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Abstract- Let G = (V,E) be a graph, where V(G) is a non-empty
set of vertices and E(G) is a set of edges. The degree of a vertex
u Є V(G) is the number of vertices joining to u and denoted by
du.In this paper hyper Zagreb indices and augmented Zagreb
indices for HAC 5 C 6 C 7 [p,q] and TUC 4 C 6 C 8 [p,q] nanotubes are
investigated.
Index Terms- Topological index,hyper Zagreb index,augmented
Zagreb index, HAC 5 C 6 C 7 [p,q] nanotube,TUC 4 C 6 C 8 [p,q]
nanotube.

I. INTRODUCTION
graph is a pair G = (V,E) of a sets satisfying E ⊆ |V|2 ; thus
the elements of E are 2-element subsets of V. A molecular
graph is constucted by representing each atom of a molecule by a
vertex and bonds between atoms by edges.The degree of a vertex
v, d v (G) or d v is the number of edges incident v. A topological
index is a map from the set chemical compounds represented by
molecular graphs to the set of real numbers[1].Carbon nanotubes
are cylindrical carbon molecules with novel properties which
makes
them potentially useful in wide variety of
applications[2].Carbon nanotubes are single sheets of graphite
rolled into cylinders.The Wiener index ( W ) is the oldest and
widely used topological index.It is based on the vertex distances
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II. RESULTS AND DISCUSSION
2.1 hyper Zagreb index and augmented Zagreb index for
HAC 5 C 6 C 7 [p,q] nanotubes
We use the notations in which p is the number of pentagons
in one row,the three first rows of vertices and edges are repeated
alternately,the number of these repetitions is denoted by q.The
HAC 5 C 6 C 7 [p,q] nanotube is a C 5 C 6 C 7 net and constructed by
alternating C 5 ,C 6 and C 7 giving a trivalent decoration[16].The 2D lattice of HAC 5 C 6 C 7 [p,q] with p = 4,and q = 2 is shown in
fig.(1).From fig.(1) one can see that the number of vertices and
edges in this case are
|V(G)| = 16pq and
|E(G)|= 24pq – 2p.
There are two subsets E 1 (G) and E 2 (G).
du,dv where uv Є E(G)
E 1 = [2,3]
E 2 = [3,3]

total number of edges
8p
24pq-10p

The hyper Zagreb index ,
HM(G) =

of the respective molecular graph and is defined as , W(G) =
,where (u,v) is any ordered pair of vertices in G
and d(u,v) is the u-v geodesic [3,4].Zagreb indices belong among
the oldest and most studied molecular descriptors and found
noteworthy applications in chemistry.In literature there are many
papers whose title contain either index or Zagreb indices, such as
augmented general, modified, reformulated multiplicative,
variable, Zagreb indices, Zagreb co-indices and Zagreb
eccentricity index[5-12].
The hyper Zagreb index is defined as [13], HM(G) =

=

+

= (8p) 25 + 36 (24pq – 10p)
= 864 pq-160p
The augmented Zagreb index,
)³

AZI(G) =

and The augmented Zagreb index
of a graph G is defined as
AZI(G) =
Where E(G) is the edge set and du,dv are the degrees of
vertices u and v in G respectively [14,15].In this study our
notation is standard and taken from standard books of graph
theory.In this paper hyper Zagreb indices and augmented Zagreb
indices for HAC 5 C 6 C 7 [p,q] and TUC 4 C 6 C 8 [p,q] nanotubes are
studied.

=

+

= 8( 8p )+ 11.391(24pq-10p).
2.2 hyper Zagreb index and augmented Zagreb index for
TUC 4 C 6 C 8 [p,q] nanotubes
The C 4 C 6 C 8 net is a trivalent decoration made by altering
C 4 , C 6 and C 8 .It can cover either a cylinder or torus.For
TUC 4 C 6 C 8 [p,q] nanotube, we denote the number of squares in
first row by p and the three first rows of vertices and edges
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repeated alternately ,the repetition by q.The 2-D graph of lattice
C 4 C 6 C 8 [3,4] is shown in fig.(2).It is seen from figure (2),
(du,dv) where uv Є (G)
e 1 = [2,2]
e 2 = [2,3]
e 3 = [3,3]

total number of edges
2q+4
4p+4q-8
9pq-8q-5p+4

hyper Zagreb index for TUC 4 C 6 C 8 [p,q],

REFERENCES
[1]

[2]
[3]

[4]
[5]

HM(G) =

[6]
[7]

=
= 16(2q+4) + 25(4p+4q-8)+36(9pq-8q—5p+4)

[8]
[9]

= 324 pq-80 p-156 q+8.

[10]

and augmented Zagreb index
[11]

AZI(G) =
[12]

=

+

+

2

[13]

= 8(2q+4) + 8( 4p+4q-8) + 11.391(9 pq-8 q-5 p+4)
[14]

[15]

[16]

M.J.Nikmeher,N.Soleimani,M.Veylaki,Topological indices based on endvertex
degrees
of
edges
on
nanotubes,proceedings
of
IAM,V.3,N.1,2014,89-97.
J.Seetharampa et al, Carbon nanotubes,Next generations of electronic
materials,The electrochemical society of Interface,summer,2006.
S.Hayat and M.Imran,Computation of certain toplogical indices of
nanotubes,Journal of Computational and Theoretical Nanoscience,Vol.12,17,2015.
R.Sharma and H.Gaur,International Journal of Recent Scientific
Research,Vol.5,Issue 9,pp.1708-1713,September-2014.
I.Gutman, On the origin of two degree based topological indices,Bulletin
T.CXLVI de VAcademie serbe des sciences et des arts -2014.
B.Ranjan et al, On certain topological indices of Silicate,Honeycomb and
Hexagonal networks,J.Comp.and Math.Sci.Vol.3(5)530-535(2012).
M.R.Farahani,Some connectivity indices and Zagreb index of polyhex
nanotubes,Acta Chim.Slov.2012,59,779-783.
J.Asadpour,R.Mojarad,L.Safikhani,Digest Journal of Nanomaterials and
Biostructures,Vol.6,No.3,July-September 2011,p.937-941.
A.Ali,A.A.Bhatti and Z.Raza,Further inequalities between vertex-degree
based topological indices,arXiv:1401.7511v1,[math.CO]29 Jan 2014.
M.R.Farahni,First and second Zagreb polynomials of VC5C7[p,q] and
HC5C7[p,q]
nanotubes,Int.Letters
of
chemistry,physics
and
astronomy,12(2014)56-62.
B.S.Shetty, V.Lokesha,P.S.Ranjini,K.C.Das,Computing some topological
indices of smart polymer,Digest Journal of Nanomaterials and
Biostructures,Vol.7,No.3,July-September 2012,pp.1097-1102.
I.Gutman,
Degree-based
topological
indices,Croat.Chem.Acta
86(4)(2013)351-361.
M.R.Farahani,The
hyper
Zagreb
index
of
TUSC4C8(S)
Nanotubes,Int.Jour.of Eng.and Technology Research ,Vol.3,No.1,February
2015,pp.1-6,ISSN:2327-0349(online).
Zhan et al,Unicyclic and bicyclic graphs with minimal augmented Zagreb
index,Journal of inequalities and applications ,(2015)2015:126;Springer
Open Journal.
Y.Huang,B.Liu,Ordering graphs by the augmented Zagreb indices,Journal
of Mathematical research with applications,Mar-2015,Vol.35,No.2,pp.119129.
A.Iranmanesh and Y.Pakravesh,Szeged index of HAC5C6C7[k,p]
nanotube,Journal of Applied Sciences 7(23):3606-3617,2007,ISSN:18125654.

Fig.(1 ) 2-D lattice of HAC 5 C 6 C 7 [p,q] with p=4,q=2.
Fig.(2) 2-D graph of lattice TUC 4 C 6 C 8 [3,4]
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III. CONCLUSION
Topological indices are designed basically by transforming
a molecular graph into a number[6].We compute a new distance
based hyper Zagreb index and augmented Zagreb index for
HAC 5 C 6 C 7 [p,q] and TUC 4 C 6 C 8 [p,q] nanotubes.

First Author – N.K.Raut, Dept of Physics,Majalgaon
College,Majalgaon (Dist:Beed) India., Email:
rautNK87@gmail.com
Second Author – S.N.Ipper, Dept of Chemistry,Majalgaon
College,Majalgaon (Dist:Beed) India.

www.ijsrp.org

