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Abstract. A Total Mean Cordial labeling of a graphi = (V, E) is a mappingf : V(G) —
{0,1,2} such thatf (zy) = {WW wherez,y € V(G), zy € G, and the total number of

0, 1 and 2 are balanced. That|is(i) — evs(j)| < 1,4,5 € {0,1,2} whereev;(z) denotes
the total number of vertices and edges labeled with = 0,1, 2). If there exists a total mean
cordial labeling on a grapty, we will call G is Total Mean Cordial. In this paper, it is shown
that K¢ + 2K, is Total Mean Cordial ifin =1 or 2 or 4 or 6 or 8.

1 Introduction

By a graph we mean a finite unoriented graph without loops and multiplesed§yegeneral
reference for graph theoretic ideas can be seen in [2]. A vertex Igbefim graphG is an
assignmeny of labels to the vertices af that induces for eactiw € E(G) a label depending on
the vertex labelg (u) and f(v). The vertex and edge set of a gragfare denoted by (G) and
E(G) so that the order and size 6fare respectivelyV (G)| and|E(G)|. Let G1 andG; be two
graphs with vertex sefig, andV, and edge setg; and E, respectively. Then their joit¥; + G»
is the graph whose vertex setWs U V, and edge set i&1 U Fo U {uv : u € Vy andv € V3}.
The notion of Total Mean cordial labeling was introduced and studied hydf,dRamasamy and
Sathish Narayanan [3]. Letbe a function fromV (G) — {0, 1,2}. For each edgev, assign

the Iabel[ww . f is called a Total Mean Cordial labelingifv; (i) — evs(j)| < 1 where

evys(z) denote the total number of vertices and edges labeledaith= 0, 1, 2). A graph with

a Total Mean Cordial labeling is called Total Mean Cordial graph. In thigpave investigate

the Total Mean Cordial labeling behaviour A + 2K>,. Letx be any real number. Then the
symbol |z stands for the largest integer less than or equal @and [z] stands for the smallest
integer greater than or equal:to

2 Main result
Theorem 2.1. K¢ + 2K, is Total Mean Cordial if and only it = 1 or 2 or 4 or 6 or 8.

Proof. Let V(K¢ + 2K3) = {u,v,z,y,u; : 1 < i < n} andE(KS + 2K3) = {uv,zy, } U
{uug, vug, zug, yu; + 1 < i < n}. Itis clear thaiV(G)| + |E(G)| = 5n + 6. Letl denotes the
number of zeros to be usedif (1 < i < n) and that for the label 2, we use Supposef is a
Total Mean Cordial labeling oK' ¢ + 2K5.

Casel. n=0(mod 3.

Letn = 3t. Then|V(G)|+ |E(G)| = 15t + 6. Hereevy(0) = evs(1l) = evs(2) = 5t + 2.
Consider the sef = {u, v, z,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 adjacent
vertices.]

* Only one vertex is labeled by O.
* None of them received the label O.

Now we discuss all the cases given above.
Subcase 1. f(u) = f(v) = f(z) = f(y) = 0.
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Here,ev;(2) < 3t, a contradiction.

Subcase 2. f(u) # 0, f(v) # 0, f(z) #0, f(y) #O.

In this casecv(0) < 3¢, a contradiction.

Subcase 3. Any three of them are labeled with zero.

With out loss of generality assume th&t) = f(v) = f(z) = 0 andf(y) # 0. So the vertices
in S contributes only 4 zeros. We should utilize the remaining-2 zeros for both vertices
and edges. In this case.uf is labeled with 0, apart from this label, each vertgxontributes 3
zeros. So we hawviet- 3/ = 5t —2. Thereford = 2.2, This is possible only wheh= 2 (mod 4.
Now consider the label 2. Suppogéy) = 2 thenr + r + 1 = 5t + 2. This impliesr = 1,

a contradiction since = 2 (mod 4. Supposef(y) = 1. Thenr = 5t—2+2 Buti+r > 3t, a
contradiction.

Subcase 4. Any two vertices fromS are labeled by zero.

First we assume that any two adjacent vertices,in, x, y are labeled with zero. Without loss
of generality we assume thgfu) = f(v) = 0 andf(z) # O, f(y) # 0. At present we have
used 3 zeros. In this case eaglcontributes two edges with label zero. $a,2] + 3 = 5¢ + 2.
Thatisl = 231, Such a positive integérexists only ift = 2 (mod 3. Suppose = 2 (mod 3.
Consider the label 2. If(z) = f(y) = 2. Thenr = 31 |tis clear that + r < 3t. This is
true only whent < 2. Sincet = 2 (mod 3), ¢t # 1. If t = 2, the following figure 1 shows that
K§ + 2K is Total Mean Cordial.

Figure 1.

Supposef(z) = 2, f(y) = 1. Inthiscase + 2r + 2 = 5t + 2. Thatisr = 5—; Since
t = 2 (mod 3), such a postive integerdoes not exists. If () = f(y) = 1 thenr+2r = 5t 4 2.
Hencer = 22, Thenl + r > 3, a contradiction. Now consider the case, zero is labeled with
any two non adjcent vertices from the s&t Without loss of generality assume thgt) = 0
andf(y) = 0. Here,l + 21 + 2 = 5t + 2. Thereford = 2. This is true only ift = 0 (mod 3. If
f(v) = f(y) = 2 then in this case + 2r 4+ 2 = 5t + 2. This impliesr = %. Herel +r > 3t,
a contradiction. Supposf(v) = 1, f(y) = 2. Herer + 2r + 1 = 5t + 2. Thenr = 2,
Sincet = 0 (mod 3), r can not be a positive integer. Assume tliat) = f(y) = 1. In this case
r + 2r = 5t + 2. This impliesr = % Sincet = 0 (mod 3, r is not a positive integer.
Subcase 5. Only one vertex from the sét is labeled by zero.
Without loss of generality assume thafu) = 0. In this case each vertex contributes one
edge with label zero. Hendet | + 1 =5t + 2. Thatisl = 5t—2+1 Sincel is an positive integer,
t =1 (mod 2. Now assumef(z) = f(y) = f(v) = 2. Thenr + 3r + 4 = 5t + 2. Therefore
r = 222 Sincet = 1 (mod 2), r can not be a positive integer. Suppgse) = f(y) = f(v) =
1. In this caser + 3r = 5t + 2. Hencer = 222, Sincet = 1 (mod 2, r can not be a positive
integer. Iff(z) = f(y) = 1andf(v) = 2. Thenr + 3r + 1 =5t + 2. Thatisr = 21, Again a
contradiction sincé+r > 3t. For f(xz) = 1 andf(y) = f(v) = 2, we haver +3r +2 = 5t + 2.
Hencer = 3, a contradiction since = 1 (mod 2. If f(v) = 1 andf(z) = f(y) = 2 then
r+3r+3=>5t+2. Thatisr = 271 It follows that! + r > 3¢, a contradiction. Suppose
f(v) = f(z) = 1andf(y) = 2. In this case + 3r + 2 = 5t + 2. Hencer = 2t a contradiction
sincet = 1 (mod 2.
Case2.n=1(mod 3.
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Letn =3t + 1. Then|V(G)| + |E(G)|
a. evs(0) = evy(2) =5t +4,evp(1) =5t +3or
b. evs(0) = evy(1) =5t + 4, evs(2) =5t + 3 or
C. evs(l) = evy(2) =5t + 4, evs(0) = 5t + 3.

Supposevs(0) = evs(2) =5t + 4, evs(1) =5t + 3.

Subcaseal. f(u) = f(v) = f(z) = f(y) = 0.

Here,evy(2) < 3t + 1, a contradiction.

Subcasea2. f(u) # 0, f(v) #0, f(x) #0, f(y) #0.

In this caserv;(0) < 3t + 1, a contradiction.

Subcase a3. Any three vertices of are labeled with zero.

With out loss of generality assume thdt:) = f(v) = f(z) = 0 andf(y) # 0. Here, if a vertex
u; 1S labeled with zero then it contributes three edges with label zero. So ved hall + 4 =
5t+4. Thereford = %t. Such a positive integéexisits only whert = 0 (mod 4). Now suppose
f(y) = 2. A vertexu; with label 2 contributes one edge with label 2. S¢ r + 1 = 5¢ + 4.
Thatisr = 272, Sincet = 0 (mod 4), r can not be a positive integer. f{y) = 1 then in this
case also a vertex; with label 2 contributes one edge with label 2. Thereforer = 5t + 4.
Thatisr = 234, Butl +r > 3t + 1, a contradiction.

Subcase a4. Any two vertices ofS are labeled with zero.

First we assume that(u) = f(v) = 0 andf(z) # 0, f(y) # 0. In this case, if a vertex; is
labeled by zero then it gives two edges with label zero. Theréfer@l + 3 = 5t + 4. That is
l = % Sincel is a positive integer; = 1 (mod 3. Consider the vertices andy. Suppose
these two vertices are labeled with 1. If a vertexs labeled by 2 then eaaly contributes two
edges with labele 2. It follows that+ 2r = 5t + 4. Hencer = &%‘. But! +r > 3t + 1,
a contradiction. Suppose the verticeandy are labeled by 2. Here a vertex with label 2
contributes two edges with label 2. Then+ 2r + 3 = 5t + 4. Therefore,y = 5t—§1 We
know thatl + » < 3t + 1. This is true only whem = 1. The Total Mean Cordial labeling of
K§ + 2K5 is given in figure 2. Supposg(z) = 1 andf(y) = 2. Then each vertex; with a

= 15t 4+ 11. Here we have three possibilities.

Figure 2.

label 2 contributes two edges with label 2. This implies2r + 2 = 5t + 4 and hence = 22,
Sincet = 1 (mod 3), such a positive integer does not exists. Suppogéu) = f(z) = 0.
Herel + 2 + 2 = 5t + 4. Thereford = 2.£2. |t follows thatt = 2 (mod 3. Now assume
f(y) = f(v) = 2. Thenr+2r+2 = 5t+4. Thatisr = 22, But/+r > 3t+1, a contradiction.
If f(y) = f(v) =1thenr 4 2r =5t + 4. Hencer = &%‘, a contradiction since= 2 (mod 3.
For f(y) = 1andf(v) = 2, we have + 2r + 1 = 5t +4. Thatisr = 2£3, again a contradiction
sincet = 2 (mod 3.

Subcase a5. Only one vertex from the sét is labeled by zero.

Without loss of generality assume thitu) = 0. In this casé + [ + 1 = 5¢ + 4 and hence
| = 23, Sincel is a positive integert = 1 (mod 2. If f(v) = f(z) = f(y) = 1 then
r+3r = 5t+4. This impliesr = 2. For the values of, r could not be an integer. jf(v) = 1
andf(z) = f(y) = 2 thenr 4+ 3r + 3 = 5t + 4. Thereforer = 1. Here,l +r > 3t + 1,
a contradiction. Iff(v) = 2 andf(z) = f(y) = 1 thenr + 3r + 1 = 5¢ + 4. This implies
r = 23 Here alsd + r > 3t + 1, a contradiction. Suppos&v) = f(z) = 1 andf(y) = 2.
Herer + 3r + 2 = 5t + 4 and hence = 2.2, This is impossible since = 1 (mod 2. For
f(v) = f(z) = f(y) = 2, we have 8+ r +4 = 5t + 4. Therefore = 3. Butt = 1 (mod 2, a
contradiction.
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Consider the case(0) = evy(1) = 5t + 4 andevs(2) = 5t + 3.

Subcasebl. f(u) = f(v) = f(z) = f(y) = 0.

Here,ev;(2) < 3t + 1, a contradiction.

Subcaseb2. f(u) #0, f(v) #0, f(x) #0, f(y) # 0.

In this casecv;(0) < 3t + 1, a contradiction.

Subcase b3. Any three vertices of are labeled with zero.

With out loss of generality assume th&tu) = f(v) = f(z) = 0 andf(y) # 0. In this case
[+3l+4=>5t+4. Thatisl = %. Sincel is a positive integer, = 0 (mod 4). Suppose(y) = 2
thenr + r + 1 = 5t + 3. Thereforer = 232, But! + r < 3t + 1. This is true only ift = 0.
A Total Mean Cordial labeling of§ + 2K is given in figure 3. Forf(y) = 1,7 +r =5t + 3.

Figure 3.

Thereforer = 212, This is a contradiction to= 0 (mod 4).

Subcase b4. Any two vertices ofS are labeled with zero.

First we assume thgt(u) = f(v) = 0andf(z) #0, f(y) # 0. Thenl + 2l + 3 =5t + 4. This
implies! = 21 It follows thatt = 1 (mod 3. Now assume thaf(z) = f(y) = 2. In this case
r+ 2r+3 =5t + 3. Thenr = %, a contradiction t@ = 1 (mod 3. If f(z) = f(y) = 2 then
r 4 2r = 5t + 3 and hence = 22, This is impossible since= 1 (mod 3. For f(z) = 1 and
f(y) =2,we have-+2r+2=5t+3. Therwr = % But/+r < 3t+1. This s true only when
t < 1. Sincet = 1 (mod 3), ¢ # 0. Fort = 1, the Total Mean Cordial labeling df§ + 2K is
given in figure 4. Supposg(u) = f(z) =0andf(v) # 0, f(y) #0. Thenl + 2] +2 =5t + 4

Figure 4.

and thereforé = % It follows thatt = 2 (mod 3. Consider the vertices andy. Suppose
these two vertices are labeled by 2 then 2r + 2 = 5t + 3. So we have = 2. Since
t = 2 (mod 3, such a positive integer does not exists. Supposedy are labeled by 1. In this
caser + 2r = 5t + 3 and hence = 222, This is impossible since= 2 (mod 3. If f(v) =1
andf(y) = 2thenr + 2r + 1 =5t + 3. Thatisr = 22, But! +r > 3t + 1 a contradiction.
Subcase b5. Only one vertex from the set is labeled by zero.

Without loss of generality assume thyt) = 0. In this casé + [ + 1 = 5t + 4. Thusl = 2.2,
This is true only ift = 1 (mod 2). Supposef (v) = f(z) = f(y) = 2. Herer + 3r + 4 =5t + 3.
Thenr = 21 Butl+r > 3t + 1, a contradiction. Iff(v) = f(z) = f(y) = 1 then
r 4+ 3r = 5t + 3 and hence = 5tT+3. In this casd + r > 3t + 1, a contradiction. Suppose
f(v) =2andf(z) = f(y) = 1. Herer + 3r + 1 = 5t + 3. Thusr = 2472, This is impossible
sincet = 1 (mod 2. For f(v) = f(y) = 2andf(z) = 1, we haver + 3r + 3 = 5t + 3.
This impliesr = 3, a contradiction ta = 1 (mod 2. If f(v) = 1 andf(z) = f(y) = 2 then
r+3r+3 = 5t+3. Hencer = %. Again a contradiction to= 1 (mod 2. For f(v) = f(z) =1
andf(y) = 2,r +3r + 2= 5t + 3. Therefore: = 22X, But! + r > 3t + 1, a contradiction.
Supposevs(1) = evy(2) = 5t + 4 andev;(0) = 5t + 3.
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Subcasecl. f(u) = f(v) = f(z) = f(y) = 0.

Here,evy(2) < 3t + 1, a contradiction.

Subcase c2. f(u) #0, f(v) # O, f(x) # 0, f(y) #O.

In this casecvs(0) < 3t + 1, a contradiction.

Subcase c3. Any three vertices of are labeled with zero.

With out loss of generality assume thatu) = f(v) = f(z) = 0 andf(y) # 0. Herel +
3l +4 =5t + 3. Thusl = 2. This impliest = 1 (mod 4. Now assumef(y) = 2. Then
r+r+1=>5t+4. Hencer = 242, But!+r > 3t + 1, a contradiction. Fof(y) = 2, we have
r 4+ r = 5t + 4. This implies®2. This is a contradiction to= 1 (mod 4).

Subcase c4. Any two vertices ofS are labeled with zero.

Assumef(u) = f(v) = 0andf(z) # 0, f(y) # 0. In this casé + 2/ + 3 = 5t + 3. Therefore
I = % Such a positive integédrexists only ift is a multiple of 3. Supposé(z) = f(y) = 2
thenr+2r+3 =5t+4. Thusr = % This shows that is not a multiple of 3, a contradiction.
If f(z) = f(y) = 1thenr + 2r = 5t + 4. Thereforer = 24, Sincet = 0 (mod 3, such a
positive integer- does not exists. Suppogéz) = 1 andf(y) = 2 thenr +2r + 2 = 5¢ + 4.
Thereforer = 32, a contradiction since = 0 (mod 3. Consider the casg(u) = f(z) =0
and f(v) # f(y) # 0. Herel + 2 + 2 = 5t + 3. Thusl = 2L, |t follows thatt = 1 (mod 3.
Supposef(v) = f(y) = 2 thenr + 2r + 2 = 5t + 4. Hencer = 242, Sincet = 1 (mod 3, r
could not be a positive integer. ff{v) = f(y) = 1 thenr + 2r = 5t + 4. Thereforer = 24,
But! +r > 3t 4+ 1, a contradiction. Fof(v) = 1 andf(y) = 2, we haver +2r + 1 =5t + 4
and hence = 22, a contradiction since= 1 (mod 3.

Subcase ¢5. Only one vertex from the set is labeled by zero.

Without loss of generality assume thdt) = 0. Here,l + 1+ 1 = 5t + 3 and hencé = 22, It
follows thatt = 0 (mod 2. Now assumef(v) = f(z) = f(y) = 2. Thenr + 3r + 4 = 5t + 4.
This impliesr = 3. Butl + r < 3t + 1. This is true only when = 0. K§ + 2K, with a Total

4
Mean Cordial labeling is given in figure 5. Suppo8e) = f(z) = f(y) = 1. In this case

Figure5.

7+ 3r = 5t + 4. Thereforer = 4. But! +r > 3t + 1, a contradiction. Iff(v) = 2 and
f(z) = f(y) = L thenr + 3r + 1 =5t + 4. Thatisr = 2.2, Such a positive integerdoes not
exists since = 0 (mod 2. Assumef(v) = f(y) = 2 andf(x) = 1. Herer + 3r + 3 =5t + 4.

Thenr = 2. This is a contradiction to= 0 (mod 2. If f(z) = f(y) = 2 andf(v) = 1 then
7+ 3r 4+ 3 =5t + 4 and hence = 2. Here also a contradiction arises sirtce 0 (mod 2.

Further if f(v) = f(z) = 1 andf(y) = 2 thenr + 3r + 2 = 5t + 4. Thereforer = 22, But

I+ r > 3t + 1, a contradiction.

Case3.n =2 (mod 3.

Letn =3t + 2. Then|V(G)| + |E(G)| = 15t + 16. In this case we have three possibilities.

a. evs(0) = evy(1l) =5t +5,evs(2) =5t + 6 or

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

C. evs(l) = evy(2) =5t + 5, evs(0) = 5t + 6.
Supposewv;(0) = evs(1) = 5t + 5, evy(2) = 5t + 6.
Subcaseal. f(u) = f(v) = f(z) = f(y) = 0.
Here,evy(2) < 3t + 2, a contradiction.

Subcasea2. f(u) # 0, f(v) # O, f(x) # O, f(y) # 0.

In this casecv;(0) < 3t + 2, a contradiction.

Subcase a3. Any three vertices of are labeled with zero.

With out loss of generality assume thydt.) = f(v) = f(z) = 0andf(y) # 0. Then/+3/+4 =
5t + 5. Thatisl = 2. It follows thatt = 3 (mod 4. Supposef(y) = 2. In this case
7+ 71+ 1=>5¢t+6. Thisimpliesr = 232, Here,l 4+ r > 3t + 2, a contradiction. Fof (y) = 1,
we haver +r = 5t + 6 and hence = 2. This is impossible since= 3 (mod 4.
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Subcase a4. Any two vertices ofS are labeled with zero.

Assumef(u) = f(v) = 0andf(z) # 0, f(y) # 0. Here,l + 2/ + 3 = 5t + 5. This implies
l = 5f—3+2 It follows thatt = 2 (mod 3. Now consider the vertices andy. Suppose these
two vertices are labeled by 2 themt- 2r + 3 = 5t + 6. Hencer = % a contradiction to
the nature of. If f(z) = f(y) = 1 thenr + 2r = 5t + 6. Thereforer = 222, Here also a
contradiction arises to the valuesiofNow we consider the case thafr) = 1 andf(y) = 2.
In this case" + 2r + 2 = 5t 4+ 6. Thatisr = 2.4, a contradiction td = 2 (mod 3. Now we
consider the casg(u) = f(xz) = 0andf(v) # 0, f(y) # 0. Inthiscasd + 21 +2 =5t +5
and henceé = 23, This shows that should be a multiple of 3. If (v) = f(y) = 2. Then
r+2r+2 = 5t+6. Hencer = 24, a contradiction to the values ofAssumef (v) = f(y) = 1.
Herer 4+ 2r = 5t + 6 and then = 248, But{+r > 3t + 2, a contradiction. Suppog&v) = 1,
f(y) =2thenr +2r +1=>5¢t+6. Thatisr = 5‘5—:;5 Such a positive integerdoes not exists
sincet = 0 (mod 3.

Subcase ab. Only one vertex from the sét is labeled by zero.

Without loss of generality assume thafu) = 0. Theni + 1+ 1 = 5t + 5 and therefore
l = 5t—2+4. This is possible only whenis a multiple of 2. If f(v) = f(z) = f(y) = 2 then
r+3r+4 = 5t + 6. Thereforer = 252, Butl +r > 3t + 2, a contradiction. Suppose
f(v) = f(z) = f(y) = Lthenr + 3r = 5t + 6 and hence = 2.°. Here alsd + r > 3t + 2,
a contradiction. For the cagév) = 2 andf(z) = f(y) = 1, we haver + 3r + 1 =5t + 6
and therefore = 22, This is impossible since= 0 (mod 2. Assumef(v) = f(y) = 2 and
f(z) = 1. Herer 4+ 3r 4+ 3 = 5t 4+ 6. Therefore: = 2.2, Here also a contradiction to the nature
of t. If f(v) =1andf(z) = f(y) = 2thenr+3r+3 = 5t + 6. Hencer = 2552, a contradiction
tot =0 (mod 2. Assumef(v) = f(z) = 1andf(y) = 2. Herer + 3r + 2 = 5t + 6. That is
r =2 Butl+r > 3t + 2, a contradiction.

Assumeevy(0) = evy(2) = 5t + 5, evy(1) = 5t + 6.

Subcasebl. f(u) = f(v) = f(z) = f(y) = 0.

Here,ev;(2) < 3t + 2, a contradiction.

Subcase b2. f(u) # 0, f(v) # 0, f(z) # 0, f(y) # O.

In this casecv;(0) < 3t + 2, a contradiction.

Subcase b3. Any three vertices of are labeled with zero.

With out loss of generality assume thdi.) = f(v) = f(z) = 0andf(y) # 0. Then/+3/+4 =
5t + 5. This impliesi = %. This is true only ift = 3 (mod 4). Supposef(y) = 2 then
r+r+ 1= >5¢t+ 5 and therefore = 22, a contradiction to the values of For f(y) = 1, we
have,r 4+ r = 5t + 5 and hence = 22, But! + r > 3t + 2, a contradiction.

Subcase b4. Any two vertices ofS are labeled with zero.

Assumef(u) = f(v) = 0andf(z) # 0, f(y) # 0. Theni + 2/ + 3 = 5t + 5 and therefore
Il = 5‘5—:;2 It follows thatt = 2 (mod 3. Now consider the vertices andy. Suppose both
of this two vertices are Simultaneously labeled by 2. Here2r + 3 = 5t + 5. Therefore
r= % Clearly the value of + r should be less than or equal to-8 2. This should be true
only if ¢ < 2. But we discussed earlier that- 2 is a multiple of 3 and is a positive integer.
Hencet # 0 andt # 1. Fort = 2, we display a Total Mean Cordial labeling &f5 + 2K,
in figure 6. Assumef(z) = f(y) = 1. Thenr 4+ 2r = 5t + 5 and therefore = 22, But
I +r > 3t + 2, a contradiction. Supposgu) = f(z) = 0andf(v) # 0, f(y) # 0, then
l4+2l+2=2+5. Thisimplies/ = 23, It follows thatt is a multiple of 3. Iff(v) = f(v) = 2
thenr+2r+2 = 5t+5 and hnece = % Now [+ should not exceedt3-2. This is possible
only if ¢ < 0. This impliest = 0. A Total Mean Cordial labeling ok’ + 2K is given in figure
7. Forf(v) = f(y) = 1 we haver + 2r = 5t + 5. Hencer = 2.2, This is a contradiction to
the values of. Assumef(v) = 1 andf(y) = 2. In this case + 2r + 1 = 5t + 5 and therefore
r = 24 This is also a contradiction to the naturerof

Subcase b5. Only one vertex from the sét is labeled by zero.

Without loss of generality assume thetu) = 0. Herel + 1+ 1 = 5t + 5. Thatisl = 2.4,
This impliest is a multiple of 2. Now assumg(v) = f(z) = f(y) = 2. Thenr +3r + 4 =
5t + 5 and hence = 21, Sincet is a multiple of 2,r is not an integer, a contradiction. If
f(v) = f(z) = f(y) = 1 thenr + 3r = 5t 4+ 5. This impliesr = 2.2, For the same reason
as discussed above, we have a contradiction. ffof = 2 and f(z) = f(y) = 1, we have
7+ 3r+1=5¢t+5. Therefore®4. Now! +r > 3t + 2, a contradiction. Iff(z) = 1 and
f(v) = f(y) = 2thenr + 3r + 3 = 5t + 5. Thatisr = 252, Here also the value df+ r
exceeds 8+ 2, a contradiction. Consider the case whn) = 1 andf(z) = f(y) = 2. In
this case" + 3r + 3 = 5¢t + 5. Therefore: = 5tT+2. Again! +r > 3t + 2, a contradiction. For
f(v) = f(z) = Landf(y) = 2 we haver + 3r + 2 = 5t + 5. Hencer = 2252, Such a positive
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integerr does not exists sinaas a multiple of 2.

Consider the case;(0) = 5t + 6 andev;(2) = evs(1) = 5t + 5.

Subcasecl. f(u) = f(v) = f(z) = f(y) = 0.

Here,evy(2) < 3t + 2, a contradiction.

Subcase c2. f(u) #0, f(v) # O, f(x) # 0, f(y) #O.

In this casecv;(0) < 3t + 2, a contradiction.

Subcase c3. Any three vertices of are labeled with zero.

With out loss of generality assume thdt.) = f(v) = f(z) = Oandf(y) # 0. Herel+3/+4 =
5t + 6. Thatisl = 2.2 It follows thatt = 2 (mod 4. Now consider the vertey. Suppose
f(y) = 2thenr + r + 1 =5t + 5 and hence = 2. But! +r > 3t + 2, a contradiction. For
f(v) = 1 we haver + r = 5t + 5. therefore: = %2, a contradiction to the values of
Subcase c4. Any two vertices ofS are labeled with zero.

Assumef(u) = f(v) = 0andf(z) # 0, f(y) # 0. In this casd + 2/ + 3 = 5t + 6.
This implies! = 23, It follows thatt is a multiple of 3. Assumég(z) = f(y) = 2. Then
r+2r+3 = 5t+5. Thatisr = 222, Such a positive integerdoes not exists singe= 0 (mod 3.
If f(z) = f(y) = 1thenr + 2r = 5t + 5. Hencer = 22, Supposef(z) = 1, f(y) = 2. In
this caser + 2r + 2 = 5¢t + 5 and hence = % Now ! + r < 3t + 2. This is possible only
whent = 0. A Total Mean Cordial labeling ok’s + 2K is given in figure 8. Consider the case

0 9 1

Figure 8.
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f(u) = f(z) = 0andf(v) # 0, f(y) # 0. Inthis casé+2/+2 = 5t+6. This implies, = 24

It follows thatt = 1 (mod 3. Next consider the verticasandy. If possiblef(v) = f(y) =2

thenr + 2r + 2 =5t 4+ 5 and hence = 5t—f’ This is impossible since= 1 (mod 3. Suppose
f(v) = f(y) = 1. Herer + 2r = 5t + 5. Therefore: = 22, a contradiction to the values of
For f(v) = 1 andf(y) = 2we haver + 2r + 1 =5t + 5. Thenr = 24, Butl+7r >3t + 2, a
contradiction.

Subcase c5. Only one vertex from the sét is labeled by zero.

Without loss of generality assume thitu) = 0. Thenl + 1 + 1 = 5t + 6. Hencel = 223

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

and hence: = 22, Butl +r > 3t + 2, a contradiction. Iff(v) = f(z) = f(y) = 1 then
r+3r = 5t+5. Therefore: = 22, Here alsd +r > 3¢+ 2, a contradiction. Fof (v) = 2 and
f(z) = f(y) = 1 we haver + 3r + 1 = 5t +5. Thenr = 224, a contradiction té = 1 (mod 2.

Assumef(v) = f(y) = 2 andf(z) = 1. In this case + 3r + 3 = 5t + 5. Hencer = 2.2,

This is impossible since = 1 (mod 2. Consider the cas¢(v) = 1 andf(z) = f(y) = 2.

Herer + 3r + 3 = 5t + 3. Thenr = 2.2, Here also a contradiction to the valuestofVhen
f(v) = f(z) = 1andf(y) = 2, we haver + 3r + 2 = 5t + 5 and hence = 2. But

I+ r > 3t + 2, a contradiction. o
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