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Abstract
Edge degree of a vertex u is defined as sum of degrees of edges which are incident to a vertex u in a graph G. In this

article, we define the edge degree of first and second Zagreb indices of a graph G analogous to Zagreb index in terms of edge
degree. Later, we obtain the edge degree of a vertex for some standard graphs such as path, regular graph, wheel graph, star
graph, complete bipartite graph, ladder graph and friendship graph. Further linear regression analysis of the edge degree Zagreb
indices with the boiling points of benzenoid hydrocarbons is carried out and analysed that the first edge degree Zagreb index
has good correlation with the boiling point of benzenoid hydrocarbons.
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1. Introduction

In theoretical chemistry,a molecular graph represents the topology of a molecule,by considering how the
atoms are connected. This can be modelled by a graph taking vertices as atoms and edges as covalent
bonds.The properties of these graph-theoretic models can be used in the study of Quantitative Structure-
Property Relationship (QSPR) and Quantitative Structure-Activity Relationship (QSAR) of molecules by
obtaining numerical graph invariants.
Let G be a simple, finite, connected graph with the vertex set V(G) and edge set E(G). The edge joining
the vertices u and v is denoted by uv. The degree of a vertex u is the number of edges incident to it and is
denoted by d(u). If all the vertices of G have same degree equal to r, then G is called a regular graph of
degree r. For graph fundamentals we refer the books[10].

Definition 1.1. The first and second Zagreb indices of a graph G are defined as [9]

Z1(G) =
∑

uv∈E(G)

[d(u) + d(v)]

and

Z2(G) =
∑

uv∈E(G)

[d(u)d(v)].
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The Zagreb indices are established tools for structure-property modeling [8, 16] and their mathematical
properties and chemical applications are well-documented in [3, 6, 7, 12, 13, 19]. Based on the extensive
work already done in this area [3, 6, 7, 12, 13, 14, 19, 9, 8], We define the following for a simple, connected
graph G: Edge degree of a vertex, first edge degree Zagreb index and second edge degree Zagreb index of a
simple, connected graph G as follows:

Definition 1.2. The edge degree of a vertex u in a graph G is defined as

edG(u) =
∑

edge e incident to u

dG(e) =
∑

uv∈E(G)

[dG(u) + dG(v) − 2] .

Definition 1.3. The first and second edge degree Zagreb indices of a graph G are defined as

EDZ1(G) =
∑

uv∈E(G)

[edG(u) + edG(v)]

and
EDZ2(G) =

∑
uv∈E(G)

[edG(u)edG(v)].

Definition 1.4. Fortula and Gutman in 2015 introduced Forgotten index (F-index) [5] which is defined as :

F(G) =
∑

uv∈E(G)

[d2(u) + d2(v)].

The paper is presented as follows. Under section 1 the edge degree of vertices of some graphs are derived
and we have evaluated the linear model for predicting the boiling point of benzenoid hydrocarbons using
the Zagreb indices within section 2.

2. Main Results

Theorem 2.1. Let Pn=(v1, v2, ..., vn) be a path with n vertices. Then,

edPn
(vi) =


1, for vi, i = 1 and i = n

3, for vi, i = 2 and i = n− 1
4, else

Proof. Let Pn=(v1, v2, ..., vn−1, vn)
Let vi is adjacent to vi+1, i = 1, 2, ...,n− 1

deg(vi) = 1 for i = 1 and i = n

deg(vi) = 2 for i = 2, ...,n− 1

v1 is adjacent to v2
vn is adjacent to vn−1
deg(vi) = 1 and deg(v2) = 2

edPn
(vi) =

∑
e incident to vi

d(e)

= d(v1) + d(v2) − 2
= 1+ 2− 2

edPn
(vi) = 1 for i = 1,n
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v2 is adjacent to v1 and v3

ed(v2) =
∑

e incident to v2

d(e)

= [d(v1) + d(v2) − 2] + [d(v2) + d(v3) − 2]
= (1+ 2− 2) + (2+ 2− 2)

ed(vi) = 3 for i = 1,n

For rest,

ed(vi) = [d(vi) + d(vi−1) − 2] + [d(vi) + d(vi+1) − 2]
= (2+ 2− 2) = (2+ 2− 2) = 4 for i = 2, ...,n− 2

Corollary 2.2. Let Pn=(v1, v2, ..., vn) be a path with n vertices. Then for n ⩾ 3,
, ∑

edPn
(vn) = 4(n− 2).

Theorem 2.3. Let Pn be a path with n vertices . Then for n ⩾ 5,

EDZ1(Pn) = 8n− 18

EDZ2(Pn) = 16n− 50.

Proof. Consider a path Pn=(v1, v2, ..., vn) we know that,
for any vertex vi,

edPn
(vi) =


1, for vi, i = 1 and i = n

3, for vi, i = 2 and i = n− 1
4, else

EDZ1(Pn) =
∑
u∼v

[edPn
(u) + edPn

(v)]

= [ed(v1) + ed(v2)] + [ed(vn−1) + ed(vn)] + [ed(v2) + ed(v3)] + [ed(vn−2) + ed(vn−1)]

+ (4+ 4)(n− 5)
= (1+ 3) + (3+ 1) + (3+ 4) + (4+ 3) + (4+ 4)(n− 5)
= 8n− 18.

EDZ2(Pn) =
∑
u∼v

[edPn
(u)edPn

(v)]

= [ed(v1).ed(v2)] + [ed(vn−1).ed(vn)] + [ed(v2).ed(v3)] + [ed(vn−2).ed(vn−1)]

+ (4.4)(n− 5)
= (1× 3) + (3× 1) + (3× 4) + (4× 3) + (4× 4)(n− 5)
= 16n− 50.

Theorem 2.4. If G is a regular graph with n vertices and degree of each vertex is r then,

edG(v) = r(2r− 2).
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Proof. Every vertex v will be adjacent to r number of edges and to each edge e = uv,
we have d(u) = r and d(v) = r.

d(e) = d(uv) = d(u) + d(v) − 2
= r+ r− 2
= 2r− 2

Since there will be r edges incident to v in G.

edG(v) =
∑

e incident to v

d(e)

= d(e) + d(e) + ...+ d(e)(r times)
= d(uv) + d(uv) + ...+ d(uv)(r times )

= [(2r− 2) + (2r− 2) + ...+ (2r− 2)](r times)
edG(v) = r(2r− 2).

Corollary 2.5. For Cycle:
Put r = 2 in the above result

edG(v) = r(2r− 2)
= 2(2× 2− 2)
= 4.

Corollary 2.6. For Complete graph:
Put r = n− 1 in Theorem 2.4

edG(v) = [2(n− 1) − 2](n− 1)
= (2n− 2− 2)(n− 1)
= 2(n− 1)(n− 2).

Corollary 2.7. For Cycle Cn with n vertices:∑
edCn

(v) = 4n.

Theorem 2.8. If G is a regular graph with n vertices and m edges, and the degree of each vertex is r then,

EDZ1(G) = 2rm(2r− 2)
EDZ2(G) = (2r− 2)2r2m.

Proof. Consider a regular graph G with n vertices and m edges, and the degree of each vertex is r then,
we know that,

edG(v) = r(2r− 2)

EDZ1(G) =
∑
u∼v

[edG(u) + edG(v)]

= [r(2r− 2) + r(2r− 2)]m
= 2rm(2r− 2).
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EDZ2(G) =
∑
u∼v

[edG(u)edG(v)]

= [r(2r− 2)× r(2r− 2)]m
= (2r− 2)2r2m.

Corollary 2.9. If Cn is a cycle with n vertices and n edges then,

EDZ1(Cn) = 8n

EDZ2(Cn) = 16n.

Proof. we know that,
For any vertex vi of Cn,

edG(vi) = 4

EDZ1(Cn) =
∑
u∼v

[edCn
(u) + edCn

(v)]

= [4+ 4]n ∵ Cnhas n edges
= 8n

EDZ2(Cn) =
∑
u∼v

[edCn
(u)edCn

(v)]

= [4× 4]n ∵ Cnhas n edges
= 16n

Corollary 2.10. If Kn is a complete graph with n vertices then,

EDZ1(Kn) = 2n(n− 1)2(n− 2)

EDZ2(Kn) = 2n(n− 1)3(n− 2)2.

Proof. Consider a complete graph Kn with n vertices.
We know that,

edG(v) = 2(n− 1)(n− 2).

EDZ1(Kn) =
∑
u∼v

[edG(u) + edG(v)]

= [2(n− 1)(n− 2) + 2(n− 1)(n− 2)]n(n− 1)
2 ∵ Kn has n(n−1)

2 edges.

= 2n(n− 1)2(n− 2).
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EDZ2(Kn) =
∑
u∼v

[edG(u)edG(v)]

= [2(n− 1)(n− 2)× 2(n− 1)(n− 2)]n(n− 1)
2 ∵ Kn has n(n−1)

2 edges.

= 2n(n− 1)3(n− 2)2.

Theorem 2.11. Let Wn be a Wheel graph with vertices v1, v2, ..., vn, where vn is the central vertex. Then,

edWn
(vi) =

{
n+ 8, for deg(v) = 3
n(n− 1), for deg(v) = n− 1 Where i=1,2,...,n.

Proof. Case 1: For deg(v) = 3
Every vi has 3 edges u1v1,u2v2 and u3v3 are incident to it.
d(u1) = d(v1) = d(u2) = d(v2) = d(u3) = 3 and d(v3) = n− 1

edG(vi) =
∑

e incident to v2

d(e)

= [d(u1) + d(v1) − 2] + [d(u2) + d(v2) − 2] + [d(u3) + d(v3) − 2]
= (3+ 3− 2) + (3+ 3− 2) + (3+ (n− 1) − 2)

edWn
(vi) = n+ 8

Case 2: For deg(v) = n− 1
For vertex with deg(v)=n− 1 has n− 1 edges incident to it such that each edge e = uv has d(u) = 3 and
d(v) = n− 1

edG(v) =
∑

e incident to v

d(e)

= [d(e) + d(e) + ...+ d(e)](n− 1 times)
= [d(e)](n− 1)
= [d(u) + d(v) − 2](n− 1)
= [3+ (n− 1) − 2](n− 1)

edWn
(v) = n(n− 1).

Corollary 2.12. Let Wn be a Wheel graph with vertices v1, v2, ..., vn. Then,∑
edWn

(v) = 2(n− 1)(n+ 4).

Theorem 2.13. Let Wn be a Wheel graph with n vertices v1, v2, ..., vn, where vn is the central vertex. Then,

EDZ1(Wn) = (n− 1)(n2 + 2n+ 24)

EDZ2(Wn) = (n− 1)(n+ 8)(n2 + 8).
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Proof. Consider a Wheel graph Wn with n vertices and let vn be the central vertex.
We know that for any vertex vi of Wn,

edWn
(vi) =

{
n+ 8, For deg(v) = 3
n(n− 1), For deg(v) = n− 1 Where i=1,2,...,n.

EDZ1(Wn) =
∑
u∼v

[edG(u) + edG(v)]

=
∑

vi∼vj, vi ̸=vn, vj ̸=vn

[ed(vi) + ed(vj)] +
∑

vi∼vn

[ed(vi) + ed(vn)]

= [(n+ 8) + (n+ 8)](n− 1) + [(n+ 8) +n(n− 1)](n− 1)
= (n− 1)[2(n+ 8) + 8+n2]

= (n− 1)(n2 + 2n+ 24).

EDZ2(Wn) =
∑
u∼v

[edG(u).edG(v)]

=
∑

vi∼vj, vi ̸=vn, vj ̸=vn

[ed(vi).ed(vj)] +
∑

vi∼vn

[ed(vi).ed(vn)]

= [(n+ 8).(n+ 8)](n− 1) + [(n+ 8).n(n− 1)](n− 1)
= (n− 1)[(n+ 8)2 +n(n− 1)(n+ 8)]
= (n− 1)(n+ 8)(n2 + 8).

Theorem 2.14. Let Sn be a Star graph with n vertices v1, v2, ..., vn. Then,

edSn
(v) =

{
(n− 1)(n− 2), For deg(v) = n− 1
(n− 2), For deg(v) = 1

Proof. Case 1: For deg(v) = 1
Every v has 1 edge e = uv incident to it.
d(u) = n− 1 and d(v) = 1

edSn
(v) =

∑
e incident to v

d(e)

= d(e)

= [d(u) + d(v) − 2]
= 1+ (n− 1) − 2

edSn
(v) = n− 2.

Case 2: For deg(v) = n− 1
For vertex with deg(v)=n− 1 has n− 1 edges incident to it such that each edge e = uv has d(u) = 1 and
d(v) = n− 1

edG(v) =
∑

e incident to v

d(e)

= [d(e) + d(e) + ...+ d(e)](n− 1 times)
= [d(e)](n− 1)
= [d(u) + d(v) − 2](n− 1)
= [1+ (n− 1) − 2](n− 1)

edG(v) = (n− 1)(n− 2).
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Corollary 2.15. Let Sn be a Star graph with n vertices v1, v2, ..., vn. Then,∑
edSn

(v) = 2(n− 1)(n− 2).

Theorem 2.16. Let Sn be a Star graph with n vertices v1, v2, ..., vn Then,

EDZ1(Sn) = n(n− 1)(n− 2)

EDZ2(Sn) = (n− 1)2(n− 2)2.

Proof. Consider a Star graph Sn with n vertices.
We know that,

de(v) =

{
(n− 1)(n− 2), For deg(v) = n− 1
(n− 2), For deg(v) = 1

EDZ1(Sn) =
∑
u∼v

[de(u) + de(v)]

= [(n− 2) + (n− 1)(n− 2)](n− 1)
= (n− 1)(n− 2)[1+ (n− 1)]
= n(n− 1)(n− 2).

EDZ2(Sn) =
∑
u∼v

[de(u).de(v)]

= [(n− 2).(n− 1)(n− 2)](n− 1)
= (n− 1)2(n− 2)2.

Theorem 2.17. Let Km,n be a complete bipartite graph. Let the vertices of Km,n be partitioned into two
sets,
V1 = {v1, v2, ..., vm} and
V2 = {v

′
1, v ′

2, ..., v ′
n}, then

edKm,n(v) =

{
(m+n− 2)n, if v ∈ V1

(m+n− 2)m, if v ∈ V2

Proof. Case 1: For vi ∈ V1
Every vi has n edges e = uv incident to it. Each edge e = uv has d(u) = m and d(v) = n

d(e) = d(uv) = d(u) + d(v) − 2 = m+n− 2

edKm,n(v) =
∑

e incident to vi

d(e)

= [d(e) + d(e) + ...+ d(e)](n times)
= d(e)×n

edKm,n(v) = (m+n− 2)n.

Case 2: For v
′
i ∈ V2

Every v
′
i has m edges e = uv incident to it. Each edge e = uv has d(u) = m and d(v) = n
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d(e) = d(uv) = d(u) + d(v) − 2 = m+n− 2.

edKm,n(v) =
∑

e incident to vi

d(e)

= [d(e) + d(e) + ...+ d(e)](m times)
= d(e)×m

edKm,n(v) = (m+n− 2)m.

Corollary 2.18. Let Km,n be a Complete Bipartite graph. Then,∑
edKm,n(v) = 2mn(m+n− 2).

Theorem 2.19. Let Km,n be a Complete Bipartite graph. Then,

EDZ1(Km,n) = mn(m+n)(m+n− 2)
EDZ2(Km,n) = m2n2(m+n− 2)2.

Proof. Let Km,n be a Complete Bipartite graph. Let the vertices of Km,n be partitioned into two sets,
V1 = {v1, v2, ..., vm} and
V2 = {v

′
1, v ′

2, ..., v ′
n}

We know that,

edKm,n(v) =

{
(m+n− 2)n, if v ∈ V1

(m+n− 2)m, if v ∈ V2

EDZ1(Km,n) =
∑
vi∼v

′
j

[edKm,n(vi) + edKm,n(v
′
j)] Where i = 1, 2, ...,m and j = 1, 2, ...,n

= [(m+n− 2)n+ (m+n− 2)m]mn

= (m+n− 2)(m+n)mn

= mn(m+n)(m+n− 2).

EDZ2(Km,n) =
∑
vi∼v

′
j

[edKm,n(vi).edKm,n(v
′
j)] Where i = 1, 2, ...,m and j = 1, 2, ...,n

= [(m+n− 2)n.(m+n− 2)m]mn

= m2n2(m+n− 2)2.

Theorem 2.20. Let Ln be a Ladder graph with 2n vertices and n rungs. Then,

edLn
(v)=


5, for vertex v on 1st and nth rung
11, for vertex v on 2nd and (n− 1)th rung
12, for rest
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Proof. Case 1: For vertices v on the 1st and nth rung, v have two edges u1v1 and u2v2 incident to it, such
that
d(u1) = 2, d(u2) = 2, d(v1) = 3, d(v2) = 2

edLn
(v) =

∑
e incident to v

d(e)

= d(u1v1) + d(u2v2)

= d(u1) + d(v1) − 2+ d(u2) + d(v2) − 2
= 2+ 3− 2+ 2+ 2− 2

edLn
(v) = 5.

Case 2: For vertices v on the 2nd and (n− 1)th rung, v has three edges u1v1, u2v2 and u3v3 incident to it,
such that
d(u1) = 2, d(u2) = 3, d(u3) = 3, d(v1) = 3, d(v2) = 3, d(v3) = 3

edLn
(v) =

∑
e incident to v

d(e)

= d(u1v1) + d(u2v2) + d(u3v3)

= d(u1) + d(v1) − 2+ d(u2) + d(v2) − 2+ d(u3) + d(v3) − 2
= 2+ 3− 2+ 3+ 3− 2+ 3+ 3− 2

edLn
(v) = 11.

Case 3: For vertices v on the other rungs, v has three edges u1v1, u2v2 and u3v3 incident to it, such that
d(u1) = 3, d(u2) = 3, d(u3) = 3, d(v1) = 3, d(v2) = 3, d(v3) = 3

edLn
(v) =

∑
e incident to v

d(e)

= d(u1v1) + d(u2v2) + d(u3v3)

= d(u1) + d(v1) − 2+ d(u2) + d(v2) − 2+ d(u3) + d(v3) − 2
= 3+ 3− 2+ 3+ 3− 2+ 3+ 3− 2

edLn
(v) = 12.

Corollary 2.21. Let Ln be a Ladder graph with 2n vertices and n rungs. Then,∑
edLn

(v) = 8(3n− 4).

Theorem 2.22. Let Ln be a Ladder graph with 2n vertices and n rungs and E(Ln) is the edge set of Ln. Then,

EDZ1(Ln) = 72n− 116
EDZ2(Ln) = 432n− 976.

Proof. Let Ln be a Ladder graph. We know that,

edLn
(v)=


5, for vertex v on 1st and nth rung
11, for vertex v on 2nd and (n− 1)th rung
12, for rest
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Table 1: Edge degree of Ln
Edge degree, (edLn

(u), edLn
(v)) , uv ∈ E(Ln) (5,5) (11,11) (12,12) (5,11) (11,12)

No. of Edges 2 2 (n− 4) + 2(n− 5) 4 4

By using the following Table 1, we compute the EDZ1(Ln) and EDZ2(Ln),

EDZ1(Ln) =
∑
u∼v

[edLn
(u) + edLn

(v)]

= 2(5+ 5) + 2(11+ 11) + (3n− 14)(12+ 12) + 4(5+ 11) + 4(11+ 12)
= 20+ 44+ 72n− 336+ 64+ 92
= 72n− 116.

EDZ2(Ln) =
∑
u∼v

[edLn
(u)edLn

(v)]

= 2(5× 5) + 2(11× 11) + (3n− 14)(12× 12) + 4(5× 11) + 4(11× 12)
= 50+ 242+ 432n− 2016+ 220+ 528
= 432n− 976.

Theorem 2.23. Let Fn be the Friendship graph with n triangles and 2n+ 1 vertices. Then,

edFn
(v) =

{
2(n+ 1), for deg(v) = 2
4n2, for deg(v) = 2n

Proof. Case 1: For deg(v) = 2
Every v has 2 edges u1v1 and u2v2 incident to it.
d(u1) = 2, d(v1) = 2n, d(u2) = 2, d(v2) = 2,

edFn
(v) =

∑
e incident to v

d(e)

= d(u1v1) + d(u2v2)

= [d(u1) + d(v1) − 2+ d(u2) + d(v2) − 2]
= (2+ 2n− 2+ 2+ 2− 2)

edFn
(v) = 2n+ 1.

Case 2: For deg(v) = 2n
For vertex with deg(v)=2n has 2n edges incident to it such that each edge e = uv has d(u) = 2n and
d(v) = 2

edFn
(v) =

∑
e incident to v

d(e)

= d(uv)× 2n
= [d(u) + d(v) − 2](2n)
= [2n+ 2− 2](2n)

edFn
(v) = 4n2.

Corollary 2.24. Let Fn be the Friendship graph with n triangles and 2n+ 1 vertices. Then,∑
edFn

(v) = 4n(2n+ 1).
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Theorem 2.25. If Fn is the Friendship graph with n triangles and 2n+ 1 vertices then,

EDZ1(Fn) = 8n(n2 +n+ 1)
EDZ2(Fn) = 4n(n+ 1)(4n2 +n+ 1).

Proof. Let Fn be the Friendship graph with n triangles and 2n+ 1 vertices.

We know that, edFn
(v) =

{
2(n+ 1), for deg(v) = 2
4n2, for deg(v) = 2n

EDZ1(Fn) =
∑
u∼v

[edFn
(u) + edFn

(v)]

=
∑

vi∼vj, vi ̸=vn, vj ̸=vn

[edFn
(vi) + edFn

(vj)] +
∑

vi∼vn

[edFn
(vi) + edFn

(vn)]

= [2(n+ 1) + 2(n+ 1)]n+ [2(n+ 1) + 4n2]2n
= 8n(n+ 1) + 8n3

= 8n(n2 +n+ 1).
EDZ1(Fn) =

∑
u∼v

[edFn
(u)edFn

(v)]

=
∑

vi∼vj, vi ̸=vn, vj ̸=vn

[edFn
(vi)× edFn

(vj)] +
∑

vi∼vn

[edFn
(vi)× edFn

(vn)]

= [2(n+ 1)× 2(n+ 1)]n+ [2(n+ 1)× 4n2]2n
= 4n(n+ 1)2 + 16n3(n+ 1)
= 4n(n+ 1)(4n2 +n+ 1).

Lemma 2.26. In any graph G,

edG(u) = du2 − 2du+N(u), where N(u) is neighborhood degree sum of a vertex u.

Proof.

edG(u) =
∑
u∼v

(du+ dv− 2) 1.2

=
∑
u∼v

(du− 2) +
∑
u∼v

dv

= du(du− 2) +N(u) N(u) is Neighborhood degree sum of a vertex u

= du2 − 2du+N(u).

Lemma 2.27. Let G be a connected graph. Let Z1(G) be a first Zagreb index and F(G) be the forgotten
index of a graph G. Then,

EDZ1(G) = F(G) − 2Z1(G) +N(G)
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and

EDZ2(G) =
∑

uv∈E(G)

[
du2dv2 − 2du2dv+ du2N(u) − 2du2dv2 + 4dudv− 2duN(u)

+N(u)dv2 − 2N(u)dv+N(u)N(v)
]

,

where N(G) is the neighborhood degree of a graph G.

Proof.

Let EDZ1(G) =
∑
u∼v

[edG(u) + edG(v)]

=
∑

[du2 − 2du+N(u)] + [dv2 − 2dv+N(v)] 2.27

=
∑

(du2 + dv2) − 2
∑

(du+ dv) +
∑

(N(u) +N(v))

= F(G) − 2Z1(G) +N(G).

and

EDZ2(G) =
∑
u∼v

[edG(u)edG(v)]

=
∑

[du2 − 2du+N(u)][dv2 − 2dv+N(v)] 2.27

=
∑

[du2dv2 − 2du2dv+ du2N(u) − 2du2dv2 + 4dudv

−2 duN(u) +N(u)dv2 − 2N(u)dv+N(u)N(v)].

3. Regression analysis for boiling point

In this section, We analyze the connection between the boiling point of benzenoid hydrocarbons and
edge degree Zagreb indices. We used experimental boiling point values for the hydrocarbons in figure 1,
sourced from reference [14]. Figures 2 and 3 show graphs plotting the boiling point against the degree based
indices EDZ1 and EDZ2.

Figure 1: Molecular graphs of benzenoid hydrocarbons under consideration[14]
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Figure 2: Scatter plot between boiling point(BP) and First edge degree Zagreb index

Figure 3: Scatter plot between boiling point(BP) and Second edge degree Zagreb index

The linear regression models for the boiling point (BP)using the data of Table 2 are obtained using the
least square fitting procedure as implemented in SPSS Statistics programme, and they are

BP = 119.7(±17.35) + 1.007(±0.04573)EDZ1

BP = 195.9(±22.09) + 0.1958(±0.01403)EDZ2.

The above equations shows that the correlation of the experimental boiling point of benzenoid hydrocarbons
with first edge degree Zagreb index(R=0.9809) and second edge degree Zagreb index(R=0.9545).

4. Conclusion

We have introduced the Edge degree of a vertex and the first edge degree Zagreb index and second
edge degree Zagreb index of graphs and computed these indices for some specific graphs. Furthermore, We
performed a regression analysis to compare linear models relating these degree based indices to the boiling
points of benzenoid hydrocarbons. Our results, presented in Table 3, show that the First edge degree Zagreb
index has a strong correlation with the boiling point of these compounds.
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