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Abstract

Let G = (V, E)be a graph with p vertices and q edges. A graph G is said to be a primedifference
mean cordial labeling if there exists an injective function f: V(G) — {0,1,2,..., q} such that the
induced edge labeling f*: E(G) — {0,1} defined by

(e =uv) = {t if f(w)—f() = 0(mod2)

otherwise

satisfying the condition that for every v € V(G) with deg(v) = 1, S, = X{f"(e = uv)/uv €
E(G)}is 1 or prime and |ef (i) — e;(j)| < 1,V i,j € {0,1} where ef(x) denote the number of
edges labeled with x. A graph with prime difference mean cordial labeling is called prime
difference mean cordial graph. In this paper prime difference mean cordiality of some graphs
are discussed.

Key words: prime, mean, cordial, mean cordial, difference mean cordial, prime difference

mean cordial, path, cycle.

Subject Classification: 05C78

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 Cabhit in the year 1987. The concept of mean labeling was introduced by S.
Somasundaram and Raja Ponraj. The concept of prime mean labeling was introduced by K

.Palani. he concept of difference mean labeling was introduced by R. Savithri and S. Shenbega
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Devi. Motivated from the above concepts, we introduced a new type of labeling called prime

difference mean cordial labeling.

Definition 1.1 Let G = (V, E) be a graph with p vertices and q edges. A graph G is said to be a
prime difference mean cordial labeling if there exists an injective function f:V(G) —
{0,1,2,..., q} such that the induced edge labeling f*: E(G) — {0,1} defined by

frle=uv) = {1 if f(w) - f(v) = 0(mod2)

0  otherwise
satisfying the condition that for every v € V(G) withdeg(v) = 1, S, = X{f*(e = uv)/uv €
E(G)}is 1 or prime and |ef (i) — e (j)| < 1,V i,j € {0,1} where ef(x) denote the number of

edges labeled with x

Example 1.2. A graph that admits a prime difference mean cordial labeling is given below:

7
0 0 “ by
4 0 5
0
Ug 1 g
1 3
Figure 1

Theorem 1.3. The path P, ,n > 2 is a prime difference mean cordial graph when n = 0 (mod4).
Proof. Let V(B,) = v;1 <i<nand E(B,) = {v;v;41: 1 < i <n— 1} be the vertex set and

edge set of path B,.
Define : V(P,) — {0,1,2, ..., q} as follows:

For1<i < n,

i — 1

12, i = 1(mod 2)
F@) =1, 52

— i = 0(mod 2)

Let the induced edge labelings are as follows:
Forl1<i < n,

. (1, i = 1(mod 2)
frWivi) = {0, i = 0(mod 2)
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Here ef(0) = nT_l and ef(1) = %

Therefore |es(1) — ef(0)| < 1.

Then S, = f*(v; v;) = 1.

For2<i<n-—1,

Sv; = [T(Wivip1) + fT(vimqv) =1

Sy, = [ (p_qvy) =1

Therefore for every v € V(B,),n =2, S, is equal to 1 or prime.
Therefore P, admits prime difference mean cordial labeling.

Hence P, is a prime difference mean cordial graph.

Example 1.4. Py is a prime difference mean cordial graph which is given below:

Figure 2
Theorem 1.5. The cycle C, is a prime difference mean cordial graph when n = 0(mod 4).
Proof
Let V(C,) = {v;: 1 < i < n} be the vertex set of cycle C,,.
Let E(Cp) = {viviz1: 1 < i <n—1}U{v,v}.
Define : V(C,) — {0,1,2, ..., q} as follows:
For1< i < n,

i—1

5 i = 1(mod 2)
f(v) = n+i—2
— i = 0(mod 2)

Let the induced edge labelings are as follows:
Forl1<i <n,

. _ (0, i = 1(mod 2)
fr(Wivigq) = {1, i = 0(mod 2)
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Here ef(0) = %and er(1) = g

Therefore |es(1) — ef(0)| < 1.
Sy, = ffwiv)) + ff(vyvy) =1
For2<i<n-1,
Sv; = [T(Wivig1) + fF(viv) =1
Svp = [ () + fT(vp_1vy) =1
Therefore for every v € V(C,), n = 3, S, is equal to 1 or prime.

Therefore C, is a prime power mean cordial labelling when n = 0(mod 4).

Hence C, is a prime power mean cordial graph when n = 0(mod 4).

Example 1.6. C3 is a prime difference mean cordial graph which is given below:

Figure 3

Theorem 1.7. Total graph of path P,, T (B,) is a prime difference mean cordial graph for all

n = 3.

Proof: LetV (T(B,)) = {v;: 1 <i <n} U {uy: 1< i <n — 1} be the vertex set of

the total graph of path T'(B,).
Let E(T (Pn)): { ViViyq: 1 SiSl’l_ 1} U {vl-ui: 1 Sifl’l_ 1} U {v”lui 1<

1<n—1} U {uujsq: 1<51<n—2}.
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Define f: V(T(PB,)) — {0,1,2, ..., q} as follows:

fw)=20—-21<i<n

fw)=2i—-1,1<i<n-1

Let the induced edge labelings are as follows:
ffviviz)=1,1<i<n-1

ffviy)) =01 <i<n-1

ffwipgw) =0,1<i<n-I

ffluiuip)) =1,1<i<n-2

Here e;(1) = 2n — 3andef(0) = 2n — 2.

Therefore |er (1) — ef (0)] < 1.

So, = 1)) +ff(vyu) =1+0=1

For2<i<n-1,

Sp, = [fWivig) + ffwiav) + ffoyw) + fFumqvy) = 2
Sop = [T(Wno1vp) + ffUniv) =1

Su, = ffugup) + ff(vyug) + ffugvy) =1
For2<i<n-2

Su; = fTiug) + ffumqwy) + ffwv) + fFuyvigg) = 2
Supy = [TUngUn_1) + fTUn1 Vpog) + ffUupvn) =1
Therefore for every v € V(T(B,)),n = 3, S, isequal to 1 or prime.
Therefore T (P,) is a prime power mean cordial labelling.

Hence T(B,) is a prime power mean cordial graph.

Example 1.6. T (Pg) is a prime difference mean cordial graph which is given below:
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w8 1 g 10

uy 1 - w2 3 - u3 5

Figure 4

Theorem 1.8. Total graph of cycle C,, T(C},) is a prime difference mean cordial graph for all

n.

Proof: Let V (T(C,)) = {v; u; : 1 < i < n}be the vertex set of the total graph of path

T(C,).

Let E(T (C)) = { ViVi41 , Willi41, Villy , VipqUn 1 < 0 < b,

Define f: V(T (C,)) — {0,1,2, ..., q} as follows:
fwup)=2i —2,1<i<n
fw)=2i — 1,1 <i<n

Let the induced edge labelings are as follows:

ffovip) =11 <i<n-1

ff(opv) =1
frluua)= L1<i<n-1
ffupu) = 1

fflvyu,)) = 0,1 <i<n

ffviuiz1) =1,1<i<n-1

Here ef(1) = 2n and ef(0) = 2n.
Therefore |ef (0) — e (1)] < 1.

Sy, = fforvp) +fF(viv) + ff(viup) = 2
For2<i<n-—1,
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Sp; = [fWitavi) + ff0wipa) + ffryw) + fT(viue) = 2

Son = [Tn—1v) + fr(Wnv) + ff(vuy) = 2

Sy, = v + ffuug) + f1(uvn) + fruu,) = 2
For2<i<n-1,

Su, = T w) + ffwuip) + FFv) + A(visw) = 2
Supy = [TUngUn_1) + ffUn1 Vpog) + ffUupvy) =1

Sup = [TUnvy ) + frupur) +f (Vnog ) + frUp-quy) = 2
Therefore for every v € V(T(C,)),n = 3, S, isequal to 1 or prime.

Therefore T (C,,) is a prime power mean cordial labelling.

Hence T(C,) is a prime power mean cordial graph.

Example 1.6. T'(Cy) is a prime difference mean cordial graph which is given below:

Uy, 9

u \ £
! Ly
ve 7 0 0 v 11
8 I N
= e o
- (' () Uy | —
> - =~
. 5 1
vy o 3 3 A > vy 1
\2 N
'y 3
Figure 5

Conclusion
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In this paper we introduced the concept of prime difference mean cordial labeling and the

prime difference mean cordial labeling of graphs such as path, cycle and total graph of path

and cycle were found out.
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