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A Graph G = (V, E) with p vertices and g edges is said to be a Geometric mean graph if it is possible

distinct. In this case, f is caled Geometric mean labeling of G. In this paper, we investigate the
Geometric mean labeling behaviour of subdivision on Triangular Snakes.
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INTRODUCTION

All graphs considered here will be finite undirected and simple.
Let V(G) and E(G) will denote the vertex set and edge set of a
graph G. The cardinality of the vertex set of a graph G is
denoted by p and the cardinality of its edge set is denoted by q.
For all detailed survey of graph labeling we refer to Gallian [1].
For al other standard terminology and notations we follow
Harary [2]. The concept of Mean labeling on Subdivision was
introduced in [3] and Harmonic mean labeling was introduced
in [4]. The concept of Geometric mean labeling was introduced
and the basic results proved in [5]. We investigate the
Geometric mean labeling behaviour of S(G) for some standard
graphs G. The definitions and other informations which are
useful for the present investigation are given below.

Definition 1.1: A graph G= (V,E) with p vertices and q edges
is said to be a Geometric mean if it is possible to label the
vertices xe V with distinct labels f(x) from 1,2....,g+1 in such a
way that when each edge e=uv is labeled with
flesw)=[\/ff@)| (or) |[{/f@Ff ()|, then the resulting
edge labels are distinct. In this case f is called Geometric mean
labeling of G.
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Definition 1.2: If e=uv isan edge of G and w is a vertex not in
G then e is said to be subdivided when it is replaced by the
edges uw and wv. The graph obtained by subdividing each
edge of graph G is caled the subdivision graph of G is called
the the subdivision graph of G and is denoted by S(G).

Definition 1.3: A Triangular Snake T, is obtained from a path
ViVs....V, by joining v; and v;,; to a new vertex w; for 1<i<n-1.
That is, every edge of apath is replaced by a Triangle Cs.
Definition 1.4: An Alternate Triangular Snakes A(T,) is
obtained from a path uup....u, by joining u and U
(alternatively) to anew vertex v;.

That is, every alternate edge of a path isreplaced by Ca.
Theorem 1.5[5]: Any path is a Geometric mean graph.
Theorem 1.6[5]: Any cycleis a Geometric mean graph.

Main Results

Theorem: 2.1 Subdivision of Triangular Snake is a Geometric
mean graph.
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Pr oof:

Let T, beaTriangular snake and uy u,....u, be path of T,,.
Let S(T,) = Ty be a graph obtained by subdivide the edges of
To

Here we consider the following cases
Case (i)

Let Ty be a graph which is obtained by subdividing each edge
of P,.

Lettq, thoonnnn... t,.1 be the vertices which subdivide the edges
Ui and Ui+1.

Defineafunction f: V(Ty) —» {1,2...... q+1} by
f(u) = 4i-3,1<i<n

f(t;) = 4i-2,1<i<n-1

f(v;) = 4i,1<i<n-1

Edges are labeled with

f(Uiti) = 4i-3,1<i<n-1

f(uvy) = 4i-2, 1<i<n-1.

f(tiui+1) = 4i-1, I1<i<n-1

f(ViUi+1) = 4i,1<i<n-1

The labeling pattern is shown in the following figure.

\
/ ;N\ 73
4 / /
/N /N VAR 2
// \\ // X // LY /’f \\
kY
/ 5 / N/ \\ / X,
4 2 \\ / 6 NS bt \
f ¥ 3 5 v 17
Figure 1.

From the above labeling pattern, we get the edge labels are all
distinct. Thusf provides a Geometric mean labeling for Ty

Case (ii): Let Ty be agraph obtained by subdividing the edges
U;Vi and Ui+t Vi.

Let x, and y; be the new vertices which subdivide the edges u;v;
and ViUi+1, I<i<n-1

Defineafunction f: V(Ty) — {1,2...... g+1} by
f(u) = 5i-4,1<i<n

f(v;) = 5i-2,1<i<n-1

f(x;) = 5i-3,1<i<n-1

f(y;) = 5i, 1<i<n-1

Then the edges are labeled with,
f(UiXi) =5i-4, 1<i<n-1

f(xv;) = 5i-3,1<i<n-1

f(uilj1)= 5i-2,1<i<n-1

f(viy;),= 5i-1,1<i<n-1

f(y; Uis) = 5i, 1<i<n-1

In the above labeling pattern, f is a Geometric mean labeling of
Ty and the labeling pattern shown in the following figure.
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Case(iii): Subdividing all the edges of T,,.

Let Ty be graph which is obtained by subdividing al the edges
of Tp.

Let x;, y; and t; be the new vertices which are subdividing the
edges u;V;, VUi and UUiyg, 1<i<n-1.

Define afunction
f:V(G) —» {1,2.....q+1} by
f(u) = 6i-5, 1<i<n

f(v;) = 6i-2,1<i<n-1
f(x) = 6i-3,1<i<n-1
f(y;) = 6i, 1<i<n-1

f(t;) = 6i-4,1<i<n-1
Edges are labeled with
f(Uiti) = 6i-5,1<i<n-1
f(ux) = 6i-4, 1<i<n-1
f(xv;) = 6i-3, 1<i<n-1
f(tiui+1) =6i-2, 1<i<n-1
f(viy;) = 6i-1, 1<i<n-1
f(yiUg) = 6i,1<i<n-1

From the above labeling pattern, f is a Geometric mean
labeling of Ty. The labeling pattern is shown in the following
figure.
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Figure 3.

From all the above cases, we conclude that subdivision of
Triangular snake is a Geometric mean graph.

Theorem 2.2: Subdivision of any Alternate Triangular Snake
is a Geometric mean graph.

Proof:Let A(T,) bethe Alternative Triangular Snake

Let S(A(T,) = D(Ty) be the graph which is obtained by
subdividing all the edgesof A(T,). Here we consider the
following cases.

Case(i): If thetriangle starts from u;.
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Let S(A(T,) = S(Ty) be the graph which is obtained by
subdividing all the edges of A(T,). Let t;, x;, and y; be the new
vertices which subdivide the edges ujui.11, Ui, and vju;.; 1<i<n.
Then we need to considered two subcases

Subcase(i) (a): If nisodd, then

Define afunction f: V(A(Ty))—{1,2....q+1} by
f(u) =4i-3,vi=135....n

f(u) =4i-1,vi=246....n-1.

f(t) = 4i+2, vi=1,35......n-1.

f(t) =4i,Vi=246...... n-1.
f(vi) = 8i-5, Vi =1,2,3....."

f(x) = 8i-6, Vi=1,2,3...... T’
f(y) =8i-3, Vi=1,2,3...... Ti

From the above labeling pattern, we get the edges labels are all
digtinct. Thus f provides a Geometric mean labeling for
A(Ty). The labeling pattern is shown in the following figure.
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Figure 4.

Subcase (i) (b): If niseven

Define afunction f:V(Ty) —» {1,2....q+1}by
f(u) =4i-3,vi=135...n-1.

f(u) =4i-1, vi=2,46.....n

f(t) =4i+2, vi=135...... n-1.
f(t)=4i,vi=246...... n-
f(vj) =8i-5,Vi=1,23......
f(x) =8i-6, Vi=1,2,3......
f(y) =8i-3,Vi=1,23......

=
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Then the edge labels are al distinct. Hence the mapping f is a
Geometric mean labeling of A(Ty). The labeling pattern shown
in the following figure.
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Case (ii): If thetriangle startsfrom u,.

Let S(A(T,) = A(Ty)) be the graph obtained by subdividing all
the edge of A(T,).

Let t;, x;,y; be the new vertices which are subdivide the edges
UUi1 U1 Vi and VU2 1<i<n-1. Then we consider two subcases

Subcase (i) (a): If nisodd.

Define afunction f: V(A(Ty))—{1,2....q+1} by
f(u) = 4i-3,vi=135...n

f(u) = 4i-5,Vi=246....n-1.

f(t) = 4i-2, vi=135......n-1.

f(t) = 4i, vi=2,46.....n-1.

f(vi) = 8i-3,Vi=1.23......
f(x;) =8i-4,Vi=123......—

fy) =8i-2, Vi=1,23......
From the above labeling pattern, we get the edges labels are all

distinct. Thus f is a Geometric mean labeling of A(Ty) and the
labeling pattern is displaced below.
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Subcase (ii) (b): If niseven

Defineafunction f: V(A(Ty))—>{1,2....q+1} by
f(u) =4i-3,vi=1,35....n-1

f(u) =4i-5,Vi=2,46.....n.

f(t) =4i-2, Vi=13,5...... n-1.
f(t)=4i,vi=246...... n-1.
f(v)) =8i-3,Vi=1,23...... —
f(x) =8i-4,vi=1,23......

fy) =8i-2,vi=1,23......
From the above labeling pattern, we get the edges labels are all

distinct. Thus f is a Geometric mean labeling of A(Ty) and the
labeling pattern is displaced below.
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Figure?7.

From all the above cases, we conclude that Subdivision of
Alternate Triangular Snakes are Geometric mean graphs.
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