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Topological indices are extremely useful for analyzing various
physical and chemical properties associated with a chemical
compound. A topological index describes molecular structures by
converting them into certain real numbers. Topological indices
are used in the development of quantitative structure-activity
relationships (QSARs) in which the biological activity of molecule
correlated with their chemical structure. The chemical shape of
benzene molecule is very common in nano-science, chemistry,
and physics. The circumcoronene collection of benzenoid (Hy)
generates from the benzene molecules. Jahangir graph (Jy, 1)) is a
generalized wheel graph that consists of (m,t) circular vertices
and a center vertex connected to every mt vertex on the circle. In
this article, we will compute the topological indices of the middle
graph of the circumcoronene series of benzenoids (Hy) and
Jahangir graph (Jy ). In addition, comparison of the middle
graph of the circumcoronene series of benzenoid (Hs) and
Jahangir graph (J(3 1)) are presented numerically and graphically.
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Introduction

molecule that characterize its topology [2].
The first topological index to be applied in

Consider a molecular graph ¢ = (V, E), such a
graph with vertex set V(G) indicates the
atoms and edge set E(G) indicates chemical
bonds. A degree is represented bydg
{6 € V(G)} which is defined as the number of
edges incident with 6. (For unspecified
terminologies and more details [1]).

Graph theory is branch of mathematics
that has been applied in virtually every field
of study. The usage of topological indices in
QSPR/QSAR studies has taken important
concentration in recent years. Graph theory is
used to assess the linkage among several
topological indices of certain graphs that
generated by some graph operations that are
middle graph, total graph, semi-total graph,
and the strong double graph etc. Topological
indices are numerical parameters of a graph

J. Med. Pharm. Chem. Res. 5 (2023) 50-62

chemistry is the Wiener index. To be more
precisely, Harold Wiener introduced this
intriguing index in 1947 to assess the
physical characteristics of the type of alkane
known as paraffin [3].

The symmetric division degree index
(SD) of connected graph (G) [4] is defined as
follows:

dZ+d?

d,d (1)

SD@G)= Y

OweE (G)

Where, dg and d,, are the degrees of vertex 6
and w in G.

The sum-Connectivity index [5] is defined
as follows:

1
SC(G)= —_——
( ) HWEZE(G) \ld5+dw

(2)
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Randic connectivity index is widely used in
mathematical chemistry, due to its wide
applications in both mathematics and

chemistry. It is defined [6] in the following
equation:

1
RC(G) = . 3
(G) MZE(G) T 3)

The First-Zagreb index [7] is defined as:  (4)

M,(G)= Z (d,+d,)

Ow<E(G)

The second-Zagreb index [7] is defined as:

M,(G)= D (dd,). (5)

OweE (G)

Zhong introduced the harmonic index in
2012 which is defined [8] as follows:
2

H(G)= SrEE— 6

©)= 2@, +d) =

For more wide-ranging
comprehensive details, we offer the readers
to follow the following articles [9-13, 17-40].
Definition 1.1. A graph that contains a cycle
Cn having an extra vertex which is adjacent
to t vertices of C,,,; at the distance m to each
other on the Cp,;. In Jahngir graph [14] ( J;,¢),
wheret >2 and m = 3. The number of
vertices and edges is mt+1 and mt+m
respectively. Jahangir graphs J(3 ), J(3,3), and

and

J3,¢) are displayed in Figure 1.

FIGURE 1 Jahangir graph

M.S. Sardar et al.

Definition 1.2. Circumcoronene series of
benzenoid (H;) where, (s = 1) is one family
that is generated from benzene (g on
circumference [15]. The number of vertices
are 6s2 and edges are 9s? — 3s, in this series
of benzenoid. The Circumcoronene series of
benzenoids are designated in Figure 2.

O

Ha

Fiy
FIGURE 2 Circumcoronene series of
benzenoid

Definition 1.3. The middle graph [16] of any
graph G is attained by adding a new vertex to
each of its edge and connecting by edges any
pairs of those new vertices which lie on the
adjacent edges of the graph. The middle
graph of graph G is represented by M(G). For
example, the middle graph of the Jahangir
graph (J(3 3)) is depicted in Figure 3.

FIGURE 3 Jahangir Graph (J33)) and its
middle graph [M(](3,3))]
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Result for the Middle Graph of Jahangir 11t 8417
4H [M (J(St))} -

graph (J3)

In this section, we calculate degree-based

~ 4 4620
5.M,| M (3,) | = 60t-+186.

indices of the middle graph of Jahangir graph 6.M, [M (‘](G,t)):| =96t +501.

(](3_t), where t

= 3.

Theorem 2.1. Let [M(](3,t))] be the Proof: The middle graph of Jahangir graph

middle graph of Jahangir graph. Then, M(](S,t)) has 4 vertices of degree3 and 6
vertices of degree 5, 3(t— 2)vertices of
3(14t + 23
l.SD[M (‘](31)” = % degree 4, 3t — 3 vertices of degree2 and 3
9 vertices of degree 6.
Z'SC[M (J ] VBt + «/_ «/_ +4 In M(Jizp)), we get edges of type E(; 4),
6 3 3 6 J‘ Ea5) E35) Ez6)E (a9 EasyEss) Ese) and
+ f + ﬁ + ﬁ + N t E(6,6)- The number of edges of these types are
( 4J§+12)J§+30t 40)\/5 given in Table 1.
3RC[ M (34 |-
20
(8v3+12)\5+15t-23
+ .
20

TABLE 1 Edge division

E[d, d,] Eza) Ees) Eas) Ege) Eway  Eaus) Ess) Ese Ewe
Number of edges 6t — 12 6 6 6 3t—-9 6 3 6 3
By using Table 1 and the Equation (1), we LB dg + d?,
get the desired results, i.e., 2 dod,,
oweE(M(Jiap))
d3 + dg) d? + d?
spMUeoll= D og + s o
bweE(M(J(30)) 0weE(M(J(3,)) ore
d3 + d? 2 2
SD[M(Jio)] = Ea Z iigd +E6.6) d; +dde
9weE(M(J(3)) 0weE(M(J(z,)) ore
d3 + d?, (2)? + (4)?
+ Es) Z dyd, SD[M(Ji,p)] = (6t — 12) —
GweE(M(](g,_t))) (2)2 + (5)2
d3 + d? +O—
+ Ess) Z 2 2
dgd,, (3)*+(5)
00eE(M(J3.)) +(6) T
dj + d? (3)2 + (6)?
*Ece Z ded,, +(O)——g—
GwEE(M(](?,'t))) (4)2 + (4)2
d3 + d? + @3t — )1—6
+ E(4’4) Z
dod,, (4)? +(5)°
0weE(M(J(s,)) + (6) —0
dé + di, (5)% + (5)2
+ Ewurs) Z dod,, +(3) ——
0weE(M(J(s,)) (5)% + (6)2
+ (6) 30
6)% + (6)?
N (3)( )* +(6)

36
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216
SD[M(Jz)] = Bt —6)5+ -+ (3t —9)2

123

+27 4 —
10

SD[M(Jz)] = 21t + 29.5.
1

SC® = NPT
9 w

OWEE(G)

SCM(Jn)]

1
=E E —_
24 ) dy +d,,

0weE(M(JG.0)

1
+E E -
2.5) dy + dg,

0weE(M(Je))
1
Jdg +d
0weE(M(Jie)) 0 @

1
+E E -
(26) dy + dg,

0weE(M(Je))

1
+E E -
(44 ) dy + dg,

0weE(M(J.0)
+E —1
(4.5)
Jdg +d
0weE(M(Jie)) 0 @

1
+E Z S
%) Jdo +d,,

0weE(M(JGe))

1
+E E S
0 dg + d,

0weE(M(JGe))
1
+E(6,6)

Jdg +d
GwEE(M(](3,t))) 6+ o
1 1
SCM(Jzp)] = (6t —12) N (6) 7

1 1
+(6)ﬁ+(6)ﬁ

1 1
+(3t_9)ﬁ+(6)ﬁ

1 1
OGO

1
+ (3) E
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SCM(Jz,p)] = Vot + 3—; —2V6——+4

RC(G) =
OweE(G)

RCIM(Ji3))] = Eaa)

dgd,,

Z 1
ded

0weE(M(Jg))

+E Z !
(2.5) dpd

0weE(M(J0))

+E Z !
(35) dpd

0weE(M(Jg))

+E Z !
(26) dpd

0weE(M(JG0))

+E Z !
@4 dpd

0weE(M(J))

+E Z !
(4.5) dpd

0weE(M(JG0))

+E Z !
(55) dpd

0weE(M(J0))

+E Z !
(56) dpd

0weE(M(J0))

+E Z !
(66) dod,,

0weE(M(J0))

1 1
RC[M(J@ip)] = (6t —12) 7% + (6)ﬁ

+(6)\/—— (6 )\/——

1 1
+BE= D=+ (O) 7

1 1
FOE O
1
+ (B)E.
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3 3 3 6 My (G) = (dg +dy).
RC[M(J0)] = (Z + ﬁ) bt 2V2 + j; 0wEE(G)
L MMeo)l =Fen ). dy+dy)
+ zﬁ + S\E T 6weE(M(G.0)
+ Es) z (dg
H(E) = 2 eweE(M(](m))
a ' +d
0WEE(G) (do +d) 2
H[M(J )] + E35) Z (do
—F Z 2 0weE(M(Js))
e (do + do) +d)
0weE(M(J )
. 2 + Ez6) Z (dg
+ (2,5) Z m BwEE(M(](3,t)))
0weE(M(Jis.)) +dg)
2
+ Eazs) Z ot d) + Ea4) Z (dg
w
0weE(M(JG)) 0weE(M(J(3.))
2 +d,)
+ E(3 6) Z - @
’ (dg +dy) Z
0weE(M(JG)) ® + Eas) (dg
. 2 BwEE(M(](&t)))
Thaw Z W +dy) +d,,)
OwEE(M(](3,t))) + E(S 5) Z (dy
2 )
+ E(4,5) Z —(de T dw) ewEE(M(](:;'t)))
0weE(M(J0)) +dy)
2
R ) oran theo D, G
0weE(M(J0)) o 0weE(M(J )
LE Z 2 + dw)
59 (do + do) +E 2 d
GwEE(M(](3_t))) @ (616) ( 0
. Z 2 0weE(M(Je))
+ (6,6) (dg + dw) + dw)
0weE(M(J)) Mi[M(Jizp)] = (6t —12)6 + (6)7 + (6)8

2 2 2
H[M(](3_t))] = (6t - 12)3 + (6)7 + (6)5

2 2 2
+(6)§+(3t—9)§+(6)§

3 2 6 2 3 2
+()E+()H+()E'

+(6)9 + (3t —9)8 + (6)9

+(3)10 + (6)11 + (3)12.
My [M(J3p))] = 36t — 72 4+ 42 + 48 + 54

+24t — 72+ 54+ 30 + 66

+ 36.
12 .3 4 Mi[M(J(30)] = 60t + 186.
H[M(](3,t))]=(2t—4)+7+§+§ [ U ))]
+ (3t 9)1+4+3+12+1 MZ(G)ZQ G(dedw)
T3 T T 12 E
473757112 WEE(G)
11t 8417

H[M(Jz0)] = = tie0
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M[M(Ji0))] = B2 Z (dod,,)

0weE(M(J )

+ E(ys) z (dgdy)

0weE(M(Ja))

+ EG3s) Z (dod,,)

BwEE<M(](3't)))

+ EG3) Z (dod,,)

BwEE<M(](3't)))

FEam ) (dedy)

0weE(M(Ja))

+ Eqs) Z (dod,,)

0weE(M(Je))

+Ess) Z (dgds)
QwEE(M(](g_t)))

+ Es6) Z (dgdy)

QwEE(M(](&t)))

M.S. Sardar et al.

tEee) Y. (dody).
0weE(M(Jae))
My[M(J30)] = (6t —12)8 + (6)10 + (6)15
+(6)18 + (3t — 9)16 + (6)20
+(3)25 + (6)30 + (3)36.
My[M(Jzp))] = 48t — 96 + 60 + 90 + 108
+48n — 144 + 120 + 75
+ 180 + 108.
My[M(Jz1)] = 96t + 501.

Comparison

In this section, we give comparison of the
above-computed topological indices
numerically and the graphically. The
numerical comparison of the middle graph of
Jahangir graph /(5 is demonstrated in Table
2, where t = 2,3,...,10 and graphically
comparison is depicted in the Figure 4.

TABLE 2 Numerical result of middle graph of Jahangir graph J 3 v

t

2 76.5 10.0476
3 97.5 13.5578
4 118.5 17.0679
5 139.5 20.5781
6 160.5 24.0882
7 181.5 27.5984
8 202.5 31.1085
9 223.5 34.6187
10 2445 38.1288

1400+

1200 4

1000+

500

600

400

7.6478
10.5191
13.3905
16.2618
19.1331
22.0044
24.8757
27.7471
30.6184

zoo—/

SD[M(Jap)] SCM(zn)] RCM(Jip)] HMUzo)] Mi[MUzn)] M2[MJgp)]

7.3218 306 693
10.0718 366 789
12.8218 426 885
15.5718 486 981
18.3218 546 1077
21.0718 606 1173
23.8218 666 1269
26.5718 726 1365
29.3218 786 1461

SDMU| 5 )]

SCRIT 5 4]
ROV 5 ]
H[MLT 3 0]

A MCT 5 )]
ML 5 )]

3

1
"
=
LA

FIGURE 4 Graphical representation of middle graph of Jahangir graph J 3
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Result for the Middle Graph of 6
P RCIM(Hy)] = —=

Circumcoronene Series of Benzenoid V2
Graph (Hs) + (5‘ _ 1)( 12 + 12 + 12 )
V10 V15 /30
In this section, we calculate the degree-based ) 1 6
indices of the middle graph of (Hy), + (657 — 105 +4) V2 + NG
where s > 2. 6
+ (25—3)§+ 352 —6s + 3.
1913 142 5
H[M(H,)] = —11555 +—1155 + 7s”.

M;[M(H,)] = 378s% — 270s + 12.
M,[M(H,)] = 9725 — 8765 + 90.

Proof: The middle graph of circumcoronene
series of benzenoid M(H;) where, s > 2 has
6s vertices of degree 2, 6s(s — 1) vertices of
degree 3, 6 vertices of degree 4, 6s vertices of
degree 5 and 952 — 9s — 6 vertices of degree
6.

In M(Hy), we get edge of
type E2,4), E(2,5), E35) E3.6) E45) E(s,5),
Es6), and E(g¢). Table 3 lists the number of

edges.
Now by using Table 3 and the Equation (1),

FIGURE 5 Circumcoronene series of ) } .
we obtain the desired results, i.e.,

benzenoid (H,) and its middle graph M (H,)

Theorem 4.1. Let [M(H,)] be the middle  ADLE3 Edgedivision

E
graph of circumcoronene series of benzenoid. [Ed"’ dy] Numbell';f edges
Then, 24
E@z;5) 12(s — 1)
273 ~
SD[M(Hy)] = — EGss) 12(s = 1)
° Eg.e) 18s% — 30s + 12
174 136 122 E 12
Fe-D(+ =+ ) )
> ° 5 > E(ss) 6(2s —3)
+ (1852 —30s + 12)5 — 48s E(5,6) 12(s — 1)
+ 3652, Es) 18(s2 — 25 + 1)
SCIM(HY] = =+ ( 1)(12 L0 +_12> 24 g2
= — S — _ _ 2
MERC V7 Nz VIT SD[M(Jean)] = VI
6(2s—3) 0weE@G) 0 @

+ 65> —10s+8+
V10

9(s?2—2s+1)
75 :



OweE(G)
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@m Chexl;i;try Rese:lreh
d3 + d? 1
DM =By ), gt SCIMCH] = Bay ) g4,
bweE(MHy)) dweE(M(Hy)) VO T Fw
d3 + d?, +E 1
+ E(Z,S) Z (2,5) a1 d
BweE(M(Hy)) dgde OweE(M(H,)) v 91 w
dg +d2 +E S —
+E Z (35) [do +d.
%) ded,, 0weE (M(Hs)) dg +do
OweE(M(Hy)) 1
dj +d2 +E@zge) Z —_—
tEce z ded,, 0weE(M(Hy)) V do + do
OweE(M(Hy)) 1
d3 +d? + Ea,5) Z —
+ Eas) Z dod OweE(M(Hy)) V do + do
0%w
OweE(M(H;)) 1
d% + d2 + Ess) Z =
tEes) Z dod - bwei(ry) Y 40 T do
dweE(M(Hy)) 0 1
+E —
d + d2 (5,6) Z T
+ Es6) Z iied = 0weE(M(Hy)) dg +dy
® 1
QwEE(M(Hs)) d2 N dz + E(6,6) Z ﬁ
+ E6,6) Z 3 7 = bweE(MH,)) V0 T do
' 0% 1 1
OweE (M(Hs)) SC[M(Hy)] = (12) =+ 12(s — 1) — + 12(s
_ (2)% + (4)? V6 V7
SDIM(H,)] = (12) ————2 + 12(s 1
8 —1)—+ (18s% — 30s
(2)% + (5)? V8
— 1)+ 12(s 1 1
+12)—=+—=+6(2s
O RN
— 1) T + (185 1 1
—3)—+12(s—1)—
(3) + (67 T
1 -2 1) —
(4)? + (5)2 + 18(s? s+ )\/_
+(12) 20 12
SCIM(H))] = —=+ (s — 1) ( > _)
5)% + (5)? s
ro(zs— 3OS 25( 412 V6 \/_( \/_3
5)2 + (6)2 + 652 —10s+ 8+ ——
EPNC i O V10
30 . , +9(52—25+1)
(6)* + (6) -
-2 1H)——— V3
s+ 1) 36 .
183s 9 RC(G) = z
_ 2 _ 2
SD[M(H)] = 81s z 3 0550 [dod,,
1
SC(G) = R
dg +d,
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1

Fan ), o=
(24
0weE(M(Hy)) dode
1

RC[M(H,)] =

12 1
—+12(s — 1) —+ 12(s
7 (s =1 Z=+12(

1
— 1)\/—_5+ (18s% — 30s

\/—_+\/—_+6(25

1 1
—3)\/%4' 12(5—1)5

1
+ 18(s? =25+ 1)—.
( )'_36

RCIM(Hy)] =

6
RC[M(HS)]=5
12 12 12

+(s—1)<

6
+ (6s* —10s+4)—+—
( )\/E NG

6
+(25—3)§+ 352 — 65 + 3.

2

H(G) = _—
OWEE(G) (dg +do,)

Vio ' \/_ V30
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H[M(H;)]
£ 2
S Tes (dg + do)
6weE(M(Hy))

Z (dg 42- dy)

6weE(M(Hs))

z (dg -|2- de)

O6weE(M(Hs))

+|Egs)]

+E 2
(3.6) ( g+ w)

6weE(M(Hs))
Z : ©
(dg +dy)

OweE(M(Hy))

+E(475)

6weE(M(Hs))

(do +dw)
2
(do +dy)
2
(do +dy)

OweE(M(Hs))

OweE(M(Hs))

24 2 2
HIM(H)] == +12(s — )=+ 12(s — 1) =
6 7 8
2
+ (1852—305+12)§
+ 22+ 625 — 3)=
)9 (2s )10
2
+12(S_1)H+ 18(s? — 2s
+1 2
)12'
24 ,
H[M(H)] = (s — 1)7+3(s— 1)+ (6s

2 6
—105+4)§+(2$—3)§+(s

1 24+3 2_2s+1

L 20
=
i) < 930, 142 L
sH=1155° T 1155 7 /¢
M, (G) = (dg +dy).

OWEE(G)
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MMED] =Egay Y. @o+dy)  MIME =Egs ) (dedy)
Ow€eE(M(Hy)) OweE(M(Hy))

+Eas) ) (dg+dy) YEos ) (dpdy)
fweE(M(Hy)) 6weE(M(Hs))

+Eas) ) (dg+dy) tEas) ) (dpdy)
OweE(M(Hy)) OweE(M(Hs))

tBagy ) (dg+dy) YEagy ) (dpdy)
fweE(M(Hy)) 6weE(M(Hs))

tEas) ) (dg+dy) tEus) ) (dpdy)
OweE(M(Hy)) O6weE(M(Hs))

tEss) ) (dg+dy) tEss) ) (dpdy)
OweE (M (Hy)) 6weE(M(Hs))

+ Es6) Z (dg +d,) + E(s6) Z (dedy)
OweE(M(Hy)) OweE(M(Hs))
tEe ) (dg+dy) YEo ) (dpdy).
OweE (M (Hy)) 6weE(M(Hs))

M [M(H)] =72 +12(s — 1)7 + 12(s — 1)8 M,[M(H)] = (12)8 + 12(s — 1)10 + 12(s
+ (18s2 —30s +12)9 + 108 —1)15+ (18s? —30s
+6(25 —3)10 + 12(s — 1)11 +12)18 + (12)20 + 6(2s
+18(s2 — 25 + 1)12 —3)25+12(s — 1)30

M[M(H,)] = 4325 + 27(6s? — 10s + 4) + 18(s? — 25 + 1)36.
+216(s? —2s + 1) — 312. M,[M(Hy)] = 960s + 54(6s% — 10s + 4)
M,;[M(H)] = 378s% — 270s + 12. + 648(s%2 — 2s + 1) — 774.
— 2 _
M,(G) = Z (dod,). M,[M(H)] = 972s% — 876s + 90.
OWwEE(G)
SI}I}DD—-
?I}DDD—-
6I}I}DD—-
] SD M)
50000 — SCRE]
J,u-u-u-u-- RCLHE]
—— H[(H)]
3000-0-; — A [(FD]
] M CE]
20000 -
II}I}DD—-
= —
2 3 4 5 E T 8 ] 10
FIGURE 6 Graphical representation of middle graph of (Hy)
Comparison numerical comparison of M(Hg) where, s =

2,3,...,10, as presented in Table 4, and the
In this section, we provide the comparison of  graphical comparison is displayed in the
the above-computed topological indices  Figyre 6.
numerically and the graphically. The



Study of middle graph for certain classes of graph ... ‘;‘?lgl;;lai I:flxal:éi]:g:a;il @»m Page |60
Chemistry Research
TABLE 4 Numerical results of middle graph of (Hy)
s  SD[M(Hy)] SC[M(Hy)] RC[M(Hy)] H[M(Hs)] M4[M(H5)] My[M(Hy)]
2 129.6 32.192 24.475 24.810 984 2226
3 324.6 71.383 57.510 58.154 2604 6210
4 627.6 124.57 105.03 105.50 4980 12138
5 1038.6 191.76 167.03 166.84 8112 20010
6 1557.6 272.96 243.52 242.19 12000 29825
7 2184.6 368.15 334.50 331.53 16644 41586
8 2919.6 477.35 439.96 434.87 22044 55290
9 3762.6 600.52 559.91 552.22 28200 70938
10 4713.6 737.72 694.34 683.56 35112 88530
Conclusion Murat Cancan:

Topological indices help to understand the
information  about biological activity,
reactivity, and physical
characteristics of chemical compounds. We
derived the general formulas of some of the
topological indices based on the degree of
vertex i.e. sum connectivity index (SC),
Randic connectivity index (RC), Symmetric
division degree index (SD), Harmonic index
(H), the first Zagreb index (M;),and the
second Zagreb index (M,) of the middle
graph of Jahangir graph J 5 ) These outcomes

chemical

can be employed to further understand the
topological characteristics of graphs. The
comparison of attained analytical expressions
is expressed graphically and numerically.

Acknowledgments

The authors would like to thank the
reviewers for their helpful suggestions and

comments.

Conflict of Interest

The authors declare that there is no conflict
of interests regarding the publication of this
manuscript.

Orcid:

Muhammad Shoaib Sardar:
https://www.orcid.org/0000-0001-7146-5639
Muhammad Asad Ali:
https://www.orcid.org/0000-0002-9555-7885

https://www.orcid.org/0000-0002-8606-2274

References

[1] R.J. Wilson, Introduction to graph theory,
New York: John Wiley and Sons, 1986.
[Google Scholar], [PDF]

[2] M. Alaeiyan, M.S. Sardar, S. Zafar, Z. Zahid,
Int. J. Appl. Math. Machine Learning, 2018, 8,
91-107. [Crossref], [Google Scholar], [PDF]

[3] H. Wiener, J. Am. Chem. Soc., 1947, 69, 17-
20. [Crossref], [Google Scholar], [Publisher]
[4] A. Ali, S. Elumalai, T. Mansour, MATCH
Commun. Math. Comput. Chem., 2020, 83,
205-220. [Google Scholar], [PDF]

[5] B. Lucic, S. Nikolic, N. Trinajstic, Ed., Novel
Molecular Structure Descriptors-Theory and
Applications [, University of Kragujevac,
Kragujevac, 2020, 4, 101-136. [Google
Scholar], [Publisher]

[6] . Gutman, B. Furtula, V. Katanic, AKCE Int.
J. Graphs Comb., 2018, 15, 307-312.
[Crossref], [Google Scholar], [Publisher]

[7] M.R. Farahani, Int. J. Nanosci. Nanotechnol.,
2012, 8, 175-180. [Pdf], [Google Scholar],
[Publisher]

[8] J. Li, W.C. Shiu, Rocky Mountain J. Math.,
2014, 44, 1607-1620. [Crossref], [Google
Scholar], [Publisher]

[9] M.A. Ali, M.S. Sardar, I. Siddique, D.
Alrowaili, J. Chemistry, 2021, 2021, Article ID
7057412. [Crossref], [Google Scholar],
[Publisher]



https://www.orcid.org/0000-0001-7146-5639
https://www.orcid.org/0000-0002-9555-7885
https://www.orcid.org/0000-0002-8606-2274
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E+R.+J.+Wilson%2C+Introduction+to+graph+theory%2C+%E2%80%8ENew+York%3A+John+Wiley+and+Sons%2C+1986.+%E2%80%8E&btnG=
https://www.maths.ed.ac.uk/~v1ranick/papers/wilsongraph.pdf
http://dx.doi.org/10.18642/ijamml_7100121966‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8EM.+Alaeiyan%2C+M.+S.+Sardar%2C+S.+Zafar%2C+Z.+Zahid%2C+%E2%80%8EInt.+J.+Appl.+Math.+Machine+Learning%2C+%E2%80%8E%E2%80%8E8%282%29%2C2018%2C91-107.+%E2%80%8E&btnG=
https://www.researchgate.net/profile/Mohammad-Farahani-7/publication/325601483_Computation_of_topological_indices_of_line_graph_of_Jahangir_Graph_287/links/5b17d09d458515cd61a9d6fe/Computation-of-topological-indices-of-line-graph-of-Jahangir-Graph-287.pdf
https://doi.org/10.1021/ja01193a005‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B3%5D%E2%80%8E%09H.+Wiener.+J.+Am.+Chem.+Soc.+69%3B+17-20%2C+%E2%80%8E%E2%80%8E1947.+%E2%80%8E&btnG=
https://pubs.acs.org/doi/pdf/10.1021/ja01193a005
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E+A.+Ali%2C+S.+Elumalai+and+T.+Mansour%2C+MATCH+%E2%80%8ECommun.+Math.+Comput.+Chem.+83%2C+2020%2C+%E2%80%8E%E2%80%8E205-220.+%E2%80%8E&btnG=
https://match.pmf.kg.ac.rs/electronic_versions/Match83/n1/match83n1_205-220.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=T%C3%A1vols%C3%A1gf%C3%BCgg%C5%91+molekul%C3%A1ris+deszkriptorok&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=T%C3%A1vols%C3%A1gf%C3%BCgg%C5%91+molekul%C3%A1ris+deszkriptorok&btnG=
https://www.bib.irb.hr/410345
https://doi.org/10.1016/j.akcej.2017.09.006‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Randi%C4%87+index+and+information&btnG=
https://www.tandfonline.com/doi/full/10.1016/j.akcej.2017.09.006
https://d1wqtxts1xzle7.cloudfront.net/35838451/38__Zagreb_Polynomial_of_HAC5C6C7_p_q__and_HAC5C7_p_q__IJNN_83_2012_175-180-libre.pdf?1417797143=&response-content-disposition=inline%3B+filename%3DThe_First_And_Second_Zagreb_Indices_Firs.pdf&Expires=1662205299&Signature=MnIMn4KRlvF7Jo8OqhY3PjZ~ZyyOn8xZbGeGDWdLDzrwPyTLU8c5Uyy6fto02PZBG~LooFwiEHQ0ffXjh3i0DmYNw1W7sYwV~NDmhO~S9G463kO~0HdmBfbfN8TX3mqXjvyHyBPPiYu9Lj81-ne9277p9YfB4XEPsyXRpmNd0HDzGg2hEHhicl-ijD~g070QC~ptT2X5kCaJXzZIgBH1Tox9Wx4So04Nvy34tk2Qui8twuGhbX1EM7WnVYNuMTV5SwybSi8XMO-wjcrr0CAg7LVqiMHa7Ypo1VL~StGPs4j0X7NMTcBRKzQiZ6cUXhambdIDYqseGyfWEO0X7NcM4Q__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+First+and+Second+Zagreb+Indices%2C+First+and+Second+Zagreb+Polynomials+of+HAC5C6C7%5Bp%2Cq%5D+and+HAC5C7%5Bp%2Cq%5D+Nanotubes&btnG=
http://www.ijnnonline.net/article_10754.html
‎10.1216/RMJ-2014-44-5-1607‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=THE+HARMONIC+INDEX+OF+A+GRAPH&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=THE+HARMONIC+INDEX+OF+A+GRAPH&btnG=
https://www.jstor.org/stable/26409390
https://doi.org/10.1155/2021/7057412‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Vertex-Based+Topological+Indices+of+Double+and+Strong+Double+Graph+of+Dutch+Windmill+Graph&btnG=
https://www.hindawi.com/journals/jchem/2021/7057412/

Journal of Medicinal
and Pharmaceutical
Chemistry Research

Page |61 M.S. Sardar et al.

) SAMI

[10] M. Eliasi, A. Iranmanesh, I. Gutman,
MATCH Commun. Math. Comput. Chem., 2012,
68, 217-230. [Google Scholar], [PDF]

[11] M.S. Sardar, I. Siddique, D. Alrowaili, M.
A. Ali, S. Akhtar, J. Math., 2022. [Crossref],
[Google Scholar], [Publisher]

[12] M. Danish, M.A. Ali, M.W. Tasleem, S.R.
Rajpoot, S. Tasleem, M. Shahzad, Int. J. Res.
Rev., 2021, 2, 531-541. [Pdf], [Google
Scholar], [Publisher]

[13] M.S. Sardar, I. Siddique, F. Jarad, M. A. Alj,
E.M. Turkan, M. Danish, . Math., 2022.
[Crossref], [Google Scholar], [Publisher]

[14] D.A. Mojdeh, A.N. Ghameshlou, Int. J.
Contemp. Math, Sciences, 2007, 2, 1193-1199.
[Pdf], [Google Scholar], [Publisher]

[15] Y. Gao, M.R. Farahani, W. Nazeer, Chem.
Meth., 2018, 2, 39-46. [Crossref], [Google
Scholar], [Publisher]

[16] S.S. Shirkol, P.P. Kumbargoudra, M.M.
Kaliwal, J. Shanghai Jiaotong University, 2021,
17,10-18. [Google Scholar], [PDF]

[17] D. Afzal, S. Hussain, M. Aldemir, M.
Farahani, F. Afzal, Eurasian Chem. Commun.,
2020, 2, 1117-1125. |[Crossref], [Google
Scholar], [Publisher]

[18] S. Hussain, F. Afzal, D. Afzal, M. Farahani,
M. Cancan, S. Ediz, Eurasian Chem. Commun.,
2021, 3, 180-186. [Crossref], [Google
Scholar], [Publisher]

[19] D.Y. Shin, S. Hussain, F. Afzal, C. Park, D.
Afzal, M.R. Farahani. Frontier Chem., 2021, 8,
613873-61380. [Crossref], [Google Scholar],
[Publisher]

[20] W. Gao, M.R. Farahani, S. Wang, M.N.
Husin, Appl. Math. Comput., 2017, 308, 11-17.
[Crossref], [Google Scholar], [Publisher]

[21] H. Wang, ].B. Liu, S. Wang, W. Gao, S.
Akhter, M. Imran, M.R. Farahani, Discrete Dyn.
Nat. Soc., 2017, 2017, Article ID 2941615.
[Crossref], [Google Scholar], [Publisher]

[22] W. Gao, M.K. Jamil, A Javed, M.R.
Farahani, M. Imran. UPB Sci. Bulletin B., 80,
97-104, 2018. [Google Scholar], [Publisher]
[23] S. Akhter, M. Imran, W. Gao, M.R.
Farahani, Hacet. |. Math. Stat., 2018, 47, 19-
35. [Crossref], [Google Scholar], [Publisher]

[24] X. Zhang, X. Wu, S. Akhter, M.K. Jamil, ].B.
Liu, M.R. Farahani, Symmetry, 2018, 10, 751.
[Crossref], [Google Scholar], [Publisher]

[25] H. Yang, A.Q. Baig, W. Khalid, M.R.
Farahani, X. Zhang, . Chem., 2019. [Crossref],
[Google Scholar], [Publisher]

[26] L Yan, M.R. Farahani, W. Gao, Open ].
Math. Sci, 2018, 2, 323-337. [Crossref],
[Google Scholar], [Publisher]

[27] M. Imran, M.K. Siddiqui, S. Ahmad, M.F.
Hanif, MH Muhammad, M.R. Farahani, J.
Discret. Math. Sci. Cryptogr., 2018, 22, 1229-
1248. [Crossref], [Google Scholar], [Publisher]
[28] S. Ahmad, H.M.A. Siddiqui, A Ali, M.R.
Farahani, M. Imran, ILN. Cangul, On J. Discret.
Math. Sci. Cryptogr., 2019, 22, 1151-1164.
[Crossref], [Google Scholar], [Publisher]

[29] Z. Shao, A.R. Virk, M.S. Javed, M.A.
Rehman, M.R. Farahani, Eng. Appl. Sci. Lett.,
2019, 2, 01-11. [Crossref], [Google Scholar],
[Publisher]

[30] M. Cancan, S Ediz, M Alaeiyan, M.R.
Farahani, J. Inf. Opt. Sci., 2020, 41, 949-957.
[Crossref], [Google Scholar], [Publisher]

[31] M. Cancan, S Ediz, M.R. Farahani, M.R.
Farahani, Eurasian Chem. Commun., 2020, 2,

641-645. [Crossref], [Google Scholar],
[Publisher]
[32] M. Alaeiyan, C. Natarajan, G.

Sathiamoorthy, M.R. Farahani, Eurasian Chem.
Commun., 2020, 2, 646-651. [Crossref],
[Google Scholar], [Publisher]

[33] M. Alaeiyan, F. Afzal, M.R. Farahani, MA
Rostami, J. Inf. Opt. Sci., 2020, 41, 933-939.
[Crossref], [Google Scholar], [Publisher]

[34] M. Cancan, S. Ediz, S. Fareed, M.R.
Farahani, J. Inf. Opt. Sci., 2020, 41, 925-932.
[Crossref], [Google Scholar], [Publisher]

[35] D. Afzal, S. Alj, F. Afzal, M. Cancan, S. Ediz,
M.R. Farahani, J. Discret. Math. Sci. Cryptogr.,
2021, 24, 427-438. |[Crossref], [Google
Scholar], [Publisher]

[36] Z. Mokhayeri, Adv. J. Chem., 2022, 4, 104-
112. [Crossref], [Publisher]

[37] B. Baghernejad, N.S. Soltani. Asian ].
Green Chem., 2022, 6, 166-174. [Crossref],
[Publisher]



https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Multiplicative+Versions+of+First+Zagreb+Index&btnG=
https://match.pmf.kg.ac.rs/electronic_versions/Match68/n1/match68n1_217-230.pdf
https://doi.org/10.1155/2022/5956802‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Computation+of+Topological+Indices+of+Double+and+Strong+Double+Graphs+of+Circumcoronene+Series+of+Benzenoid&btnG=
https://www.hindawi.com/journals/jmath/2022/5956802/
https://ijrpr.com/uploads/V2ISSUE12/IJRPR2053.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Computation+of+Certain+Degree-based+Topological+Indices+of+Propranolol+%28%F0%9D%91%AA%F0%9D%9F%8F%F0%9D%9F%94%F0%9D%91%AF%F0%9D%9F%90%F0%9D%9F%8F%F0%9D%91%B5%F0%9D%91%B6%F0%9D%9F%90%29&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Computation+of+Certain+Degree-based+Topological+Indices+of+Propranolol+%28%F0%9D%91%AA%F0%9D%9F%8F%F0%9D%9F%94%F0%9D%91%AF%F0%9D%9F%90%F0%9D%9F%8F%F0%9D%91%B5%F0%9D%91%B6%F0%9D%9F%90%29&btnG=
https://ijrpr.com/uploads/V2ISSUE12/IJRPR2053.pdf
https://doi.org/10.1155/2022/8283898‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B18%5D%E2%80%8E%09M.S.+Sardar%2C+I.+Siddique%2C+F.+Jarad%2C+M.+A.+%E2%80%8EAli%2C+E.M.+Turkan%2C+M.+Danish.+J.+Math.+2022%2C+%E2%80%8EArticle+ID+8283898%E2%80%8E&btnG=
https://www.hindawi.com/journals/jmath/2022/8283898/
http://www.m-hikari.com/ijcms-password2007/21-24-2007/mojdehIJCMS21-24-2007.pdf
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=D.A.+Mojdeh%2C+A.N.+Ghameshlou%2C+Int.+J.+Contemp.+Math%2C+Sciences%2C+2007%2C+2%2C+1193-1199.&btnG=
http://www.m-hikari.com/ijcms-password2007/21-24-2007/mojdehIJCMS21-24-2007.pdf
https://dx.doi.org/10.22631/chemm.2017.99300.1013
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+On+Topological+Indices+of+Circumcoronene+Series+of+Benzenoid&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+On+Topological+Indices+of+Circumcoronene+Series+of+Benzenoid&btnG=
http://www.chemmethod.com/article_54920.html
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+Roman+Domination+in+Middle+Graphs&btnG=
https://shjtdxxb-e.cn/wp-content/uploads/2021/07/JSJ.U-3108.2-F.pdf
https://doi.org/10.22034/ECC.2020.254614.1092‎
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=New+degree-based+topological+descriptors+via+m-polynomial+of+boron+%CE%B1-nanotube&btnG=
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=New+degree-based+topological+descriptors+via+m-polynomial+of+boron+%CE%B1-nanotube&btnG=
http://www.echemcom.com/article_118781.html
https://doi.org/10.22034/ECC.2021.272315.1134‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B26%5D%E2%80%8E%09S.+Hussain%2C+F.+Afzal%2C+D.+Afzal%2C+M.+Farahani%2C+%E2%80%8EM.+Cancan%2C+S.+Ediz.+Eurasian+Chem.+Commun.%2C+%E2%80%8E%E2%80%8E2021%2C+3%2C+180-186.+%E2%80%8E&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B26%5D%E2%80%8E%09S.+Hussain%2C+F.+Afzal%2C+D.+Afzal%2C+M.+Farahani%2C+%E2%80%8EM.+Cancan%2C+S.+Ediz.+Eurasian+Chem.+Commun.%2C+%E2%80%8E%E2%80%8E2021%2C+3%2C+180-186.+%E2%80%8E&btnG=
https://d1wqtxts1xzle7.cloudfront.net/81235907/article_127570_e79369c870f0b39b78d6c21c45885001-libre.pdf?1645539413=&response-content-disposition=inline%3B+filename%3DSome_new_degree_based_topological_indice.pdf&Expires=1661122674&Signature=IY-xaZfeugfpe0p8g-vFbL1bbjZLXXqxNFKfPjr1T9EkpJ6zPOTfMbcSkirN0umM3pg63sg1w7VJHz7V850Zo4X-dxA-4tWWRQiUjjpIiPR31nF8OKzVT-UOpBFP96HVJYLZjDauGFeP6zBvWUXdEedA5dVNPPSfM2nEC01Lxt4-hU~plf0bYg5M0WpdCHhqlfbv9pPiTvZNiRvppv3ijbphqwa8FyDuLb1rvDaI7xi-dOkoE05r0HENKaOCnwjmwY3VrdnErrqz5608dQdXB50Fu4wcph6KImejQ9tt7TpGqWeJUYgHRbRWVLDj57MYB7QpAzQtp2UPkt6K2BljnA__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://doi.org/10.3389/fchem.2020.613873‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Closed+Formulas+for+Some+New+Degree+Based+Topological+Descriptors+Using+M-polynomial+and+Boron+Triangular+Nanotube&btnG=
https://www.frontiersin.org/articles/10.3389/fchem.2020.613873/full
https://doi.org/10.1016/j.amc.2017.02.046‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=On+the+edge-version+atom-bond+connectivity+and+geometric+arithmetic+indices+of+certain+graph+operations&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0096300317301571
https://doi.org/10.1155/2017/2941615
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Wang+H.%2C+Liu+J.B.%2C+Wang+S.%2C+Gao+W.%2C+Akhter+S.%2C+Imran+M.+and+Farahani+M.R.%2C+Sharp+bounds+for+the+general+sum-connectivity+indices+of+transformation+graphs%2C+Discrete+Dyn+Nat+Soc+2017+%282017%29&btnG=
https://www.hindawi.com/journals/ddns/2017/2941615/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B30%5D%E2%80%8E%09W.+Gao%2C+M.K.+Jamil%2C+A+Javed%2C+M.R.+%E2%80%8EFarahani%2C+M.+Imran.+UPB+Sci.+Bulletin+B.+80+%283%29%2C+%E2%80%8E%E2%80%8E97-104%2C+2018.+%E2%80%8E&btnG=
https://www.researchgate.net/profile/Mohammad-Farahani-7/publication/324574272_Inverse_Sum_Indeg_Index_of_the_Line_Graphs_of_Subdivision_Graphs_of_Some_Chemical_Structures_314/links/5b73308d92851ca6505db6ce/Inverse-Sum-Indeg-Index-of-the-Line-Graphs-of-Subdivision-Graphs-of-Some-Chemical-Structures-314.pdf
https://doi.org/10.1142/S2661335219500060‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+On+topological+indices+of+honeycomb+networks+and+graphene+networks+&btnG=
https://dergipark.org.tr/en/pub/hujms/issue/38284/442840
https://doi.org/10.3390/sym10120751‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+Edge-Version+Atom-Bond+Connectivity+and+Geometric+Arithmetic+Indices+of+Generalized+Bridge+Molecular+Graphs+&btnG=
https://www.mdpi.com/2073-8994/10/12/751
https://doi.org/10.1155/2019/7297253‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=M-Polynomial+and+Topological+Indices+of+Benzene+Ring+Embedded+in+P-Type+Surface+Network&btnG=
https://www.hindawi.com/journals/jchem/2019/7297253/
https://doi.org/10.30538/oms2018.0038‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Distance-based+Indices+Computation+of+Symmetry+Molecular+Structures&btnG=
https://pisrt.org/psr-press/journals/oms-vol-2-2018/distance-based-indices-computation-of-symmetry-molecular-structures/
https://doi.org/10.1080/09720529.2019.1701267‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B35%5D%E2%80%8E%09M.+Imran%2C+M.K.+Siddiqui%2C+S.+Ahmad%2C+M.F.+%E2%80%8EHanif%2C+MH+Muhammad%2C+M.R.+Farahani.+J.+%E2%80%8EDiscret.+Math.+Sci.+Cryptogr.+22+%287%29%2C+1229-%E2%80%8E%E2%80%8E1248%2C+2018.+%E2%80%8E&btnG=
https://www.tandfonline.com/doi/abs/10.1080/09720529.2019.1701267
https://doi.org/10.1080/09720529.2019.1688965‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B36%5D%E2%80%8E%09S.+Ahmad%2C+H.M.A.+Siddiqui%2C+A+Ali%2C+M.R.+%E2%80%8EFarahani%2C+M.+Imran%2C+I.N.+Cangul.+On+J.+Discret.+%E2%80%8EMath.+Sci.+Cryptogr.+22+%287%29%2C+1151-1164%2C+2019.+%E2%80%8E&btnG=
https://www.tandfonline.com/doi/abs/10.1080/09720529.2019.1688965
https://doi.org/10.30538/psrp-easl2019.0011‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Degree+based+graph+invariants+for+the+molecular+graph+of+Bismuth+Tri-Iodide&btnG=
https://pisrt.org/psr-press/journals/easl-vol-2-issue-1-2019/degree-based-graph-invariants-for-the-molecular-graph-of-bismuth-tri-iodide/
https://doi.org/10.1080/02522667.2020.1747191‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B38%5D%E2%80%8E%09M.+Cancan%2C+S+Ediz%2C+M+Alaeiyan%2C+M.R.+%E2%80%8EFarahani.+J.+Inf.+Opt.+Sci.%2C+41%284%29%2C+949-957%2C+%E2%80%8E%E2%80%8E2020.+%E2%80%8E&btnG=
https://www.tandfonline.com/doi/abs/10.1080/02522667.2020.1747191
https://doi.org/10.33945/SAMI/ECC.2020.5.11‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+On+ve-degree+atom-bond+connectivity%2C+sum-connectivity%2C+geometric-arithmetic+and+harmonic+indices+of+copper+oxide&btnG=
http://www.echemcom.com/article_104702.html
https://doi.org/10.33945/SAMI/ECC.2020.6.1‎
https://scholar.google.com/scholar?hl=de&as_sdt=0%2C5&q=The+eccentric+connectivity+index+of+polycyclic+aromatic+hydrocarbons+%28PAHs%29&btnG=
http://www.echemcom.com/article_104780.html
https://doi.org/10.1080/02522667.2020.1748274‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B46%5D%E2%80%8E%09M.+Alaeiyan%2C+F.+Afzal%2C+M.R.+Farahani%2C+MA+%E2%80%8ERostami.+J.+Inf.+Opt.+Sci.%2C+41%284%29%2C+933-939%2C+%E2%80%8E%E2%80%8E2020.+%E2%80%8E&btnG=
https://www.tandfonline.com/doi/abs/10.1080/02522667.2020.1748274
https://doi.org/10.1080/02522667.2020.1748273‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=%E2%80%8E%5B47%5D%E2%80%8E%09M.+Cancan%2C+S.+Ediz%2C+S.+Fareed%2C+M.R.+%E2%80%8EFarahani.+J.+Inf.+Opt.+Sci.%2C+41%284%29%2C+925-932%2C+%E2%80%8E%E2%80%8E2020%E2%80%8E&btnG=
https://www.tandfonline.com/doi/abs/10.1080/02522667.2020.1748273
https://doi.org/10.1080/09720529.2021.1882159‎
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+A+study+of+newly+defined+degree-based+topological+indices+via+M-polynomial+of+Jahangir+graph&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=+A+study+of+newly+defined+degree-based+topological+indices+via+M-polynomial+of+Jahangir+graph&btnG=
https://www.tandfonline.com/doi/abs/10.1080/09720529.2021.1882159
https://doi.org/%2010.22034/ajcb.2022.329529.1108‎
http://www.ajchem-b.com/article_149590.html
https://doi.org/10.22034/ajgc.2022.2.6‎
http://www.ajgreenchem.com/article_153689.html

Study of middle graph for certain classes of graph ...

[38] E.S. Whaib, M.A. Mousa, Chem. Methodol.,
2022, 6, 783-789. [Crossref], [Pdf],
[Publisher]

[39] N. Farhami, J. Appl. Organomet. Chem.,

2022, 2, 163-172. [Crossref], [Pdf],
[Publisher]

[40] M. Jafari, Prog. Chem. and Biochem. Res.,
2022, 5, 115-124. |[Crossref], [Google

Scholar], [Publisher]

Journal of Medicinal Page |62
and Pharmaceutical

Chemistry Research

) SAMI

How to cite this article: Muhammad Shoaib
Sardar*, Muhammad Asad Ali, Faraha Ashraf,
Murat Cancan. Study of middle graph for
certain classes of graph by applying degree-
based topological indices. Journal of
Medicinal and Pharmaceutical Chemistry
Research, 2023, 5(1), 50-62.

Copyright © 2023 by SPC (Sami Publishing Company) + is an open access article distributed

under the Creative Commons

Attribution
(https://creativecommons.org/licenses/by/4.0/),

License (CC  BY) license
which permits unrestricted use,

distribution, and reproduction in any medium, provided the original work is properly cited.



https://doi.org/10.22034/CHEMM.2022.350942.1573‎
http://www.chemmethod.com/article_154162_993fb1de13556823200b74066deb076c.pdf
http://www.chemmethod.com/article_154162.html
https://doi.org/10.22034/jaoc.2022.154821‎
http://jaoc.samipubco.com/article_154821_30044ef5fd795b75b9cfb64df8109792.pdf
http://jaoc.samipubco.com/article_154821.html
https://doi.org/%2010.22034/pcbr.2022.334130.1217‎
http://www.pcbiochemres.com/article_147385_3bff5554370c34b60d6105161410d091.pdf
http://www.pcbiochemres.com/article_147385_3bff5554370c34b60d6105161410d091.pdf
http://www.pcbiochemres.com/article_147385.html
http://www.samipubco.com/
https://creativecommons.org/licenses/by/4.0/

