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Abstract : A function f is called k — Power 3 Heronian Mean Labeling of a graph G = (V, E) with p vertices and q edges if f :
V(G) - {k,k+1,....,k+q} be an injective function and the induced edge labeling f(e = uv) be defined by f(e) =

with distinct edge labels. In this paper we have proved the k — Power 3

3 3
i]f(a)3+(f(a)f(b))7+f(b)3 or i/f(a)3+(f(a)f(b))5+f(b)3
3 3

Heronian Mean labeling behaviour of Path, Twig Graph, Triangular ladder L, , L, © k,. Also we prove that K,, is not k — Power
3 Heronian Mean graph.
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l. INTRODUCTION
By a graph G = ((V(G), E(G)) with p vertices and q edges we Mean a simple, connected and undirected graph. In this

paper a brief summary of definitions and other information is given in order to maintain compactness. The term not defined here
are used in the sense of Harary [1]. A graph labeling is an assignment of integers to the vertices or edges or both subject to certain
conditions. A useful survey on graph labeling by J.A. Gallian (2016) can be found in [2]. If the domain of the mapping is the set
of vertices (or edges) then the labeling is called a vertex labeling (or an edge labeling). Somasundaram and Ponraj have
introduced the notion of Mean labeling of graphs. R. Ponraj and D. Ramya introduced Super Mean labeling of graph. S.
Somasundaram and S.S. Sandhya introduced the concept of Harmonic Mean labeling and studied their behavior. In this paper, we

introduce the concept of k-Power 3 Heronian Mean labeling and we investigate k-Power 3 Heronian Mean labeling of some

graphs.
Definition: 1.1
A graph G with p vertices and g edges is called a Power 3 Heronian Mean graph,if it is possible to label the vertices v € V
with distinct labels f(x) from 1,2,.....,q+1 in such a way that in each edge e =uv is labeled  withf(e) =
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\]f(a) +(f(a)§(b))2+f(b) or \/ﬂa) +(f(a)§(b))2+f(b) . Then , the edge labels are distinct. In this case f is called Power 3

Heronian Mean labeling of G.In this case, f is a Power 3 Heronian Mean labeling of G and G is called a Power 3 Heronian
Mean Graph.
Definition: 1.2

A function f is called k — Power 3 Heronian Mean Labeling of a graph G = (V, E) with p vertices and q edges if f :
V(G) = {k,k+1,....,k+ q} be an injective function and the induced edge labeling f(e = uv) be defined by f(e) =

1 1
3 313 3 312
[wr or lf(u)%r with distinct edge labels.

Definition 1.3
A Twig graph is a tree obtained from a path by attaching exactly two pendent edges to each internal vertex of the path.

Definition 1.4
A Triangular ladder TL,,n > 2 is a graph obtained from a ladder L,, by adding the edges u;v;,, for 1 <i <n — 1, where u;
and v;; 1 <i <n, are the vertices of L, such that u,u, ... ... U, and vy v, ... .. v, are two paths of length n in L,,.
Definition 1.5
If G has order n, the Corona of G with H, G © H is the graph obtained by taking one copy of G and n copies of H and joining
the i*" vertex of G with an edge to every vertex in the i** copy of H.
Il Main Results
Theorem 2.1
Path B, is a k-Power 3 Heronian Mean graph for all k and n > 2.
Proof:
Let V(P) = {v;;1<i< n} and
E(R) = {e= (mviq); 1 <isn- 1}
Define a function f: V(B,) »{k,k + 1,k + 2,...,k + q} by
fw)=k+i-1;1<i<n
Then the induced edge labelsare f(e;)) = k +i-1; 1 <i <n-1.
The above defined function f provides k- Power 3 Heronian Mean labeling of the graph. Hence B, is a k-Power 3 Heronian
Mean graph.
Example 2.2 500 - Power 3 Mean labeling of P, is given below.

500 501 502 503 504 505 506
® % # # # # #
Figure: 1
Theorem 2.3

Twig graph is k-Power 3 Heronian Mean graph forall kandn = 3
Proof:

Let G be a Twig Graph.LetV(G) = {v;; 0 < i < n-1, yyw; 1 <i < n- 2} and
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EG) = {wwv, vw;; 1 <i < n-2, vvy,; 0 < i < n- 2} The ordinary labeling is

V-3 | Vp-z Vp—1

w,

*n-3 n—2

Figure : 2

Define a function f : V(G) »{k,k + 2,k + 2,....,k + q}by f(vy) = k
fw)=k+ 3i-2, forl<is<n-1

fw)) =k + 3i-1, forl<i<n-2

fw) = k + 3i, forl<i<n-2

Then the induced edge labels are

f wvip) = k + 30, for0<is<n-2

fu) =k + 3i-1, forl<i<n-2

fow)=k + 3i- 2, forl<i<n-2

The above defined function f provides k - Power 3 Heronian Mean labeling of the graph. Hence Twig is a k-Power 3 Heronian
Mean graph.

Example 2.4 100 - Power 3 Heronian Mean labeling of Twig Graph is shown below.

103 106 109 112 115 118 121
[ ] [ ® ® ® ® 1]
® ]
100 101 104 107 110 113 116 119 122
] ] ® ® » b ]
102 105 108 111 114 117 120
Figure : 3

Theorem 2.5

The Triangular ladder TL,, is k-Power 3 Heronian Mean graph forall k andn > 2.
Proof:

LetV(TL,) = {u;v;; 1<i<n} and

E(TLy) {UjUiy1,ViVis1, UiVipq; 1 <i<n- 1, wv;; 1 <i <n}. The ordinary labeling is
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t iy U Uy Up—z Up—1 Uy

Figure: 4

First we label the vertices as follows
Define a function f : V(TL,) -»{k,k + 1,k + 2,...k + q} by
fw)=k +4i-3, forl<is<n
fw) =kf(w) =k + 4i-5, for2<i<n
Then the induced edge labels are
fluuip) = k+4i-1, forl<i<n-1
fwwi) =k + 4i-3, forl<i<n-1
fwv) =k + 4i-4, forl<i<n
fuvip )=k + 4i-2, forl<i<n-1
The above defined function f provides k-Power 3 Heronian Mean labeling of the graph.
Hence TL,, is a k-Power 3 Heronian Mean graph.

Example 2.6 700-Power 3 Heronian Mean labeling of TL, is shown below

701 705 709 713 717 721 725
#
700 703 707 711 715 719 723
Figure: 5
Theorem 2.7

L, Ok, is k-Power 3 Heronian Mean graph for all k and n >2.
Proof:
LetV(L,Oky) = {u;,v;,w;,x;,; 1<i<n}and
E(L, O ki) = {wv;, u;w;, v;x;; 1<i<Sn, UjU 41, ViVipq, 1 ST <n- 1}

The ordinary labeling is
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Figure: 6

First we label the vertices as follows
Define a function f : V(L, Ok,) > {k,k + 1,k + 2,...k + q} by

fu)=k + 5i-3, forl<isn
fw)=k+5i-4, forl<is<n
fw) =k +5i-2, forl<is<n
f(x;)) = k +5i-5, for1l<i<n
Then the induced edge labels are
f (uuiy1) =k +5i-1, forl<i<n-1
f v ) =k +5i-2 forl<i<n-1
fv) =k +5i-4, for1<i<n

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

fvix;)) = k + 5i, for1<i<n

The above defined function f provides k-Power 3 Heronian Mean labeling of the graph. Hence L,, © k, is a k-Power 3

Heronian Mean graph.

Example 2.8: 800 - Power 3 Heronian Mean labeling of Lg © k; is shown below

803 808 813 818 823 828
p ® L L] [ [ ]
802 807 812 817 822 827
801 806 811 816 821 826
| [ ] L B [ ]
800 805 810 815 820 825
Figure : 7
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Conclusion: Here we discuss K Power 3 Heronian mean labeling in the context of graph elements. The results are demonstrated
by means of sufficient illustrations which provide better understanding.
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