) + ds(v)cs (V)]
(© MZC§(5) = HuveE(a) [ds(W)cs(v) X ds(v)cs(w)] = HuveE(&) [ds(W)cs(u) X ds(v)cs(v)]

3.1. Hexa-peri-hexabenzocoronene (HBC (t)) Structure

Let § = HBC(r) be a Hexa-peri-hexabenzocoronene structure for r = 2, where r represents its
generation steps. [V (8)| = 1872 + 18r + 6 are the total number of vertices and |E(8)| =
27r? + 21r + 6 are the total number of edges of HBC (r) as shown in Figure 1.
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Figure 1: (i) HBC (2);(ii) HBC (3); (iii) HBC (4)

Using the connection number, we were able to determine the various subclasses of the set of
edges as well as their cardinalities, as shown in Table 1. Using the degree-connection number,
we also obtained the various subclasses of the set of edges and vertices along with their
cardinalities in Tables 2 and Tables 3.

Table 1: HBC(t) edges partition based on connection numbers.
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ety | E&en.cenl
ES, 12
ES, 6t—6
ESs 12t
ESs 6t
ESs 12t
Eées 3t(9t - 5)

Table 2: HBC(t) edges partition based on degree-connection number.

e | e
E}; 12
Eys 6t—6
Eys 12t
E5S 6t
Eys 12¢
Egy 3t(9t — 5)

Table 3: HBC(t) vertices partition based on degree-connection number.

c(u) c(u)
Vd(u) Vd(u)

Copyright (c) 2023 Author(s)

This work is licensed under a Creative Commons Attribution 4.0 International License.



https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Usman, M. et al. (2022)

40
V2 6
V3 12t
vy 12t
Ve 6t(3t — 1)

3.2. Dodeca-benzo-circumcoronene (DBC (t)) Structure

Let § = DBC(r) be a Dodeca-benzo-circumcoronene structure for r > 2, where r represents its
generation steps. |V (8)| = 18r? + 6r are the total number of vertices and |E(8)| = 27r% + 3r
are total number of edges of DBC (r) as shown in Figure 2.

Figure 2: (i) DBC(2):(ii) DBC(3):(iii) DBC(4)

Using the connection number, we were able to determine the various subclasses of the set of
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edges as well as their cardinalities, as shown in Table 4. Using the degree-connection number,

we also obtained the various subclasses of the set of edges and vertices along with their
cardinalities in Tables 5 and Tables 6. Table 4: DBC (t) edges partition based on connection

number

Table 5: DBC(t) edge partition based on degree-connection number.

Copyright (c) 2023 Author(s)

Edee Ete et
ES, 6t
ES, 12
ES, 12t — 12
Eie 6
E€. 6t— 6
ES, 12t — 12
EE, 27t2 — 33t + 12

Edwaw | 1 Eatwae
E}; 6t
E}y 12
E}; 12t — 12
2 6
E33 6t — 6
E3S 12t — 12
ESy 27t% — 33t + 12
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Table 6: DBC (t) vertices partition based on degree-connection number.

Vi | Vacw
v} 12t
Vi 6
/A 12t — 12
18t% — 18t

3.3. Hexa-cata-hexabenzocoronene (cHBC(t)) Structure

Let § = cHBC (r) be a Hexa-cata-hexabenzocoronene structure for r > 2, where r represent its
generation steps. |V (8)| = 24r? — 30r + 12 are the total number of vertices and |E(8)| =
3612 — 541 + 24 are the total number of edges of cHBC (r) as shown in Figure 3 .

Using the connection number, we were able to determine the various subclasses of the set of
edges as well as their cardinalities, as shown in Table 7. Using the degree-connection number,
we also obtained the various subclasses of the set of edges and vertices along with their

cardinalities
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Figure 3: (i) cHBC (2);(ii) cHBC (3);(iii) cHBC (4)
in Tables 8 and Tables 9.

Table 7: cHBC (t) edges Partition based on connection number.
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ctny),cny) |Eény,ctna]
ES, 6
ES, 12t
ESs 12t
ESs 6
ESs 24t — 12
ESs 36t%2 — 30t + 6

Table 8: cHBC (t) edges partition based on degree connection number.

Fatoae) | Fauaw
Ey; 6
E}3 12t
Eys 12t
B33 6
E3y 24t — 12
Egy 36t% — 30t + 6

Table 9: cHBC (t) vertices Partition based on degree-connection number.

cw) c(w)
Vd (u) Vd (u)
V2 6t+ 6
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V3 12t

vy 12t

Ve 24t% — 12t

4, Main results

This section deals with the results of the Connection number based multiplicativee zagreb
indices of the three different types (Hexa-peri-hexabenzocoronene, Dodeca-benzo-
circumcoronene, and Hexa-cata-hexabenzocoronene) of molecular structure.

Theorem 3.1. Let § = HBC(r) be a Hexa-peri-hexabenzocoronene structure. Then its first,
second, third, and fourth multiplicative zagreb connection indices are

() M2C,(8) = 236t7-12t+12 y 336t2+12t 5 524t

(b) MZC,(8) = 25467181412 5 35407 46¢ 5 536t

(c) M2C5(8) = 218t%+6t+12 ¢ 336¢2+12t 5 512t

(d) MZC,(8) = 254t2+18t=6 5 327796 5 £6L+12 g 1112t

Proof. (a)

By the Definition 2.1,

MZCy(8) = lvevcs)lcs ()]

MZCy(8) = [Tvev, ) [cs()]? x [Tvev, s [cs ()]* x [vevs ) [cs(¥)]? x [Tvev, s [cs ]?

We consider the partition of the vertices of the Hexa-peri-hexabenzocoronene structure with
respect to their connection numbers

MZC,(8) = (2)%"1l x (3)2IV2l x (5)2sl x (6)2IVal
MZCI(S) — 22)(6 X 32X12t X 52><12t X 62><6t(3t—1)
By performing some calculations, We get
MZC,(8) = 236t2-12t+12 ¢ 336t7+12t 5 £24t

(b).

By Definition 2.1,

SMARC=: .
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MZCy(8) = [Nuvers)lcs (W) X c5(v)]

MZC,(8) =

[] e@xewix [] eoaxamix [ ] iowxeoe

UVEES 3 UVEES 3 UVEES ¢

x [] @ xeamix [] leoexeaoix [ ] lowxeoo

UveEE o UveEE UVEEE ¢

Using Table 1,

MZC,(8) = [2 x 3]*2 x [3 x 3]°67° x [3 x 5]'?¢ x [5 % 5] x [5 X 6]'2¢ x [6 x 6]3t(¢=5)
By performing some calculations, we get

MZCy(6) = 2547 -18+12 ¢ 35446t o 536t

(©

By Definition 2.1,

MZC3(8) = [Tvevs)[ds (v) X cs(V)]

MZC5(8) =

[Tvev, ) [ds(¥) X cs(W)] X [Tver, (5)[ds (V) X cs(@)] X [Tvevys) [ds(v) X cs(v)]
X [Tvev, ) [ds (@) X c5(v)]

Using table 3,

MZC3(8) = (2% 2)° x (2 x 3)12t x (3 x 5)12¢ x (3 x 6)°tGt-1D

By performing some calculations, we get

MZC4(58) = 218t%+6t+12 ¢ 336t2+12t 5 £12t

(d).

By Definition 2.1,

M2C,(8) =

Copyright (c) 2023 Author(s)
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[] te@+eonx [ fow+amix [ eow+aoix

UVEES 3 UVEES 3 UveEs g
[1 e +eaeix [] teow+amix [] o+ e
UveEs g UveEs ¢ UVEEE o

Using Table 1,

MZCy(8) = [2 + 3]" x [3 + 3]°7® x [3 + 5]"* x [5 + 5]° x [5 + 6]** x [6 + 6]3**~3),
By performing some calculations, we get
MZC4(5) — 254-t2+18t—6 x 327t2—9t—6 % §6t+12 ¢ 1112t

Theorem 3.2. Let § = HBC(r) be a Hexa-peri-hexabenzocoronene structure. Then the first,
second, and third modified multiplicative zagreb connection indices are

() MZ2C;(6) = 254t%-12¢t ¢ 354t2=61-6 5 £6t+12 5 1112t 1912t
(b) MZC§(5) = 254t2-12t o 354t7+61-6 ¢ C6L+12 ¢ 712t 5 1112t
() MZC;(S) = P54t?+61+24 5 3108t7+24 ¢ 536t

Proof. (a).

By the Definition 2.2,

MZC;(8) = [uveres) [ds (W) cs(v) + ds(v)cs(w)]

MZC;(8) =
|| tdsee +dswewx | | [t + dswew
x _ [ds(W)es(v) + ds(@)es (W] X _ [ds(@es(v) + ds ()5 W)
uveEys UVEESS
x || Ms@es®) +dsmres@lx [ | [ds@es®) +ds@)es ]
uveEys uveEys

Using table 2, we get
MZC;(8) = [10]*2 x [12]¢76 x [19]%! x [30]°¢ x [33]'% x [36]3¢(*t=5)
By performing some calculations, we get

MZC{“((Y) — 254-t2—12t x 354t2—6t—6 % §6t+12 ¢ 1112t % 1912t



Connection-Based Multiplicative Zagreb Indices of Polycyclic Aromatic Hydrocarbon Structures

(b).

As we know from the Definition 2.2,

MZC5(8) = [Tuvers [dsWes (W) + ds(v)cs(v)]

MZC3(8) =

[Tperzs [dsWes (W) + ds(W)es (W] X [Lpepzs [ds (Wes (W) + ds(v)es (V)]

X Mperzs [dsWes (W) + ds(@)es (W] X Tpepss [dsWes (W) + ds(v)es (V)]
X Myperss [dsWes (W) + ds(v)cs (V)] X [pepss [ds (Wes (W) + ds(v)es (V)]
Using table 2,

MZC;(8) = [10]*2 x [12]°¢76 x [21]?! x [30]°¢ x [33]'%D) x [36]3t(0t=5)
By performing some calculations, we get

MZC;(8) = 254t2-12¢ 5 354t2+61-6 g £6L+12 ¢ 712t 5 1112t

5. ().
By Definition 2.2,

MZC5(8) = Muvers) [ds(Wes W) x ds(v)cs(v)]

MZC3(8) =

[verzs [dsWes (W) X ds(@)es (V)] X ypepss [dsWes (W) X ds(v)es (V)]

X Mypergs [ds(Wes (W) X ds()es W] X Tlpepss [ds (Wes (W) X ds(v)es (V)]
X HuveE§’_’§ [ds(W)cs(w) X ds(v)cs(v)] X Huve5§;§ [ds(w)cs(w) X ds(v)cs(v)]
Using table 2,

MZC3(8) = [24]'2 X [36]6576 x [90]12¢ x [225]6¢ x [270]12t x [324]3t(t=5)
By performing some calculations, we get

MZC;(8) = 2547 +61+24 310867424t o 5361,

Theorem 3.3. Let § = DBC(r) be a Dodeca-benzo-circumcoronene structure. Then its first,

Copyright (c) 2023 Author(s)
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second, third, and fourth multiplicative zagreb connection indices are

(a) MZC,(8) = 23617-361+36 ¢ 3367120412 o §24t-24

(b) MZC,(8) = 254t2-54t+54 5 354t%-30t+18 y £36t-36

(C) MZCy(8) = 218t-61+18 5 33617-120+6 5 512-12

(d) MZC,(8) = 254t2-18t-12 y 327t%=27t+12 y §6t 5 1112¢-12

Proof. (a)

By the Definition 2.1,

MZCy(8) = Tlvevs)lcs()]?

MZCy(8) = Tvev, ) [cs(WI? X Tlver, 5y [cs (W1? X Tlvevs sy [cs (W12 X Tlver, 5y [cs (V)12

By using the partition of the vertices of the DBC (t) with respect to their connection numbers, we
get

MZC,(8) = (3)?"1l x (4)2IV2! x (5)2sl x (6)2IVal

MZC1(5) = 32X12t ¢ 42%6 5 £2X(12t-12) 3 ¢2%(18t%~18t+6)

By performing some calculations, We get

MZC1(5) = 236t2-361+36 3 3367-12t+12 y §24t-24

(b).

As we know from the Definition 2.1

MZCy(8) = [Nuvers)lcs (W) X c5(1)]

MZC,(8) =

[uvers , [cs (W) X c5(V)] X [Tuves, [c5(w) X cs(v)] X [Tuvess [es(u) X cs(v)]

X [uverg ; [c5(u) X cs(v)] % Hi’:‘eE;s [es(w) X cs(v)] X HZO;SEE;() [es(w) X cs(v)]
X HuveEg,6 [es(w) X cs (V)]

Using Table 4

MZC,(8) = [3 x 3]° X [3 x 4]*2 x [3 x 5]*2t712 x [4 x 6]° x [5 X 5]°7¢ x [5 x 6]*2t12
X [6 % 6]27t2—33t+12

SMARC=: .
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By performing some calculations, we get

MZC,(8) = 254t2-54t+54 o 354t%-30t+18 y £36¢-36

(©).

By Definition 2.1,

MZC5(8) = Tlvevs)lds(v) X cs(v)]

MZC;(8) =

[Tvev, 5 [ds (V) X cs(W)] X [Tver,(5)[ds (V) X cs(@)] X [Tvevys) [ds(v) X cs (V)]
X [Tvev, ) [ds (W) X c5(v)]

Using table 6, MZC5(8) = (2 x 3)'2f x (3 x 4)® X (3 X 5)126712 x (3 x 6)18t*~18t+6
By performing some calculations, we get

MZC4(58) = 218t%-6t+18 5 336t2-12t+6 3 £l2t-12

(d

By Definition 2.1,

MZC,(8) =

[uvers, [cs(@) + cs(W)] X [Tuvers, [€s (W) + cs(W)] X TTuvers, [cs(W) + cs(v)]
X HquElf's [Cé' (u) +¢s (17)] X

TMuves ,[es@) + cs(W)] X Tuvesg, [es () + c5(0)] X Tuvesg, [es(w) + c5(v)]
Using Table 4,

MZC4(5) =[3+ 3]“ X [3+ 4]12 X [3+ 5]12'*12 X [4+ 6]6 X [5+ 5]“_6 X [5+
6]12t—12 x [6 + 6]27t2—33t+12_

By performing some calculations, we get

MZC,(8) = 254t2-18t-12 y 327t%=27t+12 y §6t 5 1112¢-12

Theorem 3.4. Let § = DBC(r) be a Dodeca-benzo-circumcoronene structure. Then the first,

second, and third modified multiplicative zagreb connection indices are

(a) MZACf((S) — 254-t2—48t+24- X 354-t2—42t+12 X 56t X 1112t—12 X 1712 X 1912t—12,

Copyright (c) 2023 Author(s)
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(b) MZC3(8) = 2546248436 5 354t7-306+24 5 GOt 5 7126-12 5 {112t-12
() MZC1(6) = 254t =30t +54 5 3108t2-48t+18 y £36t-36

Proof. (a).

By the Definition 2.2,

MZC;(8) = Muvers [dsWecs (v) + ds(v)cs (W]

MZC;(8) =

Muverz2 [4sG)s(0) + ds (W5 ] X ez [ds Wes (v) + ds () @)]

X Mperzs [dsWes (v) + ds(v)es ()] X [T o [dsWes () + ds ()5 (W]

UVEE3’3

X Typerss [ds(Wes (v) + ds (0)e5 ()]

XTI s [ds(Wes(v) + ds(v)es (W)] X [LvereeldsWes(v) + ds(W)es (W]

UveESS
Using table 7 ,we get
MZC;(8) = [12]°F x [17]'2 x [19]2t-12 x [30]° x [30]6176 x [33]12(712 x [36]27¢" ~33t+12
By performing some calculations, we get
MZC;(8) = 254°~486+24 5 35467 -420412 5 56t 5 1120712 3 1712 5 1g12-12
(b).
As we know from the Definition 2.2,

MZC;3(8) = [Muveres) [ds (W) cs(w) + ds(v)cs(v)]

MZC;(8) =
[] ts@eso+ds@mesmix || dswesw +dsmesmix || dsaesw +
weE? wweEd? wweEds
x ] Weoes) + dswesx [ | [dses@ +ds@ies )]
uveEy’s uveEsS
[ ] Wses) +ds@esmlx || dsese) +dsies@)
weids wesss
Using table 7,

SMARC=: .
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MZC3(8) = [12]°¢ x [18]'2 x [21]12¢712 x [30]° x [30]6¢~6 x [33]12t~12 x [36]27¢"~33t+12
By performing some calculations, we get

MZC3(8) = 254° 486436 5 35467-300424 o g6t 5 7126-12 5 1712012

(©

By Definition 2.2,

MZC3(8) = [uveresy [ds (W) cs(u) X ds(v)cs(v)]

MZC;(8) =

[lverzs [ds(Wes (W) X ds(W)es (V)] X ez [dsWes (W) X ds(v)cs (v)]

X Mperzs [dsWes (W) X ds(V)es ()] X [lypepss [ds@es(w) x ds(v)es(v)]

X Typerss [d5 (W65 (@) X ds (0)5 ()] X epse[ds@)es ) X ds()es ()]
X Typerss [ds(@)es ) X ds(v)es (v)]

Using table 7,

MZC;(S) = [36]“ X [72]12 X [90]12't_12 X [216]6 X [225]“_6 X [270]12“12
% [324]27t2—33t+12

By performing some calculations, we get
MZC;(S) — 254-t2—30t+54 x 3108t2—4-8t+18 % §36t-36

Theorem 3.5. Let § = cHBC (r) be a hexa-cata-hexabenzocoronene structure. Then its first,
second, third, and fourth multiplicative zagreb connection indices are

(@ MZc,(6) = 48L7 412012 5 34817 o 524t

(b) MZC,(8) = 272t3-24t+12 ¢ 372t%-12t o 536t

() MZC5(8) = 24LP+12 5 4BLAHI2E o G2

(d) MZC,(8) = 27267 -241+30 5 3361730046 5 GI2LH6 5 1124012
Proof. (a)

By the Definition 2.1,

MZCy(8) = Tlvevs)lcs()]?
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MZCy(6) = [Tvev, ) [cs()]? x [Tvev, s [cs ()]* x [Tvevs ) [cs(¥)]? x [Tvev, s [cs ]?

By using the partition of the vertices of the cHBC with respect to their connection numbers, we
get

MZC1(5) — (2)2|V1| X (3)2|V2| X (5)2|V3| X (6)2|V4| MZ"Cl(é') — 22><(6t+6) X 32><12t X 52><12t X

p2x(24t?-12t)
By performing some calculations, We get
MZC,(8) = 248t2+12t-12 y 348t% o 24t

(b).

As we know from the Definition 2.1,

MZCy(8) = [Muvers) Les (W) X c5()]

MZC,(8) =

[Muverg, [cs (W) X c5(V)] X [uvesg, [c5 (W) X cs(V)] X [Tuvers; [cs () X cs()]

X Muveze , [65(w) X c5(v)] X Tpeg [es(@0) X €5(0)] X Tuveg, L5 () X es(@)]

Using Table 7,

MZC,(8) = [2 % 2]° X [2 x 3]*2t x [3 x 5]12¢ x [5 X 5]6 X [5 X 6]246712 x [6 x 6]36t*~30t+6
By performing some calculations, we get

MZC2(5) = p72t3-24t+12 o 372712t 536t

6. (c).
By Definition 2.1,

MZC5(8) = [lvev(s)[ds (v) X c5(v)]

M2Cy(6) =

[Tvevy 5y [ds (V) X c5(V)] X [Tvev,(s) [ds(v) X cs(W)] X [lvevy o) [ds (V) X c5(V)]
X [Tvev, (o) [ds (W) % cs (V)]

Using table 9,

SMARC=: .
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MZC4(8) = (2 x 2)°1+6 x (3 x 3)12¢ x (3 x 5)12¢ x (3 x 6)24t°~12t

By performing some calculations, we get

MZC5(8) = 2248°+12 x 34874120 5 5120

(d).

By Definition 2.1,

MZC, () =

[uverg, [cs (@) + cs ()] X Tluvers, [cs(W) + cs (W] X Tuverg; [cs (W) + cs(v)] X
[uverg  [cs(@) + s ()] X [Tuvere , [€s (W) + cs(W)] X Tuverg , [cs(W) + cs (V)]
Using Table 7,

M2C,(8) = [2 + 2]° X [2 + 3]'2 x [3 + 5112t X [5 + 5]° x [5 + 6]24712 x [6 +

6]36t2—30t+6.
By performing some calculations, we get

N 2 2
MZC4(5) — 272t —24t+30 X 336t —-30t+6 X 512t+6 X 1124-t—12'

Theorem 3.6. Let § = cHBC(r) be a hexa-cata-hexabenzocoronene structure. Then the first,
second, and third modified multiplicative zagreb connection indices are

(a) MZC{((S) — D72t7—48t+36 5 372t2-36t+6 5 L12t+6 5 {124t-12 1912t
(b) MZC;(S) = D72t3-481+36 5 372724146 5 CI2L+6 ¢ 712t 5 1124t-12
() MZC;(é') = D72t2+12t+24 g 3144712 ¢ 536t

Proof. (a).

By the Definition 2.2,

MZC;(8) = [Muvers [dsWes (v) + ds(v)cs (W]

MZC;(8) =

[lverzz [ds(Wes(v) + ds(W)es (W] X [l pepz3 [ds (Wes (v) + ds(W)es (w)]

X Typerzs (45 (W5 (0) + ds ()¢5 (W] X Tpepss [ds(Wes (v) + ds (v)es ()]
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X Myperss [ds Wes (V) + ds()es W] X [pepss [ds (Wes (v) + ds(v)es (w)]
Using table 8 , we get

MZC;(8) = [8]° x [10]'2 x [19]'2¢ x [30]° x [33]246712 x [36]36t*~30t+6
By performing some calculations, we get

MZC;(8) = 272677481436 x 3726736046 5 512046 x 11246712 x 1912¢

(b).

As we know from the Definition 2.2,

MZC3(8) = [Nuvers [ds @)cs (W) + ds(v)es(v)]

MZC;(8) =

Mowez2 [ds (Wes @) + ds@)es (0] X Tpeps [ds@es (W) + ds (@)cs ()]

X Mperzs [ds Wes W) + ds(@)cs (0] X Tpepss [dsWes@) + ds(v)es(@)]
X Mperse [ds Wes W) + ds(@)cs ()] X [ypepss [dsWes @) + ds(w)es ()]
Using table 8

MZC;(8) = [8]° x [10]'2 x [21]"2¢ x [30]° x [33]24¢712 x [36]36t*~30t+6
By performing some calculations, we get

MZC;(8) = 27267481436 5 3726724046 5 GI20+6 3 7126 5 11246-12

(©

By Definition 2.2,

MZC3(8) = [Nuvers [ds @)cs (W) x ds(v)cs(v)]

MZC;(8) =

Muverz2 [4s(0)es @) X ds (W5 ()] X Typegzs [ds@)es ) X d(@)es ()]

SMARC=: .
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x [ ses@ x ds@esmnx [ | [dsaes x ds@wiesw)]

quE23"§’ uveE_;?"35
x ] ds@esxdsmes@x [ | [ds@es@ x ds@)es@)]
quE;‘? quE;'g

Using table 8

MZC3(8) = [16]° X [24]12¢ x [90]12¢ x [225]° x [270]24~12 x [324]36t*~30t+6
By performing some calculations, we get

MZC3(8) = 272t°+126+24 5 31441712t o 536t

3 Conclusion

In this paper, we constructed the partitions of the edges of three different types molecular graphs
based on connection numbers (see Table 1, Table 4, and Table 7) and degree-connection numbers
(see Table 2, Table 5, and Table 8) of their end vertices. furthermore, the partition of the vertex
set of three different types molecular graphs is obtained based on degree-connection number
considered at the same time (see Table 3, Table 6, and Table 9). Finally, we obtained the first,
second, third, and fourth multiplicative zagreb connection indices as well as first, second, and third
modified multiplicative zagreb connection indices, which are calculated for three different types
molecular graphs.
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