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Abstract
Let G = (V,E) be a graph with p vertices and g edges. A graph G is said to be a prime mean
cordial labeling if there exists an injective function f:V(G) - {0,1,2,...,q} such that the

1 if [M] is odd
0 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 |e;(i) — e;(j)| < 1,i,j € {0,1} where e;(x) denotes the number of
edges labeled with x. . A graph with prime mean cordial labeling is called prime mean cordial
graph. In this paper prime mean cordiality of some graphs are discussed.
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induced edge labeling f*:E(G) — {0,1} defined by f*(uv) ={

Introduction

Graphs we consider here are simple, finite, connected and undirected. The vertex set and edge
set of a graph G 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 R. Ponraj. The concept of prime mean labeling was introduced by K.
Palani. Motivated from the above works, we introduced a new type of labeling called prime
mean cordial labeling.

Definition :2.1.

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

1 if [R5 0dd
0 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) — ef(j)| <1,i,j € {0,1} where e;(x) denotes the number of
edges labeled with x. A graph with prime mean cordial labeling is called prime mean cordial
graph.

induced edge labeling f*:E(G) — {0,1} defined by f*(uv) ={
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Example: 1.2 A graph that admits a prime mean cordial labeling is given below:

uz 0

Figure 1
Here ef(0) = 3,e (1) =4 and S, = 1 or prime.
Theorem: 1.3 The Brush graph Bn (n = 3) is prime mean cordial graph
Proof:
LetV (Bn) = {ui,uy, ... ,un,vi,v2,.. ,vn}and
E(Bn) = (uiui+1:1 < i < n-1}ufuivi:l1 <i < n}
Define V(Bn) — {0,1,2, ... q} as follows:
Case (i):n = 0 (mod 3)
Letn = 3t
Define f*(u;u;41) =0,1<i<3t—-1
f*(ul-vl-) =1,1<i<3t
Thener (0) = 3t — 1,e, (1) =3t
Therefore |e;(i) — e;(j)| < 1foralli,j € {0,1}
Case (ii):n = 1 (mod 3)
Letn = 3t+1
Define f*(uiui+1) = 0,1 < i <
3t
fr (uvp) =11 <i <
3t+1
Thener(0) = 3t,e(1) = 3t+1
Therefore [e(i) —e;(j)| < 1foralli,j € {0,1}

Case(iii): n = 2 (mod 3)

Letn = 3t+2
Define f*(u;u;41) =0,1<i<3t+1

f*(uivi) =1,1<i< 3t+2

Thener(0) = 3t+1,e,(1) = 3t +2
Therefore |e;(i) — e;(j)| < 1 forall i,j € {0,1}
Fori<i<n-—1,f"(e) =0
For1<i<nf*(e) =1
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Su, =f"(e)+f"(en) =1
For2<i<n-15, =f"(ei1)+f(e)+f(e) =1
Su, = f7(en-1) + f(ep) =1
For every v € V(B,),n = 3,5, is equal to 1 or prime.
Therefore f is a prime mean cordial labeling.
Hence B,,n = 3 is prime mean cordial graph
Example :1.4 Prime mean cordial labeling of the Brush graph Be is given below:

1y 1) 2 s wg G s & g 100

2 &]
‘ ‘ 1 1
] i L ik a

Figure 2

.u..

Theorem: 1.5 The graph obtained by identifying (fusing) any two vertices in a brush graph Bn
is a prime mean cordial graph.

Proof:
Let V(Bn) = {u1,uy,... un,v1,02, ... .,vn}

E(Bn) = {uiui+1:1 < i < n-1}uU{ui,vi:l < i < n}

Let Gk be the graph obtained by fusing any two vertices in Bn. Here [V (G| =
2n — 1.

Define V(Bn) — {0,1,2,... q} as follows:
Case (i):n = 0 (mod 3)

Letn = 3t

Define f*(u;juj41) = 0,1 <i<3t—2

f*(ul-vl-) = 1,1 <i<3t-1

Then f*(u,v,) =0
Herees(0) = 3t — 1,e,(1) = 3t-1
Therefore [ef(i) —e;(j)| < 1foralli,j € {0,1}
Case (ii):n = 1 (mod 3)
Letn = 3t + 1
Define f*(u;u;41) =0,1<i <
3t—1
f*(uivi) =1,1<i<3t
f*(unvn) =0
Here e;(0) = 3t,e(1) = 3t
Therefore |ef(i) —es(j)| < 1foralli,j € {0,1}
Case (iii):n = 2 (mod 3)
Letn 3t + 2
Define f(uiuiv1) = 0,1 <i <3t
f*(uivi) =1,1<i<3t+1
f*(unvn) =0
Here e-(0) = 3t + 1,e,(1) = 3t + 1
Therefore |e;(i) — e;(j)| < 1 forall i,j € {0,1}
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Fori<i<n-—2,f"(e,) =0

Fori<i<n-—1,f(¢) =1

Then f*(e;,) =0

Now S, =f"(e) +f (e =1

For2<isn-2S, =f"(e1)+f(e)+f(e) =1
Sun_y = f(en-2) + f*(en-1) + f*(en) =1

Therefore for every v € V(B,,), S, is equal to 1 or prime.

Therefore f is a prime mean cordial labeling.

Hence B, is prime mean cordial graph.

Example: 1.6

v 0 vy 2 vy 4 vy 6 vy 8 vg 10

2
1 w 1 1 1 0

wy 1 0 uy 3 0 uz 5 0 wy T 0 9 1s = g

Figure 3. Fusion of us and ug in By

Theorem: 1.7 A graph & = (V; £) attaching A1 to each pendant vertex of comb graph forms
prime mean cordialgraph

Proof:
Let V (Pn ©)K; © K1) = {w,v;,x;: 1< i < n}and
E((PnOK) OKyp) = {(uiui+:1 <@ < n- Jul{uw,vy,vx i1 < i < n}
Define V((Pn © K;) O K;,) - {0,1,2,... q} as follows:
Case (i):n = 0 (mod 3)
Letn = 3t

Define f (uiuis1) = 0,1 <i < 3t-1
fflyv)=11<i < 3t
f(rixi)=01<i<3t

floy) =1,1<i <

3t

Here e;(0) = 6t — 1,e,(1) = 6t
Therefore |ef(i) —e;(j)| <1 for all i,j €
{0,1}
Case (ii):n = 1 (mod 3)
Letn = 3t + 1
Define f*(ujuir) =1<i<3t
frluw) =1<i<3t+1
fwix)=0, 1 < i <
3t+1l
fflvy)=11 < i <
3t+1l
Here ef(0) = 6t + 1,e,(1) = 6t + 2
Therefore [e;(i) —ef(j)| < 1 foralli,j € {0,1}
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Case (iii): n = 2 (;mod 3)

Letn = 3t + 2

Define f"(uiuis1) = 0,1 <i < 3t +
1 (wivi) =1,1<i<3t+2

fwixi) =0, 1<i<
3t ffwiy;)) = 1,1 <i
<3t

Here e;(0) = 6t+ 1,e,(1) = 6t + 2
Therefore e;(i) —ef(j)| < 1 foralli,j € {0,1}
Fori<i<n-—1,f(e) =0
For1<i<nf*(e) =1
Fori<i<nf'(e)=0
Su, =f(e)+f(en) =1
For2<i<n-—15,=f"(e-1)+f"(e)+f(e) =1
Sup = 7 (en-1) + f(ep) =1
Fori<i<n, S, = f"(e)+f"(ef)+f" (") =2
Therefore for every v € V ((Pn OK)O KLZ),S,, is equal to 1 or prime.

Therefore f is a prime mean cordial labeling.
Hence (Pn © K;) © K;,) is a prime mean cordial graph.

Example: 1.8
Prime mean cordial labelling of (P4OK1) OKz12

Iy 2 in 4 Ta 6 iz 8 I3 10 s 12 Iy 14 L 16

g 9

iy 1

Theorem: 1.9. The graph TL, ®K; is prime mean cordial.
Proof:

Let TL,, be the triangular ladder.
Let V(TL,®OK;) = {u;, v, x;,y;i: 1 < i <n}

E(TL,OK,) = {ujujy, vivip:1<i<n—-1}U {Wwv,ux,vy:1<i<n-—
1} U{uvjp:1<i<n-1}

Define V(TL,,®K;) - {0,1,2, ..., q} as follows:

Case (i): n = 0 (mod 3)

Letn = 3t

Define f*(wju;41) =0,1<i<3t—-1
ffvivip) =1,1<i<3t+1
f*luix) =1,1<i<3t
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f*uy) =1,1<i<3t

f*uv) =0,1<i<3t

F*uvip) =0,1<i<3t—1
Thenes(0) =9t —2and e;(1) =9t — 1
Therefore |ef(i) — ef(j)| < 1 forall i,j € {0,1}

Case (ii): n = 1 (mod 3)
Letn = 3t + 1
Define f*(uju;441) = 0,1 <i <3t

frvi) =1,1<i <3t
fflux)=1,1<i<3t+1
frluy) =1,1<i <3¢+l
ffuv) =0,1<i<3t
fruivip) =0,1 < i< 3t
Then e;(0) = 9t + 1 and e;(1) = 9t + 2
Therefore |ef (i) — ef(j)| < 1 forall ,j € {0,1}

Case (iii): n = 2 (mod 3)
Letn = 3t + 2
Define f*(uju;41) =0,1<i<3t+1

fflviviz) =1,1<i<3t+1
fflux)=11<i<3t+2
friy) =1,1 <i < 3t+2
frluv)=01<i<3t+2
fFruvie) =0,1<i<3t+1
Thenes(0) =9t +4andes(1) =9t +5
Therefore |ef(i) — ef(j)| < 1 forall i,j € {0,1}
For1<i<n-—1,f"(e) =0
Forn<i<2n-2,f*(e;) =1
For1<i<nf*(e[) =0
For1<i<nf*(¢e;) =0
For1<i<2n-2,f*(¢e;") =0
Then S, = f*(ey) + f*(ep) + f*(ef) + f*(e5) = 1
For2<i<n-—1S5, =f"(ei-1) + f(e) +f(e)) + f(ey_1) + f(eyf) =1
Then S, = f*(en-1) + f*(en) + f(ezp-1) =1
Now S,, = f*(en) + f7(e) + f*(ef") =1
Forl1<i<n-2S,, =f"(es) + [ (es41) + f(efi2) + [ (efhy) + f7(eff) =1
Then S, = f*(ezn—2) + f(er) + f(ezn—2) + f"(e3p-1) = 1

Therefore for every v € V(TL,®OK,), S, is equal to 1 or prime.
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Therefore f is a prime mean cordial labeling.
Hence TL,,®K; is a prime mean cordial graph.
Example:2.0

xI) 3 Ir2 7 Ir3 11
L

2 0 ug 6 0 uz| 10

o ° L
0 y2 1 y3 8

Figure 5. TL; OK4

Conclusion
In this paper we introduced the concept of prime mean cordial labeling and studied the prime
mean cordial labeling behavior of few graphs.
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