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Abstract
Let G = (V, E) be a graph with p vertices and q edges. Let f be a function from V(G) to {1,2, ...,q + 1}. Each
edge e=uv is labelled with

£ ) = { L if [P/ @y @)oo

0 otherwise
or

1

) = { L if @@ @ eyeel]
0 otherwise

Then f™ is called a power mean cordial labelling of G if |ef () —ef (])| < 1,Vi,j € {0,1} where ef(i) and

ef (J) denotes the number of edges labeled with i and j respectively. A graph that admits power mean cordial labeling

is called power mean cordial graph. In this paper power mean cordiality of some graphs are discussed.
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1. INTRODUCTION

Graphs considered here are simple, finite, connected and undirected. The vertex set and edge set of a
graph are V(G) and E(G) respectively. The concept of cordial labeling was introduced by Cahit in the
year 1987. The concept of mean labeling was introduced by S. Somasundaram and Raja Ponraj. The
concept of power mean labeling was introduced by P. Mercy and S. Somasundaram. Motivated by above
concepts, we introduced a new type of labeling called power mean cordial labeling.

Definition 1.1. Let G be a (p,q) graph. Let fbe a function from V(G) to {1,2, ..., q + 1}. Each edge e
= uv is labelled with

1
£ (uv) = { 1 if [(f(U)f(V)f(V)f(u))f(“)+f(v)] is odd

0 otherwise
or

1

f*(uV) — z 1 if [(f(u)f(v)f(v)f(u))f(U)+f(V)J is odd
0 otherwise

Then f* is called a power mean cordial labelling of G if |ef(i) — ef(j)| < 1,V i,j € {0,1} where ef(i)

and ef(j) denotes the number of edges labeled with i and j respectively. A graph that admits power mean

cordial labeling is called power mean cordial graph.

Example 1.2. A graph that admits a power mean cordial labeling which is given below:

LS | T P e

wa =y ES I <
Figure 1 Theorem 1.3. Let P, be a path graph with n vertices. Then P, is a power mean cordial graph if
and onlyifn> 2.
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Proof. Let P, = {uy,u,,...,u,} be a path of length n.
Clearly P, has n — 1 edges.

Now we define a function f: V(P,) = {1,2, ...,q + 1}.
The vertex labeling is defined as,

f(u)=i,1 <i<n

Let the induced edge labelings are as follows:

Forl <i<n-1,

1
1 if | (FCup) D f(uy, 1)f(ui))f(ui)+f(—ui +1)

f*(ujujyq) = is odd

0 otherwise
Case (i): n is odd
If nis odd then P, has n — ledges which is even.

| =

Therefore the number of edges labeled with zero is given by e¢(0) = z

[\

Similarly the number of edges labeled with one is given by ef(1) = HT_I
Here |ef (0) — ef (1)] < 1.

Thus P, admits power mean cordial labeling if n is odd.

Case (ii): n is even

Then P, has n — 1 edges which is odd

Now the number of edges labeled with zero is given by ef(0) = g
Similarly the number of edges labeled with one is given by e¢(1) = 2 -1

Here |ef (0) — €f (1)' < 1
Thus P, admits power mean cordial labeling if n is even.
Therefore P,,n > 2 satisfies power mean cordial labeling.
Hence Py, n = 2 is a power mean cordial graph.
Example 1.4. Pgis a power mean cordial graph which is given below:
i ) W ] uwg O wy 1 us Q0 uwg 1 uy ( g

1 2 3 4 D B T 8

Figure 1 Theorem 1.5. Let Cbe a cycle graph with n vertices. Then C,, is a power mean cordial graph if
and onlyifn> 3.

Proof. Let V(C,) = {u;: 1 <i < n} be the vertex set of cycle Cp,.

Let E(Cy) = {ujujz1:1 <i<n-—1} U{uyus}.

Define f: V(C,) = {1,2,...,q + 1}.

f(u)=i,1 <i < n

The induced edge labelings are as follows:

Forl1 <i < n-1,

1
1 if [(f(ui)“uwf(um)f(ui))f(ui)+f(—ui+1)l

f*(uiui+1) = is odd

0 otherwise
If n is odd,

1
£* (l,l nul) — { 1 if [(f(u n)f(ul)f(ul)f(u n))f(u n)+f(u1)] is odd

0 otherwise
If n is even,

1
£ (U yuy) :{1 if [(f(un)f(ul)f(ul)f(un))f(un)+f(u1)J s odd

0 otherwise
Case (i): n is odd
n+1

Here the number of edges labeled with zero is given by ef(0) = —
Similarly the number of edges labeled with one is given by e¢(1) = nT_l
Here |ef (0) — ef ()| < 1.

Thus C, admits power mean cordial labeling if n is odd.

Case (ii): n is even
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Here the number of edges labeled with zero is given by e¢(0) = g

Similarly the number of edges labeled with one is given by ef(1) = g
Here |ef (0) — €f (1)' < 1

Therefore C,,n > 3 satisfies power mean cordial labeling.

Hence C,,n = 3 is a power mean cordial graph.

Example 1.6. Cg4 is a power mean cordial graph which is given below:

TiL.g

e |

Figure 2 Theorem 1.7. The graph S(L,,) formed by inserting one new vertex along each edge of a ladder
graph is L, a power mean cordial graph.

Proof. Let L, be a ladder connecting two paths {v4,V5,..., vy} and {uq,uy,..., uy}.

Let G = S(L,) be a graph obtained by subdividing all the edges of L.

Let {u;, v'ij: 1 < i < n — 1} be the vertices which subdivide the edges uju;;1, V;Vi;1 respectively.
Let wi: 1 < i < n be the vertex which subdivide the edge u;v;.

Now V(S(Ly)) = {u;vi, wij:1 < i < njU{u'}, vi: 1 <i <n—1}and

E(S(Ly) = {{uiu’i, Viv', Vivig p Wiliyg, s 1< i<n— 1} U{u; wy, viwi: 1 < i< n}

Now we define a function for labeling the vertices f: V(S(L,)) = {1,2,...,q + 1} by

f(vj)=6i—5,1 <i <n

f(u)-6i—3,1 <i < n

f(v' )= 6i—2,1
f(u'; )= 6i— 1,1
f(w)=6i—4,1 <i<n

-1

_S
<n-—-1

<i n
<i n

Now the induced edge labelings are follows:
Forl1 <i < n-1,

1
f*(ViV,i) — { 1 if [(f(Vi)f(wi)f(V,i)f(vi))f(vi)"'f(v’i)l is odd
0 otherwise

1
1 if [(f(vli)f(ViH) f(vi+1)f(V’i))f(vli)+f(vi+1)}

f*(V,iVi+1) = is odd

0 otherwise
1
f*(uiuli — z 1 lf [(f(ui)f(u’i)f(u,i)f(ui))f(ui)+f(u’i)] iS Odd

otherwise

0
1
(W) ={ 1 if [(f(u’i)f(“i+1>f(ui+1)““’”)““’”*““’”] is odd
0 otherwise
n

1
fr(ujwy) = { ' if [(f(ui)f(wi)f(wi)f(ui))f(ui)+f(Wi)] is odd
0 otherwise
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f*(viw;) = {

Therefore e;(0) = 3n— 2 and ef(1) = 3n— 2.

Here |ef (0) — €f

(D] < 1.

Therefore S(Ly), n = 2 satisfies power mean cordial labeling.
Hence S(L,), n = 2 is a power mean cordial graph.

Example 1.8. Subdivision of power mean cordial labeling of Ls is given below:

(1) r;

1
1 if [(f(Vi)f(Wi) f(Wi)f(vi))f(vi)+f(wi)] is odd

0 otherwise

va(7)  wp(10)  w3(13)  wy(16) we(19) v

(22

)

wi(2)¢

wy(20) ¢

0

1

0

w5(26) 4

|

ui(3) O o

(5) ! ua(9) 0

1

1(11) 1 u3(15) @ 4 (17) 1 wa(21) 9 o (23) ! us(27)

Figure 3 Theorem 1.9. The star graph K; , admits power mean cordial labeling for alln > 2.
Proof. Let K; , be a star graph with vertex set V(Kl,n) = {vy,vi: 1 <i < n}and edge set
E(Kypn) ={vovi:1 <i<n}.

Define f: V(K;,) — {1,2,...,q + 1}

Let f(vg)= 1.

f(vi)=i+1,1 <i<n

The induced edge labelings are as follows:

Forl <i < n-3,

1
f*(vo vai—1) = {1 i l(f(VO)f(VZi_l)f(VZi—1)f(vo))f(V0)+f(VZi_1)J is odd
0 otherwise
Forl <i < n—4,
1
£ (v Vi) = { Lo [(f(vo )V f(vy;) Vo) )itvo Hf(in)] is odd

0 otherwise

Therefore ;(0) = n—4andef(1) = n—3.

Here |ef (0) — ef ()] < 1.

Therefore Ky ,, n = 2 satisfies power mean cordial labeling.
Hence Ky, n > 2 is a power mean cordial graph.

Example 1.10. Star graph K; ; which admits power mean cordial labeling is given below:

Ty

5
=

) g Vs 1

Figure 4 Theorem 1.11. The ladder graph Ly, n = 3 is a power mean cordial graph for alln > 3.
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Proof.

Let V(L,) = {u;,vi:1 < i < n}and

E(Ly) = {ViVii+1, UUj,q,:1<i<n-— 1}{ui vi:1 <i<n}
Define f: V(L,) = {1,2,...,q + 1}.
fu)=2i-1,1<i<n

f(Vi)= Zi, 1<i<n

Now the induced edge labelings are as follows:

Forl1 <i < n-3,

1
£* (Ui 1 Up;) :{ 1 if [(f(uZi_l)f(uzi)f(u2i)f(u2i—1))f(uzi-1)+f(u2i)] is odd
0

otherwise

1
- f(uz BN (DAY crovyre: cromy |
f*(UpiUpipy) = { TAf | (FQugy) M) f(ugyy )20 o)+ iz “)j is odd
0 otherwise
[ 1
i N (V2ig1) oV V2i) V(o) (v
f*(VaiVaiz1) = { 1if | () Ve f(vyy,,) fV21) ) Vi) (v +1)| is odd
0 otherwise

1
£ (V11 V1) :{ 1 if _(f(VZi_l)szi)f(VZi)f(Vzi-l))f(vzi_1)+f(in>J < odd
0

otherwise

1
F(Uyqvyy) = { 1 if _(f(uzi_l)f(Vzi)f(VZi)f(uzi—ﬂ)f(u21_1)+f(v2i)J < odd
0 otherwise

1
if [(f(UZi)f(V2i+1)f(V2i+1)f(u2i))f(uzi)+f(vzi+1)l s odd

* 1
£ (Uziv2i41) :{
0 otherwise

Therefore ¢(0) = n+ 1landef(1) = n+ 2.

Here |ef (0) — ef (1)] < 1.

Therefore L, n = 3 satisfies power mean cordial labeling.
Hence L, n = 3 is a power mean cordial graph.

Example 1.12. Lg which admits power mean cordial labeling is given below:

| 2,y 0 g 3 1 Mg D0 M T 1 ti, 9

m2 0 o 4 1 g O 0 g & 1 o 10
Figure 5

CONCLUSION
In this paper we introduced the concept power mean cordial labeling and here we discussed the power
mean cordial labeling behavior of few graphs.
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