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Abstract.: In mathematical chemistry, molecular structure of any chem-
ical substance can be expressed by a numeric number or polynomial or
sequence of number which represent the whole graph is called topological
index. An important branch of graph theory is the chemical graph the-
ory. As a consequence of their worldwide uses, chemical networks have
inspired researchers since their development. Determination of the ex-
pressions for topological indices of different derived graphs is a new and
interesting problem in graph theory. In this article, some graphs which
are derived from Honeycomb structure are studied, and found their exact
results for Sum degree-based polynomials are obtained.
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1. INTRODUCTION

The molecular structures are those in which atoms are connected by covalent bonds. In
graph theory, atoms are considered as vertices and covalent bonds are as edges. Chem-
informatics is a new area of research in which the subjects Chemistry, Mathematics, and
Information science are combined. That is why it attain the highly attention of researchers
around the world. In this paper, we are considering Dominating David Derived Networks
which are derived from Honeycomb Structure. Honeycomb structures, inspired from bee
honeycombs, had found widespread applications in various fields, including architecture,
transportation, mechanical engineering, chemical engineering, nanofabrication, and re-
cently biomedicine. A major challenge in this field is to understand the unique properties of
honeycomb structures, which depended on their structures, scales, and the materials used
[11].

A Topological indexTI, sometimes also known as a graph-theoretic index, is a numeri-
cal invariant of a chemical graph [21]. There are many types ofTI ′s but most popular and
authenticTI ′s are Distance-based, Degree-based, Neighbourhood Degree-Based indices.
These indices contains a lot of information within themselves.

The method of drawing Dominating David Derived graphs (dimensiont) is as follows.
STEP 1:-Consider a Honeycomb graphHC(t) dimensiont.
STEP 2:-Split each edge into two by embedding another vertex.
STEP 3:-In each hexagon cell, connect the new vertices by an edge if they are at a distance
of 4 units within the cell.
STEP 4:-Place vertices at new edge crossings.
STEP 5:-Remove initial vertices and edges of Honeycomb graph.
STEP 6:-Split each horizontal edge into two edges by inserting a new vertex. The resulting
Graph is called Dominating David Derived systemDDD(t) of measurementt [3, 22].
The First type of Dominating David Derived graphD1(t) can be obtained by connecting
vertices of degree two by an edge, which are not in the boundary.
The second type of Dominating David Derived graphD2(t) can be obtained by sub divid-

ing once the new edge introduced inD1(t).
The Third type of Dominating David Derived graphD3(t) can be obtained fromD1(t) by
introducing parallel path of length 2 between the vertices of degree two which are not in the
boundary. See the figure 5 for third type of dominating david derived graph of dimension
2, D3(2).

2. NOTATIONS AND PRELIMINARIES

In this article,Υ is considered a graph with aV (Υ) vertex set and an edge set ofE(Υ),
dr is the degree of vertexr ∈ V (Υ). LetSΥ(r) denote the sum of the degrees of all vertices
adjacent to a vertexr. Graovac et al. defined fifth M-Zagreb indices as polynomials for a
molecular graph [10] and these are characterized as

Let Υ be a graph. Then

M1G5(Υ) =
∑

rs∈E(Υ)

(SG(r) + SG(s)), (2. 1)
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Figure (a) Step-1 Figure (b) Step-2

Figure (c) Step-3 Figure (d) Step-4

Figure (e) Step-5 Figure (f) Step-6

HC(2)

DDD(2)

FIGURE 1. Construction Algorithm for Dominating David Derived
graphDDD(2).

M2G5(Υ) =
∑

rs∈E(Υ)

(SG(r)× SG(s)). (2. 2)

V. R. Kulli [15] motivated by above indices and described some new topological polyno-
mials and defined the general fifthM1-Zagreb polynomial and the general fifthM2-Zagreb
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FIGURE 2. Isomorphic graph of DDD(2).

FIGURE 3. First type of Dominating David Derived graphD1(2).

FIGURE 4. Second type of Dominating David Derived graphD2(2).

polynomial of a molecular graphΥ as:

Ma
1 G5(Υ, x) =

∑

rs∈E(Υ)

x(SG(r)+SG(s))a

, (2. 3)
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FIGURE 5. Third type of Dominating David Derived graphD3(2).

Ma
2 G5(Υ, x) =

∑

rs∈E(Υ)

x(SG(r)×SG(s))a

. (2. 4)

The fifthM1 andM2 Zagreb polynomials of a graph are defined as:

M1G5(Υ, x) =
∑

rs∈E(Υ)

x(SG(r)+SG(s)), (2. 5)

M2G5(Υ, x) =
∑

rs∈E(Υ)

x(SG(r)×SG(s)). (2. 6)

The fifthHM1 andHM2 Zagreb polynomials of graph are defined as:

HM1G5(Υ, x) =
∑

rs∈E(Υ)

x(SG(r)+SG(s))2 , (2. 7)

HM2G5(Υ, x) =
∑

rs∈E(Υ)

x(SG(r)×SG(s))2 . (2. 8)

3. RESULTS

We have study the new topological indices described by V. R. Kulli named as fifth M-
Zagreb indices, fifth M-Zagreb polynomials andM3 − Zagreb index and give closed for-
mulae of these indices for dominating david derived graphs. Haidaret al. studied degree
based topological indices for various graphs [1]. For further study of topological indices of
various graph families see, [1, 2, 3, 4, 5, 6, 8, 12, 13, 14, 16, 17, 18, 19, 23]. For the basic
notations and definitions, see [7, 20, 24].

3.1. Results for First Type of Dominating David Derived graphs. In this section, we
calculate degree-based topological indices of the dimensiont for first type of Dominating
David Derived graphs. In the coming theorems, we compute M-Zagreb indices and poly-
nomials.
Corresponding the above indices, we are going to compute general fifth M-Zagreb polyno-
mials for first type of Dominating David Derived graphD1(t).
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Theorem 2.1.1. Let Υ1
∼= D1(t) be the first type of Dominating David Derived graph,

then general fifth M-Zagreb polynomials of first and second type is equal to

Ma
1 G5(Υ1, x) = 4tx12a

+ 4(t− 1)x16a

+ 4tx17a

+ 2(t + 1)x18a

+ 4(4t− 3)x19a

+

4(t− 1)x20a

+ 4(t− 1)x21a

+ (9t2 − 7t + 3)x22a

+ 4tx23a

+ 4(t

−1)x24a

+ 4(t− 1)(9t− 8)x25a

+ 4(t− 1)x26a

+ 8(t− 1)x27a

+

4(t− 1)x28a

+ 4(t− 1)x29a

+ 4(t− 1)(9t− 10)x30a

,

Ma
2 G5(Υ1, x) = 4tx36a

+ 4(t− 1)x63a

+ 4tx66a

+ 4x72
a

+ 2(t− 1)x81a

+ 8(t− 1)

x84a

+ 4(3t− 2)x88a

+ 4(t− 1)x104a

+ (9t2 − 7t + 3)x154a

+ 4(t

−1)x126a

+ 4x132a

+ 4(t− 1)x143a

+ 4(t− 1)(9t− 8)x154a

+ 4(t

−1)x168a

+ 4(t− 1)x176a

+ 4(t− 1)x182a

+ 4(t− 1)x196a

+ 4(t−
1)(9t− 10)x224a

.

Proof. We get the outcome with the edge partition in Table 1.
It follows from (1.3),

(Sr, Ss) Number of edges (Sr, Ss) Number of edges
wherers ∈ E(Υ1) wherers ∈ E(Υ1)

(6, 6) 4t (11, 11) 9t2 − 7t + 3
(6, 11) 4t (11, 12) 4
(6, 12) 4 (11, 13) 4t− 4
(6, 14) 4t− 4 (11, 14) 36t2 − 68t + 32
(7, 9) 4t− 4 (11, 16) 4t− 4
(7, 12) 4t− 4 (12, 14) 4t− 4
(8, 11) 12t− 8 (13, 14) 4t− 4
(8, 13) 4t− 4 (13, 16) 4t− 4
(9, 9) 2t− 2 (14, 14) 4t− 4
(9, 14) 4t− 4 (14, 16) 36t2 − 76t + 40

TABLE 1. Edge partition of first type of Dominating David Derived
graph (D1(t)) based on sum of degrees of end vertices of each edge.

Ma
1 G5(Υ1, x) =

∑

rs∈E(Υ1)

x(SG(r)+SG(s))a

.
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Ma
1 G5(Υ1, x) = x(6+6)a |E1(Υ1(t))|+ x(6+11)a |E2(Υ1(t))|+ x(6+12)a |E3(Υ1(t))|

+x(6+14)a |E4(Υ1(t))|+ x(7+9)a |E5(Υ1(t))|+ x(7+12)a |E6(Υ1(t))

|+ x(8+11)a |E7(Υ1(t))|+ x(8+13)a |E8(Υ1(t))|+ x(9+9)a |E9(Υ1(t

))|+ x(9+14)a |E10(Υ1(t))|+ x(11+11)a |E11(Υ1(t))|+ x(11+12)a |
E12(Υ1(t))|+ x(11+13)a |E13(Υ1(t))|+ x(11+14)a |E14(Υ1(t))|+
x(11+16)a |E15(Υ1(t))|+ x(12+14)a |E16(Υ1(t))|+ x(13+14)a |E17(

Υ1(t))|+ x(13+16)a |E18(Υ1(t))|+ x(14+14)a |E19(Υ1(t))|+
x(14+16)a |E20(Υ1(t))|,

= x(6+6)a

(4t) + x(6+11)a

(4t) + x(6+12)a

(4) + x(6+14)a

(4t− 4) +

x(7+9)a

(4t− 4) + x(7+12)a

(4t− 4) + x(8+11)a

(12t− 8) + x(8+13)a

(4t− 4) + x(9+9)a

(2t− 2) + x(9+14)a

(4t− 4) + x(11+11)a

(9t2 − 7

t + 3) + x(11+12)a

(4) + x(11+13)a

(4t− 4) + x(11+14)a

(36t2 − 68t

+32) + x(11+16)a

(4t− 4) + x(12+14)a

(4t− 4) + x(13+14)a

(4t− 4)

+x(13+16)a

(4t− 4) + x(14+14)a

(4t− 4) + x(14+16)a

(36t2 − 76t +
40),

By doing some calculations, we get

=⇒ Ma
1 G5(Υ1, x) = 4tx12a

+ 4(t− 1)x16a

+ 4tx17a

+ 2(t + 1)x18a

+ 4(4t− 3)

x19a

+ 4(t− 1)x20a

+ 4(t− 1)x21a

+ (9t2 − 7t + 3)x22a

+ 4t

x23a

+ 4(t− 1)x24a

+ 4(t− 1)(9t− 8)x25a

+ 4(t− 1)x26a

+8(t− 1)x27a

+ 4(t− 1)x28a

+ 4(t− 1)x29a

+ 4(t− 1)(9t−
10)x30a

.

Also from (1.4),

Ma
2 G5(Υ1, x) =

∑

rs∈E(Υ1)

x(SG(r)×SG(s))a

.
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Ma
2 G5(Υ1, x) = x(6×6)a |E1(Υ1(t))|+ x(6×11)a |E2(Υ1(t))|+ x(6×12)a |E3(Υ1(t))|

+x(6×14)a |E4(Υ1(t))|+ x(7×9)a |E5(Υ1(t))|+ x(7×12)a |E6(Υ1(t))

|+ x(8×11)a |E7(Υ1(t))|+ x(8×13)a |E8(Υ1(t))|+ x(9×9)a |E9(Υ1(t

))|+ x(9×14)a |E10(Υ1(t))|+ x(11×11)a |E11(Υ1(t))|+ x(11×12)a |E
12(Υ1(t))|+ x(11×13)a |E13(Υ1(t))|+ x(11×14)a |E14(Υ1(t))|+
x(11×16)a |E15(Υ1(t))|+ x(12×14)a |E16(Υ1(t))|+ x(13×14)a |E17(Υ

1(t))|+ x(13×16)a |E18(Υ1(t))|+ x(14×14)a |E19(Υ1(t))|+ x(14×16)a

|E20(Υ1(t))|,
= x(6×6)a

(4t) + x(6×11)a

(4t) + x(6×12)a

(4) + x(6×14)a

(4t− 4) +

x(7×9)a

(4t− 4) + x(7×12)a

(4t− 4) + x(8×11)a

(12t− 8) + x(8×13)a

(4t− 4) + x(9×9)a

(2t− 2) + x(9×14)a

(4t− 4) + x(11×11)a

(9t2 − 7

t + 3) + x(11×12)a

(4) + x(11×13)a

(4t− 4) + x(11×14)a

(36t2 − 68t

+32) + x(11×16)a

(4t− 4) + x(12×14)a

(4t− 4) + x(13×14)a

(4t− 4)

+x(13×16)a

(4t− 4) + x(14×14)a

(4t− 4) + x(14×16)a

(36t2 − 76t +
40),

By making some calculations, we get

=⇒ Ma
2 G5(Υ1, x) = 4tx36a

+ 4(t− 1)x63a

+ 4tx66a

+ 4x72
a

+ 2(t− 1)x81a

+ 8(t

−1)x84a

+ 4(3t− 2)x88a

+4(t− 1)x104a

+ (9t2 − 7t + 3)x154a

+ 4(t− 1)x126a

+ 4

x132a

+ 4(t− 1)x143a

+ 4(t− 1)(9t− 8)x154a

+ 4(t− 1)x168a

+4(t− 1)x176a

+ 4(t− 1)x182a

+ 4(t− 1)x196a

+ 4(t− 1)(9t

−10)x224a

.

¤

Corresponding the above indices, we are going to compute fifth M-Zagreb polynomials
for first type of Dominating David Derived graphD1(t).
Theorem 2.1.2. Let Υ1

∼= D1(t) be the first type of Dominating David Derived graph,
then fifth M-Zagreb polynomials of first and second type is equal to

M1G5(Υ1, x) = 4tx12 + 4(t− 1)x16 + 4tx17 + 2(t + 1)x18 + 4(4t− 3)x19 + 4(t
−1)x20 + 4(t− 1)x21 + (9t2 − 7t + 3)x22 + 4tx23 + 4(t− 1)x24

+4(t− 1)(9t− 8)x25 + 4(t− 1)x26 + 8(t− 1)x27 + 4(t− 1)x28

+4(t− 1)x29 + 4(t− 1)(9t− 10)x30,
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M2G5(Υ1, x) = 4tx36 + 4(t− 1)x63 + 4tx66 + 4x72 + 2(t− 1)x81 + 8(t− 1)x84 +
4(3t− 2)x88 + 4(t− 1)x104 + (9t2 − 7t + 3)x154 + 4(t− 1)x126 +
4x132 + 4(t− 1)x143 + 4(t− 1)(9t− 8)x154 + 4(t− 1)x168 + 4(t
−1)x176 + 4(t− 1)x182 + 4(t− 1)x196 + 4(t− 1)(9t− 10)x224.

Proof. We get the outcome with the edge partition in Table 1. It follows from(1.5),

M1G5(Υ1, x) =
∑

rs∈E(Υ1)

x(SG(r)+SG(s)).

M1G5(Υ1, x) = x(6+6)|E1(Υ1(t))|+ x(6+11)|E2(Υ1(t))|+ x(6+12)|E3(Υ1(t))|+
x(6+14)|E4(Υ1(t))|+ x(7+9)|E5(Υ1(t))|+ x(7+12)|E6(Υ1(t))|+
x(8+11)|E7(Υ1(t))|+ x(8+13)|E8(Υ1(t))|+ x(9+9)|E9(Υ1(t))|+
x(9+14)|E10(Υ1(t))|+ x(11+11)|E11(Υ1(t))|+ x(11+12)|E12(Υ1(t)

)|+ x(11+13)|E13(Υ1(t))|+ x(11+14)|E14(Υ1(t))|+ x(11+16)|E15(

Υ1(t))|+ x(12+14)|E16(Υ1(t))|+ x(13+14)|E17(Υ1(t))|+ x(13+16)

|E18(Υ1(t))|+ x(14+14)|E19(Υ1(t))|+ x(14+16)|E20(Υ1(t))|,
= x(6+6)(4t) + x(6+11)(4t) + x(6+12)(4) + x(6+14)(4t− 4) + x(7+9)(

4t− 4) + x(7+12)(4t− 4) + x(8+11)(12t− 8) + x(8+13)(4t− 4) +

x(9+9)(2t− 2) + x(9+14)(4t− 4) + x(11+11)(9t2 − 7t + 3) + (4)

x(11+12) + x(11+13)(4t− 4) + x(11+14)(36t2 − 68t + 32) + x(11+16)

(4t− 4) + x(12+14)(4t− 4) + x(13+14)(4t− 4) + x(13+16)(4t− 4) +

x(14+14)(4t− 4) + x(14+16)(36t2 − 76t + 40),

By doing some calculations, we get

=⇒ M1G5(Υ1, x) = 4tx12 + 4(t− 1)x16 + 4tx17 + 2(t + 1)x18 + 4(4t− 3)x19 + 4
(t− 1)x20 + 4(t− 1)x21 + (9t2 − 7t + 3)x22 + 4tx23 + 4(t− 1
)x24 + 4(t− 1)(9t− 8)x25 + 4(t− 1)x26 + 8(t− 1)x27 + 4(t−
1)x28 + 4(t− 1)x29 + 4(t− 1)(9t− 10)x30.

Also from (1.6),

M2G5(Υ1, x) =
∑

rs∈E(Υ1)

x(SG(r)×SG(s)).
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M2G5(Υ1, x) = x(6×6)|E1(Υ1(t))|+ x(6×11)|E2(Υ1(t))|+ x(6×12)|E3(Υ1(t))|+
x(6×14)|E4(Υ1(t))|+ x(7×9)|E5(Υ1(t))|+ x(7×12)|E6(Υ1(t))|+
x(8×11)|E7(Υ1(t))|+ x(8×13)|E8(Υ1(t))|+ x(9×9)|E9(Υ1(t))|+
x(9×14)|E10(Υ1(t))|+ x(11×11)|E11(Υ1(t))|+ x(11×12)|E12(Υ1(t)

)|+ x(11×13)|E13(Υ1(t))|+ x(11×14)|E14(Υ1(t))|+ x(11×16)|E15(

Υ1(t))|+ x(12×14)|E16(Υ1(t))|+ x(13×14)|E17(Υ1(t))|+ x(13×16)

|E18(Υ1(t))|+ x(14×14)|E19(Υ1(t))|+ x(14×16)|E20(Υ1(t))|,
= x(6×6)(4t) + x(6×11)(4t) + x(6×12)(4) + x(6×14)(4t− 4) + x(7×9)

(4t− 4) + x(7×12)(4t− 4) + x(8×11)(12t− 8) + x(8×13)(4t− 4) +

x(9×9)(2t− 2) + x(9×14)(4t− 4) + x(11×11)(9t2 − 7t + 3) +

x(11×12)(4) + x(11×13)(4t− 4) + x(11×14)(36t2 − 68t + 32) +

x(11×16)(4t− 4) + x(12×14)(4t− 4) + x(13×14)(4t− 4) + x(13×16)

(4t− 4) + x(14×14)(4t− 4) + x(14×16)(36t2 − 76t + 40),

By making some calculations, we get

=⇒ M2G5(Υ1, x) = 4tx36 + 4(t− 1)x63 + 4tx66 + 4x72 + 2(t− 1)x81 + 8(t− 1)
x84 + 4(3t− 2)x88 + 4(t− 1)x104 + (9t2 − 7t + 3)x154 + 4(t
−1)x126 + 4x132 + 4(t− 1)x143 + 4(t− 1)(9t− 8)x154 + 4(t
−1)x168 + 4(t− 1)x176 + 4(t− 1)x182 + 4(t− 1)x196 + 4(t
−1)(9t− 10)x224.

¤ ¤

Theorem 2.1.3.Let Υ1
∼= D1(t) be the first type of Dominating David Derived graph,

then hyper fifth M-Zagreb polynomials of first and second type is equal to

HM1G5(Υ1, x) = 4t(x144 + x289) + (4t− 4)(x256 + x361 + x400 + x441 + x529 +
x576 + x676 + 2x729 + x784 + x841) + (2t + 2)x324 + (12t− 8)
x361 + (9t2 − 7t + 3)x484 + 4x529 + (36t2 − 68t + 32)x625 + (
36t2 − 76t + 40)x900,

HM2G5(Υ1, x) = 4t(x1296 + x4356) + (4t− 4)(x3969 + x7056 + x10816 + x15876 +
x20449 + x28224 + x30976 + 2x33124 + x38416 + x43264) + 4x5184

+(2t− 2)x6561 + (12t− 8)x7744 + (9t2 − 7t + 3)× x14641 + 4
x17424 + (36t2 − 68t + 32)x23716 + (36t2 − 76t + 40)x50176.

Proof. We get the outcome with the edge partition in Table 1. It follows from(1.7),

HM1G5(Υ1, x) =
∑

rs∈E(Υ1)

x(SG(r)+SG(s))2 .
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HM1G5(Υ1, x) = x(6+6)2 |E1(Υ1(t))|+ x(6+11)2 |E2(Υ1(t))|+ x(6+12)2 |E3(Υ1(t))|
+x(6+14)2 |E4(Υ1(t))|+ x(7+9)2 |E5(Υ1(t))|+ x(7+12)2 |E6(Υ1(t)

)|+ x(8+11)2 |E7(Υ1(t))|+ x(8+13)2 |E8(Υ1(t))|+ x(9+9)2 |E9(Υ1

(t))|+ x(9+14)2 |E10(Υ1(t))|+ x(11+11)2 |E11(Υ1(t))|+ x(11+12)2

|E12(Υ1(t))|+ x(11+13)2 |E13(Υ1(t))|+ x(11+14)2 |E14(Υ1(t))|+
x(11+16)2 |E15(Υ1(t))|+ x(12+14)2 |E16(Υ1(t))|+ x(13+14)2 |E17(

Υ1(t))|+ x(13+16)2 |E18(Υ1(t))|+ x(14+14)2 |E19(Υ1(t))|+
x(14+16)2 |E20(Υ1(t))|,

= x(6+6)2(4t) + x(6+11)2(4t) + x(6+12)2(4) + x(6+14)2(4t− 4) +

x(7+9)2(4t− 4) + x(7+12)2(4t− 4) + x(8+11)2(12t− 8) + x(8+13)2

(4t− 4) + x(9+9)2(2t− 2) + x(9+14)2(4t− 4) + x(11+11)2(9t2 − 7

t + 3) + x(11+12)2(4) + x(11+13)2(4t− 4) + x(11+14)2(36t2 − 68t

+32) + x(11+16)2(4t− 4) + x(12+14)2(4t− 4) + x(13+14)2(4t− 4)

+x(13+16)2(4t− 4) + x(14+14)2(4t− 4) + x(14+16)2(36t2 − 76t +
40),

By doing some calculations, we get

=⇒ HM1G5(Υ1, x) = 4t(x144 + x289) + (4t− 4)(x256 + x361 + x400 + x441 +
x529 + x576 + x676 + 2x729 + x784 + x841) + (2t + 2)x324

+(12t− 8)x361 + (9t2 − 7t + 3)x484 + 4x529 + (36t2 − 68t

+32)x625 + (36t2 − 76t + 40)x900.

Also from (1.8),

HMa
2 G5(Υ1, x) =

∑

rs∈E(Υ1)

x(SG(r)×SG(s))2 .
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HMa
2 G5(Υ1, x) = x(6×6)2 |E1(Υ1(t))|+ x(6×11)2 |E2(Υ1(t))|+ x(6×12)2 |E3(Υ1(t)

)|+ x(6×14)2 |E4(Υ1(t))|+ x(7×9)2 |E5(Υ1(t))|+ x(7×12)2 |E6(

Υ1(t))|+ x(8×11)2 |E7(Υ1(t))|+ x(8×13)2 |E8(Υ1(t))|+ x(9×9)2

|E9(Υ1(t))|+ x(9×14)2 |E10(Υ1(t))|+ x(11×11)2 |E11(Υ1(t))|+
x(11×12)2 |E12(Υ1(t))|+ x(11×13)2 |E13(Υ1(t))|+ x(11×14)2 |E14

(Υ1(t))|+ x(11×16)2 |E15(Υ1(t))|+ x(12×14)2 |E16(Υ1(t))|+ x

(13×14)2 |E17(Υ1(t))|+ x(13×16)2 |E18(Υ1(t))|+ x(14×14)2 |E19(

Υ1(t))|+ x(14×16)2 |E20(Υ1(t))|,
= x(6×6)2(4t) + x(6×11)a

(4t) + x(6×12)2(4) + x(6×14)2(4t− 4) +

x(7×9)2(4t− 4) + x(7×12)2(4t− 4) + x(8×11)2(12t− 8) + x

(8×13)2(4t− 4) + x(9×9)2(2t− 2) + x(9×14)2(4t− 4) + x(11×11)2

(9t2 − 7t + 3) + x(11×12)2(4) + x(11×13)2(4t− 4) + x(11×14)2(

36t2 − 68t + 32) + x(11×16)2(4t− 4) + x(12×14)2(4t− 4) + x

(13×14)2(4t− 4) + x(13×16)2(4t− 4) + x(14×14)2(4t− 4) +

x(14×16)2(36t2 − 76t + 40),

By making some calculations, we get

=⇒ HM2G5(Υ1, x) = 4t(x1296 + x4356) + (4t− 4)(x3969 + x7056 + x10816 +
x15876 + x20449 + x28224 + x30976 + 2x33124 + x38416 +
x43264) + 4x5184 + (2t− 2)x6561 + (12t− 8)x7744 + (9t2 −
7t + 3)x14641 + 4x17424 + (36t2 − 68t + 32)x23716 + (36t2

−76t + 40)x50176.

¤ ¤

3.2. Results for Second Type of Dominating David Derived graph.Now, we are calcu-
lating fifth M-Zagreb topological indices of theΥ2

∼= D2(t), wheret ∈ N for second type
of Dominating David Derived graph.
Theorem 2.2.1. Let Υ2

∼= D2(t) be the second type of DDD graph, then general fifth
M-Zagreb polynomials of first and second type are equal to

Ma
1 G5(Υ2, x) = 4tx12a

+ 4(t− 1)x14a

+ 4(t− 1)x15a

+ (18t2 − 30t + 14)x16a

+ 4

tx17a

+ 4x18a

+ (4t− 4)x19a

+ (12t− 8)x19a

+ (4t− 4)x20a

+ (4

t− 4)x21a

+ (8t− 4)x21a

+ (4t− 4)x22a

+ 4x23a

+ (4t− 4)x23a

+(36t2 − 72t + 36)x24a

+ (4t− 4)x25a

+ (4t− 4)x26a

+ 2(4t− 4)

x27a

+ (4t− 4)x28a

+ (4t− 4)x29a

+ (36t2 − 76t + 40)x30a

,
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Ma
2 G5(Υ2, x) = 4tx36a

+ (4t− 4)x48a

+ (4t− 4)x56a

+ (18t2 − 30t + 14)x60a

+ 4

tx66a

+ 4x72a

+ 2(4t− 4)x84a

+ (12t− 8)x88a

+ (4t− 4)x104a

+

(8t− 4)x110a

+ (4t− 4)x112a

+ (4t− 4)x130a

+ 4x132a

+ (36t2 −
72t + 36)x140a

+ (4t− 4)x154a

+ (4t− 4)x168a

+ (4t− 4)x176a

+

(4t− 4)x182a

+ (4t− 4)x196a

+ (4t− 4)x208a

+ (36t2 − 76t + 40)

x224a

.

Proof. We get the outcome with the edge partition in Table 1.
It follows from (1.3),

(Sr, Ss) Number of edges (Sr, Ss) Number of edges
wherers ∈ E(Υ2) wherers ∈ E(Υ2)

(6, 6) 4t (10, 11) 8t− 4
(6, 8) 4t− 4 (10, 13) 4t− 4
(6, 10) 18t2 − 30n + 14 (10, 14) 36t2 − 72t + 36
(6, 11) 4t (11, 12) 4
(6, 12) 4 (11, 14) 4t− 4
(6, 14) 4t− 4 (11, 16) 4t− 4
(7, 8) 4t− 4 (12, 14) 4t− 4
(7, 12) 4t− 4 (13, 14) 4t− 4
(8, 11) 12t− 8 (13, 16) 4t− 4
(8, 13) 4t− 4 (14, 14) 4t− 4
(8, 14) 4t− 4 (14, 16) 36t2 − 76t + 40

TABLE 2. Edge partition of second type of Dominating David Derived
graph (D2(t)) based on sum of degrees of end vertices of each edge.

Ma
1 G5(Υ2, x) =

∑

rs∈E(Υ2)

x(SG(r)+SG(s))a

.
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Ma
1 G5(Υ2, x) = x(6+6)a |E1(Υ2(t))|+ x(6+8)a |E2(Υ2(t))|+ x(6+10)a |E3(Υ2(t))|+

x(6+11)a |E4(Υ2(t))|+ x(6+12)a |E5(Υ2(t))|+ x(6+14)a |E6(Υ2(t))|
+x(7+8)a |E7(Υ2(t))|+ x(7+12)a |E8(Υ2(t))|+ x(8+11)a |E9(Υ2(t))

|+ x(8+13)a |E10(Υ2(t))|+ x(8+14)a |E11(Υ2(t))|+ x(10+11)a |E12(

Υ2(t))|+ x(10+13)a |E13(Υ2(t))|+ x(10+14)a |E14(Υ2(t))|+
x(11+12)a |E15(Υ2(t))|+ x(11+14)a |E16(Υ2(t))|+ x(11+16)a |E17(Υ2

(t))|+ x(12+14)a |E18(Υ2(t))|+ x(13+14)a |E19(Υ2(t))|+ x(13+16)a

|E20(Υ2(t))|+ x(14+14)a |E21(Υ2(t))|+ x(14+16)a |E22(Υ2(t))|,
= x(6+6)a

(4t) + x(6+8)a

(4t− 4) + x(6+10)a

(18t2 − 30t + 14) +

x(6+11)a

(4t) + x(6+12)a

(4) + x(6+14)a

(4t− 4) + x(7+8)a

(4t− 4) +

x(7+12)a

(4t− 4) + x(8+11)a

(12t− 8) + x(8+13)a

(4t− 4) + x(8+14)a

(4t− 4) + x(10+11)a

(8t− 4) + x(10+13)a

(4t− 4) + x(10+14)a

(36t2

−72t + 36) + (4)x(11+12)a

+ x(11+14)a

(4t− 4) + x(11+16)a

(4t− 4)

+x(12+14)a

(4t− 4) + x(13+14)a

(4t− 4) + x(13+16)a

(4t− 4) +

x(14+14)a

(4t− 4) + x(14+16)a

(36t2 − 76t + 40),

By doing some calculations, we get

=⇒ Ma
1 G5(Υ2, x) = 4tx12a

+ 4(t− 1)x14a

+ 4(t− 1)x15a

+ (18t2 − 30t + 14)x16a

+4tx17a

+ 4x18a

+ (4t− 4)x19a

+ (12t− 8)x19a

+ (4t− 4)

x20a

+ (4t− 4)x21a

+ (8t− 4)x21a

+ (4t− 4)x22a

+ 4x23a

+

(4t− 4)x23a

+ (36t2 − 72t + 36)x24a

+ (4t− 4)x25a

+ (4t−
4)x26a

+ 2(4t− 4)x27a

+ (4t− 4)x28a

+ (4t− 4)x29a

+ (36t2

−76t + 40)x30a

.

Also from (1.4),

Ma
2 G5(Υ1, x) =

∑

rs∈E(Υ1)

x(SG(r)×SG(s))a

.
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Ma
2 G5(Υ1, x) = x(6×6)a |E1(Υ2(t))|+ x(6×8)a |E2(Υ2(t))|+ x(6×10)a |E3(Υ2(t))|+

x(6×11)a |E4(Υ2(t))|+ x(6×12)a |E5(Υ2(t))|+ x(6×14)a |E6(Υ2(t))|
+x(7×8)a |E7(Υ2(t))|+ x(7×12)a |E8(Υ2(t))|+ x(8×11)a |E9(Υ2(t))

|+ x(8×13)a |E10(Υ2(t))|+ x(8×14)a |E11(Υ2(t))|+ x(10×11)a |E12(

Υ2(t))|+ x(10×13)a |E13(Υ2(t))|+ x(10×14)a |E14(Υ2(t))|+
x(11×12)a |E15(Υ2(t))|+ x(11×14)a |E16(Υ2(t))|+ x(11×16)a |E17(Υ2

(t))|+ x(12×14)a |E18(Υ2(t))|+ x(13×14)a |E19(Υ2(t))|+ x(13×16)a

|E20(Υ2(t))|+ x(14×14)a |E21(Υ2(t))|+ x(14×16)a |E22(Υ2(t))|,
= x(6×6)a

(4t) + x(6×8)a

(4t− 4) + x(6×10)a

(18t2 − 30t + 14) +

x(6×11)a

(4t) + x(6×12)a

(4) + x(6×14)a

(4t− 4) + x(7×8)a

(4t− 4) +

x(7×12)a

(4t− 4) + x(8×11)a

(12t− 8) + x(8×13)a

(4t− 4) + x(8×14)a

(4t− 4) + x(10×11)a

(8t− 4) + x(10×13)a

(4t− 4) + x(10×14)a

(36t2

−72t + 36) + (4)x(11×12)a

+ x(11×14)a

(4t− 4) + x(11×16)a

(4t− 4)

+x(12×14)a

(4t− 4) + x(13×14)a

(4t− 4) + x(13×16)a

(4t− 4) +

x(14×14)a

(4t− 4) + x(14×16)a

(36t2 − 76t + 40),

By making some calculations, we get

=⇒ Ma
2 G5(Υ1, x) = 4tx36a

+ (4t− 4)x48a

+ (4t− 4)x56a

+ (18t2 − 30t + 14)x60a

+4tx66a

+ 4x72a

+ 2(4t− 4)x84a

+ (12t− 8)x88a

+ (4t− 4)

x104a

+ (8t− 4)x110a

+ (4t− 4)x112a

+ (4t− 4)x130a

+ 4

x132a

+ (36t2 − 72t + 36)x140a

+ (4t− 4)x154a

+ (4t− 4)

x168a

+ (4t− 4)x176a

+ (4t− 4)x182a

+ (4t− 4)x196a

+ (4t

−4)x208a

+ (36t2 − 76t + 40)x224a

.

¤ ¤

Corresponding the above indices, we are going to compute fifth M-Zagreb polynomials
for second type of Dominating David Derived graphD2(t).
Theorem 2.2.2.Let Υ2

∼= D2(t) be the second type of DDD graph, then fifth M-Zagreb
polynomials of first and second type are equal to

Ma
1 G5(Υ2, x) = 4tx12 + 4(t− 1)x14 + 4(t− 1)x15 + (18t2 − 30t + 14)x16 + 4tx17

+4x18 + (4t− 4)x19 + (12t− 8)x19 + (4t− 4)x20 + (4t− 4)x21

+(8t− 4)x21 + (4t− 4)x22 + 4x23 + (4t− 4)x23 + (36t2 − 72t +
36)x24 + (4t− 4)x25 + (4t− 4)x26 + 2(4t− 4)x27 + (4t− 4)x28

+(4t− 4)x29 + (36t2 − 76t + 40)x30,
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M2G5(Υ2, x) = 4tx36 + (4t− 4)x48 + (4t− 4)x56 + (18t2 − 30t + 14)x60 + 4tx66

+4x72 + 2(4t− 4)x84 + (12t− 8)x88 + (4t− 4)x104 + (8t− 4)
x110 + (4t− 4)x112 + (4t− 4)x130 + 4x132 + (36t2 − 72t + 36)
x140 + (4t− 4)x154 + (4t− 4)x168 + (4t− 4)x176 + (4t− 4)x182

+(4t− 4)x196 + (4t− 4)x208 + (36t2 − 76t + 40)x224.

Proof. We get the outcome with the edge partition in Table 2. It follows from(1.5),

M1G5(Υ1, x) =
∑

rs∈E(Υ2)

x(SG(r)+SG(s)).

M1G5(Υ2, x) = x(6+6)|E1(Υ2(t))|+ x(6+8)|E2(Υ2(t))|+ x(6+10)|E3(Υ2(t))|+
x(6+11)|E4(Υ2(t))|+ x(6+12)|E5(Υ2(t))|+ x(6+14)|E6(Υ2(t))|+
x(7+8)|E7(Υ2(t))|+ x(7+12)|E8(Υ2(t))|+ x(8+11)|E9(Υ2(t))|+
x(8+13)|E10(Υ2(t))|+ x(8+14)|E11(Υ2(t))|+ x(10+11)|E12(Υ2(t

))|+ x(10+13)|E13(Υ2(t))|+ x(10+14)|E14(Υ2(t))|+ x(11+12)|E15

(Υ2(t))|+ x(11+14)|E16(Υ2(t))|+ x(11+16)|E17(Υ2(t))|+ x(12+14)

|E18(Υ2(t))|+ x(13+14)|E19(Υ2(t))|+ x(13+16)|E20(Υ2(t))|+
x(14+14)|E21(Υ2(t))|+ x(14+16)|E22(Υ2(t))|,

= x(6+6)(4t) + x(6+8)(4t− 4) + x(6+10)(18t2 − 30t + 14) + x(6+11)(

4t) + x(6+12)(4) + x(6+14)(4t− 4) + x(7+8)(4t− 4) + x(7+12)(4t−
4) + x(8+11)(12t− 8) + x(8+13)(4t− 4) + x(8+14)(4t− 4) + x(10+11)

(8t− 4) + x(10+13)(4t− 4) + x(10+14)(36t2 − 72t + 36) + (4)x(11+12)

+x(11+14)(4t− 4) + x(11+16)(4t− 4) + x(12+14)(4t− 4) + x(13+14)

(4t− 4) + x(13+16)(4t− 4) + x(14+14)(4t− 4) + x(14+16)(36t2 −
76t + 40),

By doing some calculations, we get

=⇒ Ma
1 G5(Υ2, x) = 4tx12 + 4(t− 1)x14 + 4(t− 1)x15 + (18t2 − 30t + 14)x16 + 4

tx17 + 4x18 + (4t− 4)x19 + (12t− 8)x19 + (4t− 4)x20 + (4t

−4)x21 + (8t− 4)x21 + (4t− 4)x22 + 4x23 + (4t− 4)x23 + (
36t2 − 72t + 36)x24 + (4t− 4)x25 + (4t− 4)x26 + 2(4t− 4)
x27 + (4t− 4)x28 + (4t− 4)x29 + (36t2 −
76t + 40)x30.

Also from (1.6),

M2G5(Υ2, x) =
∑

rs∈E(Υ2)

x(SG(r)×SG(s)).
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M2G5(Υ2, x) = x(6×6)|E1(Υ2(t))|+ x(6×8)|E2(Υ2(t))|+ x(6×10)|E3(Υ2(t))|+
x(6×11)|E4(Υ2(t))|+ x(6×12)|E5(Υ2(t))|+ x(6×14)|E6(Υ2(t))|+
x(7×8)|E7(Υ2(t))|+ x(7×12)|E8(Υ2(t))|+ x(8×11)|E9(Υ2(t))|+
x(8×13)|E10(Υ2(t))|+ x(8×14)|E11(Υ2(t))|+ x(10×11)|E12(Υ2(t))|
+x(10×13)|E13(Υ2(t))|+ x(10×14)|E14(Υ2(t))|+ x(11×12)|E15(

Υ2(t))|+ x(11×14)|E16(Υ2(t))|+ x(11×16)|E17(Υ2(t))|+ x(12×14)

|E18(Υ2(t))|+ x(13×14)|E19(Υ2(t))|+ x(13×16)|E20(Υ2(t))|+
x(14×14)|E21(Υ2(t))|+ x(14×16)|E22(Υ2(t))|,

= x(6×6)(4t) + x(6×8)(4t− 4) + x(6×10)(18t2 − 30t + 14) + x(6×11)

(4t) + x(6×12)(4) + x(6×14)(4t− 4) + x(7×8)(4t− 4) + x(7×12)(4t

−4) + x(8×11)(12t− 8) + x(8×13)(4t− 4) + x(8×14)(4t− 4) +

x(10×11)(8t− 4) + x(10×13)(4t− 4) + x(10×14)(36t2 − 72t + 36) +

(4)x(11×12) + x(11×14)(4t− 4) + x(11×16)(4t− 4) + x(12×14)(4t−
4) + x(13×14)(4t− 4) + x(13×16)(4t− 4) + x(14×14)(4t− 4) +

x(14×16)(36t2 − 76t + 40),

By making some calculations, we get

=⇒ M2G5(Υ2, x) = 4tx36 + (4t− 4)x48 + (4t− 4)x56 + (18t2 − 30t + 14)x60 + 4
tx66 + 4x72 + 2(4t− 4)x84 + (12t− 8)x88 + (4t− 4)x104 + (
8t− 4)x110 + (4t− 4)x112 + (4t− 4)x130 + 4x132 + (36t2 −
72t + 36)x140 + (4t− 4)x154 + (4t− 4)x168 + (4t− 4)x176

+(4t− 4)x182 + (4t− 4)x196 + (4t− 4)x208 + (36t2 − 76t +
40)x224.

¤ ¤

Theorem 2.2.3. Let Υ2
∼= D2(t) be the second type of DDD graph, then hyper fifth

M-Zagreb polynomials of first and second type are equal to

HM1G5(Υ2, x) = 4tx144 + (4t− 4)x196 + (4t− 4)x225 + (18t2 − 30t + 14)x256 +
4tx289 + 4x324 + (4t− 4)x361 + (12t− 8)x361 + (4t− 4)x400 +
(4t− 4)x441 + (8t− 4)x441 + (4t− 4)x484 + 4tx529 + (36t2 −
72t + 36)x576 + (4t− 4)x625 + (4t− 4)x676 + 2(4t− 4)x729 + (
4t− 4)x784 + (4t− 4)x841 + (36t2 − 76t + 40)x900,
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HM2G5(Υ2, x) = 4tx1296 + (4t− 4)x2304 + (4t− 4)x3136 + (18t2 − 30t + 14)
x3600 + 4tx4356 + 4x5184 + 2(4t− 4)x7056 + (12t− 8)x7744 + (
4t− 4)x10816 + (8t− 4)x12100 + (4t− 4)x12544 + (4t− 4)x16900

+4x17424 + (36t2 − 72t + 36)x19600 + (4t− 4)x23716 + (4t− 4)
x28224 + (4t− 4)x30976 + (4t− 4)x33124 + (4t− 4)x38416 + (4t

−4)x43264 + (36t2 − 76t + 40)x50176.

Proof. We get the outcome with the edge partition in Table 2. It follows from(1.7),

HM1G5(Υ2, x) =
∑

rs∈E(Υ1)

x(SG(r)+SG(s))2 .

HM1G5(Υ2, x) = x(6+6)2 |E1(Υ2(t))|+ x(6+8)2 |E2(Υ2(t))|+ x(6+10)2 |E3(Υ2(t))|
+x(6+11)2 |E4(Υ2(t))|+ x(6+12)2 |E5(Υ2(t))|+ x(6+14)2 |E6(Υ2(

t))|+ x(7+8)2 |E7(Υ2(t))|+ x(7+12)2 |E8(Υ2(t))|+ x(8+11)2 |E9(

Υ2(t))|+ x(8+13)2 |E10(Υ2(t))|+ x(8+14)2 |E11(Υ2(t))|+
x(10+11)2 |E12(Υ2(t))|+ x(10+13)2 |E13(Υ2(t))|+ x(10+14)2 |E14(

Υ2(t))|+ x(11+12)2 |E15(Υ2(t))|+ x(11+14)2 |E16(Υ2(t))|+
x(11+16)2 |E17(Υ2(t))|+ x(12+14)2 |E18(Υ2(t))|+ x(13+14)2 |E19(

Υ2(t))|+ x(13+16)2 |E20(Υ2(t))|+ x(14+14)2 |E21(Υ2(t))|+
x(14+16)a |E22(Υ2(t))|,

= x(6+6)2(4t) + x(6+8)2(4t− 4) + x(6+10)2(18t2 − 30t + 14) +

x(6+11)2(4t) + x(6+12)2(4) + x(6+14)2(4t− 4) + x(7+8)2(4t− 4)

+x(7+12)2(4t− 4) + x(8+11)2(12t− 8) + x(8+13)2(4t− 4) +

x(8+14)2(4t− 4) + x(10+11)2(8t− 4) + x(10+13)2(4t− 4) +

x(10+14)2(36t2 − 72t + 36) + (4)x(11+12)2 + x(11+14)2(4t− 4)

+x(11+16)2(4t− 4) + x(12+14)2(4t− 4) + x(13+14)2(4t− 4) +

x(13+16)2(4t− 4) + x(14+14)2(4t− 4) + x(14+16)2(36t2 − 76t +
40),
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By doing some calculations, we get

=⇒ HM1G5(Υ2, x) = 4tx144 + (4t− 4)x196 + (4t− 4)x225 + (18t2 − 30t + 14)
x256 + 4tx289 + 4x324 + (4t− 4)x361 + (12t− 8)x361 + (4t

−4)x400 + (4t− 4)x441 + (8t− 4)x441 + (4t− 4)x484 + 4t

x529 + (36t2 − 72t + 36)x576 + (4t− 4)x625 + (4t− 4)x676

+2(4t− 4)x729 + (4t− 4)x784 + (4t− 4)x841 + (36t2 − 76
t + 40)x900.

Also from (1.8),

HMa
2 G5(Υ2, x) =

∑

rs∈E(Υ2)

x(SG(r)×SG(s))2 .

HM2G5(Υ2, x) = x(6×6)2 |E1(Υ2(t))|+ x(6×8)2 |E2(Υ2(t))|+ x(6×10)2 |E3(Υ2(t))|
+x(6×11)2 |E4(Υ2(t))|+ x(6×12)2 |E5(Υ2(t))|+ x(6×14)2 |E6(Υ2(

t))|+ x(7×8)2 |E7(Υ2(t))|+ x(7×12)2 |E8(Υ2(t))|+ x(8×11)2 |E9(

Υ2(t))|+ x(8×13)2 |E10(Υ2(t))|+ x(8×14)2 |E11(Υ2(t))|+
x(10×11)2 |E12(Υ2(t))|+ x(10×13)2 |E13(Υ2(t))|+ x(10×14)2 |E14(

Υ2(t))|+ x(11×12)2 |E15(Υ2(t))|+ x(11×14)2 |E16(Υ2(t))|+
x(11×16)2 |E17(Υ2(t))|+ x(12×14)2 |E18(Υ2(t))|+ x(13×14)2 |E19(

Υ2(t))|+ x(13×16)2 |E20(Υ2(t))|+ x(14×14)2 |E21(Υ2(t))|+
x(14×16)a |E22(Υ2(t))|,

= x(6×6)2(4t) + x(6×8)2(4t− 4) + x(6×10)2(18t2 − 30t + 14) +

x(6×11)2(4t) + x(6×12)2(4) + x(6×14)2(4t− 4) + x(7×8)2(4t− 4)

+x(7×12)2(4t− 4) + x(8×11)2(12t− 8) + x(8×13)2(4t− 4) +

x(8×14)2(4t− 4) + x(10×11)2(8t− 4) + x(10×13)2(4t− 4) +

x(10×14)2(36t2 − 72t + 36) + (4)x(11×12)2 + x(11×14)2(4t− 4) +

x(11×16)2(4t− 4) + x(12×14)2(4t− 4) + x(13×14)2(4t− 4) +

x(13×16)2(4t− 4) + x(14×14)2(4t− 4) + x(14×16)2(36t2 − 76t +
40),
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By making some calculations, we get

=⇒ HM2G5(Υ1, x) = 4tx1296 + (4t− 4)x2304 + (4t− 4)x3136 + (18t2 − 30t + 14
)x3600 + 4tx4356 + 4x5184 + 2(4t− 4)x7056 + (12t− 8)
x7744 + (4t− 4)x10816 + (8t− 4)x12100 + (4t− 4)x12544 +
(4t− 4)x16900 + 4x17424 + (36t2 − 72t + 36)x19600 + (4t−
4)x23716 + (4t− 4)x28224 + (4t− 4)x30976 + (4t− 4)
x33124 + (4t− 4)x38416 + (4t− 4)x43264 + (36t2 − 76t +
40)x50176.

¤ ¤
3.3. Results for Third Type of Dominating David Derived Network. In this section, we
calculate degree-based topological indices of the dimensiont for third type of Dominating
David Derived graphs. In the coming theorems, we compute M-polynomials.
Theorem 2.3.1.Let Υ3

∼= D3(t) be the third type of DDD graph, then general fifth M-
Zagreb polynomials of first and second type are equal to

Ma
1 G5(Υ3, x) = 4tx12a + 8(2t− 1)x18a + 4(9t2 − 10t + 3)x20a + (4t− 4)x22a + 8

tx24a + 12(t− 1)x26a + 4(9t2 − 14t + 3)x28a + (4t + 4)x30a + (4t

−4)(9t− 10)x32a,

Ma
2 G5(Υ3, x) = 4tx36a + (4t + 4)x72a + (12t− 12)x80a + (4t− 4)x84a + (36t2 −

44t + 16)x96a + (4t− 4)x112a + 8tx144a + (4t− 4)x160a + (8t−
8)x168a + (36t2 − 60t + 16)x192a + (4t− 4)x196a + (36t2 − 76t

+40)x224a.

Proof. We get the outcome with the edge partition in Table 3.
It follows from (1.3),

(Sr, Ss) Number of edges (Sr, Ss) Number of edges
wherers ∈ E(Υ3) wherers ∈ E(Υ3)

(6, 6) 4t (12, 12) 8t
(6, 12) 4t + 4 (12, 14) 8t− 8
(6, 14) 4t− 4 (12, 16) 36t2 − 60t + 16
(8, 10) 12t− 12 (14, 14) 4t− 4
(8, 12) 36t2 − 44t + 16 (14, 16) 4t + 4
(8, 14) 4t− 4 (16, 16) 36t2 − 76t + 40
(10, 16) 4t− 4

TABLE 3. Edge partition of third type of Dominating David Derived
graph (D3(t)) based on sum of degrees of end vertices of each edge.

Ma
1 G5(Υ3, x) =

∑

rs∈E(Υ3)

x(SG(r)+SG(s))a

.
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Ma
1 G5(Υ3, x) = x(6+6)a |E1(Υ3(t))|+ x(6+12)a |E2(Υ3(t))|+ x(6+14)a |E3(Υ3(t))|

+x(8+10)a |E4(Υ3(t))|+ x(8+12)a |E5(Υ3(t))|+ x(8+14)a |E6(Υ3(t

))|+ x(10+16)a |E7(Υ3(t))|+ x(12+12)a |E8(Υ3(t))|+ x(12+14)a |E9

(Υ3(t))|+ x(12+16)a |E10(Υ3(t))|+ x(14+14)a |E11(Υ3(t))|+
x(14+16)a |E12(Υ3(t))|+ x(16+16)a |E13(Υ3(t))|,

= x(6+6)a

(4t) + x(6+12)a

(4t + 4) + x(6+14)a

(4t− 4) + x(8+10)a

(12t

−12) + x(8+12)a

(36t2 − 44t + 16) + x(8+14)a

(4t− 4) + x(10+16)a

(4t− 4) + x(12+12)a

(8t) + x(12+14)a

(8t− 8) + x(12+16)a

(36t2 −
60t + 16) + x(14+14)a

(4t− 4) + x(14+16)a

(4t + 4) + x(16+16)a

(36t2

−76t + 40),

By doing some calculations, we get

=⇒ Ma
1 G5(Υ3, x) = 4tx12a + 8(2t− 1)x18a + 4(9t2 − 10t + 3)x20a + (4t− 4)x22a

+8tx24a + 12(t− 1)x26a + 4(9t2 − 14t + 3)x28a + (4t + 4)
x30a + (4t− 4)(9t− 10)x32a.

Also from (1.4),

Ma
2 G5(Υ3, x) =

∑

rs∈E(Υ3)

x(SG(r)×SG(s))a

.

Ma
2 G5(Υ3, x) = x(6×6)a |E1(Υ3(t))|+ x(6×12)a |E2(Υ3(t))|+ x(6×14)a |E3(Υ3(t))|

+x(8×10)a |E4(Υ3(t))|+ x(8×12)a |E5(Υ3(t))|+ x(8×14)a |E6(Υ3(t

))|+ x(10×16)a |E7(Υ3(t))|+ x(12×12)a |E8(Υ3(t))|+ x(12×14)a |E9

(Υ3(t))|+ x(12×16)a |E10(Υ3(t))|+ x(14×14)a |E11(Υ3(t))|+
x(14×16)a |E12(Υ3(t))|+ x(16×16)a |E13(Υ3(t))|,

= x(6×6)a

(4t) + x(6×12)a

(4t + 4) + x(6×14)a

(4t− 4) + x(8×10)a

(12t

−12) + x(8×12)a

(36t2 − 44t + 16) + x(8×14)a

(4t− 4) + x(10×16)a

(4t− 4) + x(12×12)a

(8t) + x(12×14)a

(8t− 8) + x(12×16)a

(36t2 −
60t + 16) + x(14×14)a

(4t− 4) + x(14×16)a

(4t + 4) + x(16×16)a

(
36t2 − 76t + 40),

By making some calculations, we get

=⇒ Ma
2 G5(Υ3, x) = 4tx36a + (4t + 4)x72a + (12t− 12)x80a + (4t− 4)x84a + (36

t2 − 44t + 16)x96a + (4t− 4)x112a + 8tx144a + (4t− 4)x160a

+(8t− 8)x168a + (36t2 − 60t + 16)x192a + (4t− 4)x196a + (
36t2 − 76t + 40)x224a.

¤ ¤
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Theorem 2.3.2.Let Υ3
∼= D3(t) be the third type of DDD graph, then fifth M-Zagreb

polynomials of first and second type are equal to

M1G5(Υ3, x) = 4x12
[
t + 2(2t− 1)x6 + (9t2 − 10t + 3)x8 + (t− 1)x10 + 2t

x12 + 3(t− 1)x14 + (9t2 − 14t + 3)x16 + (t + 1)x18 + (t−
1)(9t− 10)x20

]
,

M2G5(Υ3, x) = 4x36
[
t + (t + 1)x36 + 3(t− 1)x44 + (t− 1)x48 + (9t2 − 11t + 4)

x60 + (t− 1)x76 + 2tx108 + (t− 1)x124 + 2(t− 1)x132 + (3t− 4)
(3t− 1)x156 + (t− 1)x160 + (t− 1)(9t− 10)x188

]
.

Proof. We get the outcome with the edge partition in Table 3. It follows from(1.5),

M1G5(Υ3, x) =
∑

rs∈E(Υ3)

x(SG(r)+SG(s)).

M1G5(Υ3, x) = x(6+6)|E1(Υ3(t))|+ x(6+12)|E2(Υ3(t))|+ x(6+14)|E3(Υ3(t)

)|+ x(8+10)|E4(Υ3(t))|+ x(8+12)|E5(Υ3(t))|+ x(8+14)|E6(

Υ3(t))|+ x(10+16)|E7(Υ3(t))|+ x(12+12)|E8(Υ3(t))|+
x(12+14)|E9(Υ3(t))|+ x(12+16)|E10(Υ3(t))|+ x(14+14)|E11(

Υ3(t))|+ x(14+16)|E12(Υ3(t))|+ x(16+16)|E13(Υ3(t))|,
= x(6+6)(4t) + x(6+12)(4t + 4) + x(6+14)(4t− 4) + x(8+10)(12t

−12) + x(8+12)(36t2 − 44t + 16) + x(8+14)(4t− 4) + x(10+16)

(4t− 4) + x(12+12)(8t) + x(12+14)(8t− 8) + x(12+16)(36t2 −
60t + 16) + x(14+14)(4t− 4) + x(14+16)(4t + 4) + x(16+16)(36
t2 − 76t + 40),

By doing some calculations, we get

=⇒ M1G5(Υ3, x) = 4x12
[
t + 2(2t− 1)x6 + (9t2 − 10t + 3)x8 + (t− 1)x10 + 2t

x12 + 3(t− 1)x14 + (9t2 − 14t + 3)x16 + (t + 1)x18 + (t−
1)(9t− 10)x20

]
.

Also from (1.6),

M2G5(Υ3, x) =
∑

rs∈E(Υ3)

x(SG(r)×SG(s)).
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M2G5(Υ3, x) = x(6×6)|E1(Υ3(t))|+ x(6×12)|E2(Υ3(t))|+ x(6×14)|E3(Υ3(t))|+
x(8×10)|E4(Υ3(t))|+ x(8×12)|E5(Υ3(t))|+ x(8×14)|E6(Υ3(t))|+
x(10×16)|E7(Υ3(t))|+ x(12×12)|E8(Υ3(t))|+ x(12×14)|E9(Υ3(t))|
+x(12×16)|E10(Υ3(t))|+ x(14×14)|E11(Υ3(t))|+ x(14×16)|E12(Υ3

(t))|+ x(16×16)|E13(Υ3(t))|,
= x(6×6)(4t) + x(6×12)(4t + 4) + x(6×14)(4t− 4) + x(8×10)(12t− 12

) + x(8×12)(36t2 − 44t + 16) + x(8×14)(4t− 4) + x(10×16)(4t− 4)

+x(12×12)(8t) + x(12×14)(8t− 8) + x(12×16)(36t2 − 60t + 16) +

x(14×14)(4t− 4) + x(14×16)(4t + 4) + x(16×16)(36t2 − 76t + 40),

By making some calculations, we get

=⇒ M2G5(Υ3, x) = 4x36
[
t + (t + 1)x36 + 3(t− 1)x44 + (t− 1)x48 + (9t2 − 11t +

4)x60 + (t− 1)x76 + 2tx108 + (t− 1)x124 + 2(t− 1)x132 + (
3t− 4)(3t− 1)x156 + (t− 1)x160 + (t− 1)(9t− 10)x188

]
.

¤ ¤

Theorem 2.3.3.Let Υ3
∼= D3(t) be the third type of Dominating David Derived graph,

then hyper fifth M-Zagreb polynomials of first and second type are equal to

HM1G5(Υ3, x) = 4x144
[
t + (4t− 2)x180 + (9t2 − 10t + 3)x256 + (t− 1)x340 + 2t

x432 + 3(t− 1)x532 + (9t2 − 14t + 3)x640 + (t + 1)x756 + (t−
1)(9t− 10)x880

]
,

HM2G5(Υ3, x) = 4tx1296 + (4t + 4)x5184 + (12t− 12)x6400 + (4t− 4)x7056 + (36
t2 − 44t + 16)x9216 + (4t− 4)x12544 + 8tx20736 + (4t− 4)x25600

+(8t− 8)x28224 + (36t2 − 60t + 16)x36864 + (4t− 4)x38416 + (4t

+4)x50176 + (36t2 − 76t + 40)x65536.

Proof. We get the outcome with the edge partition in Table 3. It follows from(1.7),

HM1G5(Υ3, x) =
∑

rs∈E(Υ3)

x(SG(r)+SG(s))2 .



42 Haidar Ali, Usman Babar, Syed Sheraz Asghar, Farzana Kausar

HM1G5(Υ3, x) = x(6+6)2 |E1(Υ3(t))|+ x(6+12)2 |E2(Υ3(t))|+ x(6+14)2 |E3(Υ3(t))|
+x(8+10)2 |E4(Υ3(t))|+ x(8+12)2 |E5(Υ3(t))|+ x(8+14)2 |E6(Υ3(

t))|+ x(10+16)2 |E7(Υ3(t))|+ x(12+12)2 |E8(Υ3(t))|+ x(12+14)2 |
E9(Υ3(t))|+ x(12+16)2 |E10(Υ3(t))|+ x(14+14)2 |E11(Υ3(t))|+
x(14+16)2 |E12(Υ3(t))|+ x(16+16)2 |E13(Υ3(t))|,

= x(6+6)2(4t) + x(6+12)2(4t + 4) + x(6+14)2(4t− 4) + x(8+10)2(12t

−12) + x(8+12)2(36t2 − 44t + 16) + x(8+14)2(4t− 4) + x(10+16)2

(4t− 4) + x(12+12)2(8t) + x(12+14)2(8t− 8) + x(12+16)2(36t2 −
60t + 16) + x(14+14)2(4t− 4) + x(14+16)2(4t + 4) + x(16+16)2(36
t2 − 76t + 40),

By doing some calculations, we get

=⇒ HM1G5(Υ3, x) = 4x144
[
t + (4t− 2)x180 + (9t2 − 10t + 3)x256 + (t− 1)x340

+2tx432 + 3(t− 1)x532 + (9t2 − 14t + 3)x640 + (t + 1)x756

+(t− 1)(9t− 10)x880
]
.

Also from (1.8),

HMa
2 G5(Υ3, x) =

∑

rs∈E(Υ3)

x(SG(r)×SG(s))2 .

HMa
2 G5(Υ3, x) = x(6×6)2 |E1(Υ3(t))|+ x(6×12)2 |E2(Υ3(t))|+ x(6×14)2 |E3(Υ3(t)

)|+ x(8×10)2 |E4(Υ3(t))|+ x(8×12)2 |E5(Υ3(t))|+ x(8×14)2 |E6(

Υ3(t))|+ x(10×16)2 |E7(Υ3(t))|+ x(12×12)2 |E8(Υ3(t))|+
x(12×14)2 |E9(Υ3(t))|+ x(12×16)2 |E10(Υ3(t))|+ x(14×14)2 |E11(

Υ3(t))|+ x(14×16)2 |E12(Υ3(t))|+ x(16×16)2 |E13(Υ3(t))|,
= x(6×6)2(4t) + x(6×12)2(4t + 4) + x(6×14)2(4t− 4) + x(8×10)2(12

t− 12) + x(8×12)2(36t2 − 44t + 16) + x(8×14)2(4t− 4) +

x(10×16)2(4t− 4) + x(12×12)2(8t) + x(12×14)2(8t− 8) + x(12×16)2

(36t2 − 60t + 16) + x(14×14)2(4t− 4) + x(14×16)2(4t + 4) +

x(16×16)2(36t2 − 76t + 40),

By making some calculations, we get

=⇒ HM2G5(Υ3, x) = 4tx1296 + (4t + 4)x5184 + (12t− 12)x6400 + (4t− 4)x7056

+(36t2 − 44t + 16)x9216 + (4t− 4)x12544 + 8tx20736 + (4t

−4)x25600 + (8t− 8)x28224 + (36t2 − 60t + 16)x36864 + (4t

−4)x38416 + (4t + 4)x50176 + (36t2 − 76t + 40)x65536.
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¤ ¤

4. CONCLUSION

Topological index is a numeric quantity which represents the structure of the graph.
Topological indices underlying specific physical and chemical properties of chemical com-
pounds are those which connect.In this article, we computed sum of degree-based indices
for some derived graphs of honeycomb structure. We also computed certain sum of degree-
based polynomials such as fifth M-Zagreb, fifth hyper M-Zagreb, Generalized fifth M-
Zagreb indices for all types of Dominating David Derived graphs. These results are very
useful for researchers working in computer science and chemistry, who encounter honey-
comb graphs. These results can also play a vital part in the determination of the significance
of honeycomb derived graphs. Like certain other topological indices, determining the rep-
resentations of derived graphs like these is an open problem.
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