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ABSTRACT ARTICLE INFO

Let G be a graph. Let f : V (G) → {0, 1, 2, . . . , 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 a k-

total mean cordial labeling of G if |tmf (i)− tmf (j)| ≤ 1,
for all i, j ∈ {0, 1, 2, . . . , k − 1}, where tmf (x) denotes
the total number of vertices and edges labelled with
x, x ∈ {0, 1, 2, . . . , k − 1}. A graph with admit a k-
total mean cordial labeling is called k-total mean cordial
graph. In this paper we investigate the 4-total mean cor-
dial labeling behaviour of some spider graph.
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1 Introduction

In this paper we consider simple, finite and undirected graphs only. Cordial labeling was
introduced by Cahit [1]. The notion of k-total mean cordial labeling has been introduced
in [5]. The 4-total mean cordial labeling behaviour of several graphs like cycle, complete
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graph, star, bistar, comb and crown have been studied in [5, 6, 7, 8, 9, 10, 11, 12, 13]. In
this paper we investigate the 4- total mean cordial labeling of spider graph. 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[3] and Gallian[2]. .

2 k-total mean cordial graph

Definition 1. Let G be a graph. Let f : V (G) → {0, 1, 2, . . . , 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 a k-total mean cordial labeling of G if |tmf (i)− tmf (j)| ≤ 1, for all i, j ∈
{0, 1, 2, . . . , k − 1}, where tmf (x) denotes the total number of vertices and edges labelled
with x, x ∈ {0, 1, 2, . . . , k − 1}. A graph with admit a k-total mean cordial labeling is
called k-total mean cordial graph.

3 Preliminaries

Definition 2. [3] A connected acyclic graph is called a tree.

Definition 3. [4] A tree is called a spider graph if it has a centre vertex u of degree > 1
and all the other vertex is either degree 1 or degree 2. Thus the spider is an amalgamation
of k paths with various lengths. If it has x

′
1 of length a1, x

′
2 of length a2, . . ., x

′
m of length

am. then it is denoted by SP (ax1
1 , ax2

2 , . . . , axm
m ) where a1 < a2 < . . . am.

4 MAIN RESULTS

Theorem 4. The spider graph SP (1m, 2n) is 4-total mean cordial for all values of m,n ≥
1.

Proof. Let V (SP (1m, 2n)) = {u, ui, vj, wj : 1 ≤ i ≤ m, 1 ≤ j ≤ n} and E (SP (1m, 2n)) =
{uui : 1 ≤ i ≤ m} ∪ {uvj, vjwj : 1 ≤ j ≤ n}.
Note that |V (SP (1m, 2n))|+ |E (SP (1m, 2n))| = 2m+ 4n+ 1.
Assign the label 2 to the vertex u. Now we assign the label 0 to the n vertices v1, v2, . . .,
vn. Next we assign the label 3 to the n vertices w1, w2, . . ., wn.

Case 1. m ≡ 0 (mod 4).
Let m = 4r, r ≥ 1. Assign the label 0 to the 2r vertices u1, u2, . . ., u2r. Now we assign
the label 2 to the r vertices u2r+1, u2r+2, . . ., u3r. Next we assign the label 3 to the r
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vertices u3r+1, u3r+2, . . ., u4r.

Case 2. m ≡ 1 (mod 4).
Let m = 4r+ 1, r ≥ 0. Assign the label to the vertices ui (1 ≤ i ≤ 4r) as in case 1. Next
we assign the label 0 to the vertex u4r+1.

Case 3. m ≡ 2 (mod 4).
Let m = 4r+2, r ≥ 0. Label the vertices ui (1 ≤ i ≤ 4r + 1) as in Case 2. Now we assign
the labels 3 to the vertex u4r+2.

Case 4. m ≡ 3 (mod 4).
Let m = 4r+3, r ≥ 0. As in case 3, we assign the label to the vertices ui (1 ≤ i ≤ 4r + 2).
Finally we assign the label 0 to the vertex u4r+3.

Thus this vertex labeling f is a 4-total mean cordial labeling follows from the Table 1.

m tmf (0) tmf (1) tmf (2) tmf (3)
m = 4r 2r + n 2r + n 2r + n+ 1 2r + n

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

Table 1:

Theorem 5. The spider graph SP (1m, 3n) is 4-total mean cordial for all values of m,n ≥
1.

Proof. Let V (SP (1m, 3n)) = {u, ui, xj, yj, zj : 1 ≤ i ≤ m, 1 ≤ j ≤ n} and E (SP (1m, 3n)) =
{uui : 1 ≤ i ≤ m} ∪ {uxj, xjyj, yjzj : 1 ≤ j ≤ n}.
Clearly |V (SP (1m, 3n))|+ |E (SP (1m, 3n))| = 2m+ 6n+ 1.
Assign the label 1 to the vertex u.
Case 1. m ≡ 1 (mod 2).
Let m = 2t + 1, t ≥ 0. Now we assign the label 3 to the t + 1 vertices u1, u2, . . ., ut+1.
Next we assign the label 0 to the t vertices ut+2, ut+3, . . ., u2t+1.

Subcase 1. n ≡ 0 (mod 4).
Let n = 4r, r ≥ 1. Assign the label 0 to the 2r vertices x1, x2, . . ., x2r. Now we assign
the label 3 to the 2r vertices x2r+1, x2r+2, . . ., x4r. Next we assign the label 0 to the r
vertices y1, y2, . . ., yr. We now assign the label 1 to the r vertices yr+1, yr+2, . . ., y2r.
Next we assign the label 2 to the 2r vertices y2r+1, y2r+2, . . ., y4r. Now we assign the label
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0 to the r vertices z1, z2, . . ., zr. We now assign the label 1 to the r vertices zr+1, zr+2,
. . ., z2r. Now we assign the label 1 to the r vertices z2r+1, z2r+2, . . ., z3r. Next we assign
the label 3 to the r vertices z3r+1, z3r+2, . . ., z4r.

Subcase 2. n ≡ 1 (mod 4).
Let n = 4r+1, r ≥ 0. Assign the label to the vertices xj, yj, zj (1 ≤ j ≤ 4r) as in Subcase
1. Next we assign the labels 0, 0, 3 to the vertices x4r+1, y4r+1, z4r+1.

Subcase 3. n ≡ 2 (mod 4).
Let n = 4r+2, r ≥ 0. Label the vertices xj, yj, zj (1 ≤ j ≤ 4r + 1) as in Subcase 2. Now
we assign the labels 3, 2, 0 to the vertices x4r+2, y4r+2, z4r+2.

Subcase 4. n ≡ 3 (mod 4).
Let n = 4r + 3, r ≥ 0. As in Subcase 3, we assign the label to the vertices xj, yj, zj
(1 ≤ j ≤ 4r + 1). Finally we assign the labels 0, 2, 3 to the vertices x4r+3, y4r+3, z4r+3.

Case 2. m ≡ 0 (mod 2).
Let m = 2t, t ≥ 1. Assign the label 3 to the t vertices u1, u2, . . ., ut. Now we assign the
label 0 to the t vertices ut+1, ut+2, . . ., u2t.

Subcase 1. n ≡ 0 (mod 4).
Let n = 4r, r ≥ 1. Label the vertices as in Subcase 1 of Case 1.

Subcase 2. n ≡ 1 (mod 4).
Let m = 4r + 1, r ≥ 0. Assign the label to the vertices xj, yj, zj (1 ≤ j ≤ 4r) as in
Subcase 1 of Case 2. Now we assign the labels 0, 3, 0 to the vertices x4r+1, y4r+1, z4r+1.

Subcase 3. n ≡ 2 (mod 4).
Let n = 4r + 2, r ≥ 0. Label the vertices xj, yj, zj (1 ≤ j ≤ 4r + 1) as in Subcase 2 of
Case 2. Next we assign the labels 3, 2, 0 to the vertices x4r+2, y4r+2, z4r+2.

Subcase 4. n ≡ 3 (mod 4).
Let n = 4r+3, r ≥ 0. Now we assign the label to the vertices xj, yj, zj (1 ≤ j ≤ 4r + 1) as
in Subcase 3 of Case 2. Finally we assign the label 0, 2, 3 to the vertices x4r+3, y4r+3, z4r+3.

Thus this vertex labeling f is a 4-total mean cordial labeling follows from the Table 2.

Theorem 6. The Spider graph SP (1m, 4n) is a 4-total mean cordial for all values of
m,n ≥ 1.
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m n tmf (0) tmf (1) tmf (2) tmf (3)
m = 2t+ 1 n = 4r t+ 6r t+ 6r + 1 t+ 6r + 1 t+ 6r + 1
m = 2t+ 1 n = 4r + 1 t+ 6r + 3 t+ 6r + 2 t+ 6r + 2 t+ 6r + 2
m = 2t+ 1 n = 4r + 2 t+ 6r + 4 t+ 6r + 3 t+ 6r + 4 t+ 6r + 4
m = 2t+ 1 n = 4r + 3 t+ 6r + 5 t+ 6r + 5 t+ 6r + 5 t+ 6r + 6
m = 2t n = 4r t+ 6r t+ 6r + 1 t+ 6r t+ 6r
m = 2t n = 4r + 1 t+ 6r + 2 t+ 6r + 2 t+ 6r + 2 t+ 6r + 1
m = 2t n = 4r + 2 t+ 6r + 3 t+ 6r + 3 t+ 6r + 4 t+ 6r + 3
m = 2t n = 4r + 3 t+ 6r + 4 t+ 6r + 5 t+ 6r + 5 t+ 6r + 5

Table 2:

Proof. Let V (SP (1m, 4n)) = {u, ui, wj, xj, yj, zj : 1 ≤ i ≤ m, 1 ≤ j ≤ n} and E (SP (1m, 4n)) =
{uui : 1 ≤ i ≤ m} ∪ {uwj, wjxj, xjyj, yjzj : 1 ≤ j ≤ n}.
Obviously |V (SP (1m, 4n))|+ |E (SP (1m, 4n))| = 2m+ 8n+ 1.

Assign the label 2 to the vertex u. Now we assign the label 3 to the n vertices w1, w2, . . .,
wn. Next we assign the label 0 to the n vertices x1, x2, . . ., xn. We now assign the label
2 to the n vertices y1, y2, . . ., yn. Next we assign the label 0 to the n vertices z1, z2, . . ., zn.

Case 1. m ≡ 0 (mod 4).
Let m = 4r, r ≥ 1. Assign the label 0 to the 2r vertices u1, u2, . . ., u2r. Next we assign
the label 2 to the r vertices u2r+1, u2r+2, . . ., u3r. Now we assign the label 3 to the r
vertices u3r+1, u3r+2, . . ., u4r.

Case 2. m ≡ 1 (mod 4).
Let m = 4r + 1, r ≥ 0. Now we assign the label to the vertices ui (1 ≤ i ≤ 4r) as in case
1. Next we assign the label 0 to the vertex u4r+1.

Case 3. m ≡ 2 (mod 4).
Let m = 4r+2, r ≥ 0. Label the vertices ui (1 ≤ i ≤ 4r + 1) as in Case 2. Now we assign
the labels 3 to the vertex u4r+2.

Case 4. m ≡ 3 (mod 4).
Let m = 4r+3, r ≥ 0. As in case 3, we assign the label to the vertices ui (1 ≤ i ≤ 4r + 2).
Finally we assign the label 0 to the vertex u4r+3.

Thus this vertex labeling f is a 4-total mean cordial labeling follows from the Table 3.

Theorem 7. The Spider graph SP (2m, 3n) is a 4-total mean cordial for all values of
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m tmf (0) tmf (1) tmf (2) tmf (3)
m = 4r 2r + 2n 2r + 2n 2r + 2n+ 1 2r + 2n

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

Table 3:

m,n ≥ 1.

Proof. Let V (SP (2m, 3n)) = {u, ui, vi, xj, yj, zj : 1 ≤ i ≤ m, 1 ≤ j ≤ n} and E (SP (2m, 3n)) =
{uui, uivi : 1 ≤ i ≤ m} ∪ {uxj, xjyj, yjzj : 1 ≤ j ≤ n}.
Clearly |V (SP (2m, 3n))|+ |E (SP (2m, 3n))| = 4m+ 6n+ 1.

Assign the label 1 to the vertex u. Next we assign the label 0 to the m vertices u1, u2,
. . ., um. Now we assign the label 3 to the m vertices v1, v2, . . ., vm.

Case 1. n ≡ 0 (mod 4).
Let n = 4r, r ≥ 1. Assign the label 0 to the 2r vertices x1, x2, . . ., x2r. Now we assign
the label 3 to the 2r vertices x2r+1, x2r+2, . . ., x4r. Next we assign the label 0 to the r
vertices y1, y2, . . ., yr. We now assign the label 1 to the r vertices yr+1, yr+2, . . ., y2r.
Next we assign the label 2 to the 2r vertices y2r+1, y2r+2, . . ., y4r. Now we assign the label
0 to the r vertices z1, z2, . . ., zr. We now assign the label 1 to the r vertices zr+1, zr+2,
. . ., z2r. Now weassign the label 1 to the r vertices z2r+1, z2r+2, . . ., z3r. Next we assign
the label 3 to the r vertices z3r+1, z3r+2, . . ., z4r.

Case 2. n ≡ 1 (mod 4).
Let n = 4r + 1, r ≥ 0. Assign the label to the vertices xj, yj, zj (1 ≤ j ≤ 4r) as in Case
1. Next we assign the labels 3, 2, 0 to the vertices x4r+1, y4r+1, z4r+1.

Case 3. n ≡ 2 (mod 4).
Let n = 4r + 2, r ≥ 0. Label the vertices xj, yj, zj (1 ≤ j ≤ 4r + 1) as in Case 2. Now
we assign the labels 0, 3, 0 to the vertices x4r+2, y4r+2, z4r+2.

Case 4. n ≡ 3 (mod 4).
Let n = 4r + 3, r ≥ 0. As in Case 2, we assign the label to the vertices xj, yj, zj
(1 ≤ j ≤ 4r + 1). Finally we assign the labels 0, 0, 3, 3, 2, 0 to the vertices x4r+2, y4r+2,
z4r+2, x4r+3, y4r+3, z4r+3.

Thus this vertex labeling f is a 4-total mean cordial labeling follows from the Table 4.
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n tmf (0) tmf (1) tmf (2) tmf (3)
n = 4r m+ 6r m+ 6r + 1 m+ 6r m+ 6r

n = 4r + 1 m+ 6r + 1 m+ 6r + 2 m+ 6r + 2 m+ 6r + 2
n = 4r + 2 m+ 6r + 3 m+ 6r + 3 m+ 6r + 4 m+ 6r + 3
n = 4r + 3 m+ 6r + 5 m+ 6r + 4 m+ 6r + 5 m+ 6r + 5

Table 4:

Theorem 8. The Spider graph SP (2m, 4n) is a 4-total mean cordial for all values of
m,n ≥ 1.

Proof. Let V (SP (2m, 4n)) = {u, ui, vi, wj, xj, yj, zj : 1 ≤ i ≤ m, 1 ≤ j ≤ n} and
E (SP (2m, 4n)) = {uui, uivi : 1 ≤ i ≤ m} ∪ {uwj, wjxj, xjyj, yjzj : 1 ≤ j ≤ n}. Note that
|V (SP (2m, 4n))|+ |E (SP (2m, 4n))| = 4m+ 8n+ 1.

Assign the label 2 to the vertex u. Next we assign the label 0 to the m vertices u1, u2,
. . ., um. Now we assign the label 3 to the m vertices v1, v2, . . ., vn. We now assign the
label 3 to the n vertices w1, w2, . . ., wn. Nextx1, x2, . . ., xn. We now assign the label 2 to
the n vertices y1, y2, . . ., yn. Finally we assign the label 3 to the n vertices z1, z2, . . ., zn.
Obviously tmf (0) = tmf (1) = tmf (3) = m+ 2n; tmf (3) = m+ 2n+ 1.

Theorem 9. The Spider graph SP (1n, 2n, 3n) is 4-total mean cordial for all values of
n ≥ 1.

Proof. Let V (SP (1n, 2n, 3n)) = {u, ui, vi, wi, xi, yi, zi : 1 ≤ i ≤ n} and E (SP (1n, 2n, 3n)) =
{uui, uvi, viwi, uxi, xiyi, yizi : 1 ≤ i ≤ n}.
Obviously |V (SP (1n, 2n, 3n))|+ |E (SP (1n, 2n, 3n))| = 12n+ 1.

Assign the label 1 to the vertex u. We now assign the label 0 to the n vertices u1, u2, . . .,
un. Now we assign the label 0 to the n vertices v1, v2, . . ., vn. Next we assign the label 3
to the n vertices w1, w2, . . ., wn. Now we assign the label 0 to the n vertices x1, x2, . . .,
xn. We now assign the label 3 to the n vertices y1, y2, . . ., yn. Finally we assign the label
2 to the n vertices z1, z2, . . ., zn.
Clearly tmf (0) = tmf (2) = tmf (3) = 3n; tmf (1) = 3n+ 1.

Theorem 10. The Spider graph SP (1n, 2n, 3n, 4n) is 4-total mean cordial for all values
of n ≥ 1.
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Proof. Let V (SP (1n, 2n, 3n, 4n)) = {u, ui, vi, wi, xi, yi, zi, pi, qi, ri, si : 1 ≤ i ≤ n} and
E (SP (1n, 2n, 3n, 4n)) = {uui, uvi, viwi, uxi, xiyi, yizi, upi, piqi, qiri, risi : 1 ≤ i ≤ n}. Ob-
viously |V (SP (1n, 2n, 3n, 4n))|+ |E (SP (1n, 2n, 3n, 4n))| = 20n+ 1.

Assign the label 1 to the vertex u. We now assign the label 0 to the 4n vertices u1, u2,
. . ., un, v1, v2, . . ., vn,w1, w2, . . ., wn,p1, p2, . . ., pn. Next we assign the label 1 to the n
vertices x1, x2, . . ., xn. Now we assign the label 2 to the 2n vertices y1, y2, . . ., yn,z1, z2,
. . ., zn. Finally we assign the label 3 to the 3n vertices q1, q2, . . ., qn, r1, r2, . . ., rn,s1, s2,
. . ., sn.
Clearly tmf (0) = tmf (2) = tmf (3) = 5n; tmf (1) = 5n+ 1.
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