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Abstract---A Link graph H is obtained by connecting p number of
Fullerenes to a single wall carbon nanotube using covalent bonds. R-
graph, R-Vertex, R-Edge, R- Vertex neighborhood, R-Edge
neighborhood of these Link graphs are obtained in this paper. First
Zagreb Index and Second Zagreb index of these graphs are derived
using M-Polynomial method.
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Introduction

Topological indices are numerical terms popular in mathematical chemistry and
these quantities are widely used for predicting properties of chemical compounds
from its molecular structure [1], [2]. It must be a structural invariant, means that
every graph automorphism preserves it. There have been defined several
topological indices, and many of them are used to model chemical,
pharmacological, and other aspects of molecules. Among different types of indices
degree-based indices are derived from the degrees of the vertices of a molecular
graph. Firstly, Wiener index, is introduced by the Chemist Harold Wiener in 1947
and is defined as

W(H) = >, dy +dy
uveV(H)

Gutman and Trinajstc’[3]-[5] looked into the dependence of an alternant
hydrocarbon’s total m-electron energy, and they came across the terms denoted
by M; and M2, commonly known as Zagreb indices of the first and second kinds,
and are defined as
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Mi(H) = Y d2(u)
u€vV(H)
M>(H) = > dwd)
uveE(H)

In this paper, First and second Zagreb indices are developed on some graph
operations[6], [7]) of two molecular graphs. The molecular structure considered
here are allotropes of Carbon, known as Carbon nanotube and Fullerene. We use
the following definitions:

Definition 1 — The R -graph[8] of a graph H is represented by R(H) and is obtained
from H by linking a vertex we € V(H) corresponding to each edge e = uv €

(H) andjoining we to end vertices u and v for each edge e.

Definition 2 - R -Vertex join [9] of H] and H2 is represented by R(H) is obtained
from R(H1) and H2 by linking every vertex of V(H1) and V(Hz) by an edge.

Definition 3 - R -Edge join [9] of H1 and H2 is represented by R(H) is
obtained from R(H1) and H2 byjoining every new vertex of R(H:) and V(H2) by
an edge.

Definition 4 - R -Edge neighborhood link graph [10] between H1 and H2 is
represented by RE(H) is obtained by joining the neighbourhood separated

vertices of newly added vertices of R(H1) to each copy of H> by an edge.
Definition 5 - R -Vertex neighborhood link graph [10] between H1 and H2Q is

represented by Ry, (H) is obtained by joining the neighborhood separated vertices

of an existing vertex of (H;) are connected to each copy of Hs by an edge.
Definition 6 - Let H be a graph. Then M-Polynomial [11] of H is defined as

M(H: x, y) = ¥ mij (H)x'y
i<j

where mij (H), i,j =2 1 be the number of edges uv of H suchthat dy, dy={i, j}.

Some degree based topological indices were derived from
M-Polynomial and are given below:

Table I
EXPRESSION OF M1 AND M2 WITH M-POLYNOMIAL

Topological |f(x1, x2) [Expression with M-
Index Polynomial
Milx1 +x2 |(Dx1 + Dx2 )M(H: x1,
x2)x]_ =x2= 1
M2p1x2 (Dx1 Dx2 )M(H: x1,
x2)x]_ =x2= 1
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Figure 1. Swent Based Carbon Nanobud [2X 2]-HP ZIGZAG (10,0)
Remarks

Here we consider the molecular graph which corresponds totwo allotropes of
carbon viz Carbon nanotube and Fullerene.

Research methodology

Methodology we used here is edge partition and analytical methods. We devised
the number of edges based on the degree of its end vertices. Also, we used
MATLAB to plot the graph of each index.

Results and Discussions

The different Link graphs such as R-Vertex Link graph, R- Edge Link graph, R-
Vertex Neighborhood Link graph, R- Edge Neighborhood Link graph are obtained
and established the popular first and second Zagreb indices through M-
Polynomial. Throughout the paper, M represents M- polynomial, M: and M,
denote the first and Second Zagreb indices.

I. R- graph of Single wall carbon nanotube
Let H; be the molecular graphs of single wall CarbonNanotube. Also let (H1) be

the R-graph of H1.

Theorem 1 - (R(H1)) represents M-Polynomial of H

and let M1(R(H1)) and M2(R(H1)) be the first and secondZagreb indices
respectively, then

. (R(Hy)) = k(3n — 2)x5x51 + 4kx5x‘*1+2[24k(3n

— 2) + 4k]x6x2 + 4kx*x?].
M1(R(H1)) = 4k(21n + 110).
. M3(R(Hy)) = 4k(45n + 14).

[

W 2

Proof — 1. Let H1 be the molecular graph of carbon nanotube and (H1) be the R -
graph of H1. All the edges of
(H1) can be categorised under following partitions.
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Ess = {uv € (H)/du = 6,dv = 6} = |mgg]
(3n —2).

Esy = {uv € (H)/du = 6,dv = 4} = |mg| = 4k.
Esy={uv € (H)/du = 6,dv = 2} = |mg| =
2k(3n — 2) + 4k.

Eyp ={uv € (H)/du = 4,dv = 2} = |my| = 4k.

From definition of M-Polynomial

(K(H1)) = m55x°x° + Mgx®x* + mgpx°xs + My x*xE
2 12 1 12
= (8 —uxexe “asixoxs ¢ o 124k(Sn = 2) £
4KI°X 4Kx*x‘ =

2D =x _'___l—(T(‘(H )]I X [(6!{(371 - IZ.);\:”JE0 +
X1
zémxIX"Z + |1:Lon - 4) + zqg; xe ot mxx“xay

D _I(R(H J)j x (6k(3n - 2)x°xb +
X 2
IOéI‘]’-I’ZﬂP 4 3n — 1.) + tﬁi__lé“'X? + tiKI"I?JI

(Dy). . _,=60Bn—2)+24k+ 12k(3n — 2) + 24k
1 2
+ 16k
=54kn + 28k
(sz) x1=x2=1 = 6(3?1 — 2) + 16k + 4&3,” _ 2) + 8k

+ 8k
=30kn+ Ik

My(R(H1)) = (Dx, + D d(R(HY)) | _

M1(R(H1)) = 54kn + 28k + 30kn + 12k
M ((H_)) = 4Kk[ZIn + 1U]

ML(R(H_1))

FIGURE II
First Zagreb Index Of R(H1)
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a
3.Dx1 sz .5 %(Dxa;
=x1x2|(36k£L3Nn —&)x;x; + 901(1’311"2 + |24k(3n — 2) +
46K|“‘J¥‘2 + .ﬂZK}‘?Aﬂi}J |
(DxlegMZ(R(Hl))x =x =1
= jb{dn — 2)906k + 14Kk 3n — 2)48k

+ 32k
M_((H_)) = 18Ukn + >0k

M (LHL) = 4K145N + 14).

M2(R(H1))

FIGURE III
Second Zagreb Index Of R(H1)

R-Vertex Link graph of Single Wall Carbon Nanotube and Fullerene

Let H, and H; are the molecular graphs of single wallCarbon Nanotube and
Fullerene respectively. Also let

R(H) be the R-Vertex link graph of H1 and H2.

Theorem 2 -Let (Rv(H)) , MI1(Rv(H)) and M2(Rv(H)) be the M-Polynomial,
First Zagreb index and

Second Zagreb index respectively. Then,
1. (R (H)) = [k(3n — 2) — 3]x5x6 + 3x5x7 +
12 12
ARXTXY + B/XX 4+ SX°XT + XX+ (L3N — £) + 4K —
12 i 2 i i

3)=xY + IX<XT + 4KX4XT.
1 2 1 2 12

2. Mi(Ry(H)) = 2k(42n + 13) + 581.
3. My(R,(H)) = 12k(15n + 2) + 866.

Proof - 1. Let R(H) be the molecular graph of R- Vertex Link graph of H: and Ho.
All the edges of graph (R(H)) can be categorised under following partitions
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Ess = {uv € (H)/du = 6,dv = 6} = |mgs| =
(3n—2)—3.

Es1 = {uv € (H)/du = 6,dv = 7} = |mg]| = 3.

Eys = {uv € (H)/du = 4,dv = 6} = |mu| = 4k.

Eyz = {uv € (H)/du = 3,dv = 3} = |ms3| = 87.

Ey = {uv € (H)/du = 3,dv = 4} = |myu| = 3.

Eyp = {uv € (H)/du = 4,dv =7} = |my| = 1.

Ey = {uv € (H)/du = 2,dv = 6} = |mys| = 6kn — 3.
Ey = ({uv € (H)/du = 2,dv = 7} = |my| = 3.

Ey = {uv € (H)/du = 2,dv = 4} = |my| = 4k.

From definition of M-Polynomial

(H:xy,x2) = Xiggm ; (H)x{ .
M-Polynomial is derived as:

(Ry(H):x1,x2) = mséxﬁx'ﬁﬁ + mé?xﬁxf + m46x”‘xf’ 2
+ MAXX + Mag + Ma47X X

+ m?.ﬁxsz + m?.?xlxz + m24x1x
(KplH)) = |ELdn — £2) — 5|x°x; -|2— 5x°x; —E 4Kx*x°1 -|2—
es;x;xz + 5x°1x*2+ x*lx' £33N — £) + 4Kk — 3)xxv

1_2
IxXx’ + dKX-XxT.
1 2 12

2. First Zagreb index of R(H) is defined
Ml(Rv(H))a: (Dx-| + Dxa:lﬂ(Rv(H)? X1, xz)x1=x2=1

Dy =x1 E[(RU(H)?XL x2)]
=X KL 4 Z) — :be;x; + lzstlez-I— 10Kx°1x“2 +
B X 3xx? + 0Xx4xT + 4x-;x’2+ lbkn — 3) X z.x1x‘é+
0X1X! + BKX1XT|
D =x " |M(R (H)x xJJ
X2 2 dx-
=x2[(k(3n — 2) — 3)69q‘5x;? + 21xfxf + 24kxtxd +
87 X 3xx3 + 12xix32+ Tx%x%+ (6kn — 3) X 6x3x3 +
zlx;x”z + J.DKXJ“E;

(Dx?l_ =6[(3n—2)—3]+18+16k+261+6
x1=x2=1

+4+2(6kn—3)+ 6+ 8k
=30kn + 22k + 271
=2(15n+ 11) + 271
(Dk'a:Ll_v = 6[(3n—2)—3]1+21+24+261+12
+ 7+ 6(6kn —3) +21 + 16k
=54kn + 4k + 310
=2(27n + 2) + 310.
Ml(Rv(H)) = (DxL + Dx;ﬂ(Rv(H); X1, x2)x1=x2=1
M1i(R,(H)) = 2k(15n + 11) + 271 + 2k(27n + 2) + 310
M(R,(H)) = 2k(42n + 13) + 581
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M1 RAH))

200

n C‘).,C k
FIGURE IV
First Zagreb Index Of R(H)

3. Second Zagreb index of R,(H) is defined as

X1 x2 ax x3
=x1x::_|](g_l:3n —Z)— S)jbx;xz + ltix:i X ',rx; +

LOKX? X 60X 4 8/ X 3x2 X 3x2 + 0X4 X 4x3 +
4% X /X3 (oNK — 3)°X 2X1 X 0%+ 6X1 X /X +
8kxi X 4x3]

(Dx1 Dxtl(Rv(H); X1, x2)x1=x1=1
=36((3n—2)—3)+18x%x 7
+ 16 X6k +87X9+24+ 28
+24(3n—2) +48k —36+42 + 32
M_(K (H)) = 180kn + 24K + 300

M5(R,(H)) = 12k(15n + 2) + 866.
6x107.
4> 107,

2x107.

M2(RV(H))

e U

— 20

i 0 o K
FIGURE V

Second Zagreb Index Of R(H)
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R-Edge Link graph of Single Wall Carbon Nanotube and Fullerene

Let H1 and H2 be the molecular graphs of single wall Carbon Nanotube and
Fullerene respectively. Also let
R(H) be the R-Edge link graph of H1 and H2
Theorem 3 - If M , M1(Re(H)) and M2(Re(H)) are M- polynomial, First and Second
Zagreb indices of Re(H) respectively, Then
L__LK\H); X1, X2) = K\3N — £)X°X° + 4KX*x" +

(ORI — ZIX“X® + LX°X° + 4KXX™ 4 B/X°%° + 4xoxe,

12 172 12 12 12

2. Miy(R.(H)) = 4k(21n + 10) + 552.
3. M3(R.(H)) = 4k(45n + 32) + 771.

Proof — 1. Let (R(H)) be the molecular graph of R-
Vertex Link graph of Hi and H2. All the edges of graph

R(H) can be categorised under following partions.
Egs = {uv € (R(H))/du = 6,dv = 6} = |mel
="(3n—2).

b46:1u?.?l:u‘( \fi))/au =4,ar = o —= |'m | = 4K.
e

E =jur ek H))/du=<,dr=0bt=m é

26 e ]

= 6kn — 2.
Ess = {uv € (R.(H))/du = 3,dv = 6} = |m3¢| = 2.
Ey = {uv € (R,(H))/du = 2,dv = 4} = |my| = 4k.
E3s = {uv € (R.(H))/du = 3,dv = 3} = |mas3| = 87.
E3yy = {uv € (R.(H))/du = 3,dv =4} = |my| = 4

From definition of M-Polynomial

MH:x ,x )=) m (H)x*xJ.
1 2 isj ij 12
M-Polynomial is derived as:
eli1): X1, X2) = mééx"xl” ;r 7?146)5”%1“ ;r mzﬁx‘xl“
+ mgﬁx“xg + mel“xz' + muxl“xz“
+ Maax>x*
=L3Nn — £)XUXY + 4KxTXY + (bkn — £)x<x® + ZXx°x° +
12 1 2 12 i2
GKX=X" + 8/X°X° + 4x°x7.
12 12 12

2. FEZagreb index of R.(H) is defined
as

Ml(Re(H)) = (Dxi + ngM(Re(H)i X1, x2)x1:x2:1
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D =[(R (H);x ,x )] =x [k(3n —2)x 6x5x6 +
X e 1
1b.}cx-1’x“ FZlokn — 2) x x1x“ + bxfx" + BRXIXT +

201X5X5 + 12X
1 2 12
D =x :L(R_(H).x x )J = x [k(3n —2) X

X2 2,
bxvx- + 14.‘(}‘."‘1" + DLDK'R — AJ X Xfx; + ux;x; +

lb.‘lcx%x-" =+ ZC-UC“"X" + 16x°Xx°|
1 12
D1) —ISkn—12k+l6k+12kn 44648k
x1=x2=1
+261 + 12
=30kn + 12k + 275
=26(5n + 2) + 275
(,) = 18kn — 12k + 24k + 36kn — 12 + 12
x1=x2=1
+ 16k + 261 + 16
=54kn + 28k + 277
=2(27n + 14) 4+ 277
(Dxl + ng:l(Re(H)i X1, x2)xl=x2=1
M1(R(H)) = 26k(5n + 2) + 275 + 54kn + 28k + 277
Mi(R.(H)) = 4k(21n + 10) + 552.

N

M1(Re(H))

FIGURE VI
First Zagreb Index Of R(H)

3.Second Zagreb index of R.(H) is defined as
MZ(R.?(H)) = (Dx1 Dxa:]ﬁ(ﬂe(H); X1, x2)x1=x7_=1

Dy Dy, = a (Dxa;
= x1X7]k(3n — 2) X bx? X 6x° + 24k K 4x3x°
T \JUKIL —114; A, 24.);1.&.2 T JUA%
+ 32kx1xg + 261 X 3xgx3
+ 16 X 3xx°
1_2
(Dxlepl_(Re(H); X1, xZ)x1=x2=1
= 108kn — 72 + 96k + 72kn — 24 4+ 36
+ 32k + 783 + 48
M>(R.(H)) = 180kn + 128k 4+ 771
M3(R.(H)) = 4k(45n + 32) + 771.
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(&)

M2(Re(H))

FIGURE VII
Second Zagreb Index Of R(H)

R-Vertex Neighborhood Link graph of Single WallCarbon Nanotube and
Fullerene

Let H, and H; are the molecular graphs of single wallCarbon Nanotube and
Fullerene respectively. Also let
Ry, (H) be the R-Vertex Neighbourhood link graph of H1

and H2.
Theorem 4 - If M , M1 (Rv,(H)) and M2 (Rvy,(H)) are M-polynomial, First and
Second Zagreb indices of Ry, (H) respectively,then

1. (Ry (H); x1,x2) = [kf3n — 2) — 9]x®x6 4 9x5x7 4

1 12

el + JLexext + YATX LXK =
12 12 12 12

2. M (Ry,(H)) = 4(9n +4) + 3345,
3. M (Ry,(H)) = 12(9n +2) + 5184.

Proof - Let Ry, (H) be the molecular graph of R-Vertex
Neighborhood Link graph of H; and H, All the edges of
graph Ry, (H) can be categorised under following partions
Egs = {uv € E (Ry,(H)) /du = 6,dv = 6} = |mssl

=(3n-2)-9.
Egr = {uv € E (Ry,_(H)) /du = 6,dv = 7} = |mg7| = 9.
Ess = {uv € E (Ry_(H)) /du = 4, dv = 6} = |mag = 4k.
Es3 = {uv € E (Ry,(H)) /du = 3,dv = 3} = |mas3]

=522,

Ey = {uv € E (Ry,(H)) /du = 3,dv = 4} = |maq
=1243=15.

Ey ={uv € E (Ry, (H)) /du = 4,dv =7} = |my7|
=6+3=09.

From definition of M-Polynomial
MH:x ,x )=2 m (H)x' x/.
12 i<i G 1z
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M-Polynomial is derived as:
M RV (H}:xl,xz}
" = MgeX™ X" + Mg7x™Xx" + Mggx X~
L2 12 1z
_-I— m33x1 x2 =+ m47x1 x2 + m34xi‘x2
=[k(3n — 2) — 9]xy 22 + it dhxiyt F 87 x
6xixd + 9xix+ 158y,

(Rv,(H); x1, x3)
= (31 — 4) — Warx® + Yxox’

+ dloctxt + 522030 § oxdT
12 172 12
+ 12X,
12
1. First Zagreb index of Ry, (H) is defined as

My (Ry(H)) = (Dx, + Dx)M(Ry, (H); x1, x2) R
a3 =x =
Dx_1 =1 —[(RV,‘(H): %1, X2)]
=x1|&L3n —2)— gjéﬁbx_: + b4x:x; + lbkxixg +
B X 18X4x° + 30x°x’ + 42x°x7]
1 2 2 132
D =x _|M{R (H);x,x)l
x3 2 ax Vi 1 2
= xz&&:)ﬂ. — &) — YJoxrXx¥ + 02XVXY + LH4KXTXY +
1 2 12 132
JLL R IXUXY + DIXTXY + DUXUX?|
12 12 12
(D_) =6[(3n —2) — 9] + 54 + 16k + 1566

1 xy=xp=1
+364+45
=18kn + 4k + 1647
=2(9n + 2) + 1647
(@) =6[(3n—2) — 9] + 63 + 24k + 1566
x{=xa=1
+63+60
=18kn+ 12k 4+ 1698
=6(3n + 2) + 1698

(Dsy + D )M(Ry, (H); X0 22)

M (Ry, (H)) = 2(9n + 2) + 1647 + 6k(3n + 2) + 1698
My (Ry,(H)) = 4(9n + 4) + 3345.

60

n 0 :“..O K
FIGURE VIII
First Zagreb Index Of RVn (H)

3.Second Zagreb index of Ry, (H) is defined as
M3 (R, (H)) = (Dxy Drad(Rv,(H); X1, %2)_ __ _,

a
Dy Dy,= xl&_(D.q;
1
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= xpxallkl3n — 2) — 9) X 36x°x> + 3/8x°x® + Yokxsx?
+ 403'25x‘x~ + Z,JZ,X"JC" + 15Ux4x°| -

(Vs UKy \11); X1, X2) x:m: ’
= 108kn — 72k — 324 + 378 + 96k
+4698

Mz (Ry,(H)) = 108kn + 24k + 5184

M (Ry(H)) = 12k(9n + 2) + 5184

M2(Rvn(H))
N

—_

o

60

FIGURE IX
Second Zagreb Index Of Ry, (H)

R-Edge Neighborhood Link graph of Single Wall Carbon Nanotube and
Fullerene

Let H; and H; be the molecular graphs of single wall
Carbon Nanotube and Fullerene respectively. Also let

Re(H) be the R-Vertex Neighborhood link graph of H; and
H-.

Theorem 5 - If M (Rg(H)) M, (Rg,(H)) and
Mz (Rg,(H)) are M-polynomial, First and Second Zagreb
indices of Re (H) respectively, then

1. (Re (H);x1,x2) = [kf3n — 2) — 5]5'55356 + Sxbx7 4
‘mxzﬁ’ TGN — £)°X° o 2X°X" + P e =2

Lrax-x- + bX*XT + 4X7TX'
12 12 1 2

M (Re(H)) = 4k(21n + 8) + 1123,
M. (Re(H)) = 54k(5n + 2) + 1284.

Proof — 1. Let Re(H) be the molecular graph of R-

Vertex Neishbourhood Link graph of Hy and H, All the
edges of graph R (H) can be categorized under following

partitions.

E¢s = {uv € E (Re(H)) Jdu = 6,dv = 6} = |mg
=(3n-2)-5.

Eg7 = {uv € E (Rg(H)) /du = 6,dv = 7} = |mg7| = 5.

Ey = {uv €E (Rg, (H)) /du = 4,dv = 6} = |mus| = 4k.



Ez = {uv € E (Re(H)) /du = 2,dv = 6} = |masl
= 6nk — 2.

Ezr = {uv € E (Rg(H)) /du = 2,dv = 7} = |my| = 2.
Es = {uv € E (Re(H)) /du = 2,dv = 4} = |ma4| = 4k.
E33 = {uv € E (Re(H)) /du = 3,dv = 3} = |mas|

=174,
E = {uv € E (Re(H)) /du = 3.dv = 4} = |mul = 6.
E47 = {uv € E (Re(H)) /du = 4,dv = 7} = |ma7| = 2.
From definition of M-Polynomial

M(H:x ,x )=Y¥m (H)x!x
1772 i 172

=
(RE“(H): X1, xg)
méﬁxuxc‘ + m.s x°x' + m45x*x°

o s
+ mssxlx + mux x + m4ax x
(Ke (H); X3, X2I=IK(3N — 2) = 5|7 + .‘;x“x’ +
2
%x'x“ + LonKk — Aj"x"' —I' AX=XY + 4KX°XT 1’

12 1 2
J..“-\‘-x“x“ + DX"X" + Ax*x
i3

2. Fust Zagreb mdex of Re(H) 1s defined as
M; (Re(H)) = (Dx, + Dx)M(Re, (H); x1,%2)  __

é
D =x __ [(Re,(H); x1, x2)]
x1 1 1
=x1[(k(3n — 2) — 5)69{{15 $ 4+ 30xFx] + 16kxfx§ +
Lonk — £ Axlxz“ + 4-x1x -I— ﬁkxlx’ + JAAx‘-xa +
l&x“x“ + tjx°x’|
D —x _lm [H),x x )1
x3
= xm(ig:m - 4; - ::joxvx" T+ ADXNXY + LAKXTXY +
12 12 12

=5

LBk — 24) X bX=XY + 14X=X“ + LOKX“XY + 22L.X°%= F
12 12 12
LAyt + 14xEx|
12 1z

(Dx,g;r_ .= 18kn — 12k — 30 + 30 + 16k + 12nk — 4
‘ +4+48+522+18+8
=30kn + 4k + 556
=2(15n + 2) + 556
(Dr) ___, = 18kn — 12k — 30 + 35 + 244 + 36nk — 12
1 2
+ 14 + 16k + 522 + 24 + 14
=54kn + 28k + 567
=2(27n + 14) + 567
(D, + Dx)(Re, (H); x4, x2) S
= 30kn + 4k + 556 + 54kn + 28k + 567
M, (Re(H)) = 84kn + 32k + 1123

My (Re(H))
= 4(21n + 8) + 1123.

3x107 .
£ 2107
&
o
= 1x10’
=

0107

600 .
& 0 o
FIGURE X

First Zagreb Index OFRE(H)
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3 Second Zagreb index of Rg, (H) is defined as

xrx £l

Mz (Re(H)) = (D, Dz )M{(RE, (H); x1, x2)

I R S R

— 1
_x x [iL3n — 24) —5) X ;‘ar""x1 + LlUx=x= +
J.Z,Uh:x"x’ +lbnk — 4) X )Ux“l" + ?S-lx*f’_‘l' 45Kx4x‘ +
12
J.U'-H-x“xz T .r;_xux‘ T 64x‘x"|
12

U&&:!lﬂi' U"U P X1, Xz)
12

x1=x2=1
= 90kn — 60k — 150 + 210 + 120k

+ 1800k — 60 + 84 + 48k + 1044 + 72
+84

M (Re(H)) = 270kn + 108k + 1284

Mz (Re(H))
= 54(5n + 2) + 1284,

M2(REn(H))
o

FIGURE XI
Second Zagreb Index OFRE(H)

Conclusion

In this paper, we obtained different Link graphs of Carbon Nanotube and
Fullerene through graph operations such as R-graph, R-Vertex join graph, R-edge
join graph, R-vertex neighborhood and R-Edge neighborhood graphs and derived
the M-polynomial for each graph. We established First and Second Zagreb indices
of all these link graphs through M- Polynomial method. From the plots of the
variation of indices with molecular structure parameters, we observe that the
behavior of all indices is very close.
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