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ABSTRACT. In this paper we prove that the two star K 4 A K7, is mean cordial
graph if and only if |29 — h| < 4 for g < hand g =1,2,3,---.
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1. INTRODUCTION

We begin  with simple, finite, connected and undirected graph
G = (V(G), E(GQ)) with order p and size ¢q. The members of V(G) and E(G) are
commonly termed as graph elements, while |V (G)| and |E(G)| denotes number of
vertices and edges in graph G respectively.

In 1987, Cahit [1] have introduced cordial labeling. Let f be a function from
the vertices of G to {0,1} and for each edge xy assigns the label |f(z) — f(y)|,
call f a cordial labeling of G, if the number of vertices labeled 0 and the number
of vertices labeled 1 differ by at most 1 and the number of edges labeled 0 and
the number of edges labeled 1 differ by atmost 1.

Raja Ponraj, Muthirulan Sivakumar and Murugesan Sundaram introduce a new
notion called mean cordial labeling and they investigate the mean cordial
labeling behavior of some standard graphs. The symbol [x] stands for smallest

integer greater than or equal to x.
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Definition 1.1. Let f be a function from V(G) to {0, 1,2} for each edge uwv of G,
assign the label {w-‘ f is called a mean cordial labeling of G if
Vi) = Vi) < 1 and leg(Q) — ()] < 1, ij € {0,1,2), where Vy(x) denotes

the number of vertices and es(x) denotes the number of edges labeled with
o(x =0,1,2) respectively. A graph with a mean cordial labeling is called mean

cordial graph.

Definition 1.2. A wedge is defined as an edge connecting two components of a

graph, denoted as N\, w(GA) < w(G).

Theorem 1.1. The two star Ky, N Ky is mean cordial graph if and only if
129 —h| <4 forg<handg=1,2,3,---.

proof Let G=K; , A K.
V(G) be the node set of G and E(G) be the link set of G, then G is given by,
V(G)={s,t} U{sp:1 <0 <g}U{ty:1<60<h}and

E(G)={ssg: 1 <0< g}U{ttg:1<6<h}U/{spty for any 6}.

Then, G has g + h + 2 nodes and g + h + 1 links.

To prove that G is a mean cordial graph for all g > 1, h > 1

f:V(G) = {0,1,2} and f*: E(G) — {0,1,2}.

We shall consider the following cases.

Case(i): h=2g

Consider the graph G = K, , A Ky, , where g < h.

The required node labeling of G is defined as follows: f(s) = 0; f(t) =1
f(sg) =0 for 1<0<yg
fltag—1) =1 for 1 <0<

fltag) =2 for 1 <0<
The required link labeling of G is defined as follows:

sspis 0 for 1 <6 < g; ttag_yis 1for 1 <0 < B ttyyis2for 1 <6 < L.

[P S e

The wedge labeling of syty is 1 for any 6.

Then, vy(0) = vs(1) = g+ 1,04(2) = g and €4(0) = e4(2) = ges(1) =g+ 1.
Hence, |V (i) — V;(j)| < 1 and |es(i) —ef(4)| < 1,4,75 € {0,1,2}.

Hence, G is mean cordial graph if h = 2g.
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Example: Let g = 10 then we get h = 20 ,i.e K 19 A K 9.

FIGURE 1. Ky 10 A K20
Case(ii): h=2g+1

Consider the graph G' = K ;A Ky, , where g < h.
The required node labeling of G is defined as follows:

f(s)=0;f(t) =1

f(se) =0 for 1<60<yg
fltag—1) =1 for 1<6< |2
fltag) =2 for 1<6< |2

f(tg) =2
The required link labeling of G is defined as follows:

ssgis 0 for 1 <0 < g;ttyy_qis1for1 <0< V—;J;ttzg is2for1 <9< L%J
The wedge labeling of sgty is 1 for any 6.

Then, vy(0) = v(1) = vp(2) = g+ 1 and e;(0) = g.ep(1) = €f(2) = g+ 1.
Hence, |V;(i) — Vi(j)| <1 and |ef(i) —ef(5)| <1, 4,5 € {0,1,2}.

Hence, GG is mean cordial graph if h = 2¢g + 1.

Example: Let g = 10 then we get h = 21 ji.e K190 A Kj91.

FIGURE 2. K10 A Ki:
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Case(iii): h =2g+2
Consider the graph G = K, , A Ky, , where g < h.
The required node labeling of G is defined as follows:
f(s)=0:f(t) =
f(sg) =0 for 1<6<yg
f(theta) =0
flt_1) =1 for 1<H<h 1

f(tog) =2 for 1<6<?t
The required link labeling of G is defined as follows:

SSgisOforlgégg;ttgg_lislf0r1§9§%—1;tt29i32f0r1§9§}—2‘.
The wedge labeling of syt is 0 for any 6.

Then, vp(0) = g+ 2, vs(1) =vs(2) =g+ 1 and ef(0) = (1) = €,(2) =g + 1.
Hence, |Vi(1) — Vi(5)] <1 and |ef(i) —ef(4)| < 1,4,75 € {0,1,2}.

Hence, G is mean cordial graph if h = 2g + 2.

Example: Let g = 10 then we get h = 22 ji.e K19 A K 2.

FIGURE 3. K190 A Ki 22

Case(iv): h =2g+3
Consider the graph G = K, , A Ky, , where g < h.
The required node labeling of G is defined as follows: f(s) = 0; f(t) =1
f(sg) =0 for 1<0<yg
f(te) =0
f(tag— 1)—1 for 1<0< |2
fltg) =2 for 1<0<[3]
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The required link labeling of G is defined as follows:
ssgis 0 for 1 <6 < g;ttog_yis 1for 1 <O < |45ty is 2for 1 <6 < |2

The wedge labeling of syty is 0 for any 6

Then, vp(0) = vp(l) = g+ 2, vy(2) = g+ 1 and e;(0) = ef(2) = g + 1,

er(l) =g+ 2.

Hence, [V¢ (i) — Vi(j)| < 1 and |es(i) —ef(4)| < 1,1,75 € {0,1,2}.
Hence, G is mean cordial graph if h = 2¢g + 3.

Example: Let g = 10 then we get h = 23 ji.e K19 A K} 23.

FIGURE 4. Kj 10 A K123

Case(v): h=2g+14
Consider the graph G'= K; ; A Ky, , where g < h.
The required node labeling of G is defined as follows:
fls)=0;f(t) =1

f(se) =0 for 1<6<yg

f(ttheta) = 0

fltag—1) =1 for 1 <0<

fltag) =2 for 1 <0<
The required link labeling of G is defined as follows:

sspis 0for 1 <O < g;ttagqis 1for 1 <O < B —1;ttyis2for 1 <0 <L

—1

NS oIS

The wedge labeling of syty is 0 for any 6.

Then, v4(0) =vp(l) =vf(2) =g+ 2and ef(1) = ef(2) =g+ 2, ef(0) =g + 1.
Hence, [V¢(i) — V¢(j)| < 1 and |es(i) —ef(4)| < 1,,5 € {0,1,2}.

Hence, G is mean cordial graph if h = 2¢g + 4.
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Example: Let g = 10 then we get h = 24 ji.e K19 A Kj 24.

FIGURE 5. K19 A Ki94

Hence, G is mean cordial graph [2g — h| < 4 for g < hand g =1,2,3,---
coveserly, we fix the 0 in sy where 1 < 6 < g, some 0, 1 and 2 in t5, where
1 < 0 < h, then only we get vertices less than or equal to 1.

Suppose, h = 2g + 5, consider the graph G = K; 4 A K p,, where g < h

Suppose, if we fix, node labeling of G is defined as follows:

f(s)=0:f(t) =0

f(sg) =0 for 1<0<yg
(te) =0

f(tggfl) =1 for 1 S 0 S L%J

~

f(tog) =2 for 1<0< L%J
The required link labeling of G is defined as follows:
sspis O for 1 <0 < g;ttyy_q1is1for1 << \_%J;ttzg islforl1 <0< L%J
The wedge labeling of syty is 0.
Then, vs(0) = g +3,05(1) = g+ 2, v4(2) = g+ 2 and ,(0) = g+ 2, €7(2) = 0,
er(l) =29+ 4.
Hence, |Vi(i) — V¢(7)] < 1 but |ef(i) —ef(5)] > 1, 4,5 € {0,1,2}, which is
contradiction.

Suppose, if we fix, node labeling of G is defined as follows:

fls)=1f(t)=1
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fltag—1) =1 for 1<6< |2
f(tag) =2 for 1<0< V—QLJ
The required link labeling of G is defined as follows:
ssgpis1for 1 <0 < g;ttyy_qislforl1 << L%J;ttgg is2for1 <9< L%J
The wedge labeling of sgty is 0.
Then, vs(0) = g+ L,vp(2) = g+ 2, vp(l) = g +4 and ef(0) = L,es(1) = 29 + 3,
6f(2) =4g + 2.
Hence, |[Vi(i) — Vi(j)| > 1 and |ef(i) —ef(5)] > 1, 4,5 € {0,1,2}, which is
contradiction.
Suppose, if we fix, node labeling of G is defined as follows:
F(s) =2 f(t) =2
f(sg) =0 for 1<0<yg
f(te) =0
f(tgg_l) =1 for 1 S 0 S L%J
h
2

f(ty) =2  for 1§9§LJ
The required link labeling of G is defined as follows:

sspis 1for 1 <6 < g;ttagqis2for 1 <O < |25ty is2for 1 <0< L]

The wedge labeling of syty is 0.

Then, vf(0) = g+ 1L, vp(l) = g+ 2, vp(2) = g+ 4 and ef(0) = Lef(l) = g + 1,
er(2) =29 + 4.

Hence, |Vy(i) —Vi(5)] > 1 and |es(i) —es(4)] > 1, 4,5 € {0,1,2}, which is
contradiction.

Suppose, if we fix, node labeling of G is defined as follows:

F(s) = 0; £(t) = 1

f(sg) =0 for 1<60<yg

f(te) =0

fltap—1) =1 for 1 <6< L%J

fltag) =2 for 1<6< |2



J.Comp.Matha. Vol.03(01),(2019), |8{16 V. Balaji et al. 15

The required link labeling of G is defined as follows:

sspis 1for 1 <6 < g;ttagqis1for 1 <0< |2];ttyis2for1 <0< L.

The wedge labeling of syty is 0.

Then, v(0) = vp(2) = g+ 2, v4(1) = g+ 3 and ef(0) = g+ Leg(l) = g+ 3,

er(2) =g+ 2.

Hence, |[Vi(i) —Vi(j)| < 1 but |es(i) —ef(j)| > 1, 4,5 € {0,1,2}, which is

contradiction.

Suppose, if we fix, node labeling of G is defined as follows:

f(s)=0;f(t) =2

f(sg) =0 for 1<6<yg

f(te) =0

fltag—1) =1 for 1<6< |2
h

59)

fltag) =2 for 1 <0< \_2J
The required link labeling of G is defined as follows:
ssgis 0 for 1 <0 < g; ttyg1is 2 for 1 <O < [2]; ttygis 2 for 1 <6 < [2].
The wedge labeling of sgty is 0.
Then, vs(0) = vs(1) = g+ 2, v4(2) = g+ 3 and ef(0) = g + Les(1) = g+ 3,
er(2) =29+ 4.
Hence, |V¢(i) — Vi(5)] < 1 but |ef(i) —ef(5)] > 1, 4,5 € {0,1,2}, which is
contradiction.
Suppose, if we fix, node labeling of G is defined as follows:
fls) =1L f(t)=2
f(sg) =0 for 1<60<yg
f(te) =0
fltap—1) =1 for 1 <0< \_%J
fltag) =2 for 1 <0< L%J
The required link labeling of G is defined as follows:
sspis 1for 1 <6 < g;ttagqis2for 1 <0< |B];ttyis2for1 <6< L]

The wedge labeling of syty is 0.
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Then, v7(2) = vy(1) = g+ 3, vs(0) = g+ 1 and e(0) = Leg(l) = g+ 1,
er(2) =29+ 4.

Hence, |Vi(i) —Vi(5)] > 1 and |ef(i) —ef(4)] > 1, 4,5 € {0,1,2}, which is
contradiction.

Hence, GG is not mean cordial graph if h = 2¢g + 5.

Hence, the two star K; 4 A K7, is mean cordial graph if and only if |29 — h| < 4
forg<hand g=1,2,3,---,.
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