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ON 4-TOTAL MEAN CORDIAL GRAPHS

R. PONRAJ∗, S. SUBBULAKSHMI AND S. SOMASUNDARAM

Abstract. Let G be a graph. Let f : V (G) → {0, 1, . . . , k − 1} be a
function where k ∈ N and k > 1. For each edge uv, assign the label
f (uv) =

⌈
f(u)+f(v)

2

⌉
. f is called k-total mean cordial labeling of G if∣∣tmf (i)− tmf (j)

∣∣ ≤ 1, for all i, j ∈ {0, 1, . . . , k− 1}, where tmf (x) denotes
the total number of vertices and edges labelled with x, x ∈ {0, 1, . . . , k−1}.
A graph with admit a k-total mean cordial labeling is called k-total mean
cordial graph.

AMS Mathematics Subject Classification : 05C78.
Key words and phrases : Fan, wheel, jellyfish, jewel graph, ladder, trian-
gular snake.

1. Introduction

Graphs in this paper are finite, simple and undirected. Ponraj et al. [3] have
been introduced the concept of k-total mean cordial labeling and investigate the
k-total mean cordial labeling of certain graphs and investigate the 4-total mean
cordial labeling of square of path, double comb, subdivision of star, subdivision
of bistar in [4, 5]. In this paper we investigate the 4-total mean cordial labeling
behaviour of fan, wheel, jelly fish, jewel graph, ladder, triangular snake. Let x
be any real number. Then ⌈x⌉ stands for the smallest integer greater than or
equal to x. Terms are not defined here follow from Harary[2] and Gallian[1].

2. Preliminaries

Definition 2.1. The graph Fn = Pn +K1 is called a Fan graph where Pn is a
path.

Definition 2.2. The graph Wn = Cn +K1 is called a wheel.
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Definition 2.3. The jelly fish graph J (m,n) is obtained from a cycle C4 :
uxvwu by joining x and w with an edge and appending m pendent edges to u
and n pendent edges to v.

Definition 2.4. The jewel graph Jn is the graph with the vertex set V (Jn) =
{u, v, x, y, ui : 1 ≤ i ≤ n} and the edge set
E (Jn) = {ux, uy, xy, xv, yv, uui, vui : 1 ≤ i ≤ n}.

Definition 2.5. The shadow graph D2 (G) of a connected graph G is obtained
by taking two copies of G, say G1 and G2. Join each vertex u1 in G1 to the the
neighbours of corresponding vertex u2 in G2.

Definition 2.6. The graph Ln = Pn +K2 is called a ladder.

Definition 2.7. The triangular snake Tn is obtained from the path Pn : u1
u2 …un with V (Tn) = V (Pn) ∪ {vi : 1 ≤ i ≤ n− 1} and edge set E (Tn) =
E (Pn) ∪ {uivi, ui+1vi : 1 ≤ i ≤ n− 1}.

3. Main results

Theorem 3.1. The fan graph Fn is 4-total mean cordial for all n.

Proof. Let Pn be the path u1 u2…un. Let V (Fn) = {u} ∪ V (Pn) and E (Fn) =
{uui : 1 ≤ i ≤ n} ∪ E (Pn). Clearly |V (Fn)|+ |E (Fn)| = 3n.
Assign the label 2 to the vertex u.
Case 1. n ≡ 0 (mod 4).
Consider the path vertices u1 u2…un. Assign the labels 0, 0, 2, 3 respectively
to the vertices u1, u2, u3, u4. Next assign the labels 0, 0, 2, 3 to the vertices
u5, u6, u7, u8 respectively. We now assign the labels 0, 0, 2, 3 respectively to
the vertices u9, u10, u11, u12. Proceeding like this until reach the vertex un.
Obviously the vertex un receive the label 3.
Case 2. n ≡ 1 (mod 4).
As in Case 1 assign the label to the vertices ui (1 ≤ i ≤ n− 1). Finally assign
the label 0 to the vertex un.
Case 3. n ≡ 2 (mod 4).
Label the vertices ui (1 ≤ i ≤ n− 1) as in Case 2. Next assign the label 3 to the
vertex un.
Case 4. n ≡ 3 (mod 4).
In this case assign the label for the vertices ui (1 ≤ i ≤ n− 1) as in Case 3. We
now assign the label 0 to the vertex un.
This vertex labeling f is a 4-total mean cordial labeling of Fn follows from the
Tabel 1
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Order of Fn tmf (0) tmf (1) tmf (2) tmf (3)
n ≡ 0 (mod 4) 3n

4
3n
4

3n
4

3n
4

n ≡ 1 (mod 4) 3n+1
4

3n+1
4

3n+1
4

3n−3
4

n ≡ 2 (mod 4) 3n−2
4

3n−2
4

3n+2
4

3n+2
4

n ≡ 3 (mod 4) 3n−1
4

3n−1
4

3n+3
4

3n−1
4

Table 1:

�
Corollary 3.2. The wheel Wn is 4-total mean cordial if n ≡ 0, 2, 3 (mod 4).
Proof. Let Cn : u1u2u3 . . . unu1 be the cycle. Let V (Wn) = V (Cn) ∪ {u} and
E (Wn) = E (Cn) ∪ {uui : 1 ≤ i ≤ n}. Obviously |V (Wn)|+ |E (Wn)| = 3n+ 1.
Assign the label 2 to the central vertex u.
Case 1. n ≡ 0 (mod 4).
Clearly the vertex labeling in Case 1 of Theorem 3.1 is also a 4-total mean cordial
labeling of Wn.
Case 2. n ≡ 2 (mod 4).
Assign the label to the vertices u1, u2, u3, . . . , un−2 as in Case 1 of Theorem 3.1.
Finally assign the labels 2, 0 to the vertices un−1, un.
Case 3. n ≡ 3 (mod 4).
Obviously the vertex labeling in Case 4 of Theorem 3.1 is also a 4-total mean
cordial labeling of Wn. �
Theorem 3.3. The Jelly fish J (n, n) is 4-total mean cordial for all values of n.
Proof. Take the vertex set and edge set as in Definition 2.3. It is easy to verify
that |V (J (n, n))|+ |E (J (n, n))| = 4n+ 9.
Case 1. n is even.
Assign the labels 0, 2, 1, 3 respectively to the vertices u, v, x, w.
Now we consider the pendent vertices u1, u2,…, un. Assign the label 0 to the n

2
vertices u1, u2,…, un

2
. Next assign the label 1 to the n

2 vertices un+2
2
, un+4

2
,…,

un. We now move to the pendent vertices v1, v2,…, vn. Assign the label 3 to
the n

2 vertices v1, v2,…, vn
2
. We now assign the label 2 to the n−2

2 vertices vn+2
2
,

vn+4
2
,…, vn−1 and finally assign the label 0 to the vertex vn.

Case 2. n is odd.
Now assign the labels 0, 2, 3, 0 respectively to the vertices u, v, x, w.
Assign the label 0 to the n−1

2 vertices u1, u2,…, un−1
2

. We now assign the label
1 to the n+1

2 vertices un+1
2
, un+3

2
,…, un. Then we assign the label 2 to the n+1

2

vertices v1, v2,…, vn+1
2

and finally assign the label 3 to the next n−1
2 vertices

vn+3
2
, vn+5

2
,…, vn.

Thus this vertex labeling f is 4-total mean cordial labeling of jelly fish follows
from the Tabel 2



500 R. Ponraj, S. Subbulakshmi and S. Somasundaram

Nature of n tmf (0) tmf (1) tmf (2) tmf (3)
n is even n+ 2 n+ 3 n+ 2 n+ 2
n is odd n+ 2 n+ 2 n+ 2 n+ 3

Table 2:

�

Theorem 3.4. The jewel graph Jn is 4-total mean cordial if and only if n ≡
0, 1, 2, 3, 4, 6, 7 (mod 8).

Proof. Take the vertex set and edge set as in Definition 2.4. It is easy to show
that |V (Jn)|+ |E (Jn)| = 3n+ 9.
Case 1. n ≡ 0 (mod 8). Let n = r, r ∈ N .
Assign the labels 0, 2, 1, 0 respectively to the vertices u, v, x, y.
Consider the vertices u1, u2, …, un. Assign the label 0 to the 3r vertices u1, u2,
…, u3r. Next assign the label 1 to the r − 1 vertices u3r+1, u3r+2, …, u4r−1. We
now assign the label 2 to the r vertices u4r, u4r+1, …, u5r−1. Finally assign the
label 3 to the 3r + 1 vertices u5r, u5r+1, …, u8r.
Case 2. n ≡ 1 (mod 8).
Let n = 8r + 1, r ∈ N .
We now assign the labels 0, 2, 2, 3 respectively to the vertices u, v, x, y.
Then we assign the label 0 to the 3r+1 vertices u1, u2,…, u3r+1. We now assign
the label 1 to the r + 1 vertices u3r+2, u3r+3, …, u4r+2. Now assign the label
2 to the r − 1 vertices u4r+3, u4r+4, …, u5r+1 and assign the label 3 to the 3r
vertices u5r+2, u5r+3, …, u8r+1.
Case 3. n ≡ 2 (mod 8).
Let n = 8r + 2, r ∈ N .
Now assign the labels 0, 2, 1, 0 respectively to the vertices u, v, x, y.
Assign the label 0 to the 3r vertices u1, u2, …, u3r. Next assign the label 1 to
the r vertices u3r+1, u3r+2, …, u4r. We now assign the label 2 to the r vertices
u4r+1, u4r+2, …, u5r and finally assign the label 3 to the 3r + 2 vertices u5r+1,
u5r+2,…, u8r+2.
Case 4. n ≡ 3 (mod 8).
Let n = 8r + 3, r ∈ N .
In this case, assign the labels 0, 2, 1, 0 respectively to the vertices u, v, x, y.
Next assign the label 0 to the 3r + 1 vertices u1, u2,…, u3r+1. Now assign the
label 1 to the r − 1 vertices u3r+2, u3r+3,…, u4r. We now assign the label 2 to
the r + 1 vertices u4r+1, u4r+2,…, u5r+1. Finally we assign the label 3 to the
3r + 2 vertices u5r+2, u5r+3,…, u8r+3.
Case 5. n ≡ 4 (mod 8).
Let n = 8r + 4, r ≥ 0.
Assign the labels 0, 2, 1, 0 respectively to the vertices u, v, x, y.
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Then assign the label 0 to the 3r + 1 vertices u1, u2, …, u3r+1. Next assign the
label 1 to the r vertices u3r+2, u3r+3, …, u4r+1. We now assign the label 2 to
the r vertices u4r+2, u4r+3, …, u5r+1. Finally assign the label 3 to the 3r + 3
vertices u5r+2, u5r+3,…, u8r+4.
Case 6. n ≡ 6 (mod 8).
Let n = 8r + 6, r ≥ 0.
Now assign the labels 0, 2, 1, 0 respectively to the vertices u, v, x, y.
Next assign the label 0 to the 3r + 2 vertices u1, u2, …, u3r+2. Then we assign
the label 1 to the r vertices u3r+3, u3r+4,…, u4r+2. We now assign the label 2
to the r+1 vertices u4r+3, u4r+4, …, u5r+3. Finally we assign the label 3 to the
3r + 3 vertices u5r+4, u5r+5, …, u8r+6.
Case 7. n ≡ 7 (mod 8).
Let n = 8r + 7, r ≥ 0.
We assign the labels 0, 2, 1, 0 respectively to the vertices u, v, x, y.
Assign the label 0 to the 3r+2 vertices u1, u2, …, u3r+2. Next assign the label 1
to the r vertices u3r+3, u3r+4, …, u4r+2. We now assign the label 2 to the r + 1
vertices u4r+3, u4r+4, …, u5r+3. Finally assign the label 3 to the 3r + 4 vertices
u5r+4, u5r+5, …, u8r+7.
This vertex labeling f is 4-total mean cordial labeling follows from the Tabel 3

Nature of n tmf (0) tmf (1) tmf (2) tmf (3)
n = 8r 6r + 3 6r + 2 6r + 2 6r + 2

n = 8r + 1 6r + 3 6r + 3 6r + 3 6r + 3
n = 8r + 2 6r + 3 6r + 4 6r + 4 6r + 4
n = 8r + 3 6r + 5 6r + 4 6r + 5 6r + 4
n = 8r + 4 6r + 5 6r + 5 6r + 5 6r + 6
n = 8r + 6 6r + 7 6r + 7 6r + 7 6r + 6
n = 8t+ 7 6r + 7 6r + 7 6r + 8 6r + 8

Table 3:

Case 8. n ≡ 5 (mod 8).
Let n = 8r + 5, r ≥ 0.
Suppose f is a 4-total mean cordial labeling of Jn. ⇒ tmf (0) = tmf (1) =
tmf (2) = tmf (3) = 6r + 6.
Subcase (i).f (u) = f (v) = 0.
Now tmf (3) = 6r + 6.
⇒ atleast 3n+9

4 vertices of u1, u2, …, un receive the label 3. In this case,
tmf (2) > 6r + 6, a contradiction.
Subcase (ii).f (u) = f (v) = 1.
Then atleast 3n+9

4 vertices of u1, u2, …, un receive the label 0. But tmf (1) >
6r + 6, a contradiction.
Subcase (iii).f (u) = f (v) = 2.
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This implies atleast 3n+9
4 vertices of u1, u2, …, un receive the label 0. But

tmf (1) > 6r + 6, a contradiction.
Subcase (iv).f (u) = f (v) = 3.
Then atleast 3n+9

4 vertices of u1, u2, …, un receive the label 0. But tmf (2) >
6r + 6, a contradiction.
Subcase (v).f (u) = 0,f (v) = 1.
⇒ atleast 3n+9

4 vertices of u1, u2, …, un receive the label 3. In this case, tmf (2) >
6r + 6, a contradiction.
Subcase (vi).f (u) = 0,f (v) = 2.
Clearly tmf (0) < 6r + 6, a contradiction.
Subcase (vii).f (u) = 0,f (v) = 3.
In this case, tmf (0) < 6r + 6, a contradiction.
Subcase (viii).f (u) = 1,f (v) = 0.
Similar to Subcase (v).
Subcase (ix).f (u) = 1,f (v) = 2.
Then atleast 3n+9

4 vertices of u1, u2, …, un receive the label 0. But tmf (1) >
6r + 6, a contradiction.
Subcase (x).f (u) = 1,f (v) = 3.
⇒ atleast 3n+9

4 vertices of u1, u2, …, un receive the label 0. In this case, tmf (3) <
6r + 6, a contradiction.
Subcase (xi).f (u) = 2,f (v) = 0.
Similar to Subcase (vi).
Subcase (xii).f (u) = 2,f (v) = 1.
Similar to Subcase (xi).
Subcase (xiii).f (u) = 2,f (v) = 3.
Then atleast 3n+9

4 vertices of u1, u2, …, un receive the label 0. But tmf (3) <
6r + 6, a contradiction.
Subcase (xiv).f (u) = 3,f (v) = 0.
Similar to Subcase (vii).
Subcase (xv).f (u) = 3,f (v) = 1.
Similar to Subcase (x).
Subcase (xvi).f (u) = 3,f (v) = 2.
Similar to Subcase (xiii). �

Theorem 3.5. The graph D2 (Bn,n) is 4-total mean cordial foa all values of n.

Proof. Let u1, u2, . . ., un, v1, v2, . . ., vn be the pendant vertices and u, v be the
central vertices of Bn,n. Let V (D2 (Bn,n)) = {u, v, x, y} ∪ {ui, vi, xi, yi : 1 ≤ i ≤
n} and E (D2 (Bn,n)) = {uv, xv, uy, xy} ∪ {uui, uxi, xxi, xui, vvi, vyi, yvi, yyi :
1 ≤ i ≤ n}. Obviously |V (D2 (Bn,n))|+ |E (D2 (Bn,n))| = 12n+ 8.
Assign the labels 0, 2, 2, 3 respectively to the vertices u, v, x, y.
Case 1. n is even.
Let n = 2r, r ∈ N .
Consider the vertices u1, u2, …, u2r. Assign the label 0 to the 2r vertices u1,
u2, …, u2r. Now we consider the vertices x1, x2, …, x2r. Assign the label 0 to
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the r vertices x1, x2, …, xr. Next assign the label 1 to the vertex xr+1. Now
we assign the label 2 to the r − 1 vertices xr+2, xr+3, …, x2r. We now move to
the vertices v1, v2, …, v2r. Assign the label 0 to the vertex v1. Next assign the
label 1 to the 2r − 1 vertices v2, v3, …, v2r. Finally consider the vertices y1, y2,
…, y2r. Assign the label 3 to the 2r vertices y1, y2, …, y2r.
Case 2. n is odd.
Let n = 2r + 1, r ∈ N .
Assign the label 0 to the 2r + 1 vertices u1, u2, …, u2r+1. Next assign the label
0 to the r vertices x1, x2, …, xr. Next assign the label 1 to the vertex xr+1. We
now assign the label 2 to the r vertices xr+2, xr+3, …, x2r+1. Assign the label
0 to the vertices v1, v2. Next assign the label 1 to the 2r − 1 vertices v3, v4, …,
v2r+1. Finally assign the label 3 to the 2r + 1 vertices y1, y2, …, y2r+1.
Note that this vertex labeling f is 4-total mean cordial labeling follows from the
Tabel 4

Nature of n tmf (0) tmf (1) tmf (2) tmf (3)
n = 2r 6r + 2 6r + 2 6r + 2 6r + 2

n = 2r + 1 6r + 5 6r + 5 6r + 5 6r + 5
Table 4:

�

Theorem 3.6. The ladder Ln is 4-total mean cordial for all n.

Proof. Let V (Ln) = {ui, vi : 1 ≤ i ≤ n} and
E (Ln) = {uiui+1, vivi+1 : 1 ≤ i ≤ n− 1} ∪ {uivi : 1 ≤ i ≤ n}.
Clearly, |V (Ln)|+ |E (Ln)| = 5n− 2.
Case 1. n ≡ 0 (mod 4).
Let n = 4r, r ≥ 2. Consider the vertices u1, u2, . . ., un. Assign the label 0 to
the r vertices u1, u2, . . ., ur. Next assign the label 1 to the r vertices ur+1, ur+2,
. . ., u2r. We now assign the label 2 to the r vertices u2r+1, u2r+2, . . ., u3r and
assign the label 3 to the r vertices u3r+1, u3r+2, . . ., u4r. Consider the vertices
v1, v2, . . ., vn. Assign the label 0 to the r vertices v1, v2, . . ., vr. Next assign
the label 1 to the r− 1 vertices vr+1, vr+2, . . ., v2r−1. Now we assign the label 0
to the vertex v2r. We now assign the label 2 to the r vertices v2r+1, v2r+2, . . .,
v3r and finally we assign the label 3 to the r vertices v3r+1, v3r+2, . . ., v4r.
Case 2. n ≡ 1 (mod 4).
Let n = 4r+1, r ≥ 2. As in Case 1 assign the label to the vertices ui (1 ≤ i ≤ 4r)
and vi (1 ≤ i ≤ 4r). Finally assign the labels 0, 2 to the vertices u4r+1, v4r+1.
Case 3. n ≡ 2 (mod 4).
Let n = 4r + 2, r ≥ 2. Label the vertices ui (1 ≤ i ≤ 4r) and vi (1 ≤ i ≤ 4r) as
in Case 1. Next assign the labels 2, 0 to the vertices u4r+1, u4r+2 and finally
assign the labels 2, 0 to the vertices v4r+1, v4r+2.
Case 4. n ≡ 3 (mod 4).
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Let n = 4r+3, r ≥ 2. In this case assign the label for the vertices ui (1 ≤ i ≤ 4r)
and vi (1 ≤ i ≤ 4r) as in Case 1. We now assign the labels 2, 0, 0 to the vertices
u4r+1, u4r+2, u4r+3 and assign the labels 0, 2, 3 to the vertices v4r+1, v4r+2,
v4r+3.
This vertex labeling f is a 4-total mean cordial labeling of Ln follows from the
Tabel 5

Order of Ln tmf (0) tmf (1) tmf (2) tmf (3)
n = 4r 5r − 1 5r 5r − 1 5r

n = 4r + 1 5r 5r + 1 5r + 1 5r + 1
n = 4r + 2 5r + 2 5r + 2 5r + 2 5r + 2
n = 4r + 3 5r + 3 5r + 4 5r + 3 5r + 3

Table 5:

Case 5. 3 ≤ n ≤ 7.
A 4-total mean cordial labeling of Ln is given in Tabel 6

Value of n u1 u2 u3 u4 u5 u6 u7 v1 v2 v3 v4 v5 v6 v7
3 0 2 3 0 1 2
4 0 1 2 3 0 0 2 3
5 0 1 2 3 0 0 0 2 3 2
6 0 1 2 3 3 0 0 0 2 3 0 1
7 0 1 2 3 2 0 0 0 0 2 3 0 2 3

Table 6:

�

Theorem 3.7. The triangular snake Tn is 4-total mean cordial for all n.

Proof. Take the vertex set and edge set as in Definition 2.7. In this graph,
|V (Tn)|+ |E (Tn)| = 5n− 4.
Case 1. n ≡ 0 (mod 4).
Let n = 4r, r ≥ 1. Consider the vertices u1, u2, . . ., un. Assign the label 0 to
the r vertices u1, u2, . . ., ur. Next assign the label 1 to the r vertices ur+1, ur+2,
. . ., u2r. We now assign the label 2 to the r vertices u2r+1, u2r+2, . . ., u3r and
assign the label 3 to the r vertices u3r+1, u3r+2, . . ., u4r. Consider the vertices
v1, v2, . . ., vn. Assign the label 0 to the r vertices v1, v2, . . ., vr. Next assign
the label 1 to the r− 1 vertices vr+1, vr+2, . . ., v2r−1. Now assign the label 3 to
the vertex v2r. We now assign the label 2 to the r− 1 vertices v2r+1, v2r+2, . . .,
v3r−1. Now assign the label 0 to the vertex v3r and finally assign the label 3 to
the r − 1 vertices v3r+1, v3r+2, . . ., v4r−1.
Case 2. n ≡ 1 (mod 4).
Let n = 4r+1, r ≥ 1. Label the vertices ui (1 ≤ i ≤ 4r) and vi (1 ≤ i ≤ 4r − 1)
as in Case 1. Finally assign the labels 0, 2 to the vertices u4r+1, v4r.
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Case 3. n ≡ 2 (mod 4).
Let n = 4r+2, r ≥ 0. As in Case 1 assign the label to the vertices ui (1 ≤ i ≤ 4r)
and vi (1 ≤ i ≤ 4r − 1). Next assign the labels 2, 3 to the vertices u4r+1, u4r+2

and finally assign the labels 0, 0 to the vertices v4r, v4r+1.
Case 4. n ≡ 3 (mod 4).
Let n = 4r+3, r ≥ 1. In this case, assign the label for the vertices ui (1 ≤ i ≤ 4r)
and vi (1 ≤ i ≤ 4r − 1) as in Case 1. We now assign the labels 2, 1, 0 to the
vertices u4r+1, u4r+2, u4r+3 and assign the labels 0, 3, 0 to the vertices v4r,
v4r+1, v4r+2.
This vertex labeling f is a 4-total mean cordial labeling of Tn follows from the
Tabel 7

Order of Tn tmf (0) tmf (1) tmf (2) tmf (3)
n = 4t 5t− 1 5t− 1 5t− 1 5t− 1

n = 4t+ 1 5t 5t 5t+ 1 5t
n = 4t+ 2 5t+ 1 5t+ 1 5t+ 2 5t+ 2
n = 4t+ 3 5t+ 3 5t+ 3 5t+ 3 5t+ 2

Table 7:

Case 5. n = 3.
A 4-total mean cordial labeling of Tn is given in Tabel 8

Vertex u1 u2 u3 v1 v2
Label 0 0 2 2 3

Table 8:

�

4. conclusion

In this paper we have studied about the 4-total mean cordial labeling of fan,
wheel, jellyfish, jewel graph, ladder, triangular snake. Investigation of 4-total
mean cordinality of some graphs using graph operations is in open problems.

References
1. J.A. Gallian, A Dynamic survey of graph labeling, The Electronic Journal of Combinatorics

2019, #Ds6.
2. F. Harary, Graph theory, Addision wesley, New Delhi, 1969.
3. R. Ponraj, S. Subbulakshmi, S. Somasundaram, k-total mean cordial graphs, J. Math.

Comput. Sci. 10 (2020), 1697-1711.
4. R. Ponraj, S. Subbulakshmi, S. Somasundaram, 4-total mean cordial graphs derived from

paths, J. Appl and Pure Math. 2 (2020), 319-329.



506 R. Ponraj, S. Subbulakshmi and S. Somasundaram

5. R. Ponraj, S. Subbulakshmi, S. Somasundaram, 4-total mean cordial labeling in subdivision
graphs, Journal of Algorithms and Computation 52 (2020), 1-11.

R. Ponraj did his Ph.D. in Manonmaniam Sundaranar University, Tirunelveli, India. He
has guided 7 Ph.D. scholars and published around 120 research papers in reputed journals.
He is a author of one book for undergraduate students. His research interest is in Graph
Theory. He is currently an Assistant Professor at Sri Paramakalyani College, Alwarkurichi,
India.
Department of Mathematics, Sri Paramakalyani College, Alwarkurichi-627412, Tamilnadu,
India.
e-mail: ponrajmaths@gmail.com

S. Subbulakshmi did her M.Phil degree at Manonmaniam Sundaranar University,
Tirunelveli, India. She is currently a research scholar in Department of Mathematics,
Manonmaniam Sundaranar University, Tirunelveli. Her research interest is in Graph The-
ory. She has published two papers in journals.
Research Scholar, Reg. No:19124012092011, Department of Mathematics, Manonmaniam
sundarnar university, Abishekapatti, Tirunelveli-627012, Tamilnadu, India.
e-mail: ssubbulakshmis@gmail.com

S. Somasundaram did his Ph.D. at I.I.T. Kanpur, India. He was in the faculty of Math-
ematics, Manonmaniam Sundaranar University, Tirunelveli, India. He retired as Professor
from there in June 2020. He has around 130 publications to his credit in reputed journals.
He has guided 18 Ph.D. scholars during his service. He won the Tamilnadu scientist award
in 2010. His research interests include Analysis and Graph Theory.
Department of Mathematics, Manonmaniam sundarnar university, Abishekapatti,
Tirunelveli-627012, Tamilnadu, India.
e-mail: somutvl@gmail.com


