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Abstract: Graphene is a honeycomb lattice of carbon atoms. Graphene's hexagonal lattice can
be regarded as two interleaving triangular lattices. A topological index for molecular graph is
a numerical quantity which is invariant under automophisms of the graph. The topological
indices can be obtained from the corresponding topological polynomials. In this paper
augmented polynomial, augmented Revan polynomial, augmented reverse polynomial and
Second hyper-Revan polynomial are investigated for graphene.
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Introduction

On the basis of Wiener index, H.Hosoya
introduced the wiener polynomial (Hosoya
polynomial) in 1988 [1].The Hosoya
polynomial is defined as:

H(G,X) = 1% Euy eE(G) %
A topological index is a numerical
parameter mathematically derived from the
graph structure. The topological indices of
graphene are studied by G. Sridhara [2-3].
The fourth and sixth Zagreb polynomials for
nanostar dendrimers are studied by W.Gao
[4]. The Schultz polynomials of molecular
graphs are studied by [5-6]. Augmented
Revan Index and its polynomial of certain

diwu)

families of benzenoid systems, Hyper-Revan
Indices and their polynomials of silicate
networks and Arithmetic—geometric reverse
indices of certain networks are studied by

V. R. Kulli [7-9]. Revan and hyper-Revan
indices of octahedral and icosahedral
networks are studied by Abdul Qudair Baig
et al [10]. Hosoya Polynomial and
Topological Indices of the Jahangir Graph J
7. m are studied by A.R. Nizami et al [11].
Many topological polynomials appear in the
molecular topology [12-15]. Our notations
are standard and mainly taken from standard
books of topology [16].
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In this paper augmented polynomial,
augmented Revan polynomial, augmented
reverse polynomial and Second hyper-Revan
polynomial are investigated for graphene.

2. Materials and method

A molecular graph is constructed by
representing each atom of a molecule by a
vertex and bonds between atoms by edges.
A molecular graph is a simple graph related
to the structure of a chemical compound. Let
G be a graph with vertex set V(G) and edge
set E(G). Let deg(u) denote the degree of the
vertex u in G. Graphene is an atomic scale
honeycomb lattice made of carbon atoms.
The structure of graphene G(m,n) with n
rows and m columns is shown in figure (1).

For n= 2 and mzl, the partition of edge set
of G(m,n) are:

E,= {uv |d,=d\=2}, E>= {uv |d,=2,d,=3} and
Es= {uv |d,=d,=3}.

From structural analysis it is observed that
|E1| = n+4, |Ez|=4m+2n-4 and  |E3|= 3mn-
2m-n-1.

Let ﬂl(G),S(G) denote the maximum and

minimum degree of among vertices of G.
The Revan vertex degree of a vertex v in G

is defined as: rg(v)= ﬂl(G)+“‘T(G)-
ds(v),where dg(V) is the degree of a vertex v
in G and the reverse index degree of a vertex

v in G is defined as co(v)= 2(G)-
ds(v)+1.The reverse edge connecting the
vertices u and v will be denoted by uv.
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3. Results and discussion

The method explained to compute
the polynomial of first Zagreb index by
Sulemani can used to compute the
augmented polynomials [17].

The augmented polynomial is defined as:
dudy ..
}x(dﬂ"' dp-z'

AP(G,X) - Em:EE(G

The augmented Revan polynomial is defined
as:

rolwrgim

—_ - 133
7o l+rori-

ARI(G x) = ZuveE (@)

The arithmetic-geometric reverse index of a
graph is defined as:

EHEEE(G} 2 5}%
AGC(G) = vt
In the same way the augmented reverse

polynomial can be defined as:

CuCp
Cp4+Cp—2

ARC(G,x) = ZuveE(e) ¥

And the Second hyper-Revan polynomial of
graph G is defined as:

Eﬂ v E X 2
HR2(G,x) = E(e) (r @1 WP

The structure of graphene G(m,n) with n
rows and m columns is shown in figure (1).

The partition edge set of G(m,n) are: E;=
{uv| dy = dy= 2}, E;={uv| dy, = 2, d, =
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3Yand Ez= {uv| d, = d,= 3}.From the
structural analysis of graphene it is observed
that |E1| = n+4, |Ez| = 4m+2n-4 and |E3| =
3mn-2m-n-1 [18].

3.1 Augmented Revan polynomial

The augmented Revan polynomial is
computed as:

The Revan vertex-degree of a vertex v in G

is defined as:  re(v)=  2(G)+9(G)-
dge(v),where dg(Vv) is the degree of a vertex v
in G and the reverse index degree of a vertex
v in G is defined as:

co(Vv)= ﬂl(G)-dG(v)+1.The reverse edge
connecting the vertices u and v will be
denoted by uv. From structural analysis of

graphene, ﬁ(G) =3, f"?(G) = 2 and E;= {uv|

u= dv=2},
dv=3}.

DE:= fuv] dy = dv= 2}, re(v)= 2(G)+%(G)-
ds(V) , re(u)=3+2-2 = 3, rg(v)= 3+2-2=3,
2)Ex= {uv| dy = 2, dv = 3}, re(v)=
86)+9(G)-de(v), , re(U)=3+2-2 = 3, re(V)=
3+2-3=2,

3)E= {uv| dy = 3, dy = 3}, re(v)=
2G)+5(G)-ds(v), re(U)=3+2-3 = 2, ra(v)=
3+2-3=2,

rolurg ()

S
TG +TE(F)—-2

ARI(G x) = ZweE (@)%
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gl gl
rol+ rp(n)-2 ro (Werp (-2
Em‘E EL(G}I +EHFEE1I:G}:I T
rgldrp)

rol+rg (-2
Em‘E EE(G}I

EE . g Ee2

i, _S7& B
x4 (4m+ 2n— xS,

=2
(3mn—2m—n —1) x' Tz

(n+4)

&3

2.8 £ 5
(n+ 4]x(4} + (4m + 2n— 4jx(:} +
B =
(3mn—2Zm—n—1) x&

3.2 Augmented reverse polynomial
Augmented reverse polynomial can be
computed as:

Cutp o
Cor4Cp—2

ARC(G x) = Zuwes(@) ®

DE= {w] dy = d= 2} ce(v)= 2(G)-
ds(V)+1, ca(V)= 3-2+1=2, cg(u)= 3-2+1=2.

2)Er= {uv| dy = 2, dy = 3}, ce(v)= 2(G)-
ds(v)+1, ce(v)=3-3+1=1, cg(u)= 3-2+1=2,

3)E,= {uv| dy = 3, dy = 3}, ca(v)= 2(G)-
ds(V)+1, ce(v)= 3-3+1=1, cg(u)= 3-3+1=1.
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Cutp o
Cor4Cp—2

ARC(G,x) = Zuvea(e) ¥

Cutp 1 CuCp
zzzzeEI(G}x Furfp=2 +223E1(G}x Fufr=
Culp .
+233555(G}x Furfem2 .

E]

TeT -

_(n+ x|

Ten

(4m+ 2n — 4]x':='-+1—='-}: + (3mn—2m—
w1

n— ']_jx(iﬂ.—z}p

= (n+ 4:Jx2+
(4m+2n —4)x* 4+ (3mn — 2m —n — 1)

The augmented polynomial and second
hyper-Revan polynomial are computed from
degree- vertices and Revan vertices and
represented in table (1).
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Table 1.The vertices degree, Revan vertices
and reverse-vertices based polynomials of
graphene.

Polyno | Topological polynomials
mials

Augm | (n+4) x* + (4m+2n-4)x*+(3mn-
ented | 2m-n-1) x®¥

polyno
mial

AUOM | (1 4 9)x@" 4 (4m + 20— x5,
ented

Revan
polyno
mial

(3mn—2m —n —1) %

Augm | (3mn—2m—n—1)

ented (n+4)x?  (4m+2n —4)x?
reverse
polyno
mial

+

Secon | (3mn-2m-n-1) x™® + (4m+2n-4) x*°
d + (n+4) x®

hyper-
Revan
polyno
mial

4. Conclusion

The vertices degree-based topological
polynomials and topological indices play
vital role in QSPR/QSAR. The topological
polynomials: augmented polynomial
augmented Revan polynomial, augmented
reverse polynomial and Second hyper-Revan
polynomial are investigated for graphene.
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