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ABSTRACT

LetG = (V, E) be a simple graph. A Near Mean Cordial Labeling of G is a function inf: V(G) - {1, 2,3, ..., p—1,
p+1} such that the induced map f* defined by
Fr(uv) = { 3 iffw+fw) =0 (mole)
eLse
and it satisfies the condition |e;(0)— ef(1)|< 1, where e,(0) and e;(1) represent the number of edges labeled with 0 and

1 respectively. A graph is called a Near Mean Cordial Graph if it admits a near mean cordial labeling.
In this paper, It is to be proved that P, x K, , B,@2K,, and H, are Near Mean Cordial graphs.
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1. INTRODUCTION

By a graph, it means a finite undirected graph without loops or multiple edges. For graph theoretic terminology, Harary
[4] and G.J. Gallian[1] are referred.

A vertex labeling of a graph G is an assignment of labels to the vertices of G that induces for each edge uv a label
depending on the vertex labels of u and v.

A graph G is said to be labeled if the n vertices are distinguished from a given set, which induces distinguish edge
values satisfying certain conditions. The concept of graceful labeling was introduced by Rosa [3] in 1967 and
subsequently by Golomb [2].

In this paper, It is to be proved that B, X K, , P,@2K; ,, and H,; are Near Mean Cordial graphs.
2. PRELIMINARIES

Definition 2.1: Let G = (V, E) be a simple graph. Let f:VV(G)—{0,1} and for each edge uv, assign the label
[f(u) — f(v)|. fis called a cordial labeling if the number of vertices labeled 0 and the the number of vertices labeled 1
differ by atmost 1 and also the number of edges labeled 0 and the the number of edges labeled 1 differ by atmost 1. A
graph is called Cordial if it has a cordial labeling.

Definition 2.2: Let G = (V, E) be a simple graph. A Near Mean Cordial Labeling of G is a function in f : V(G) — {1,
2,3,...,p—1, p+1}such that the induced map f* defined by
Fr(uv) :{ ; if (f) + f(@)) =0 (moldm
etlse
and it satisfies the condition |ef(0)— es(1)|< 1, where e;(0) and ef(1) represent the number of edges labeled with 0 and

1 respectively. A graph is called a Near Mean Cordial Graph if it admits a near mean cordial labeling.
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Definition 2.3: B, @2K; ,, is a graph which is obtained by joining the root of the star K ,, to the end vertex of the path
B,.

Definition 2.4: Define the product G; x G, , by consider any two vertices u = (u; Up), and v = (vy, Vo) in Vi X V,
Then uand v are adjacent in  G; X G,.whenever (u; = v; and up adj to v,) or (U= v, and u; adj to vy ).

The product P, x P, is called planar grids and K, x P, is called Ladder. The product C,, X P, is called Grids on
cylinder of order mn. In particular, D, = C, X K is called a prismand B, = K;nx K is called a book.

Definition 2.5: G* is a graph obtained from G by attaching a pendant vertex from each vertex of the graph G.
3. MAIN RESULTS
Theorem 3.1: B, X K, is a Near Mean Cordial Graphvn > 2.

Proof: LetV(B, X K;)={ui:1<i<n, v:1<i<n}
LetE(P, X K,))={(uv):1<i<n}iu{(uuyq): 1<i<n—-1}u{(vivj41): 1 <i<n-1}

Case (i): whenn=2andn=3

Define f: V(B, X K;) - {1,2,3,...,2n=1, 2n+1} by

1 3 2
| 1]
1 1]
1] 1
4 7 5
Figure: 3.1.1 Figure: 3.1.2

Case (ii): whenn>3
Definef: V(B, X K;) - {1,2,3,...,2n—-1,2n+1} by

when n is even:

Let f(u,) = 1
fupier) = S+l 1<i<™=
fluy) = 1+, l<is<>
f(vaiy) = n+i,  1<i<?
fr) = 240, 1<i<™2
flv,) = 2n+l

when n is odd :
Let f(uy) = 1, f(uy) =2

fUginy) = 2+, \ 1<i<™
fuy) = “2+i-1, 2<i<™2
f(vyy) = n+i, 1<i<™=
f(vy:) T 4i-n, 1<is™2

f(v,_,) = 2n+l

The induced edge labeling are

P v) = { 1 if f(u;) + f(v;) = 0 (mod 2) 1<i<n

0 else
P uieq) = { 1 if f(u;) + f(ui41) = 0 (mod 2)
(v vi4q) = {

0 else
1 if f(v;) + f(v;41) = 0 (mod 2) l<i<n-1
(i) Let n = 2k, (keN)
Here, ef(1) = ef(0)=n+ k — 1.

0 else
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(ii)Let n=2k+1, (2,4,6,... €N)
Here,ef(0) = n+kandes(1)=n+k—1

(iii) Let n=2k+1, (3,5,... €N)
Here,e;(0)= n+k—1landes(l)=n+k

Hence, it satisfies the condition |ef(0)— ef(1)|< 1.

Hence, P, X K, is a Near Mean Cordial Graph.

For example, the Near Mean Cordial Labeling of P, X K, , P, X K, and Py X K, are shown in Figures 3.1.3 - 3.1.5.

1 o 2 0o 5 1 3 p &8 1 4
1 1 1 0 0
1] 1 0 1 1
¥ 10 2 11 Q 13
Figure: 3.1.3

0 1 1 0 1 1 1
1 1] 1 1] 1] 1
2 12 o 13 10 15 11
Figure: 3.1.4
1 n 2 n s 7 o4 B o= 1 2 f
] ] 1 1 0 1 1 1
] 1 1] 1 ] 1 1 1]
1 11 16 12 17 13 19 4
Figure: 3.1.5

Theorem 3.2: B,@2 K, ,, is a Near Mean Cordial Graph.

Proof: LetV(P,@2K,,) ={u;l<i<n vpl<i<n,w:1<i<n}
LetE (P,@2K;,) ={(uw):1<i<nju{wwiq): 1<i<n—-1}u{wv;:1<i<n}

When n = 0 (mod 4):

Define f: V(P,@2 K, ,) - {1,2,3,...,3n—=1, 3n+1} by

f(u;) = 2i—1, 1<i<n
f(v;) = 2i, 1<i<n
f(wy_1) = 2n+1, l<is<?
flw,) = 3n+1

fwyaen) = 3n—i, 1<i<™?

When n = 1 (mod 4):

Define f: V(B,@2 K, ,) - {1,2,3,...,3n=1,3n+1} by

f(u;) = 2i—1, 1<i<n
f(v;) = 2i, 1<i<n
f(wy) = 2n+1, 1<i<™=
fw,) = 3n+1

fwyaen) = 3n—i, 1<i<™?
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When n = 2 (mod 4):

Define f: V(B,@2 K, ,) - {1,2,3,...,3n—1,3n+1} by

f(w;)) = 2n+i, 1<i<n-1
flu,) = 3n+1

f(v;) = n+i, 1<i<n
flwy_,) = i, 1<is<?
fwy) = 244, l<is<?

When n = 3 (mod 4):

Define f: V(B,@2 K, ,) - {1,2,3,...,3n=1,3n+1} by

f(w;)) = 2n+1, 1<i<n-1
fu,) = 3n+1

f(v;) =n+i, 1<i<n
f(wy 1) = i, 1<i<™
fwy) = =+i, 1<i<™

From all the cases, The induced edge labelings are

f*uw;) = { 10 if;gl:i ) + f(w;) = 0 (mod 2)
1 if f(wy) +f(wi1) =0 d2

*(w; wipq) = { 0 1 els(:] ) Wit1) (mod 2)
1 if f(w;) +f(v) =0 d2

f*(w;v;) = { 0 lels(ew ) D) (mod 2)

Let n =2k + 1, (keN)
Here, ef(1) = e;(0) =n + k.

Let n = 2k, (keN)

, 1<i<n

,1<i<n

Here, e;(1) =n + k — 1 and e£(0) = n +k, (when k = 0 (mod 2)) .

Here, e;(0) =n + k — 1 and ef(1) =n + k, (when k
So, it satisfies the condition |e;(0)— ef(1)|< 1.

Hence, P,@2 K, , is a Near Mean Cordial Graph .

For example, the Near Mean Cordial Labeling of Ps@2 K, g, Po@2 K, o , Ps@2 K; ¢ and P, @2 K; , are shown in

Figures 3.2.1 - 3.2.4.

When n =0 (mod 4):

=1 (mod 2)).
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Whenn =1 (mod 4):

3
5 1
? 1
5 1] . 1 . 1 ° 1] o 1
28 20 26 21
11 11
13 % »_
Figure: 3.2.2
When n =2 (mod 4):
13
14 1
o
15 o o« o' o
4 2 5
16
17
12
Figure: 3.2.3
When n = 3 (mod 4):
13
16
17 1
! - d «l o d -
18 1 5 2 5 3
19
1]
20
22
Figure: 3.2.4

Theorem 3.3: H,' (n: odd) is a Near Mean Cordial Graph.

Proof: Let V(H,f) = {u;,v;: 1<i<n,u},vj: 1<i<n}

Let E(H;D) = {(uiuip1), (ivipq) 1 <i<n—1} U{uu,vvj:1<i<n}u {U(nTH)U(nTH)} .

Definef:V(H) > {1,2,3,...,4n—1, 4n+1} by

fuzi—1) = 2n—-2(1 - 1), 1<i< nT“
fu) = 2, 1<i<™
fluzi1) = 2i—-1, 1<i< "T“
fluy) = 2n—1-2(G-1), 1Sig%i
f(r;) = 4n+1
f(vyi41) = 4n—2-2(1—1), 131’3%
f(vy) = 2n+24+2(—-1), 1gi§"7_1
f(whi)= 2n+1+2(-1), 1<i<™
1 n-1

f(vy;) = 4n—-1-2(G1—-1),
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The induced edge labelings are
(s, ,) = { é if f(u;) + f(u;41) = 0 (mod 2) ,
else

Prul) = { 3 ifelfs(:i) + f(u;) = 0 (mod 2) 1<i<n
P(vivis) = { (1) ifelfs(:i) *+f(vi1) = 0 (mod 2) 1<i<n-1
o) = { t ifefgzi) + f(v;) = 0 (mod 2) 1<i<n

* =

PPy =1
Here,ef(0)=2n and ef(1)=2n—-1
So, it satisfies the condition |e;(0)— ef(1)|< 1.

Hence, H;f is a Near Mean Cordial Graph .

For example, the Near Mean Cordial Labeling of HJ is shown in the Figure 3.3.1.

15 27 17 25 19 21
*
1 0 0 0 0 0 u
29 1 z 184 24 2 2
v, 0O 1 i 1 1 1
1

By 1 i 1 1 1
1 2 1z 4 1 £ &

a 0 0 0 a a n
1 13 5 11 S 9

Figure: 3.3.1

Theorem 3.4: H;' (n:even) is a Near Mean Cordial Graph .
Proof: LetV (H})= {u;,v;: 1<i<n,uj,vi: 1<i<n}

LetE (H) = {(usuizq1), (Wivipq) 1 <i<n—-1} U{uu,vvi: 1 <i<n}u {u(gﬂ)v(%)}.

Definef: V(H ) - {1,2,3,...,4n—1,4n+1} by

fuzi—1) = 2n—-2(1 - 1), 131'3%

fluy) = 2i, 1<is<?

fluy )= 2i—1, 1<i<?

fluy) = 2n—1-2(i - 1), 131’3%

f(vy)) = 4n+1

f(vpien) = 4n—2-2(i-1), 1<i<™2
fva) = 2n+2+23-1), 1<i<?

f(vpi)= 2n+1+2(i-1), 1<i<?

flv) = 4n—-1-2(i-1), 1<i<?

The induced edge labelings are
P(uiuiyq) ={ 1 if f(u;) + f(ui44) = 0 (mod 2)

0 else ,
Pruul) = { 3 1felfs(:i) + f(u;) = 0 (mod 2) 1<i<n
P = { § TIEDHRa) S0med2) -y oy gpg

© 2017, IIMA. All Rights Reserved 57



L. Pandiselvi*, S. Navaneethakrishnan and A. Nagarajan / Path Related Near Mean Cordial Graphs / IIMA- 8(9), Sept.-2017.

f(vv!) = { 1 if f(v) + f(v}) = 0 (mod 2)
o 0 else
Pl =t

,1<i<n

Here,e;(0)=2n and ef(l)=2n—-1
So, it satisfies the condition |e;(0)— ef(1)|< 1.
Hence, H,f is a Near Mean Cordial Graph.

For example, the Near Mean Cordial Labeling of Hg is shown in the Figure 3.4.1.

17 31 19 29 21 23 5
1 0 ] 0 o ] 1] 0
5 1 5 20 z z z
v, U 1 1 1 1 1 1
by 1 1 1 1 1 1
1 z 14 & 1 g
o 0 0 0 0 0 0
1 15 5 13 5 11 7 g

Figure: 3.4.1
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