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ABSTRACT
LetG = (V, E) be a simple graph. A surjective function f: V(G) —¢0, 1, 2} is said to be a 1-Near Mean Cordial
Labeling if for each edge uv, the induced map
fe(uv) = {0 if wm an integer
otherwise

Satisfies the condition |ef (0) — e (1)] <1 where e (0) is the number of edges with 0 label and e (1) is the number of
edges with 1 label.

G is said to be a 1-Near Mean Cordial Graph if it has a 1- Near Mean Cordial Labeling. In this paper ,we proved that
wheel, complete bipartite, helm, closed helm, flower, sunflower, and S(K, ) are 1- Near Mean Cordial Graphs.

Keywords: 1-Near Mean Cordial Labeling, 1-Near Mean Cordial Graph.

1. INTRODUCTION

All graphs considered here are finite, simple and undirected. Gallian [2] has given a dynamic survey of labeling. For
graph theoretic terminologies and notations we follow Harary [3].The concept of mean cordial labeling was introduced
by Raja Ponraj, Muthirulan Sivakumar and Murugesan Sundaram in the year 2012 [1,4,5,7]. Let f be a function from

V (G) to {0, 1, 2}. For each edge uv of G, assign the Iabel[%}. f is called a mean cordial labeling of G if

v (0) —vs (1) |[<land|ef (0) —er (1) | <1, i,je{0,1,2} where v (X) and e; (X) denote the number of vertices and
edges labeled with x(x=0,1,2) respectively. A graph with a mean cordial labeling is called Mean Graph. K.Palani,
J.Rejila Jeya Surya [6] introduced a new concept called 1-Near Mean Cordial Labeling and investigated some standard
graphs.

2. PRELIMINARIES
We define the concept of 1-Near Mean Cordial Labeling as follows,

Let G = (V, E) be a simple graph. A surjective function f: V(G) — {0, 1, 2} said to be a 1-Near Mean Cordial Labeling
if for each edge uv, the induced map

f(uv) = {0 if
1

F+ (V) . .
LWOH® 6 an integer

otherwise

Satisfies the condition |er (0) — e (1)| < 1 where e; (0) is the number of edges with 0 label and e; (1) is the number of
edges with 1 label.

G is said to be a 1-Near Mean Cordial Graph if it has a 1- Near Mean Cordial Labeling. we proved that wheel, complete
bipartite, helm, closed helm, flower, sunflower, and S(K ) are 1- Near Mean Cordial Graphs.

Definition 2.1: A graph C,+K is called a wheel with n spokes and is denoted by W,.
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Definition 2.2: A graph G is called a complete bipartite graph Ky, with bipartition V (G) = VU V, where
V1 = {Xy, Xo, ..., Xm} and V; = {ys, Y2, ..., Yo} and all vertices in V; are adjacent to all vertices in V, but no vertices in
Vy and V.

Definition 2.3: The helm H,, is the graph obtained from a wheel by attaching a pendant edge at each vertex of the
n- cycle.

Definition 2.4: A closed helm CH,, is a graph obtained from a helm by joining each pendent vertex to the central
vertex of the helm.

Definition 2.5: A flower Fl,, is the graph obtained from a helm graph by joining each pendant vertex to the central
vertex of the helm graph.

Definition 2.6: The sunflower graph v[n, s, t] is the resultant graph obtained from the flower graph of wheels W, by
adding n-1 pendant edges to the central vertex.

Definition 2.7: For each vertex v of a graph G take a new vertex vj. join vq to all the vertices of G adjacent to v. The
graph S(G) thus obtained is called splitting graph of G.

3. MAIN RESULTS

Theorem 3.1: The wheel W, is a 1-Near Mean Cordial Graph.

Proof: Let G = (V, E) be a simple graph.

Let G be W,

LetV(G)={u,vil<i<n}and E(G) ={[(uv)):1 < i < nU[(Vivisr) : 1< 1 < n—1]U [vyvi]}

Define f: V (G) — {0, 1, 2} by

fluy=1

_ (0 i=1mod?2 .
f(v‘)'{z i=0mod2 LS'SD
The induced edge labeling are
f*(uvy)=1, 1<i<n
f*(ViVi+1) =0, 1<i<n-1
*(vov1)=0

Here, e; (0) =e; (1) =n
Hence the graph satisfies the condition | e; (0) —ef (1) | <1
Therefore, the wheel W, is a 1-near mean cordial graph.

lllustration 1: The 1- near mean cordial graph of W5 is shown in the figure 1

U]
0 0

Uk
: Ve

[

0
0

Figure 1 : Wy
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Theorem 3.2: The complete bipartite graph, Ky, is a 1-Near Mean Cordial Graph.
Proof: Let G = (V, E) be a simple graph.
Let G be Kinn
LetV(G)={ui:1 <i<mv:1<j<n}andE@G)={(uv;:1<i<ml<j<n}
Define f: V (G) — {0, 1, 2} by

0 i =1mod4

f(ui)={1 i=02mod4 1<i<m,
2 i =3mod4

(0 i=0mod?2
f(vl)'{1 i =1mod 2

The induced edge labeling are

Case-(i): when m is even and n is even or odd
0 j=0mod?2 .om .
*(Uzi-avy) = {1 j=1mod?2 1§IS?,1SJSI‘I

0 j=1mod?2

-— - m -
(uzv) = {1 j=0mod 2 15I§;,1§]§n
Here, e¢ (0) = &; (1) = mn
Case-(ii): when m is odd and n is even or odd

0 j=0mod?2 . om+l
0 j=1mod?2 . om+l
*(U-:V:) = —_
F(Uzvy) {1 j=0mod 2 lsi< »1sis=n
mn—1 .
nisodd
Here, ef0)={ 2, '
T nis even
mn2+1 nis odd
ef(l) = mn .
T nis even

Hence the graph satisfies the condition | e; (0) —e; (1) [ <1

Therefore, the complete bipartite graph, K., , is a 1-near mean cordial graph.

Illustration 2: The 1-near mean cordial graph of K43 and Kj 5 are shown in the figure 2(a) and figure 2(b)

f‘.r” T _’Iu"” .'I: I\_-l.-'i ;‘14;_"””7 .'-J|II h .-I N I‘i—:j_:j
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Theorem 3.3: The helm H, is a 1-Near Mean Cordial Graph.

Proof: Let G= (V, E) be a simple graph.

Let G be H,.

LetV(G)={u,vi1<i<nw:1<i< n}and

E(G) = {[(uvi), (Wivi) : 1 <i< n] U [(vivisa) 1 1< T < n—1] U [vav]}

Define f: V (G) — {0, 1, 2} by

f(u) = 1
0 i=1mod?2 .
Ny = <i<
fv) {2 i =0mod?2 l=i=n
1 i=0mod?2 .
\ = <i<
fw) {2 i=1modz L[='=

The induced edge labeling are
f*(uvy) = 1, 1<i<n

f*(vivis1) =0, 1<i<n-1

f*(vpvy) =0
ro=(§ (Zoneas asisr
intl nis odd
Here, e0) = { 2%,
— nmniseven
3n2_1 nis odd
€¢ (1) = 3n .
— niseven

Hence the graph satisfies the condition | e; (0) —ef (1) | <1
Therefore, the helm H,, is a 1-near mean cordial graph.

Illustration 3: The 1-near mean cordial graph of Hs is shown in the figure 3

Figure 5 : Hsy
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Theorem 3.4: A closed helm CH,, is a 1-Near Mean Cordial Graph.

Proof: Let G = (V, E) be a simple graph.

Let G be CH,.

LetV(G)={u,vil<i<nw:1l<i<n}and

E(G) = {[(uvi), (Wivi) : 1 < 1< n] U [(ViVisa), (WiWis) 1 1< T< n— 1] U [(Vava), (Waw1)]}
Define f: V (G) — {0, 1, 2} by

fluy=1

_(0 i=1mod?2 .
f(v')_{Z i =0mod?2 l<i=n

fw)=1, 1<i<n

The induced edge labeling are
f*(uv) = 1, 1<i<n
f*(ViWi) =1, 1<i<n
f*(ViVi+1) =0, 1<i<n-1
f*(WiWi+1) =0, 1<i<n-1
f*(vovy) =0

f*(w,wy) =0

Here, e; (0) =€ (1) =2n
Hence the graph satisfies the condition | e; (0) —ef (1) | <1
Therefore, the closed helm CH,, is a 1-near mean cordial graph.

Illustration 4: The 1-near mean cordial graph of CH, is shown in the figure 4,

1
0 ) — P ws

Figure 4 : CHy

Theorem 3.5: A flower graph Fl, is a 1- Near Mean Cordial Graph.
Proof: Let G = (V, E) be a simple graph.

Let G be Fl,.

LetV(G)={u,vil1l<i<nw;:1< i< n}and

E(G) = {[(uvy), (uwy), (Wivi) : 1 <i<n]U[(ViVis) : 1< i< n—=1]U (vovy)}
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Define f: V (G) — {0, 1, 2} by

fu)=1

f(v;) = {g i=1mod?2

<
i=0mod?2 -

(1 i=0mod?2
f(W')'{z i =1mod 2

The edge induced labeling are,
f*(uvy) = 1, 1<i<n

f*(vivis1)) =0, 1<i<n-1

f*(vnvl) = 01

*= [0 L= 0mod 2

P (uw) {1 i =1mod?2
0 i=1 d?2

Prwivy= { | 1= Omod2

Here, e; (0) =€ (1) =2n
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Hence the graph satisfies the condition | e; (0) —ef (1) | <1

Therefore, a flower graph Fl,, is a 1-near mean cordial graph.

lllustration 5: The 1-near mean cordial graph of Fls is shown in the figure 5,

Theorem 3.6: The sunflower graph S,, is a 1-Near Mean Cordial Graph.

Proof: Let G = (V, E) be a simple graph.

Let G be S,.

Figure 5 @ Fls

LetV(G)={u,vi:1<i<nw:1<i<nx:1<i<n}and

E(G) = {[(uvi), (uwy), (ux;), (Wivi) : 1<i<nJ U [(vivisg) 1 1< i<n—=1] U (Vavi)}

Define f: V (G) — {0, 1, 2} by
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f(uy=1
_ (0 i=1mod?2 .
f(v‘)'{z i=0modz LSS
_ (1 i=0mod?2
foy={, (2 meqz LSIET
_ (0 i=0mod?2 .
f(x')_{l i =1mod 2 l<isn
The edge induced labeling are,
f*(uv) = 1, 1<i<n
f*(ViVi+1)=0, 1<i<n-1
f*(vnvl):oy
sy = (0 1= 0mod 2 <i<
P (uws) {1 i=1modz L=ISP
sy = (0 1= 1mod 2 :
F(wvi) {1 i=0mod?2 l<i=n

_ (0 i=1mod?2 .
f*(uxi)_{l i =0mod 2 l<i=n

Sn+1

. nis odd
Here, e; (0) = en
5 n is even
5n—1 .
nz nis odd
¢ (1): 5n .
— niseven

Hence the graph satisfies the condition | e; (0) —ef (1) | <1
Therefore, the sunflower graph S, is a 1-near mean cordial graph.

Illustration 6: The 1-near mean cordial graph of S, is shown in the figure 6

Figure 6 : Sy
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Theorem 3.7: The splitting graph S(K ) is a 1- Near Mean Cordial Graph

i:’roof: Let G = (V, E) be a simple graph.

Let G be S(Kyn).
LetV(G)={u,v,ui:1<i<nv:1
Define f: V (G) — {0, 1, 2} by
f(u)y=1

f(v)=0

1 i=1mod3 1<i<n

0 i=0mod3
f(Ui):{
2 i=2mod3

(0 i=0mod?2
fWO—{l i =1mod 2

The edge induced labeling are,

i =1mod3

ﬁwmp{g . 1<i<n

i =0,2mod3 -

*(\1) = 0 i=0,2mod3
Fr(vu) {1 i=1mod3 -

f*(uvi):{g i=1mod?2 1<i<n

i =0mod 2 -
3n2+1 nis odd
Here,e; (0)=§ 5,
— niseven
3n2—1
> nis odd
€¢ (1) = 3n 3
— niseven

< i< n}and E(G) = {(uu), (uvy), (vu)) : 1 <i<n}

Hence the graph satisfies the condition | e; (0) —ef (1) | <1

Therefore, the splitting graph S(Ky,) is a 1-near mean cordial graph.

Ilustration 7: The 1- near mean cordial graph of S(K 4) is shown in the figure 7,
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