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THE M-POLYNOMIAL OF LINE GRAPH OF SUBDIVISION
GRAPHS

SOURAV MONDAL, NILANJAN DE, AND ANITA PAL

Abstract. Three composite graphs Ladder graph (Ln), Tadpole graph (Tn,k)
and Wheel graph (Wn) are graceful graphs, which have different applications
in electrical, electronics, wireless communication etc. In this report, we first
determine M-polynomial of the Line graph of those three graphs using subdi-
vision idea and then compute some degree based indices of the same.

1. Introduction

Throughout this article we use molecular graph, a connected graph having no
loops and no parallel edges where vertices and edges are correspond to atoms and
chemical bonds of the compound. Consider a molecular graph G having V (G) and
E(G) as vertex set and edge set respectively. The degree of a vertex v ∈ V (G) of
a graph G, denoted by dv, is the total number of edges incident with v.
Mathematical modelling play significant role to analyze important concepts in

chemistry. Mathematical chemistry has excellent tools such as polynomials, func-
tions which can predict properties of chemical compounds successfully. Topological
indices are functions T :

∑
→ R+ with the property T (G) = T (H) for every

graph G isomorphic to H, where
∑
is the class of all graphs. These numerical

quantity corresponding to a molecular graph are effective in correlating the struc-
ture with different physicochemical properties, chemical reactivity, and biological
activities. These indices are evaluated by formal definitions. Instead of calculating
different topological indices of a specific category [1, 2], we can use a compact gen-
eral method related to polynomial for calculating the same. For instance, Wiener
polynomial is a general polynomial in the field of distance-based topological indices
whose derivatives at 1 yield Weiner and Hyper Weiner indices [2]. There are many
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such polynomials such as Pi polynomial [3], Theta polynomial [4] etc.
In the area of degree-based topological indices, M-polynomial [1] perform similar
role to compute closed expressions of many degree based topological indices [1, 5].
Thus computation of degree based topological indices reduce to evaluation of a
single polynomial. Moreover, detailed analysis of this polynomial can yield new
insights in the knowledge of degree based topological indices.
The subdivision graph [6, 7, 8] S(G) is obtained by inserting an additional vertex

to each edge of G [9]. The Line graph [10] L(G) is the simple graph whose vertices
are the edges of G and e1e2 ∈ E(L(G)) if e1, e2 ∈ E(G) share a common end point
in G. The Ladder graph Ln is obtained by the Cartesian product of the Path graph
Pn and the complete graph K2. The Tadpole graph Tn,k[11] is obtained by joining
a cycle Cn to a path Pk. Wheel graph is obtained by joining K1 to Cn.
Ranjini et al.[12] investigate the Zagreb indices of the Line graphs of those three

graphs using the subdivision concepts. G Su et al.[13] derived topological indices
of the same graphs. Here we calculate the degree based topological indices of
L(S(Ln)), L(S(Tn,k)), L(S(Wn)) using M -polynomial.

2. Basic definitions and literature review

Lemma 1. (Handshaking lemma) For a graph G, we have∑
v∈V (G)

dv = 2|E(G)|

Definition 1. The M-polynomial of a graph G is defined as,

M(G;x, y) =
∑
6i6j

mij(G)x
iyj .

where mij(G) is the number of edges uv ∈ E(G) such that {du, dv} = {i, j}.

For a graph G, a degree-based topological index is a graph invariant of the form

I(G) =
∑

uv∈E(G)

f(du, dv),

where f = f(x, y) is a function appropriately selected for possible chemical appli-
cations [14]. Collecting edges with the same set of end-degrees we can rewrite the
above result as

I(G) =
∑
i6j6

mij(G)f(i, j).

Gutman and Trinajstíc introduced Zagreb indices [15].
The first Zagreb index is defined as,

M1(G) =
∑

v∈V (G)

(dv)
2
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The second Zagreb index is defined as,

M2(G) =
∑

uv∈E(G)

dudv.

For more details about this indices see.
The second modified Zagreb index is defined as,

mM2(G) =
∑

uv∈E(G)

1

dudv

Bollobas and Erdos [16] and Amic et al. [17] presented the idea of the generalized
Randíc index and discussed widely in both chemistry and mathematics [18]. For
more discussion, readers are referred [20, 19].
The general Randíc index is defined as,

Rα(G) =
∑

uv∈E(G)

(dudv)
α

The inverse Randíc index is defined as,

RRα(G) =
∑

uv∈E(G)

1

(dudv)α

symmetric division index of a connected graph G, is defined as:

SDD(G) =
∑

uv∈E(G)

{min(du, dv)
max(du, dv)

+
max(du, dv)

min(du, dv)
}.

The Harmonic index [21] is defined as,

H(G) =
∑

uv∈E(G)

2

du + dv
.

The inverse sum index [22] is given by:

I(G) =
∑

uv∈E(G)

dudv
du + dv

.

The augmented Zagreb index of G proposed by Furtula et al. [23] is defined as,

A(G) =
∑

uv∈E(G)

{ dudv
du + dv − 2

}3.

The relations of some degree-based topological indices with the M-polynomial are
shown in the table below.
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Table 1. Derivation of some degree based topological indices

Topological Index f(x,y) Derivation from M(G;x, y)

First Zagreb Index x+ y (Dx +Dy)(M(G;x, y))|x=y=1
Second Zagreb Index xy (DxDy)(M(G;x, y))|x=y=1

Modified Second Zagreb Index 1
xy (SxSy)(M(G;x, y))|x=y=1

Randíc Index(α ∈ N) (xy)α (Dα
xD

α
y )(M(G;x, y))|x=y=1

Inverse Randíc Index(α ∈ N) 1
(xy)α (SαxS

α
y )(M(G;x, y))|x=y=1

Symmetric Division Index x2+y2

xy (DxSy + SxDy)(M(G;x, y))|x=y=1
Harmonic Index 2

x+y 2SxJ(M(G;x, y))|x=1
Inverse sum Index xy

x+y 2SxJDxDy(M(G;x, y))|x=1
Augumented Zagreb Index xy

(x+y−2)3 2S3xQ−2JD
3
xD

3
y(M(G;x, y))|x=1

where,

Dx(f(x, y)) = x
∂(f(x, y))

∂x
,Dy(f(x, y)) = y

∂(f(x, y))

∂y
,

Sx(f(x, y)) =

∫ x

0

∂(f(t, y))

t
dt, Sy(f(x, y)) =

∫ y

0

∂(f(x, t))

t
dt

J(f(x, y)) = f(x, x), Qα(f(x, y)) = xαf(x, y).

3. Main Results

In this part, we give our main computational results and divide the section in
three subsections.

Figure 1. The line graph of subdivision graph of the Ladder graph.

3.1. Computational aspects of the Line graph of subdivision of Ladder
graph. We compute the M -polynomial of the line graph of subdivision graph of
the Ladder graph in the following theorem.

Theorem 1. Let L(S(Ln)) be the line graph of subdivision graph of the Ladder
graph. Then we have,

M(L(S(Ln))) = 6x2y2 + 4x2y3 + (9n− 20)x3y3.
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Proof. From the figure of L(S(Ln)), we can say that its vertices have two partitions,

|V{2}| = |{du ∈ V (L(S(Ln))) : du = 2}| = 8.

|V{3}| = |{u ∈ V (L(S(Ln))) : du = 3}| = 6n− 12.
By handshaking lemma, we have |E(L(S(Ln)))| = 9n−10. The edge set of L(S(Ln))
can be partitioned as,

|E{2,2}| = |{uv ∈ E(L(S(Ln))) : du = 2, dv = 2}| = 6.

|E{2,3}| = |{uv ∈ E(L(S(Ln))) : du = 2, dv = 3}| = 4.
|E{3,3}| = |{uv ∈ E(L(S(Ln))) : du = 3, dv = 3}| = 9n− 20.

From the definition, the M -polynomial of L(S(Ln)) is obtained bellow,

M(L(S(Ln))) =
∑
i6j

mij(L(S(Ln)))x
iyj

=
∑
262

mij(L(S(Ln)))x
2y2 +

∑
263

mij(L(S(Ln)))x
2y3 +

+
∑
363

mij(L(S(Ln)))x
3y3

= |E{2,2}|x2y2 + |E{2,3}|x2y3 + |E{3,3}|x3y3

= 6x2y2 + 4x2y3 + (9n− 20)x3y3.
This completes the proof. �

Now using this M -polynomial, we calculate some degree based topological index
of the line graph of subdivision of the Ladder graph in the following theorem.

Theorem 2. Let L(S(Ln)) be the line graph of subdivision of the Ladder graph.
Then we have,

1. M1(L(S(Ln))) = 54n− 76.
2. M2(L(S(Ln))) = 81n− 132.
3. Mm

2 (L(S(Ln))) =
18n−1
18 .

4. Rα(L(S(Ln))) = 6(4)α + 4(6)α + (9n− 20)(9)α.
5. RRα(L(S(Ln))) = 6

4α +
4
6α +

9n−20
9α .

6. SDD(L(S(Ln))) = 18n− 58
3 .

7. H(L(S(Ln))) = 3n− 31
15 .

8. I(L(S(Ln))) = 27n+48
10 .

9. A(L(S(Ln))) = 6561n−9460
64 .

Proof. Let M(L(S(Ln));x, y) = f(x, y) = 6x2y2 + 4x2y3 + (9n− 20)x3y3.
Then we have,

Dx(f(x, y)) = 12x2y2 + 8x2y3 + 3(9n− 20)x3y3

Dy(f(x, y)) = 12x2y2 + 12x2y3 + 3(9n− 20)x3y3.
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DxDy(f(x, y)) = 24x2y2 + 24x2y3 + 9(9n− 20)x3y3.

Sx(f(x, y)) = 3x2y2 + 2x2y3 +
9n− 20
3

x3y3.

Sy(f(x, y)) = 3x2y2 +
4

3
x2y3 +

9n− 20
3

x3y3.

SxSy(f(x, y)) =
3

2
x2y2 +

2

3
x2y3 +

9n− 20
9

x3y3.

Dα
xD

α
y (f(x, y)) = 6(4α)x2y2 + 4(6α)x2y3 + (9n− 20)(9α)x3y3.

SαxS
α
y (f(x, y)) =

6

4α
x2y2 +

4

6α
x2y3 +

9n− 20
9α

x3y3.

DxSy(f(x, y)) = 6x2y2 +
8

3
x2y3 + (9n− 20)x3y3.

SxDy(f(x, y)) = 6x2y2 + 6x2y3 + (9n− 20)x3y3.
SxJ(f(x, y)) = 24x4y2 + 20x5 + 6(9n− 20)x6.

SxJDxDy(f(x, y)) = 6x4 +
24

5
x5 +

3(9n− 20)
2

x6.

S3xQ−2JD
3
xD

3
y(f(x, y)) = 48x2 + 32x3 +

729

64
(9n− 20)x4.

Using Table 1.we have,

(1) M1(L(S(Ln))) = (Dx +Dy)(f(x, y))|x=y=1 = 54n− 76.
(2) M2(L(S(Ln))) = (DxDy)(f(x, y))|x=y=1 = 81n− 132.
(3) Mm

2 (L(S(Ln))) = (SxSy)(f(x, y))|x=y=1 = 18n−1
18 .

(4) Rα(L(S(Ln))) = (Dα
xD

α
y )(f(x, y))|x=y=1 = 6(4)α + 4(6)α + (9n− 20)(9)α.

(5) RRα(L(S(Ln))) = (SαxS
α
y )(f(x, y))|x=y=1 = 6

4α +
4
6α +

9n−20
9α .

(6) SDD(L(S(Ln))) = (DxSy + SxDy)(f(x, y))|x=y=1 = 18n− 58
3 .

(7) H(L(S(Ln))) = 2(Sx)(f(x, y))|x=1 = 3n− 31
15 .

(8) I(L(S(Ln))) = SxJDxDy(f(x, y))|x=1 = 27n+48
10

(9) A(L(S(Ln))) = S3xQ−2JD
3
xD

3
y(f(x, y))|x=1 = 6561n−9460

64 .

This completes the proof. �

3.2. Computational aspects of the Line graph of subdivision of Tadpole
graph. We compute the M -polynomial of the line graph of subdivision graph of
the Tadpole graph in the following theorem.

Theorem 3. Let L(S(Tn,k)) be the line graph of subdivision graph of the Tadpole
graph. Then we have,

M(L(S(Tn,k))) = xy2 + 2(n+ k − 3)x2y2 + 3x2y3 + 3x3y3.

Proof. The graph of L(S(Tn,k) has 2(n + k) vertices, having three partitions of
vertices,

|V{1}| = |{u ∈ V (L(S(Ln))) : du = 1}| = 1.
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Figure 2. The line graph of subdivision graph of the Tadpole graph.

|V{2}| = |{u ∈ V (L(S(Ln))) : du = 2}| = 2n+ 2k − 4.
|V{3}| = |{u ∈ V (L(S(Ln))) : du = 3}| = 3.

This shows that L(S(Tn,k) has 9n-10 edges. The edge set of L(S(Tn,k)) has parti-
tions as follows,

|E{1,2}| = |{uv ∈ E(L(S(Tn,k))) : du = 1, dv = 2}| = 1.

|E{2,2}| = |{uv ∈ E(L(S(Tn,k))) : du = 2, dv = 2}| = 2(n+ k − 3).
|E{2,3}| = |{uv ∈ E(L(S(Tn,k))) : du = 2, dv = 3}| = 3.
|E{3,3}| = |{uv ∈ E(L(S(Tn,k))) : du = 3, dv = 3}| = 3.

From the definition, the M -polynomial of L(S(Tn,k)) is obtained bellow,

M(L(S(Tn,k))) =
∑
i6j

mij(L(S(Tn,k)))x
iyj

=
∑
162

mij(L(S(Tn,k)))x
1y2 +

∑
262

mij(L(S(Tn,k)))x
2y2 +

+
∑
263

mij(L(S(Tn,k)))x
2y3

+
∑
363

mij(L(S(Tn,k)))x
3y3

= |E{1,2}|xy2 + |E{2,2}|x2y2 + |E{2,3}|x2y3 + |E{3,3}|x3y3

= xy2 + 2(n+ k − 3)x2y2 + 3x2y3 + 3x3y3.
This completes the proof. �

Now using this M -polynomial, we calculate some degree based topological index
of the Line graph of subdivision of the Tadpole graph in the following theorem.
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Theorem 4. Let L(S(Tn,k)) be the line graph of subdivision of the Ladder graph.
Then we have,

1. M1(L(S(Tn,k))) = 8n+ 8k + 12.
2. M2(L(S(Tn,k))) = 8n+ 8k + 23.
3. Mm

2 (L(S(Tn,k))) =
3n+3k−1

6 .
4. Rα(L(S(Tn,k))) = 2α + (n+ k − 3)22α+1 + 3(6α) + 32α+1.
5. RRα(L(S(Tn,k))) = 1

2α +
n+k−3
22α−1 +

3
6α +

1
32α−1 .

6. SDD(L(S(Tn,k))) = 4n+ 4k − 1.
7. H(L(S(Tn,k))) = n+ k − 2

15 .
8. I(L(S(Tn,k))) = 2n+ 2k − 17

30 .
9. A(L(S(Tn,k))) = 16n+ 16k + 1163

64 .

Proof. LetM(L(S(Tn,k));x, y) = f(x, y) = xy2+2(n+k−3)x2y2+3x2y3+3x3y3.
Then we have,

Dx(f(x, y)) = xy2 + 4(n+ k − 3)x2y2 + 6x2y3 + 9x3y3.
Dy(f(x, y)) = 2xy2 + 4(n+ k − 3)x2y2 + 9x2y3 + 9x3y3.

DxDy(f(x, y)) = 2xy2 + 8(n+ k − 3)x2y2 + 18x2y3 + 27x3y3

Sx(f(x, y)) = xy2 + (n+ k − 3)x2y2 + 3
2
x2y3 + x3y3.

Sy(f(x, y)) =
xy2

2
+ (n+ k − 3)x2y2 + x2y3 + x3y3

SxSy(f(x, y)) =
xy2

2
+
(n+ k − 3)

2
x2y2 +

x2y3

2
+
x3y3

3
.

Dα
xD

α
y (f(x, y)) = 2αxy2 + (n+ k − 3)(22α+1)x2y2 + 3(6α)x2y3 + 32α+1x3y3.

SαxS
α
y (f(x, y)) =

xy2

2α
+
(n+ k − 3)
22α−1

x2y2 +
3

6α
x2y3 +

1

32α−1
x3y3.

DxSy(f(x, y)) =
xy2

2
+ 2(n+ k − 3)x2y2 + 2x2y3 + 3x3y3.

SxDy(f(x, y)) = 2xy2 + 2(n+ k − 3)x2y2 + 9
2
x2y3 + 3x3y3.

SxJ(f(x, y)) =
1

3
x3 +

n+ k − 3
2

x4 +
3

5
x5 +

1

2
x6.

SxJDxDy(f(x, y)) =
2

3
x3 + 2(n+ k − 3)x4 + 18

5
x5 +

27

6
x6.

S3xQ−2JD
3
xD

3
y(f(x, y)) = 8x+ 16(n+ k − 3)x2 + 24x3 + 2187

64
x4.

Using table 1.we have,

(1) M1(L(S(Tn,k))) = (Dx +Dy)(f(x, y))|x=y=1 = 8n+ 8k + 12.
(2) M2(L(S(Tn,k))) = (DxDy)(f(x, y))|x=y=1 = 8n+ 8k + 23.
(3) Mm

2 (L(S(Tn,k))) = (SxSy)(f(x, y))|x=y=1 = 3n+3k−1
6 .
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(4) Rα(L(S(Tn,k))) = (Dα
xD

α
y )(f(x, y))|x=y=1 = 2α+(n+k−3)22α+1+3(6α)+

32α+1.
(5) RRα(L(S(Tn,k))) = (SαxS

α
y )(f(x, y))|x=y=1 = 1

2α +
n+k−3
22α−1 +

3
6α +

1
32α−1 .

(6) SDD(L(S(Tn,k))) = (DxSy + SxDy)(f(x, y))|x=y=1 = 4n+ 4k − 1.
(7) H(L(S(Tn,k))) = 2(Sx)(f(x, y))|x=1 = n+ k − 2

15 .
(8) I(L(S(Tn,k))) = SxJDxDy(f(x, y))|x=1 = 2n+ 2k − 17

30 .
(9) A(L(S(Tn,k))) = S3xQ−2JD

3
xD

3
y(f(x, y))|x=1 = 16n+ 16k + 1163

64 .
This completes the proof. �

Figure 3. The line graph of subdivision graph of the wheel graph.

3.3. Computational aspects of the Line graph of subdivision of Wheel
graph. We compute the M -polynomial of the line graph of subdivision graph of
the Wheel graph in the following theorem.

Theorem 5. Let L(S(Wn+1)) be the line graph of subdivision graph of the Wheel
graph. Then we have,

M(L(S(Wn+1))) = 4nx3y3 + nx3yn +
n(n− 1)

2
xnyn + 3x3y3.

Proof. It is easy to see that the order of the graph L(S(Wn+1) is 4n out of which
3n vertices are of degree 3 and n vertices are of degree n. By handshaking lemma,
the size of the graph L(S(Wn+1)) is n2+9n

2 . The edge set of L(S(Wn+1)) can be
partitioned as,

|E{3,3}| = |{uv ∈ E(L(S(Wn+1))) : du = 3, dv = 3}| = 4n.
|E{n,3}| = |{uv ∈ E(L(S(Wn+1))) : du = n, dv = 3}| = n.
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|E{n,n}| = |{uv ∈ E(L(S(Wn+1))) : du = n, dv = n}| = n(n− 1)
2

.

From the definition, the M -polynomial of L(S(Wn+1)) is obtained bellow,

M(L(S(Wn+1))) =
∑
i6j

mij(L(S(Wn+1)))x
iyj

=
∑
363

mij(L(S(Wn+1)))x
3y3 +

∑
36n

mij(L(S(Wn+1)))x
3yn +

+
∑
n6n

mij(L(S(Wn+1)))x
nyn

= |E{3,3}|x3y3 + |E{3,n}|x3yn + |E{n,n}|xnyn

= 4nx3y3 + nx3yn +
n(n− 1)

2
xnyn + 3x3y3.

This completes the proof. �

Figure 4. The M-polynomal for line graph of subdivision graph
of (a) Ladder graph, (b) Tadpole graph, and (c) Wheel graph.

Now using this M -polynomial, we calculate some degree based topological index
of the Line graph of subdivision of the Wheel graph in the following theorem.

Theorem 6. Let L(S(Wn+1)) be the line graph of subdivision of the Wheel graph.
Then we have,

1. M1(L(S(Wn+1))) = n3 + 27n.

2. M2(L(S(Wn+1))) =
n(n3−n2+6n+72)

2 .

3. Mm
2 (L(S(Wn+1))) =

8n2+15n−9
18n .

4. Rα(L(S(Wn+1))) = 4n(3
2α) + n(3n)α + n2α+1(n−1)

2 .

5. RRα(L(S(Wn+1))) =
4n
32α +

n
3nα +

n(n−1)
2(n2α) .



2114 SOURAV MONDAL, NILANJAN DE, AND ANITA PAL

6. SDD(L(S(Wn+1))) =
4n2+21n+9

3 .

7. H(L(S(Wn+1))) =
11n2+42n−9
6(n+3) .

8. I(L(S(Wn+1))) =
n4+2n3+33n2+72n

4(n+3) .

9. A(L(S(Wn+1))) =
n7

16(n−1)2 +
27n4

(n+1)3 +
729n
16 .

Proof. LetM(L(S(Wn+1));x, y) = f(x, y) = 4nx3y3+nx3yn+ n(n−1)
2 xnyn+3x3y3.

Then we have,

Dx(f(x, y)) = 12nx3y3 + 3nx3yn +
n2(n− 1)

2
xnyn.

Dy(f(x, y)) = 12nx3y3 + n2x3yn +
n2(n− 1)

2
xnyn.

DxDy(f(x, y)) = 36nx3y3 + 3n2x3yn +
n3(n− 1)

2
xnyn

Sx(f(x, y)) =
4n

3
x3y3 +

n

3
x3yn +

n− 1
2

xnyn.

Sy(f(x, y)) =
4n

3
x3y3 + x3yn +

n− 1
2

xnyn

SxSy(f(x, y)) =
4n

3
x3y3 +

x3yn

3
+
n− 1
2n

xnyn.

Dα
xD

α
y (f(x, y)) = 4n(32α)x3y3 + n(3n)αx3yn +

n2α+1(n− 1)
2

xnyn.

SαxS
α
y (f(x, y)) =

4n

32α
x3y3 +

n

(3n)α
x3yn +

n(n− 1)
2n2α

xnyn.

DxSy(f(x, y)) = 4nx3y3 + 3x3yn +
n(n− 1)

2
xnyn.

SxDy(f(x, y)) = 4nx3y3 +
n2

3
x3yn +

n(n− 1)
2

xnyn.

SxJ(f(x, y)) =
2n

3
x6 +

n

n+ 3
xn+3 +

n− 1
4

x2n.

SxJDxDy(f(x, y)) = 6nx6 +
3n2

n+ 3
xn+3 +

n2(n− 1)
4

x2n.

S3xQ−2JD
3
xD

3
y(f(x, y)) =

729n

16
x4 +

27n4

(n+ 1)3
xn+1 +

n7

16(n− 1)2x
2n−2.

Using table 1.we have,

(1) M1(L(S(Wn+1))) = (Dx +Dy)(f(x, y))|x=y=1 = n3 + 27n.

(2) M2(L(S(Wn+1))) = (DxDy)(f(x, y))|x=y=1 = n(n3−n2+6n+72)
2 .

(3) Mm
2 (L(S(Wn+1))) = (SxSy)(f(x, y))|x=y=1 = 8n2+15n−9

18n .

(4) Rα(L(S(Wn+1))) = (D
α
xD

α
y )(f(x, y))|x=y=1 = 4n(32α)+n(3n)α+

n2α+1(n−1)
2 .
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(5) RRα(L(S(Wn+1))) = (S
α
xS

α
y )(f(x, y))|x=y=1 = 4n

32α +
n
3nα +

n(n−1)
2(n2α) .

(6) SDD(L(S(Wn+1))) = (DxSy + SxDy)(f(x, y))|x=y=1 = 4n2+21n+9
3 .

(7) H(L(S(Wn+1))) = 2(Sx)(f(x, y))|x=1 = 11n2+42n−9
6(n+3) .

(8) I(L(S(Wn+1))) = SxJDxDy(f(x, y))|x=1 = n4+2n3+33n2+72n
4(n+3) .

(9) A(L(S(Wn+1))) = S3xQ−2JD
3
xD

3
y(f(x, y))|x=1 = n7

16(n−1)2 +
27n4

(n+1)3 +
729n
16 .

This completes the proof. �

4. Conclusion

We obtained many topological indices for line graph of Ladder graph, Tadpole
graph, Wheel graph using subdivision concept. Firstly, we commuted M-polynomial
of these graphs and later recovered many degree-based topological indices applying
it. These results can play an important role in Electrical, Electronics, Wireless
communication, Cryptography etc.

Acknowledgement. The first author is very obliged to the Department of
Science and Technology (DST), Government of India for the Inspire Fellowship
[IF170148].

References

[1] Deutsch, E. and Klavzar, S., M-Polynomial, and degree-based topological indices, Iran. J.
Math. Chem., 6,(2015), 93-102.

[2] Gutman, I., Some properties of the Wiener polynomials, Graph Theory Notes N.Y., 125,
(1993), 13-18.

[3] Alamian, V., Bahrami, A. and Edalatzadeh, B., PI Polynomial of V-Phenylenic nanotubes
and nanotori, Int. J. Mole. Sci. 9(3), (2008), 229-234. doi: 10.3390/ijms9030229.

[4] Farahani, MR., Computing theta polynomial, and theta index of V-phenylenic planar, nan-
otubes and nanotoris, Int. J. Theoretical Chem., 1(1), (2013), 01-09.

[5] Munir, M., Nazeer, W., Shahzadi, S. and Kang , SM., Some invariants of circulant graphs,
Symmetry, 8(11), (2016), 134. doi: 10.3390/sym8110134.

[6] Rajan, M.A., Lokesha, V. and Ranjini, P.S., A Study on Series Edge Graph Transformation,
Proc. 23rd Joint Congress Iran-South Korea Jangjeon Math. Soc.,Iran, (2010).

[7] Ranjini, P.S., Lokesha, V. and Rajan, M.A., On Zagreb indices of the subdivision graphs,
Int. J. Math. Sci. Eng. Appl., (2010), 4, 221-228.

[8] Ranjini, P.S., Lokesha, V. and Rajan, M.A., On Zagreb indices of the p-subdivision graphs,
J. Oriss. Math. Soc., (2010), appear.

[9] Gutman, I., Lee, Y-N., Yeh Y.N. and Lau, Y.L., Some recent results in the theory of Wiener
number, Ind. J. Chem., 32,(1993), 551-661.

[10] Douglas, B.W., Introduction to Graph Theory, second ed., Prentice Hall, 2001.
[11] Weisstein, E.W., Tadpole Graph, Mathworld-A Wolfram Web Resource.
[12] Ranjini, P.S., Lokesha, V. and Cangıl, I.N., On the Zagreb indices of the line graphs of the

subdivision graphs, Applied Mathematics and Computation, (2011), 218, 699-702.
[13] Su, Guifu, Xu, Lan, Topological indices of the line graph of subdivision graphs and their

Schur-bounds, Applied Mathematics and Computation, (2015), 395-401.
[14] Gutman, I., Degree-based topological indices, Croat. Chem. Acta, 86, (2013), 351-361.



2116 SOURAV MONDAL, NILANJAN DE, AND ANITA PAL

[15] Gutman, I. and Trinajstic, N., Graph theory and molecular orbitals total Ï†-electron energy
of alternant hydrocarbons, Chem. Phys. Lett., 17,(1972), pp. 535-538.

[16] Bollobas, B. and Erdös, P., Graphs of extremal weights, Ars Combin., 50,(1998), pp.225-233.
[17] Amic, D., Beslo, D., Lucic, B., Nikolic, S. and Trinajstiác, N., The vertex-connectivity index

revisited, J. Chem. Inf. Comput. Sci., 38,(1998), pp. 819-822.
[18] Hu, Y., Li, X., Shi, Y., Xu, T. and Gutman, I., On molecular graphs with smallest and

greatest zeroth-Corder general Randiác index, MATCH Commun. Math. Comput.Chem.,
54,(2005), pp. 425-434.

[19] Caporossi, G., Gutman, I., Hansen, P. and Pavlovic, L., Graphs with maximum connectivity
index, Comput. Biol. Chem., 27,(2003), pp. 85-90.

[20] Li, X. and Gutman, I., Mathematical aspects of Randiac-type molecular structure descriptors,
Mathematical Chemistry Monographs, No. 1, Publisher Univ. Kragujevac, Kragujevac, 2006.

[21] Fajtlowicz, S., On conjectures of Graffi ti II, Congr. Numer., 60,(1987), pp. 189-197.
[22] Balaban, A. T., Highly discriminating distance based numerical descriptor, Chem.Phys. Lett.,

89,(1982), pp. 399-404.
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