
https://www.revistas.ucn.cl
https://www.revistaproyecciones.cl
https://doi.org/10.22199/issn.0717-6279-2020-04-0064
https://portal.issn.org/resource/ISSN/0717-6279#
https://orcid.org/0000-0001-8642-3933
https://orcid.org/0000-0002-3817-5178
https://orcid.org/0000-0002-6421-9920
https://creativecommons.org/licenses/by/4.0/


1026 A. Bharali, Amitav Doley and Jibonjyoti Buragohain

1. Introduction

Let G be a graph and the set of vertices and edges of G be denoted as V (G)
and E(G) respectively. Throughout the paper we consider only simple finite
graphs. The degree of a vertex u ∈ V (G) is denoted by dG(u), if their is
no confusion we simply write it as d(u). Two vertices u and v are called
adjacent if there is an edge connecting them. The connecting edge is usually
denoted by uv. The degree of an edge uv is defined as the number of edges
connected to the edge, i.e. the number of edges connected to both u and v
except the edge uv. Hence d(uv) = d(u) + d(v)− 2 [18]. The complement
of a graph G is denoted as G. By G ∈ Ω(n,m) we mean that G is a graph
with n vertices and m edges. The notations and terminologies used but not
clearly stated in this article may be found in [26].

Topological indices are the numerical values which are associated with a
graph structure. These graph invariants are utilized for modeling informa-
tion of molecules in structural chemistry and biology. Over the years many
topological indices are proposed and studied based on degree, distance and
other parameters of graph. Some of them may be found in [7, 11]. Histori-
cally Zagreb indices can be considered as the first degree-based topological
indices, which came into picture during the study of total π-electron energy
of alternant hydrocarbons by Gutman and Trinajstić in 1972 [13]. Various
studies related to different aspects of the Zagreb indices are reported, for
detail see the papers [6, 8, 12, 16, 22, 23, 27] and the references therein. In
2018, Alwardi, A., et al., studied the entire Zagreb indices of graphs [2].

The objective of this paper is twofold. First to introduce a new topo-
logical index. We call it “Entire Forgotten Topological index” or “En-
tire F -index”. Second to study important properties of the index and its
coindices. Also we establish explicit expressions of the index for some op-
erations of graphs in terms of vertices and edges and in terms of some
well known topological indices such as Zagrab indices (M1(G) and M2(G))
[13], Hyper-Zagreb index (HM(G)) [24], First generalized Zagreb index
(Mα(G)) [17], F -index (F (G)) [9] etc.

The F -index has been well studied in last couple of years, some of
them may be found in [1, 15, 19, 20]. Because it can reinforce the physico-
chemical flexibility of Zagreb indices [25]. De, N., et al., [20] also introduced
and studied the F -coindex in connection with some operations of graphs.

In 2013, the Zagreb indices were re-defined as first, second and third
Zagreb indices by Ranjini et al. [21]. The Re-defined Third Zagreb Index
ReZG3(G) of a graph G is defined as
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ReZG3(G) =
X

uv∈E(G)
dG(u)dG(v)(dG(u) + dG(v)).

This index can also be seen as a special case of the generalized inverse
sum indeg index ISI(α,β)(G) of a graph G proposed by Buragohain et al.
in [4].

Analogously, the Re-defined Third Zagreb coindex of a graph G can be
defined as

ReZG3(G) =
X

uv/∈E(G)
dG(u)dG(v)(dG(u) + dG(v)).

2. The Entire F-index and Coindices

Motivated by the work of Alwardi et al. [2], here we define the entire Forgot-
ten Topological Index and then obtain some of its fundamental properties.
The chemical reason for defining this new index is the limitation of the
classical F -index to capture the interactions (forces) between the edges
and vertices in addition to the interactions between vertices.

Definition 2.1. Let G be a graph. Then the Entire Forgotten Topological
Index is defined as

F ε(G) =
X

u∈V (G)∪E(G)
d3G(u).

Now we propose the following theorem that relates the new topological
index with some other well known topological indices.

Theorem 2.2. Let G ∈ Ω(n,m). Then

F ε(G) = 12M1(G)− 12M2(G)− 5F (G) + 3ReZG3(G) +M4(G)− 8m.

Proof: As F (G) =
P

u∈V (G) d
3
G(u) =

P
uv∈E(G)(d

2
G(u) + d2G(v)), conse-

quently
F ε(G) =

P
u∈V (G)∪E(G) d

3
G(u) = F (G) +

P
uv∈E(G) d

3(uv)

=
P

uv∈E(G)(d
2(u) + d2(v)) +

P
uv∈E(G)(d(u) + d(v)− 2)3

=
P

uv∈E(G)[(d
3(u) + d3(v))− 5(d2(u) + d2(v)) + 3d(u)d(v)(d(u) + d(v))

−12d(u)d(v) + 12(d(u) + d(v))− 8],
= 12M1(G)− 12M2(G)− 5F (G) + 3ReZG3(G) +M4(G)− 8m,

which completes the proof.
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