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Abstract: Eccentricity of a node is the longest path connecting this node to any other node in the network. The eccentricity-based
Geometrical-arithmetic index is defined as GA4(G) =

𝒖 𝒗 ∈𝑬(𝑮)

𝟐

∈ 𝒖 ∈(𝒗)
∈ 𝒖 +∈(𝒗)

, Where ∈ (𝒖) is eccentricity of vertex u. In this paper

Geometrical-arithmetic index GA4(G) and multiplicative GA4(G) are investigated for the dendrimers Tk,d where k = 2,d = 4 and k = 3,d =
4.
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1. Introduction
Let G = (V, E) be a molecular graph. The set of vertex and
edge are denoted by V =V(G) and E = E(G) respectively.
The distance between any two vertices u and v of a graph is
the length of shortest path connecting u and v is denoted by
d (u,v). The eccentricity of a vertex is the farthest distance
from it to any other vertex [1].For a disconnected network;
all nodes are defined to have infinite eccentricity. In other
words eccentricity is ecc(v) = Max 𝑑(𝑢, 𝑣)| ∀ 𝑢 ∈ 𝑉(𝐺) .
The diameter of G is the maximum eccentricity among the
vertices of graph. The maximum eccentricity over all
vertices of G is called the diameter of G and is denoted by
D(G).The eccentricity-based topological indices are widely
studied in the literature [2-13].Our notations are standard
and mainly taken from standard books of graph theory [1417]. Distance is important concept in graph theory in general
and distance-based topological indices in particular [18]. A
class of highly branched molecules, called dendrimers is
known to be suitable for a number of biomedical
applications [9]. A regular dendrimer Tk, d is a tree with a
unique central vertex vo. Every non-pendent vertex of T k, d
is of degree d ≥ 2 and the radius k, the distance from vo to
each pendent vertex [19]. A network with eccentricity of
each node indicated is shown in figure 1.
A topological index for molecular graph is a numerical
quantity which is invariant under automophisms of the
graph. There are several topological indices defined and
studied which are degree-based and distance-based. These
topological indices found many applications in modeling
chemical, pharmaceutical and other properties of molecules.

2. Materials and Methods
A molecular graph is constructed by representing nodes and
edges. The eccentricity of a node is the longest path
connecting this node to any other node in the molecular
graph.
The first geometric-arithmetic index is degree-based
topological index and is defined as [20],
GA1(G) =

𝒖 𝒗 ∈𝑬(𝑮)

𝟐

𝒅𝒖 𝒅𝒗
𝒅𝒖+ 𝒅𝒗

Where uv denotes the edge of the graph G connecting the
vertices u and v and du denotes the degree of the vertex u.
The different forms of Geometric-arithmetic indices are
widely studied. The eccentricity version geometricarithmetic index called the fourth GA index. Ghorbani et al.
introduced GA4(G) index based on eccentricity of vertices
[21-22], it is defined as
GA4 =

𝒖 𝒗 ∈𝑬(𝑮)

𝟐

∈ 𝒖 ∈(𝒗)
∈ 𝒖 +∈(𝒗)

Where ∈ (𝑢)eccentricity of vertex u.The network with
eccentricity indicated is shown in figure (1).The
multiplicative geometric-arithmetic eccentricity version of
GA4(G) is defined as,
Multiplicative GA4(G) =

∈ 𝒖 ∈(𝒗)
𝑢 𝑣 ∈𝐸 (𝐺 ) 2 ∈ 𝒖 +∈(𝒗)

Figure 1: A network with the eccentricity of each node
The maximum entry for a given row/column of the distance
matrix of an undirected (strongly connected directed) graph
is known as the eccentricity of the node. The maximum
distance from any vertex to other vertex is counted for
dendrimers Tk, d with k= 2, d= 4 and k= 3, d= 4 figure (2).

3. Results and discussion
Eccentricity of a node is the longest path connecting this
node to any other node in the molecular graph .The graph
eccentricities; radius and diameter for graph are given in
figure (1).
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GA4(G) based on eccentricity of vertices [21-22], defined as
GA4(G) =

𝒖 𝒗 ∈𝑬 𝑮

𝟐

∈ 𝒖 ∈(𝒗)
∈ 𝒖 +∈(𝒗)

.

The dendrimers T2,4 and T 3,4 are shown in figure (2). The
eccentricities for each vertex in dendrimer T2,4 are 2,3 and 4.
The pendent vertex of a molecular graph has degree 1. There
are 12 pendent vertices and having the maximum distance
from any node of the molecular graph as 4.The middle
vertex has maximum distance as 2.The eccentricities for all
vertices are counted on T2,4 (Table 1).The dendrimer T3,4 has
vertices 51 and edges 50.The eccentricity of each node from
molecular graph fig.2 used in computing fourth geometricarithmetic index and multiplicative fourth geometricarithmetic index. The distance based and eccentricity based
indices may be used to derive quantitative structure property
or activity relationships (QSPR/QSAR) [23].
Table 1: Edges of the type uv ∈ E (G) and eccentricity for
dendrimersT2,4 and T3,4.
Dendrimer
T2,4
T3,4

Edges of the type
uv ∈ E(G) with eccentricity
(4,3)
(3,2)
(6,5)
(4,5)
(4,3)

frequency
12
4
36
12
4

The method to compute eccentricity based topological
indices is as given below. The eccentricity based geometric arithmetic index,
GA4(G) =

𝑢 𝑣 ∈𝐸 𝐺
4∗ 3

2

= 12 ∗ 2
+4∗2
4+3
= 15.7961.

∈ 𝒖 ∈(𝒗)
∈ 𝒖 +∈(𝒗)
𝟑∗ 𝟐
𝟑+𝟐

The multiplicative version of geometric-arithmetic for
dendrimer T2,4 (Table 1) is computed as,
Multiplicative GA4(G) =
12 ∗ 2

4∗ 3
4+3

*4∗2

∈ 𝒖 ∈(𝒗)
𝑢 𝑣 ∈𝐸 (𝐺 ) 2 ∈ 𝒖 +∈(𝒗)

𝟑∗ 𝟐
𝟑+𝟐

= 46.5477.
The values of GA4(G) and Multiplicative GA4(G) are given
in table (2).
Table 2: The values of GA4(G) and multiplicative GA4(G)
of Dendrimers T2,4 and T3,4.
Dendrimer Geometric-arithmetic
Multiplicative version
eccentricity index
of geometric-arithmetic
GA4(G)
eccentricity index GA4(G)
T2,4
15.7961
46.5477
T3,4
51.7357
1692.56

Figure 2: Dendrimers Tk,d for k= 2, d= 4 and k= 3, d= 4.

4. Conclusion
Distance is important concept in molecular graph theory for
studying eccentricity-based topological indices. The
eccentricity is the maximum distance of each node from any
other node. Dendrimers has many biomedical applications.
In this paper we have computed eccentricity–based GA4(G)
topological index and Multiplicative version of GA4(G) for
dendrimers T2,4 and T3,4. Multiplicative eccentricity based
geometric-arithmetic version has greater value than GA4(G).

References
[1] Glossary of Graph theory terms, From Wikipedia, the
free encyclopedia.
[2] K.Xu and X.Li, Comparison between two eccentricitybased topological indices of graphs, Croat.Chem. Acta.
2016, 89(4) 499-504.
[3] W.Gao,L.Liang and Y.Gao, Total eccentricity,adjacent
sum eccentric distance sum and gutman index of certain
special molecular graphs ,BTAIJ,10(9)2014,38383844,ISSN:0974-7435.
[4] N.Soleimani,S.B.Bahnamiri and M.J.Nikmehr, Study of
dendrimers by Topological indices, ACTA Chemica
IASI 25_2,145-162(2017).
[5] G.Yu and L.Feng, On connective eccentricity index of
graphs, MATCH Commun. Math. Comput. Chem.69
(2013)611-628.
[6] M.R.Farahani, A new version of Zagreb index of
circumcoronene
series
of
Benzenoid,
NEW
FRONT.CHEM. (2014) Volume 23, Number 2, pp.
141-147, ISSN 1224-9513.
[7] M.R.Farahani, Computing GA5(G) index of armchair
polyhex nanotube, LE MATEMATICHE Vol. LXIX
(2014) – Fasc. II, pp. 69–76.
[8] A.Graovac,M.Ghorbani and M.A.Hosseinzadeh ,
Computing fifth geometric-arithmetic index for nanostar
dendrimers, Journal of Mathematical Nanoscience, Vol.
1, No. 1, 2011, 33-42.
[9] V.S.Shegehalli and R.Kanabur, Arithmetic-geometric
Indices of Some Class of Graph, Journal of Computer
and Mathematical Sciences, Vol.6(4),194-199, April
2015.
[10] W.Gao,Y.Chen and W.Wang, The Topological Variable
Computation for a Special Type of Cycloalkanes,
Hindawi, Journal of Chemistry Volume 2017, Article
ID 6534758, 8 pages.
[11] W.Gao, Eccentric Related Indices of an Infinite Class of
Nanostar Dendrimers, Journal of Chemical and
Pharmaceutical Research, 2016, 8(4):1187-1190.
[12] N.Soleimani,E.Mohseni and S.Halalbin, Theoretical
study of Nanostar Dendrimers, STUDIA UBB
CHEMIA, LXI, 1, 2016, pp.127-140.
[13] Z.Yarahmadi, Eccentric Connectivity and Augmented
Eccentric Connectivity Indices of N Branched Phenyl
acetylenes Nanostar Dendrimers, www,Sid.ir/File
server/JE/f.no,2,Sept 2010,pp.105-110.
[14] F.Harary, Graph theory, Addison, Wesley, Reading
MA, 1971.
[15] C.Vasudev, Graph theory with applications, New Age,
International publishers, New Delhi, 2006.
[16] M.V.Diudea,I.Gutman and
J.Lorentz, Molecular
Topology, NOVA, Science Publishers Inc.1999.

Volume 7 Issue 4, April 2018
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: ART20181465

DOI: 10.21275/ART20181465

613

International Journal of Science and Research (IJSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2016): 79.57 | Impact Factor (2017): 7.296
[17] R.Balakrishnan and K.Renganathan, A textbook of
Graph theory, Springer-Verlag, New York, 2000.
[18] N.K.Raut, On the Wiener indices of molecular graphs,
International Journal of Recent trends in Engineering
and Research ,Vol.02,Issue 07,July 2016,pp.141-145.
[19] A.K.Nagar and S.Sriram, On Eccentric Connectivity
Index of Eccentric Graph of Regular Dendrimer,
Mathematics in Computer Science, June 2016, Volume
10, issue 2, pp.229-237.
[20] D.Vukicevic and B.Furtula, Topological index based on
the ratios of geometrical and arithmetical means of end
vertex
degrees
of
edges
,J.Math.Chem.Vol.46,2009,pp.1369-1376.
[21] M.Ghorbani and A.Khaki, A note on the fourth version
of geometric–arithmetic index, Chem.Phys.Letter.482
(2009) 153-155.
[22] H.R.Mostafaei,A.Zaeembashi and M.Ostad Rahimi,
Geomrtic-arithemetic index of Hamiltonian fullerenes ,
Iranian
Journal
of
Mathematical
Chemistry
,vol.3,supplement 1,December 2012,pp.545-550.
[23] K.Pattabiraman, F-index and its coindices of chemical
graphs, Advanced Math. Models and Applications, V.1,
N.1, 2016, pp.28-35.

Volume 7 Issue 4, April 2018
www.ijsr.net
Licensed Under Creative Commons Attribution CC BY
Paper ID: ART20181465

DOI: 10.21275/ART20181465

614

