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ABSTRACT: In this paper, we introduce k-Heronian mean labeling and investigate k-Heronian mean labeling of Path,
P,OmK;;1 <m < 4 and Ladder.
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I. INTRODUCTION

In this paper, all graphs are finite, undirected and simple graphs. Terms not defined here are used in the sense of
Harary [2]. Graph labeling is first introduced by Rosa in 1967. The concept of mean labeling was introduced and
studied by S. Somasundaram and R.Ponraj [5]. The concept of Heronian mean labeling was introduced and studied by
S. S. Sandhaya and others [3] [4]. Here we investigate k — Heronian mean labeling of Path, P, ©® nK;;1 <n < 4,
and Ladder. For brevity, we use k-HML for k-Heronian mean labeling and k is any positive integer.

Il. MAINRESULTS

Definition 2.1:
A graph G=(V,E) with p vertices and g edges is said to be a k-Heronian Mean graph if it is possible to label the
vertices x € V with distinct labels f(x) from k, k+1, k+2,...,k+q in such a way that when each edge e=uv is labeled

with, f*(e) = lf(“”“f(”’;vf(“’f(”’J or [ﬂu)ﬁ(v)?ﬂu)ﬂv) , then the resulting edge labels are distinct. In this case f is

called a k-Heronian Mean labeling of G.

Theorem 2.2:

Any path P, is a k-Heronian mean graph, for all n > 2.
Proof:

Let V(B,) ={u;1<i<n}and E(B,) ={e; = (u;,u;41); 1 <i <n— 1} be the vertices and edges of B,
respectively.

Define f:V(P,) » {k,k+ 1, k+2,..,k +n—1} by
fw)=k+i—-1; 1<i<n

Now the induced edge labels are
fe)=k+i-1;,1<i<n-1
Herep=nandqg=n-1.

Clearly, f is k-Heronian mean labeling of P,.

Hence P, is a k-Heronian mean graph, for all n > 2.
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Example 2.3:
50-Heronian mean labeling of P; is given in the figure 2.1:

° 50 ° 51 ° 52 PR L °

51 52 54 55

Figure 2.1: 50-HML of Pg

Theorem 2.3:

Any comb, P, © K; is ak-Heronian mean graph, for all n > 2.

Proof:

Let V(B, OK,) ={w,v;1<i<n}andEP,OK;)={e;= (uju;41);1<i<n-1}u
{e; = (u;,v;); 1 < i < n} be the vertices and edges of P, ® K, respectively.
Define f:V(P, O K;) > {k,k+1,k+2,... . k+2n—1} by
fu)=k+2i—2; 1<i<n,

fw)=k+2i—-1, 1<i<n.

Now the induced edge labels are

ffle)=k+2i—2;1<i<n,

f'e)=k+2i—-1; 1<i<n-1

Here p=2nand q=2n-1.

Clearly, f is k-Heronian mean labeling of P, O K; .

Hence P, © K; is a k-Heronian mean graph, for all n > 2.

Example 2.4:
75-Heronian mean labeling of P; O K; is given in the figure 2.2:

76 78 80 82 84
76 78 80 82
75 77 79 8] 83
75 77 79 81 83

Figure 2.2: 75-HML of P; O K,

Theorem 2.5

The graph P, © 2K, is a k-Heronian mean graph, for all n > 2.

Proof:

LetV(P, © 2K, ) ={u,v;,w; 1 <i<n}and E(P, © 2K;) ={e; = (u;,u;41);1 <i<n—-1}u
{e] = (uvy); 1 <i<n}u{e] = (u;,w;); 1 <i<n}bethe vertices and edges of P, © 2K, respectively.
Define f:V(P, ©2K,) » {k,k+1Lk+2,..,k+3n—1} by

fu)=k+3i—2; 1<i<n,

fw)=k+3i-3;, 1<i<n,

fw)=k+3i-1;, 1<i<n.

Now the induced edge labels are

ffle)=k+3i—-1;1<i<n-1,

f(e)=k+3i—-3; 1<i<n,
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f(ef)=k+3i—-2;, 1<i<n.

Here p=3nand q=3n-1.

Clearly, f is k-Heronian mean labeling of P, © 2K; .

Hence P, © 2K, is a k-Heronian mean graph, for all n > 2.

Example 2.6:
225-Heronian mean labeling of P; O 2K, is given in the figure 2.3:

226 227 229 230 232
225 \226 228 229 23 232
225 227 228 230 231 233
Figure 2.3: 225-HML of P3; © 2K,
Theorem 2.7:
The graph P, © 3K; is a k-Heronian mean graph, for all n > 2.
Proof:

Let V(B, ®3K,) = {u;,vy,w,x;1l<i<n}and E(B, ©3K,;) ={e; = (w;,u;41);1<i<n-1}u
{ef = (u,v); 1 <i<n}u{e] =u,w);1<i<n}u{e” = (w,x);1<i<n}bethevertices and edges of
P, © 3K; respectively.

Define f:V(P, ©3K,) » {k,k+1Lk+2,..,k+4n— 1} by

fu)=k+4i—-3; 1<i<n,

fw)=k+4i—4;, 1<i<n,

fw)=k+4i-3; 1<i<n,

fx)=k+4i—-1;, 1<i<n.

Now the induced edge labels are

ffle)=k+4i—-1;,1<i<n-1,

fe)=k+4i—4; 1<i<n,

f(ef)=k+4i-3;, 1<i<n,

f(efY=k+4i—-2; 1<i<n.

Here p=4nand q = 4n-1.

Clearly, f is k-Heronian mean labeling of P, © 3K; .

Hence P, © 3K, is ak-Heronian mean graph, for all n > 2.

Example 2.8:
50-Heronian mean labeling of P; O 3K, is given in the figure 2.4:
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5 53 5 57 59
50| \52 54 56 58 0
0. 5 54 s 57 ss 5 g
52 56 60

Figure 2.3: 50-HML of P; O 3K,

Theorem 2.9:

The graph P, © 4K, is a k-Heronian mean graph, for all n > 2.
Proof:

LetV(P, © 4K, ) ={u,v,w; 1 <i<n}and E(P, ©4K;) ={e; = (u;,u;41);1 <i<n—-1}u
fe; = (uuv);l<i<n}u{e) =@w)l<i<ntu{e) =@,x)l<i<n}ufe’ =@,y);1<i<n}be
the vertices and edges of B, © 4K, respectively.

Define f:V(P, ©4K,) » {k,k+1k+2,..,k+5n—1} by
f(u)=k+5i—4; 1<i<n,

fw)=k+5i-5 1<i<n,

fw)=k+5i-3; 1<i<n,

fx)=k+5i—-2; 1<i<n,

f)=k+5i—-1, 1<i<n

Now the induced edge labels are
ffle)=k+5i—1;,1<i<n-1,

f*(ef))=k+5i—-5; 1<i<n,

f(ef)=k+5i—4;, 1<i<n,

f(efY=k+5i—-3; 1<i<n,

f(ef)=k+5i—-2; 1<i<n

Here p=5nand q =5n-1.

Clearly, f is k-Heronian mean labeling of P, © 4K, .

Hence P, © 4K, is a k-Heronian mean graph, for all n > 2.

Example 2.10:
50-Heronian mean labeling of P; O 4K, is given in the figure 2.5:

104

102 103 107 108
Figure 2.5: 100-HML of P, © 4K,

Theorem 2.5
Any Ladder, L, is a k-Heronian mean graph, for all n > 2.
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Proof:

Let V(L) ={u;,v;l<i<n}and E(L,) ={e; = (w;,v;); 1 <i<n}ufe = (w,uyq);1<i<n-1}u
{ej' = (v;,v;41);1 <i < n— 1} be the vertices and edges of L,respectively.
Define f:V(L,) » {k,k+ 1L k+2,..,k+3n—2}hy
fu)=k+3i—3; 1<i<n,

fw)=k+3i-2; 1<i<n.

Now the induced edge labels are

ffle)=k+3i—3;1<i<n,

f(e)=k+3i—-2; 1<i<n-1,

f'(ef)=k+3i—-1, 1<i<n-1

Here p=2nand q = 3n-2.

Clearly, f is k-Heronian mean labeling of L,,.

Hence L,, is a k-Heronian mean graph, for all n > 2.

Example 2.12:
200-Heronian mean labeling of L is given in the figure 2.6:

201 204 207 210 213
202 205

200 203 206 212

201 204
200 203 206 209 212

Figure 2.6: 200-HML of L

I1l. CONCLUSION

Graph labeling has its own applications in communication networks and astronomy, so enormous types of labeling
have grown. Towards this k-Heronian mean labeling is also a kind of labeling which an extension of Heronian mean
labeling. In this paper we discussed k-Heronian mean labeling of the graphs, Path, B, ® mK,; ;1 <m <4 and
Ladder.
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