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Abstract. A Total Mean Cordial labeling of a graphG = (V,E) is a mappingf : V (G) →

{0,1,2} such thatf(xy) =
⌈

f(x)+f(y)
2

⌉

wherex, y ∈ V (G), xy ∈ G, and the total number of

0, 1 and 2 are balanced. That is|evf (i)− evf (j)| ≤ 1, i, j ∈ {0,1,2} whereevf (x) denotes
the total number of vertices and edges labeled withx (x = 0,1,2). If there exists a total mean
cordial labeling on a graphG, we will call G is Total Mean Cordial. In this paper, it is shown
thatKc

n + 2K2 is Total Mean Cordial iffn = 1 or 2 or 4 or 6 or 8.

1 Introduction

By a graph we mean a finite unoriented graph without loops and multiple edges. A general
reference for graph theoretic ideas can be seen in [2]. A vertex labeling of a graphG is an
assignmentf of labels to the vertices ofG that induces for eachuv ∈ E(G) a label depending on
the vertex labelsf(u) andf(v). The vertex and edge set of a graphG are denoted byV (G) and
E(G) so that the order and size ofG are respectively|V (G)| and|E(G)|. LetG1 andG2 be two
graphs with vertex setsV1 andV2 and edge setsE1 andE2 respectively. Then their joinG1 +G2

is the graph whose vertex set isV1 ∪ V2 and edge set isE1 ∪ E2 ∪ {uv : u ∈ V1 andv ∈ V2}.
The notion of Total Mean cordial labeling was introduced and studied by Ponraj, Ramasamy and
Sathish Narayanan [3]. Letf be a function fromV (G) → {0,1,2}. For each edgeuv, assign

the label
⌈

f(u)+f(v)
2

⌉

. f is called a Total Mean Cordial labeling if|evf (i)− evf (j)| ≤ 1 where

evf (x) denote the total number of vertices and edges labeled withx (x = 0,1,2). A graph with
a Total Mean Cordial labeling is called Total Mean Cordial graph. In this paper, we investigate
the Total Mean Cordial labeling behaviour ofKc

n + 2K2. Let x be any real number. Then the
symbol⌊x⌋ stands for the largest integer less than or equal tox and⌈x⌉ stands for the smallest
integer greater than or equal tox.

2 Main result

Theorem 2.1. Kc
n + 2K2 is Total Mean Cordial if and only ifn = 1 or 2 or 4 or 6 or 8.

Proof. Let V (Kc
n + 2K2) = {u, v, x, y, ui : 1 ≤ i ≤ n} andE(Kc

n + 2K2) = {uv, xy, } ∪
{uui, vui, xui, yui : 1 ≤ i ≤ n}. It is clear that|V (G)| + |E(G)| = 5n + 6. Let l denotes the
number of zeros to be used inui (1 ≤ i ≤ n) and that for the label 2, we user. Supposef is a
Total Mean Cordial labeling ofKc

n + 2K2.
Case 1. n ≡ 0(mod 3).
Let n = 3t. Then|V (G)| + |E(G)| = 15t + 6. Hereevf (0) = evf (1) = evf (2) = 5t + 2.
Consider the setS = {u, v, x, y} and the label 0. Here there are five possible cases.

* All the four vertices ofS are labeled by 0.

* Any three of them are labeled by 0.

* Any two of them are labeled with 0. [This may be adjacent vertices or two non adjacent
vertices.]

* Only one vertex is labeled by 0.

* None of them received the label 0.

Now we discuss all the cases given above.
Subcase 1. f(u) = f(v) = f(x) = f(y) = 0.
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Here,evf (2) ≤ 3t, a contradiction.
Subcase 2. f(u) 6= 0, f(v) 6= 0, f(x) 6= 0, f(y) 6= 0.
In this caseevf (0) ≤ 3t, a contradiction.
Subcase 3. Any three of them are labeled with zero.
With out loss of generality assume thatf(u) = f(v) = f(x) = 0 andf(y) 6= 0. So the vertices
in S contributes only 4 zeros. We should utilize the remaining 5t − 2 zeros for both vertices
and edges. In this case, ifui is labeled with 0, apart from this label, each vertexui contributes 3
zeros. So we havel+3l = 5t−2. Thereforel = 5t−2

4 . This is possible only whent ≡ 2 (mod 4).
Now consider the label 2. Supposef(y) = 2 thenr + r + 1 = 5t+ 2. This impliesr = 5t+1

2 ,
a contradiction sincet ≡ 2 (mod 4). Supposef(y) = 1. Thenr = 5t+2

2 . But l + r > 3t, a
contradiction.
Subcase 4. Any two vertices fromS are labeled by zero.
First we assume that any two adjacent vertices inu, v, x, y are labeled with zero. Without loss
of generality we assume thatf(u) = f(v) = 0 andf(x) 6= 0, f(y) 6= 0. At present we have
used 3 zeros. In this case eachui contributes two edges with label zero. So,l+ 2l+ 3 = 5t+ 2.
That isl = 5t−1

3 . Such a positive integerl exists only ift ≡ 2 (mod 3). Supposet ≡ 2 (mod 3).
Consider the label 2. Iff(x) = f(y) = 2. Thenr = 5t−1

3 . It is clear thatl + r ≤ 3t. This is
true only whent ≤ 2. Sincet ≡ 2 (mod 3), t 6= 1. If t = 2, the following figure 1 shows that
Kc

6 + 2K2 is Total Mean Cordial.
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Figure 1.

Supposef(x) = 2, f(y) = 1. In this caser + 2r + 2 = 5t + 2. That isr = 5t
3 . Since

t ≡ 2 (mod 3), such a postive integerr does not exists. Iff(x) = f(y) = 1 thenr+2r = 5t+2.
Hencer = 5t+2

3 . Thenl + r > 3t, a contradiction. Now consider the case, zero is labeled with
any two non adjcent vertices from the setS. Without loss of generality assume thatf(u) = 0
andf(y) = 0. Here,l+ 2l+ 2 = 5t+ 2. Thereforel = 5t

3 . This is true only ift ≡ 0 (mod 3). If
f(v) = f(y) = 2 then in this caser + 2r + 2 = 5t+ 2. This impliesr = 5t

3 . Herel + r > 3t,
a contradiction. Supposef(v) = 1, f(y) = 2. Herer + 2r + 1 = 5t + 2. Thenr = 5t+1

3 .
Sincet ≡ 0 (mod 3), r can not be a positive integer. Assume thatf(v) = f(y) = 1. In this case
r + 2r = 5t+ 2. This impliesr = 5t+2

3 . Sincet ≡ 0 (mod 3), r is not a positive integer.
Subcase 5. Only one vertex from the setS is labeled by zero.
Without loss of generality assume thatf(u) = 0. In this case each vertexui contributes one
edge with label zero. Hencel + l + 1 = 5t+ 2. That isl = 5t+1

2 . Sincel is an positive integer,
t ≡ 1 (mod 2). Now assumef(x) = f(y) = f(v) = 2. Thenr + 3r + 4 = 5t+ 2. Therefore
r = 5t−2

4 . Sincet ≡ 1 (mod 2), r can not be a positive integer. Supposef(x) = f(y) = f(v) =

1. In this case,r + 3r = 5t+ 2. Hencer = 5t+2
4 . Sincet ≡ 1 (mod 2), r can not be a positive

integer. Iff(x) = f(y) = 1 andf(v) = 2. Thenr+ 3r+ 1 = 5t+ 2. That isr = 5t+1
4 . Again a

contradiction sincel+ r > 3t. Forf(x) = 1 andf(y) = f(v) = 2, we haver+3r+2 = 5t+2.
Hencer = 5t

4 , a contradiction sincet ≡ 1 (mod 2). If f(v) = 1 andf(x) = f(y) = 2 then
r + 3r + 3 = 5t + 2. That isr = 5t−1

4 . It follows that l + r > 3t, a contradiction. Suppose
f(v) = f(x) = 1 andf(y) = 2. In this caser + 3r + 2 = 5t+ 2. Hencer = 5t

4 a contradiction
sincet ≡ 1 (mod 2).
Case 2. n ≡ 1 (mod 3).
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Let n = 3t+ 1. Then|V (G)|+ |E(G)| = 15t+ 11. Here we have three possibilities.

a. evf (0) = evf (2) = 5t+ 4, evf (1) = 5t+ 3 or

b. evf (0) = evf (1) = 5t+ 4, evf (2) = 5t+ 3 or

c. evf (1) = evf (2) = 5t+ 4, evf (0) = 5t+ 3.

Supposeevf (0) = evf (2) = 5t+ 4, evf (1) = 5t+ 3.
Subcase a1. f(u) = f(v) = f(x) = f(y) = 0.
Here,evf (2) ≤ 3t+ 1, a contradiction.
Subcase a2. f(u) 6= 0, f(v) 6= 0, f(x) 6= 0, f(y) 6= 0.
In this caseevf (0) ≤ 3t+ 1, a contradiction.
Subcase a3. Any three vertices ofS are labeled with zero.
With out loss of generality assume thatf(u) = f(v) = f(x) = 0 andf(y) 6= 0. Here, if a vertex
ui is labeled with zero then it contributes three edges with label zero. So we have l + 3l + 4 =
5t+4. Thereforel = 5t

4 . Such a positive integerl exisits only whent ≡ 0 (mod 4). Now suppose
f(y) = 2. A vertexui with label 2 contributes one edge with label 2. Sor + r + 1 = 5t + 4.
That isr = 5t+3

2 . Sincet ≡ 0 (mod 4), r can not be a positive integer. Iff(y) = 1 then in this
case also a vertexui with label 2 contributes one edge with label 2. Thereforer + r = 5t+ 4.
That isr = 5t+4

2 . But l+ r > 3t+ 1, a contradiction.
Subcase a4. Any two vertices ofS are labeled with zero.
First we assume thatf(u) = f(v) = 0 andf(x) 6= 0, f(y) 6= 0. In this case, if a vertexui is
labeled by zero then it gives two edges with label zero. Thereforel + 2l + 3 = 5t+ 4. That is
l = 5t+1

3 . Sincel is a positive integer,t ≡ 1 (mod 3). Consider the verticesx andy. Suppose
these two vertices are labeled with 1. If a vertexui is labeled by 2 then eachui contributes two
edges with labele 2. It follows thatr + 2r = 5t + 4. Hencer = 5t+4

3 . But l + r > 3t + 1,
a contradiction. Suppose the verticesx andy are labeled by 2. Here a vertexui with label 2
contributes two edges with label 2. Thenr + 2r + 3 = 5t + 4. Therefore,r = 5t+1

3 . We
know thatl + r ≤ 3t + 1. This is true only whent = 1. The Total Mean Cordial labeling of
Kc

4 + 2K2 is given in figure 2. Supposef(x) = 1 andf(y) = 2. Then each vertexui with a
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Figure 2.

label 2 contributes two edges with label 2. This impliesr+2r+2 = 5t+4 and hencer = 5t+2
3 .

Sincet ≡ 1 (mod 3), such a positive integerr does not exists. Supposef(u) = f(x) = 0.
Here l + 2l + 2 = 5t + 4. Thereforel = 5t+2

3 . It follows that t ≡ 2 (mod 3). Now assume
f(y) = f(v) = 2. Thenr+2r+2 = 5t+4. That isr = 5t+2

3 . But l+r > 3t+1, a contradiction.
If f(y) = f(v) = 1 thenr + 2r = 5t+ 4. Hencer = 5t+4

3 , a contradiction sincet ≡ 2 (mod 3).
Forf(y) = 1 andf(v) = 2, we haver+2r+1 = 5t+4. That isr = 5t+3

3 , again a contradiction
sincet ≡ 2 (mod 3).
Subcase a5. Only one vertex from the setS is labeled by zero.
Without loss of generality assume thatf(u) = 0. In this casel + l + 1 = 5t + 4 and hence
l = 5t+3

2 . Sincel is a positive integer,t ≡ 1 (mod 2). If f(v) = f(x) = f(y) = 1 then
r+3r = 5t+4. This impliesr = 5t+4

4 . For the values oft, r could not be an integer. Iff(v) = 1
andf(x) = f(y) = 2 thenr + 3r + 3 = 5t + 4. Thereforer = 5t+1

4 . Here,l + r > 3t + 1,
a contradiction. Iff(v) = 2 andf(x) = f(y) = 1 thenr + 3r + 1 = 5t + 4. This implies
r = 5t+3

4 . Here alsol + r > 3t+ 1, a contradiction. Supposef(v) = f(x) = 1 andf(y) = 2.
Herer + 3r + 2 = 5t + 4 and hencer = 5t+2

4 . This is impossible sincet ≡ 1 (mod 2). For
f(v) = f(x) = f(y) = 2, we have 3r+ r+ 4 = 5t+ 4. Thereforer = 5t

4 . But t ≡ 1 (mod 2), a
contradiction.
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Consider the caseevf (0) = evf (1) = 5t+ 4 andevf (2) = 5t+ 3.
Subcase b1. f(u) = f(v) = f(x) = f(y) = 0.
Here,evf (2) ≤ 3t+ 1, a contradiction.
Subcase b2. f(u) 6= 0, f(v) 6= 0, f(x) 6= 0, f(y) 6= 0.
In this caseevf (0) ≤ 3t+ 1, a contradiction.
Subcase b3. Any three vertices ofS are labeled with zero.
With out loss of generality assume thatf(u) = f(v) = f(x) = 0 andf(y) 6= 0. In this case
l+3l+4 = 5t+4. That isl = 5t

4 . Sincel is a positive integer,t ≡ 0 (mod 4). Supposef(y) = 2
thenr + r + 1 = 5t + 3. Thereforer = 5t+2

2 . But l + r ≤ 3t + 1. This is true only ift = 0.
A Total Mean Cordial labeling ofKc

1 + 2K2 is given in figure 3. Forf(y) = 1, r + r = 5t+ 3.
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Figure 3.

Thereforer = 5t+3
2 . This is a contradiction tot ≡ 0 (mod 4).

Subcase b4. Any two vertices ofS are labeled with zero.
First we assume thatf(u) = f(v) = 0 andf(x) 6= 0, f(y) 6= 0. Thenl + 2l + 3 = 5t+ 4. This
implies l = 5t+1

3 . It follows thatt ≡ 1 (mod 3). Now assume thatf(x) = f(y) = 2. In this case
r + 2r + 3 = 5t+ 3. Thenr = 5t

3 , a contradiction tot ≡ 1 (mod 3). If f(x) = f(y) = 2 then
r + 2r = 5t+ 3 and hencer = 5t+3

3 . This is impossible sincet ≡ 1 (mod 3). Forf(x) = 1 and
f(y) = 2, we haver+2r+2 = 5t+3. Thenr = 5t+1

3 . But l+r ≤ 3t+1. This is true only when
t ≤ 1. Sincet ≡ 1 (mod 3), t 6= 0. Fort = 1, the Total Mean Cordial labeling ofKc

4 + 2K2 is
given in figure 4. Supposef(u) = f(x) = 0 andf(v) 6= 0, f(y) 6= 0. Thenl + 2l + 2 = 5t+ 4
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Figure 4.

and thereforel = 5t+2
3 . It follows thatt ≡ 2 (mod 3). Consider the verticesv andy. Suppose

these two vertices are labeled by 2 thenr + 2r + 2 = 5t + 3. So we haver = 5t+1
3 . Since

t ≡ 2 (mod 3), such a positive integer does not exists. Supposev andy are labeled by 1. In this
caser + 2r = 5t+ 3 and hencer = 5t+3

3 . This is impossible sincet ≡ 2 (mod 3). If f(v) = 1
andf(y) = 2 thenr + 2r + 1 = 5t+ 3. That isr = 5t+2

3 . But l + r > 3t+ 1 a contradiction.
Subcase b5. Only one vertex from the setS is labeled by zero.
Without loss of generality assume thatf(u) = 0. In this casel+ l+ 1 = 5t+ 4. Thusl = 5t+3

2 .
This is true only ift ≡ 1 (mod 2). Supposef(v) = f(x) = f(y) = 2. Herer+3r+4 = 5t+3.
Then r = 5t−1

4 . But l + r > 3t + 1, a contradiction. Iff(v) = f(x) = f(y) = 1 then
r + 3r = 5t + 3 and hencer = 5t+3

4 . In this casel + r > 3t + 1, a contradiction. Suppose
f(v) = 2 andf(x) = f(y) = 1. Herer + 3r + 1 = 5t+ 3. Thusr = 5t+2

4 . This is impossible
sincet ≡ 1 (mod 2). For f(v) = f(y) = 2 andf(x) = 1, we haver + 3r + 3 = 5t + 3.
This impliesr = 5t

4 , a contradiction tot ≡ 1 (mod 2). If f(v) = 1 andf(x) = f(y) = 2 then
r+3r+3 = 5t+3. Hencer = 5t

3 . Again a contradiction tot ≡ 1 (mod 2). Forf(v) = f(x) = 1
andf(y) = 2, r + 3r + 2 = 5t+ 3. Thereforer = 5t+1

4 . But l + r > 3t+ 1, a contradiction.
Supposeevf (1) = evf (2) = 5t+ 4 andevf (0) = 5t+ 3.
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Subcase c1. f(u) = f(v) = f(x) = f(y) = 0.
Here,evf (2) ≤ 3t+ 1, a contradiction.
Subcase c2. f(u) 6= 0, f(v) 6= 0, f(x) 6= 0, f(y) 6= 0.
In this caseevf (0) ≤ 3t+ 1, a contradiction.
Subcase c3. Any three vertices ofS are labeled with zero.
With out loss of generality assume thatf(u) = f(v) = f(x) = 0 andf(y) 6= 0. Herel +
3l + 4 = 5t + 3. Thusl = 5t−1

4 . This impliest ≡ 1 (mod 4). Now assumef(y) = 2. Then
r+ r+ 1 = 5t+ 4. Hencer = 5t+3

2 . But l+ r > 3t+ 1, a contradiction. Forf(y) = 2, we have
r + r = 5t+ 4. This implies5t+4

2 . This is a contradiction tot ≡ 1 (mod 4).
Subcase c4. Any two vertices ofS are labeled with zero.
Assumef(u) = f(v) = 0 andf(x) 6= 0, f(y) 6= 0. In this casel + 2l + 3 = 5t+ 3. Therefore
l = 5t

3 . Such a positive integerl exists only ift is a multiple of 3. Supposef(x) = f(y) = 2
thenr+2r+3 = 5t+4. Thusr = 5t+1

3 . This shows thatt is not a multiple of 3, a contradiction.
If f(x) = f(y) = 1 thenr + 2r = 5t + 4. Thereforer = 5t+4

3 . Sincet ≡ 0 (mod 3), such a
positive integerr does not exists. Supposef(x) = 1 andf(y) = 2 thenr + 2r + 2 = 5t + 4.
Thereforer = 5t+2

3 , a contradiction sincet ≡ 0 (mod 3). Consider the casef(u) = f(x) = 0
andf(v) 6= f(y) 6= 0. Herel + 2l + 2 = 5t+ 3. Thusl = 5t+1

3 . It follows thatt ≡ 1 (mod 3).
Supposef(v) = f(y) = 2 thenr + 2r + 2 = 5t+ 4. Hencer = 5t+2

3 . Sincet ≡ 1 (mod 3), r
could not be a positive integer. Iff(v) = f(y) = 1 thenr + 2r = 5t+ 4. Thereforer = 5t+4

3 .
But l + r > 3t+ 1, a contradiction. Forf(v) = 1 andf(y) = 2, we haver + 2r + 1 = 5t+ 4
and hencer = 5t+3

3 , a contradiction sincet ≡ 1 (mod 3).
Subcase c5. Only one vertex from the setS is labeled by zero.
Without loss of generality assume thatf(u) = 0. Here,l+ l+1 = 5t+3 and hencel = 5t+2

2 . It
follows thatt ≡ 0 (mod 2). Now assumef(v) = f(x) = f(y) = 2. Thenr + 3r + 4 = 5t+ 4.
This impliesr = 5t

4 . But l + r ≤ 3t+ 1. This is true only whent = 0. Kc
1 + 2K2 with a Total

Mean Cordial labeling is given in figure 5. Supposef(v) = f(x) = f(y) = 1. In this case
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r + 3r = 5t + 4. Thereforer = 5t+4
4 . But l + r > 3t + 1, a contradiction. Iff(v) = 2 and

f(x) = f(y) = 1 thenr + 3r + 1 = 5t+ 4. That isr = 5t+3
4 . Such a positive integerr does not

exists sincet ≡ 0 (mod 2). Assumef(v) = f(y) = 2 andf(x) = 1. Herer + 3r + 3 = 5t+ 4.
Thenr = 5t+1

4 . This is a contradiction tot ≡ 0 (mod 2). If f(x) = f(y) = 2 andf(v) = 1 then
r + 3r + 3 = 5t+ 4 and hencer = 5t+1

4 . Here also a contradiction arises sincet ≡ 0 (mod 2).
Further iff(v) = f(x) = 1 andf(y) = 2 thenr + 3r + 2 = 5t + 4. Thereforer = 5t+2

4 . But
l + r > 3t+ 1, a contradiction.
Case 3. n ≡ 2 (mod 3).
Let n = 3t+ 2. Then|V (G)|+ |E(G)| = 15t+ 16. In this case we have three possibilities.

a. evf (0) = evf (1) = 5t+ 5, evf (2) = 5t+ 6 or

b. evf (0) = evf (2) = 5t+ 5, evf (1) = 5t+ 6 or

c. evf (1) = evf (2) = 5t+ 5, evf (0) = 5t+ 6.

Supposeevf (0) = evf (1) = 5t+ 5, evf (2) = 5t+ 6.
Subcase a1. f(u) = f(v) = f(x) = f(y) = 0.
Here,evf (2) ≤ 3t+ 2, a contradiction.
Subcase a2. f(u) 6= 0, f(v) 6= 0, f(x) 6= 0, f(y) 6= 0.
In this caseevf (0) ≤ 3t+ 2, a contradiction.
Subcase a3. Any three vertices ofS are labeled with zero.
With out loss of generality assume thatf(u) = f(v) = f(x) = 0 andf(y) 6= 0. Thenl+3l+4 =
5t + 5. That isl = 5t+1

4 . It follows that t ≡ 3 (mod 4). Supposef(y) = 2. In this case
r + r+ 1 = 5t+ 6. This impliesr = 5t+5

2 . Here,l+ r > 3t+ 2, a contradiction. Forf(y) = 1,
we haver + r = 5t+ 6 and hencer = 5t+6

2 . This is impossible sincet ≡ 3 (mod 4).
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Subcase a4. Any two vertices ofS are labeled with zero.
Assumef(u) = f(v) = 0 andf(x) 6= 0, f(y) 6= 0. Here,l + 2l + 3 = 5t + 5. This implies
l = 5t+2

3 . It follows that t ≡ 2 (mod 3). Now consider the verticesx andy. Suppose these
two vertices are labeled by 2 thenr + 2r + 3 = 5t + 6. Hencer = 5t+3

3 , a contradiction to
the nature oft. If f(x) = f(y) = 1 thenr + 2r = 5t + 6. Thereforer = 5t+6

3 . Here also a
contradiction arises to the values oft. Now we consider the case thatf(x) = 1 andf(y) = 2.
In this caser + 2r + 2 = 5t + 6. That isr = 5t+4

3 , a contradiction tot ≡ 2 (mod 3). Now we
consider the casef(u) = f(x) = 0 andf(v) 6= 0, f(y) 6= 0. In this casel + 2l + 2 = 5t + 5
and hencel = 5t+3

3 . This shows thatt should be a multiple of 3. Iff(v) = f(y) = 2. Then
r+2r+2 = 5t+6. Hencer = 5t+4

3 , a contradiction to the values oft. Assumef(v) = f(y) = 1.
Herer+ 2r = 5t+ 6 and thenr = 5t+6

3 . But l+ r > 3t+ 2, a contradiction. Supposef(v) = 1,
f(y) = 2 thenr + 2r + 1 = 5t+ 6. That isr = 5t+5

3 . Such a positive integerr does not exists
sincet ≡ 0 (mod 3).
Subcase a5. Only one vertex from the setS is labeled by zero.
Without loss of generality assume thatf(u) = 0. Thenl + l + 1 = 5t + 5 and therefore
l = 5t+4

2 . This is possible only whent is a multiple of 2. Iff(v) = f(x) = f(y) = 2 then
r + 3r + 4 = 5t + 6. Thereforer = 5t+2

4 . But l + r > 3t + 2, a contradiction. Suppose
f(v) = f(x) = f(y) = 1 thenr + 3r = 5t+ 6 and hencer = 5t+6

4 . Here alsol + r > 3t+ 2,
a contradiction. For the casef(v) = 2 andf(x) = f(y) = 1, we haver + 3r + 1 = 5t + 6
and thereforer = 5t+5

4 . This is impossible sincet ≡ 0 (mod 2). Assumef(v) = f(y) = 2 and
f(x) = 1. Herer+3r+3 = 5t+6. Thereforer = 5t+3

4 . Here also a contradiction to the nature
of t. If f(v) = 1 andf(x) = f(y) = 2 thenr+3r+3 = 5t+6. Hencer = 5t+3

4 , a contradiction
to t ≡ 0 (mod 2). Assumef(v) = f(x) = 1 andf(y) = 2. Herer + 3r + 2 = 5t+ 6. That is
r = 5t+4

4 . But l+ r > 3t+ 2, a contradiction.
Assumeevf (0) = evf(2) = 5t+ 5, evf (1) = 5t+ 6.
Subcase b1. f(u) = f(v) = f(x) = f(y) = 0.
Here,evf (2) ≤ 3t+ 2, a contradiction.
Subcase b2. f(u) 6= 0, f(v) 6= 0, f(x) 6= 0, f(y) 6= 0.
In this caseevf (0) ≤ 3t+ 2, a contradiction.
Subcase b3. Any three vertices ofS are labeled with zero.
With out loss of generality assume thatf(u) = f(v) = f(x) = 0 andf(y) 6= 0. Thenl+3l+4 =
5t + 5. This impliesl = 5t+1

4 . This is true only ift ≡ 3 (mod 4). Supposef(y) = 2 then
r + r + 1 = 5t+ 5 and thereforer = 5t+4

2 , a contradiction to the values oft. Forf(y) = 1, we
have,r + r = 5t+ 5 and hencer = 5t+5

2 . But l + r > 3t+ 2, a contradiction.
Subcase b4. Any two vertices ofS are labeled with zero.
Assumef(u) = f(v) = 0 andf(x) 6= 0, f(y) 6= 0. Thenl + 2l + 3 = 5t + 5 and therefore
l = 5t+2

3 . It follows that t ≡ 2 (mod 3). Now consider the verticesx andy. Suppose both
of this two vertices are Simultaneously labeled by 2. Herer + 2r + 3 = 5t + 5. Therefore
r = 5t+2

3 . Clearly the value ofl + r should be less than or equal to 3t+ 2. This should be true
only if t ≤ 2. But we discussed earlier thatt − 2 is a multiple of 3 andt is a positive integer.
Hencet 6= 0 andt 6= 1. For t = 2, we display a Total Mean Cordial labeling ofKc

8 + 2K2

in figure 6. Assumef(x) = f(y) = 1. Thenr + 2r = 5t + 5 and thereforer = 5t+5
3 . But

l + r > 3t + 2, a contradiction. Supposef(u) = f(x) = 0 andf(v) 6= 0, f(y) 6= 0, then
l+2l+2 = 5

t
+5. This impliesl = 5t+3

3 . It follows thatt is a multiple of 3. Iff(v) = f(v) = 2
thenr+2r+2 = 5t+5 and hnecer = 5t+3

3 . Now l+r should not exceed 3t+2. This is possible
only if t ≤ 0. This impliest = 0. A Total Mean Cordial labeling ofKc

2 + 2K2 is given in figure
7. Forf(v) = f(y) = 1 we haver + 2r = 5t + 5. Hencer = 5t+5

3 . This is a contradiction to
the values oft. Assumef(v) = 1 andf(y) = 2. In this caser + 2r + 1 = 5t+ 5 and therefore
r = 5t+4

3 . This is also a contradiction to the nature oft.
Subcase b5. Only one vertex from the setS is labeled by zero.
Without loss of generality assume thatf(u) = 0. Herel + l + 1 = 5t + 5. That isl = 5t+4

2 .
This impliest is a multiple of 2. Now assumef(v) = f(x) = f(y) = 2. Thenr + 3r + 4 =
5t + 5 and hencer = 5t+1

4 . Sincet is a multiple of 2,r is not an integer, a contradiction. If
f(v) = f(x) = f(y) = 1 thenr + 3r = 5t + 5. This impliesr = 5t+5

4 . For the same reason
as discussed above, we have a contradiction. Forf(v) = 2 andf(x) = f(y) = 1, we have
r + 3r + 1 = 5t + 5. Therefore5t+4

4 . Now l + r > 3t + 2, a contradiction. Iff(x) = 1 and
f(v) = f(y) = 2 thenr + 3r + 3 = 5t + 5. That isr = 5t+2

4 . Here also the value ofl + r

exceeds 3t + 2, a contradiction. Consider the case whenf(v) = 1 andf(x) = f(y) = 2. In
this caser + 3r + 3 = 5t+ 5. Thereforer = 5t+2

4 . Again l + r > 3t+ 2, a contradiction. For
f(v) = f(x) = 1 andf(y) = 2 we haver + 3r + 2 = 5t+ 5. Hencer = 5t+3

4 . Such a positive
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integerr does not exists sincet is a multiple of 2.
Consider the caseevf (0) = 5t+ 6 andevf(2) = evf (1) = 5t+ 5.
Subcase c1. f(u) = f(v) = f(x) = f(y) = 0.
Here,evf (2) ≤ 3t+ 2, a contradiction.
Subcase c2. f(u) 6= 0, f(v) 6= 0, f(x) 6= 0, f(y) 6= 0.
In this caseevf (0) ≤ 3t+ 2, a contradiction.
Subcase c3. Any three vertices ofS are labeled with zero.
With out loss of generality assume thatf(u) = f(v) = f(x) = 0 andf(y) 6= 0. Herel+3l+4 =
5t + 6. That isl = 5t+2

4 . It follows thatt ≡ 2 (mod 4). Now consider the vertexy. Suppose
f(y) = 2 thenr + r + 1 = 5t+ 5 and hencer = 5t+4

2 . But l + r > 3t+ 2, a contradiction. For
f(v) = 1 we haver + r = 5t+ 5. thereforer = 5t+5

2 , a contradiction to the values oft.
Subcase c4. Any two vertices ofS are labeled with zero.
Assumef(u) = f(v) = 0 andf(x) 6= 0, f(y) 6= 0. In this casel + 2l + 3 = 5t + 6.
This impliesl = 5t+3

3 . It follows that t is a multiple of 3. Assumef(x) = f(y) = 2. Then
r+2r+3 = 5t+5. That isr = 5t+2

3 . Such a positive integerr does not exists sincet ≡ 0 (mod 3).
If f(x) = f(y) = 1 thenr + 2r = 5t + 5. Hencer = 5t+5

3 . Supposef(x) = 1, f(y) = 2. In
this caser + 2r + 2 = 5t + 5 and hencer = 5t+3

3 . Now l + r ≤ 3t + 2. This is possible only
whent = 0. A Total Mean Cordial labeling ofKc

2 + 2K2 is given in figure 8. Consider the case
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f(u) = f(x) = 0 andf(v) 6= 0,f(y) 6= 0. In this casel+2l+2 = 5t+6. This impliesl = 5t+4
3 .

It follows that t ≡ 1 (mod 3). Next consider the verticesv andy. If possiblef(v) = f(y) = 2
thenr + 2r + 2 = 5t+ 5 and hencer = 5t+3

3 . This is impossible sincet ≡ 1 (mod 3). Suppose
f(v) = f(y) = 1. Herer + 2r = 5t+ 5. Thereforer = 5t+5

3 , a contradiction to the values oft.
For f(v) = 1 andf(y) = 2 we haver + 2r + 1 = 5t+ 5. Thenr = 5t+4

3 . But l + r > 3t+ 2, a
contradiction.
Subcase c5. Only one vertex from the setS is labeled by zero.
Without loss of generality assume thatf(u) = 0. Thenl + l + 1 = 5t + 6. Hencel = 5t+5

2 .
This impliest ≡ 1 (mod 2). Supposef(v) = f(x) = f(y) = 2 thenr + 3r + 4 = 5t + 5
and hencer = 5t+1

4 . But l + r > 3t + 2, a contradiction. Iff(v) = f(x) = f(y) = 1 then
r+3r = 5t+5. Thereforer = 5t+5

4 . Here alsol+r > 3t+2, a contradiction. Forf(v) = 2 and
f(x) = f(y) = 1 we haver+3r+1 = 5t+5. Thenr = 5t+4

4 , a contradiction tot ≡ 1 (mod 2).
Assumef(v) = f(y) = 2 andf(x) = 1. In this caser + 3r + 3 = 5t + 5. Hencer = 5t+2

4 .
This is impossible sincet ≡ 1 (mod 2). Consider the casef(v) = 1 andf(x) = f(y) = 2.
Herer + 3r + 3 = 5t + 3. Thenr = 5t+2

4 . Here also a contradiction to the values oft. When
f(v) = f(x) = 1 andf(y) = 2, we haver + 3r + 2 = 5t + 5 and hencer = 5t+3

4 . But
l + r > 3t+ 2, a contradiction.
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