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1 Introduction

The study of networks has caught the eye of not only the mathematical community but also of
physicists from all over the globe in the recent years. The mathematical appeal inherent in many
real life networks such as social networks, chemical networks and traffic networks has garnered
considerable attraction. One such popular graph network is the corona networks. Spectral
properties of various types of corona networks in terms of different types of matrices have been
studied over the years. For an insight into this field one may look up Barik et al., 2007; Barik
& Sahoo, 2007; Chen & Liao, 2017; Cui & Tian, 2012; Doley et al., 2020; Hou & Shiu, 2010;
Mahanta et al., 2021; McLeman & McNicholas, 2011; Tahir & Zhang, 2020; Wang & Zhou,
2013; Zhang, 2013. In this work, we will be considering corona and edge corona networks.

Most of the works carried out in this end have been based on unweighted graphs. But when
it comes to capturing information of interactions among the adjacent vertices, weighted graphs
turn out to be handy. Bearing this is in mind, we propose a weighted version of corona networks
and of edge corona networks.

Now we give some important definitions that we have used in our work.

Definition 1. First Zagreb index:(Gutman, 2013) The first Zagreb index of a graph G is
defined as

M1(G) =
∑
v∈V

d2v =
∑
uv∈E

(du + dv).

Definition 2. Second Zagreb index:(Gutman, 2013) The second Zagreb index of a graph G
is defined as

M2(G) =
∑
uv∈E

dudv.
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Definition 3. Let G1 and G2 be two simple graphs. Then the Corona product of two graphs
(Frucht & Harary, 1970) G1 and G2 denoted by G1 ◦G2 is the graph obtained by taking one copy
of G1 and |V (G1)| copies of G2 and joining the ith vertex of G1 to every vertex in ith copy of
G2.

Definition 4. Let G1 be the initial graph with order n1 and size m1, G2 be the copy graph with
order n2 and size m2 respectively. The edge corona (Liu et al., 2020) G1♢G2 of G1and G2 is
obtained by making one copy of G1 and m1copies of G2, connecting each vertex of the ith copy
of G2 to the two end vertices of the ith edge of G1.

Suppose that the initial graph G1 is a simple unweighted graph and the copy graph G2 is a
weighted graph with each edge having a weight factor r, 0 ≤ r ≤ 1. Then we have two special
types of weighted corona networks arising out of the above corona networks.

For a clear understanding, let us consider an example where we take G1 = K3 and G2 = K2.

Figure 1: G1, G2 and G1 ◦G2

Figure 2: G1, G2 and G1 ⋄G2

The rest of the paper is organised as follows. In section 2, we obtain the Zagreb spectra, of
the weighted corona network followed by linking the Zagreb spectra with its adjacency, Laplacian
and signless Laplacian spectra. In section 3, we give the the Zagreb spectra, of the weighted
edge corona networks. Thereafter we link their Zagreb spectra with their adjacency, Laplacian
and signless Laplacian spectra. The concluding remarks are made in section 4.

2 Zagreb spectra of the weighted G1 ◦G2

Theorem 1. Let G1 be the d1-regular graph with order n1 and size m1, G2 be the d2-regular
graph with order n2 and size m2 each of which has weight factor r, respectively. Then the
eigenvalues of Z1(G1 ◦G2) are (d1 + rn2)

2 with multiplicity n1 and r2(d2 + 1)
2
with multiplicity

n1n2 respectively.

Proof. The proof can be easily obtained because

Z1(G1 ◦G2) =

[
(d1 + rn2)

2In1 0n1n2

0n1n2 r2(d2 + 1)
2
In1n2

]
.
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Theorem 2. Let G1 be the d1-regular graph with order n1and size m1, G2 be the d2-regular graph
with order n2 and size m2 each of which has weight factor r, respectively. Assume that the second

Zagreb spectra of G1 and G2 are σ(G1) = {λ(1)
1 , λ

(1)
2 , . . . , λ

(1)
n1 } and σ(G2) = {λ(2)

1 , λ
(2)
2 , . . . , λ

(2)
n2 }.

Then the spectra of Z2(G1 ◦G2) are as follows

• λ ∈ Z2(G1 ◦G2) with multiplicity 1 where λ is the roots of the equation

d21λ
2−λ

(
r2d21d2(d2 + 1)2 + (d1 + n2r)

2λ
(1)
i

)
+
(
d2λ

(1)
i − n2d

2
1

)
r2(d1+n2r)

2(d2+1)2 = 0.

• λ = (d2+1)2

d22
λ
(2)
j , for j = 1, 2, . . . , n2 − 1, with multiplicity n1.

Proof. Suppose that Jn2 is the row vector with order n2 whose all elements are 1. In view of
the construction of the weighted G1 ◦G2 it gives the second Zagreb matrix as follows

Z2 (G1 ◦G2) =

 (d1+n2r)
2

d21
Z2(G1) r(d2 + 1)(d1 + n2r) [Jn2 ⊗ In1 ]

r(d2 + 1)(d1 + n2r)[Jn2 ⊗ In1 ]
T (d2+1)2

d22
[Z2(G2)⊗ In1 ]

 .

Consider the eigenvector of Z2(G1◦G2) corresponding to the eigenvalue λ asX = [X1X2 . . . Xn2+1]
T ,

where Xi ∈ Rn1 . One obtains a part of desired results from the below two cases with λ ̸=
r2d2(d2 + 1)2.
Case 1: Non zero vector X1.

(d1 + n2r)
2

d21
Z2(G1)X1 + r(d2 + 1)(d1 + n2r)In1 (X2 +X3 + · · ·+Xn2+1) = λX1. (1)

Let Ei = (

i−1︷ ︸︸ ︷
0n10n1 · · · 0n1 In1

n2−i︷ ︸︸ ︷
0n10n1 · · · 0n1). Then

r(d2 + 1)(d1 + n2r)I
T
n1
X1 +

(d2+1)2

d22
E1[Z2(G2)⊗ In1 ][X2 · · ·Xn2+1]

T = λX2,

r(d2 + 1)(d1 + n2r)I
T
n1
X1 +

(d2+1)2

d22
E2[Z2(G2)⊗ In1 ][X2 · · ·Xn2+1]

T = λX3,

...

r(d2 + 1)(d1 + n2r)I
T
n1
X1 +

(d2+1)2

d22
En2 [Z2(G2)⊗ In1 ][X2 · · ·Xn2+1]

T = λXn2+1.

Therefore

n2r(d2 + 1)(d1 + n2r)I
T
n1
X1 +

(d2 + 1)2

d22
d2r

2d22(X2 +X3 + · · ·+Xn2+1) = λ(X2 + · · ·+Xn2+1)

⇒ (X2 + · · ·+Xn2+1) =
n2r(d2 + 1)(d1 + n2r)I

T
n1
X1

λ− r2d2(d2 + 1)2
.

Putting this value in Eq. 1 and simplifying we get

(d1 + n2r)
2

d21
Z2(G1)X1 =

{
λ− r2(d2 + 1)2(d1 + n2r)

2n2

λ− r2d2(d2 + 1)2

}
X1.

If the second Zagreb spectra of G1 is σ(G1) = {λ(1)
1 , λ

(1)
2 , . . . , λ

(1)
n1 } then

(d1 + n2r)
2

d21
λ
(1)
i = λ− r2(d2 + 1)2(d1 + n2r)

2n2

λ− r2d2(d2 + 1)2
.
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From this we have

d21λ− λ
(
r2d21d2(d2 + 1)2 + (d1 + n2r)

2λ
(1)
i

)
+
(
d2λ

(1)
i − n2d

2
1

)
r2(d1 + n2r)

2(d2 + 1)2 = 0. (2)

Case 2: Zero vector X1.

r (d2 + 1) (d1 + n2r) In1(X2 + · · ·+Xn2+1) = 0,

(d2 + 1)2

d22
[Z2(G2)⊗ In1 ] [X2 · · ·Xn2+1] = λ[X2 · · ·Xn2+1]

T .

If σ(G2) = {λ(2)
1 , λ

(2)
2 , . . . , λ

(2)
n2 } then one can straightforward get that

λ =
(d2 + 1)2

d22
λ
(2)
j , j = 1, 2, . . . , n2 − 1, (3)

with multiplicity n1.
Now from Eq. 2 and Eq. 3 we obtained (n2 − 1)n1 + 2n1 = n1 + n1n2 eigenvalues of

Z2(G1 ◦G2).

Now it will be interesting to compute the Zagreb spectra of weighted corona networks of two
different graph structures in association with the adjacency, Laplacian and signless Laplacian
spectra of these graphs.

2.1 Zagreb spectra of the weighted G1 ◦G2 in terms of adjacency spectra

Consider Jn2 denote the row vector with order n2 and all elements are 1. According to the
construction of G1 ◦G2, it gives the generalized second Zagreb matrix as follows

Z2(G1 ◦G2) =

(
(d1 + n2r)

2A(G1) r(d2 + 1)(d1 + n2r)[Jn2 ⊗ In1 ]
r(d2 + 2)(d1 + d1n2r)[Jn2 ⊗ In1 ]

T r(d2 + 1)2[A(G2)⊗ In1 ]

)
.

From this we have the following theorem. The proof of the theorem being similar to the one
done previously, we have omitted it to avoid repetition.

Theorem 3. Let G1 be a d1-regular graph with order n1 and size m1, G2 the d2-regular graph
with order n2 and size m2 each of which has weight factor r, respectively. Assume that the adja-

cency spectrum of G1 and G2 are σ(G1) = {λ(1)
1 , λ

(1)
2 , . . . , λ

(1)
n1 } and σ(G2) = {λ(2)

1 , λ
(2)
2 , . . . , λ

(2)
n2 }.

Then the generalized second Zagreb spectra of Z2(G1 ◦G2) are as follows.

• λ ∈ Z2(G1 ◦G2) with multiplicity 1 where λ is the roots of the equation

λ2 − λ
(
r2d2(d2 + 1)2 + (d1 + n2r)

2λ
(1)
i

)
+
(
d2λ

(1)
i − n2

)
r2(d1 + n2r)

2(d2 + 1)2 = 0,

i = 1, 2, . . . , n1.

• r(d2 + 1)2λ
(2)
j ∈ Z2(G1 ◦G2) with multiplicity n1, j = 1, 2, . . . , n2 − 1.

2.2 Zagreb-Laplacian spectra of the weighted G1 ◦G2.

Consider Jn2 denote the row vector with order n2 and all elements are 1. According to the
construction of G1 ◦G2, it gives the generalized second Zagreb matrix as follows

Z2(G1◦G2) =

(
(d1 + n2r)

2(−L(G1) + d1In1) r(d2 + 1)(d1 + n2r)[Jn2 ⊗ In1 ]
r(d2 + 2)(d1 + d1n2r)[Jn2 ⊗B(G1)]

T r(d2 + 2)2[(−L(G2) + rd2In2)⊗ In1 ]

)
.

From this we have the following theorem. The proof has been omitted to avoid repetition.
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Theorem 4. Let G1 be a d1-regular graph with order n1 and size m1, G2 the d2-regular graph
with order n2 and size m2 each of which has weight factor r, respectively. Assume that the Lapla-

cian spectrum of G1 and G2 are l(G1) = {µ(1)
1 , µ

(1)
2 , . . . , µ

(1)
n1 } and l(G2) = {µ(2)

1 , µ
(2)
2 , . . . , µ

(2)
n2 }.

Then the generalized second Zagreb spectra of Z2(G1 ◦G2) are as follows.

• µ ∈ Z2(G1 ◦G2) with multiplicity 1 where µ is the roots of the equation

µ2 − µ
(
r2d2(d2 + 1)2 + d1(d1 + n2r)

2 − (d1 + n2r)
2µ

(1)
i

)
+

+
(
d1d2 − n2 − d2µ

(1)
i

)
r2(d2 + 1)2(d1 + n2r)

2 = 0, i = 1, 2, . . . , n1.

• r(d2 + 1)2(−µ
(2)
j + rd2) ∈ Z2(G1 ◦G2) with multiplicity n1, j = 1, 2, . . . , n2 − 1.

2.3 Zagreb-Signless Laplacian spectra of the weighted G1 ◦G2

Consider Jn2 denote the row vector with order n2 and all elements are 1. According to the
construction of G1 ◦G2, it gives the generalized second Zagreb matrix as follows

Z2(G1 ◦G2) =

(
(d1 + n2r)

2(Q(G1)− d1In1) r(d2 + 1)(d1 + n2r)[Jn2 ⊗ In1 ]
r(d2 + 1)(d1 + n2r)[Jn2 ⊗ In1 ]

T r(d2 + 1)2[(Q(G2)− rd2In2)⊗ In1 ]

)
.

From this we have the following theorem. The proof has been omitted to avoid repetition.

Theorem 5. Let G1 be a d1-regular graph with order n1 and size m1, G2 the d2-regular
graph with order n2 and size m2 each of which has weight factor r, respectively. Assume that

the signless Laplacian spectrum of G1 and G2 are s(G1) = {δ(1)1 , δ
(1)
2 , . . . , δ

(1)
n1 } and s(G2) =

{δ(2)1 , δ
(2)
2 , . . . , δ

(2)
n2 }. Then the generalized second Zagreb spectra of Z2(G1 ◦G2) are as follows.

• δ ∈ Z2(G1 ◦G2) with multiplicity 1 and δ is the root of

δ2 − δ
(
r2d2(d2 + 1)2 − d1(d1 + n2r)

2 + (d1 + n2r)
2δ

(1)
i

)
+

+
(
r2d2δ

(1)
i − r2d1d2 − r2n2

)
(d2 + 1)2(d1 + n2r)

2 = 0, i = 1, 2, . . . , n1.

• r(d2 + 1)2(δ
(2)
j − rd2) ∈ Z2(G1 ◦G2) with multiplicity n1, j = 1, 2, . . . , n2 − 1.

3 Zagreb spectra of the weighted G1 ⋄G2

Theorem 6. Let G1 be the d1-regular graph with order n1and size m1, G2 be the d2-regular graph
with order n2 and size m2 respectively. Then the eigenvalues of Z1(G1 ⋄ G2) are (d1 + rd1n2)

2

with multiplicity n1 and r2 (d2 + 2)
2
with multiplicity m1n2 respectively.

Proof. The proof can be easily obtained because

Z1(G1 ⋄G2) =

[
(d1 + rd1n2)

2In1 0m1n2

0m1n2 r2 (d2 + 2)
2
Im1n2

]
.

Theorem 7. Let G1 be the d1-regular graph with order n1and size m1, G2 be the d2-regular
graph with order n2 and size m2 respectively. Assume that the second Zagreb spectra of G1 and

G2 are σ(G1) = {λ(1)
1 , λ

(1)
2 , . . . , λ

(1)
n1 } and σ(G2) = {λ(2)

1 , λ
(2)
2 , . . . , λ

(2)
n2 }. Then the spectra of

Z2(G1 ⋄G2) are as follows
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• λ1,2 =

−(d1+d1n2r)
2 λ1

j−rd21d2(d2+2)2±

√√√√√
(
(d1 + d1n2r)

2 λ1
j + rd21d2(d2 + 2)2

)2
− 4

(
−d21

)
(d2 + 2)2(d1 + d1n2r)

2

(−d2r λ1
j + n2r

2 λ1
j + r2n2d

3
1)

−2d21
, j = 1, 2, . . . , n1,

with multiplicity 1.

• λ = (d2+2)2

d22
λ2
j for j = 1, 2, . . . , n2 − 1, with multiplicity m1.

• λ = r2d2(d2 + 2)2 is also an eigenvalue with multiplicity m1 − n1 (if possible).

Proof. Suppose that Jn2 is the row vector with order n2 whose all elements are 1. In view of
the construction of the weighted G1 ⋄G2 it gives the second Zagreb matrix as follows

Z2 (G1 ⋄G2) =

 (d1+d1n2r)
2

d21
Z2(G1) r (d2 + 2) (d1 + d1n2r) [Jn2 ⊗B(G1)]

r (d2 + 2) (d1 + d1n2r) [Jn2 ⊗B (G1)]
T (d2+2)2

d22
[Z2(G2)⊗ Im1 ]

 .

Consider the eigenvector of Z2(G1⋄G2) corresponding to the eigenvalue λ asX = [X1X2 . . . Xn2+1]
T ,

where X1 ∈ Rn1 and Xi ∈ Rm1 otherwise. One obtains a part of desired results from the below
two cases with λ ̸= r2d2(d2 + 2)2.
Case 1: Non zero vector X1.

(d1 + d1n2r)
2

d21
Z2 (G1)X1 + r (d2 + 2) (d1 + d1n2r)B (G1) (X2 +X3 + · · ·+Xn2+1) = λX1. (4)

Let Ei =

i−1︷ ︸︸ ︷
0m1 . . . 0m1 Im1

n2−i︷ ︸︸ ︷
0m1 · · · 0m1. Then

r(d2 + 2)(d1 + d1n2r)B(G1)
TX1 +

(d2+2)2

d22
E1[Z2(G2)⊗ Im1 ][X2 · · ·Xn2+1]

T = λX2,

r(d2 + 2)(d1 + d1n2r)B(G1)
TX1 +

(d2+2)2

d22
E2[Z2(G2)⊗ Im1 ][X2 · · ·Xn2+1]

T = λX3,

...

r(d2 + 2)(d1 + d1n2r)B(G1)
TX1 +

(d2+2)2

d22
En2 [Z2(G2)⊗ Im1 ][X2 · · ·Xn2+1]

T = λXn2+1.

Therefore

n2r(d2 + 2)(d1 + d1n2r)B(G1)
TX1 +

(d2 + 2)2

d22
d2r

2d22(X2 +X3 + . . . Xn2+1) =

λ(X2 + · · ·+Xn2+1) ⇒ (X2 + · · ·+Xn2+1) =
n2r(d2 + 2)(d1 + d1n2r)B(G1)

TX1

λ− r2d2(d2 + 2)2
.

Putting this value in Eq. 4, we get

(d1 + d1n2r)
2

d21
Z(G1)X1 +

r(d2 + 2)(d1 + d1n2r)B(G1)n2r(d2 + 2)(d1 + d1n2r)B(G1)
TX1

λ− r2d2(d2 + 2)2
= λX1

⇒

(d1 + d1n2r)
2

d21
+

r2(d2 + 2)2(d1 + d1n2r)
2n2.

1
d21

λ− r2d2(d2 + 2)2

Z2(G1)X1{
λ− r2(d2 + 2)2(d1 + d1n2r)

2n2d1

λ− r2d2(d2 + 2)2

}
X1.

If the second Zagreb spectra of G1 is σ(G1) = {λ(1)
1 , λ

(1)
2 , . . . , λ

(1)
n1 } then(d1 + d1n2r)

2

d21
+

r2(d2 + 2)2(d1 + d1n2r)
2n2.

1
d21

λ− r2d2(d2 + 2)2

λ
(1)
i = λ− r2(d2 + 2)2(d1 + d1n2r)

2n2d1

λ− r2d2(d2 + 2)2
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From this we have

−d21λ
2 + {(d1 + d1n2r)

2λ1
j + r2d21d2(d2 + 2)2}λ+ (d2 + 2)2(d1 + d1n2r)

2−

−r2d2 λ1
j + r2n2 λ1

j + r2n2d
3
1 = 0.

(5)

Case 2: Zero vector X1.

r (d2 + 2) (d1 + d1n2r)B (G1) (X2 + ..+Xn2+1) = 0

(d2 + 2)2

d22
[Z2 (G2)⊗ Im1 ] [X2 . . . .Xn2+1] = λ[X2 . . . Xn2+1]

T

If σ(G2) = σ(G2) = {λ(2)
1 , λ

(2)
2 , . . . , λ

(2)
n2 } then one can straightforward get that

λ =
(d2 + 2)2

d22
λ
(2)
j , j = 1, 2, . . . , n2 − 1. (6)

with multiplicity m1

Now from Eq. 5 and Eq. 6 we obtain (n2 − 1)m1 + 2n1 eigenvalues of Z2(G1 ⋄G2). Hence
λ = r2d2(d2 + 2)2 is also an eigenvalue with multiplicity m1 − n1.

Now we compute the Zagreb spectra of weighted edge corona networks of two different
graph structures in association with the adjacency, Laplacian and signless Laplacian spectra of
the graphs.

3.1 Zagreb spectra of the weighted G1 ⋄G2 in terms of adjacency spectra

Consider Jn2 denote the row vector with order n2 and all elements are 1. According to the
construction of G1 ⋄G2, it gives the generalized second Zagreb matrix as follows

Z2(G1 ⋄G2) =

(
(d1 + d1n2r)

2A(G1) r(d2 + 2)(d1 + d1n2r)[Jn2 ⊗B(G1)]
r(d2 + 2)(d1 + d1n2r)[Jn2 ⊗B(G1)]

T r(d2 + 2)2[A(G2)⊗ Im1 ]

)
.

From this we have the following theorem. The proof has been omitted to avoid repetition.

Theorem 8. Let G1 be a d1 regular graph with order n1 and size m1, G2 the d2 regular graph with
order n2 and size m2 each of which has weight factor r, respectively. Assume that the adjacency

spectrum of G1 and G2 are σ(G1) = {λ(1)
1 , λ

(1)
2 , . . . , λ

(1)
n1 } and σ(G2) = {λ(2)

1 , λ
(2)
2 , . . . , λ

(2)
n2 }.

Then the generalized second Zagreb spectra of Z2(G1 ⋄G2) are as follows.

• (d1+d1n2r)2λ
(1)
i +r2d2(d2+2)2±

√
((d1+d1n2r)2λ

(1)
i +r2d2(d2+2)2)2−4(d1+d1n2r)2(d2+2)2(r2d2−r2n2)λ

(1)
i −r2n2d1

2 ∈
z(G1 ⋄G2), with multiplicity 1, i = 1, 2, . . . , n1.

• r(d2 + 2)2λ
(2)
j ∈ Z2(G1 ⋄G2) with multiplicity m1, j = 1, 2, . . . , n2 − 1.

• r2d2(d2 + 2)2 ∈ Z2(G1 ⋄G2) with multiplicity m1 − n1(if possible).

3.2 Zagreb-Laplacian spectra of the weighted G1 ⋄G2

Consider Jn2 denote the row vector with order n2 and all elements equal 1. According to the
construction of G1 ⋄G2, it gives the generalized second Zagreb matrix as follows

Z2(G1⋄G2) =

(
(d1 + d1n2r)

2(−L(G1) + d1In1) r(d2 + 2)(d1 + d1n2r)[Jn2 ⊗B(G1)]
r(d2 + 2)(d1 + d1n2r)[Jn2 ⊗B(G1)]

T r(d2 + 2)2[(−L(G2) + rd2In2)⊗ Im1 ]

)
.

From this we have the following theorem. The proof has been omitted to avoid repetition.
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Theorem 9. Let G1 be a d1 regular graph with order n1 and size m1, G2 the d2 regular graph with
order n2 and size m2 each of which has weight factor r, respectively. Assume that the Laplacian

spectrum of G1 and G2 are l(G1) = {µ(1)
1 , µ

(1)
2 , . . . , µ

(1)
n1 } and l(G2) = {µ(2)

1 , µ
(2)
2 , . . . , µ

(2)
n2 }. Then

the generalized second Zagreb spectra of Z2(G1 ⋄G2) are as follows.

• µ ∈ Z2(G1 ⋄ G2) with multiplicity 1 where µ is the roots of the equation µ2 + µ[(d1 +

d1n2r)
2µ

(1)
i − r2d2(d2 + 2)2 − d1(d1 + d1n2r)

2]+

+(d1 + d1n2r)
2(d2 + 2)2r2(−d2µ

(1)
i + n2µ

(1)
i + d1d2 − 2d1n2) = 0, i = 1, 2, . . . , n1.

• r(d2 + 2)2(−µ
(2)
j + rd2) ∈ Z2(G1 ⋄G2) with multiplicity m1, j = 1, 2, . . . , n2 − 1.

• r2d2(d2 + 2)2 ∈ Z2(G1 ⋄G2) with multiplicity m1 − n1(if possible).

3.3 Zagreb-Signless Laplacian spectra of the weighted G1 ⋄G2

Consider Jn2 denote the row vector with order n2 and all elements are 1. According to the
construction of G1 ⋄G2, it gives the generalized second Zagreb matrix as follows

Z2(G1 ⋄G2) =

(
(d1 + d1n2r)

2(Q(G1)− d1In1) r(d2 + 2)(d1 + d1n2r)[Jn2 ⊗B(G1)]
r(d2 + 2)(d1 + d1n2r)[Jn2 ⊗B(G1)]

T r(d2 + 2)2[(Q(G2)− rd2In2)⊗ Im1 ]

)
.

From this we have the following theorem. The proof has been omitted to avoid repetition.

Theorem 10. Let G1 be a d1 regular graph with order n1 and size m1, G2 the d2 regular
graph with order n2 and size m2 each of which has weight factor r, respectively. Assume that

the signless Laplacian spectrum of G1 and G2 are s(G1) = {δ(1)1 , δ
(1)
2 , . . . , δ

(1)
n1 } and s(G2) =

{δ(2)1 , δ
(2)
2 , . . . , δ

(2)
n2 }. Then the generalized second Zagreb spectra of Z2(G1 ⋄G2) are as follows.

• δ ∈ Z2(G1 ⋄ G2) with multiplicity 1 and δ is the root of δ2 + δ[(d1 + d1n2r)
2(d1 − δ

(1)
i ) −

r2d2(d2 + 2)2]− r2(d1 + d1n2r)
2(d2 + 2)2[d1d2 − d2δ

(1)
i + n2δ

(1)
i ] = 0, i = 1, 2, . . . , n1.

• r(d2 + 2)2(δ
(2)
j − rd2) ∈ Z2(G1 ⋄G2) with multiplicity m1, j = 1, 2, . . . , n2 − 1.

• r2d2(d2 + 2)2 ∈ Z2(G1 ⋄G2) with multiplicity m1 − n1(if possible).

4 Conclusion

In this work, we look into the Zagreb spectra of weighted corona and edge corona networks of
two different graph structures and an attempt has been made to link their Zagreb spectra with
the adjacency spectra, Laplacian spectra and signless Laplacian spectra. As a future scope,
it will be interesting to study the Zagreb spectra of such structures for different values of the
weight factor r other than [0, 1].
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