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Abstract - Let G = (V, E) be a graph with p vertices and g edges . G is said to be Stolarsky-3 Mean graph if
each vertex xeV is assigned distinct labels f(x) from 1,2,...,q+1 and each edge e = uv is assigned the distinct

2 2 2
labels f(e — UV) — [Jf(u) +f(u):{(v) +f(v) l (Or) lJf(u) +fu

2
;f W@ | then the resulting edge labels are

distinct. In this case f is called a Stolarsky-3 Mean labeling of G and G is called a Stolarsky-3 Mean graph. In
this paper we investigate the Stolarsky-3 Mean labeling for Double Triangular Snake, Triple Triangular Snake,
Four Triangular Snake and Alternative Triple Triangular snake graphs.

Keywords - Graph Labeling, Stolarsky-3 Mean Labeling, Triangular Snake Graphs, Double Triangular Snake
Graph, Triple Triangular Snake graph , Four Triangular Snake graph.

l. Introduction

All graphs in this paper are finite, simple and undirected graphs. We follow Gallian[1] for all detailed
survey of graph labeling and we refer Harary[2] for all other standard terminologies and notations. The
concept of “Mean Labeling” has been introduced by S.Somasundaram and R.Ponraj in 2004[3] and
S.Somasundaram, R.Ponrajand S.S. Sandhya introduced the concept of “Harmonic Mean Labeling of
graphs” in[4]. “Stolarsky-3 mean labeling” was introduced by S.S. Sandhya, E.Ebin Raja Merly and
S.Kavitha in [5].

The following definitions are used here for our present study.

Definition 1.1: A graph G with p vertices and q edges is said to be Stolarsky-3 Mean graph if each vertex xeV
is assigned distinct labels f(x) from 1,2 ,... ,g+1 and each edge e=uv is assigned the distinct labels f(e = uv) =

2 2 2 2
Hf(u) +f(u);(”) H @) l (or) l\[f(u) +f(u;f(v)+f(v) then the resulting edge labels are distinct. In this case f is

called a Stolarsky-3 Mean labeling of G.

Definition 1.2: A Triangular Snake T,, is obtained from a path uy, u,, ..., u, by joining u; and u; ., to a new
vertex v; for 1< i <n-1. That is, every edge of a path is replaced by a triangle C;.

Definition 1.3: Double Triangular Snake D (T;,) consists of two Triangular snakes that have a common path.
Definition 1.4: Triple Triangular Snake T (T;,) consists of three Triangular snakes that have a common path.

Definition 1.5: An Alternate Triangular Snake A (T,,) is obtained from a path uy, u,, ..., u, by joining u; and
u; .1 alternatively to a new vertexv;. That is every alternate edge of a path is replaced by Cs.

Definition 1.6: An Alternate Triple Triangular Snake A (T(T;,)) consists of three Alternate Triangular
snakes that have a common path.

Definition 1.7: Four Triangular Snake F (T;,) consists of four Triangular snakes that have a common path.

Now we shall use the frequent reference to the following theorems.
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Theorem 1.8 [3]: Triangular Snake graph is a Mean graph (S.Somasundaram & R.Ponraj).

Theorem 1.9 [4]: Triangular Snake graph is Harmonic Mean graph (S.Somasundaram, R.Ponraj & S.S.
Sandhya).

Theorem 1.10 [6]: Triangular Snake graph is Stolarsky-3 Mean graph (S.S. Sandhya, E.Ebin Raja Merly and
S.Kavitha).

11. Main Results

Theorem 2.1: Double Triangular Snake graph D(T,) is Stolarsky-3 Mean graph.
Proof: Let P, be the path uy,u,, ..., u,.

To construct D (T,), Join u; and u;,, to two new vertices v; ,w;, 1< i< n-1.
Define a function f:V (D (T,)) =»{1, 2, ..., q+1} by
f(w)=5-41<i<n.

f(v)=5i-3,1<i<n-1.

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

Then the edges are labeled with

f(uu;pq) =5 -2,1<i<n-1.

f(uv)=5i-4,1<i<n-1.

f(uw)=5i1-3,1<i<n-1

f(vyu;4q) =5i-1,1<i<n-—-1.

f (wyu;yq) =51, 1I<i<n-—-1.

Then the edge labels are distinct.

Hence D(T,,) is Stolarsky-3 Mean graph.

Example 2.2: The Stolarsky-3 Mean labeling ofD(T,) is given below.

bl " " i
2 1 12 17
[} Us
1 1 1 i
3 8 13 18
0 W W3 W
Figure: 1
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Theorem 2.3: Triple Triangular Snake graph T (T;,) is Stolarsky-3 Mean graph.
Proof: Let P, be the path uq, u,, ..., u,.

To construct T(T,) , Join u; and u;,, to three new vertices v; ,w; and x; , 1< i< n-1.
Define a function f: V(T(T,) »{1,2,..,q+1} by

flu)=7i-6,1<i <n.

flv))=7i-5,1<i<n-1

flw;))=7i-4,1<i<n-1

flx;))=7i-3,1<i<n-1.

Then the edges are labeled with

fluuiq) =71 -3,1<i<n-—1.

flu;v)) =71-6,1<i<n-1.

fluwy) =71-5,1<i<n-1.

flu;x;) =714, 1I<i<n-1

flvjvip) =7i-2, 1<i<n-1.

fwu;pq) =7i-1, 1I<i<n-—-1.

f(xwy) =71, ISi<n-—1.

Then the edge labels are distinct. Hence T (T,) is Stolarsky-3 Mean graph.

Example 2.4: The Stolarsky-3 Mean labeling of T(T,) is given below.

n n " vy
2 9 16 23

Figure: 2
Theorem 2.5: Alternate Triple Triangular snake A(T(T,) is Stolarsky-3 Mean graph.
Proof: Let G be the graph A(T(T,)).
Consider a path  uq, uy, ..., u,.

To construct G, join u; and u; ., (alternatively) with three new vertices v; ,w; and x;, 1<i<n-1.
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There are two different cases to be considered.
Case(1) If G is starts from u,, we consider two sub cases.
Sub case (1) (a) nis odd

Define a function f: V (G)—{ 1,2,..., g+1} by

f(uz1) =8i-7,1S I <2+ 1.

f(u,) =8i,2<i <™

[\S}

f(v,) = 8i-6,1< i <™.

f(w,) = 8i-5,1<i <™.

f(x) =8i-4,1<i< 71
Then the edges are labeled as
flujuiq) =4i,1si<n-1.

fugioav,) =81i-7,1< i <™.

,_.

f(uy;_qw;) =81 -6, 1<l<T

f(uy;_1x;) =81i -5, l<l<Tl

f(vuy) =81 -3, 1< i <=1,

=75
flw;uy;) =81 -2, 1<l<Tl
flcuy) =81 -1, 1< i Tl

Thus we get distinct edge labels.

The labeling pattern is shown below.

" k]

2 10 138

Figure: 3

Sub case (1) (b) nis even
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Define a function f:V (G)—{1,2,..,q+1} by
f(uy_y) =8i-7,1<i < ’zi.
f(uy) =8i, 1<i < g.

f(v;) =8i-6,1<i < ’21.
f(w,) =8i-5,1<i < ’21.
f(x;) =8i-4,1<i < g.

Then the edges are labeled as
fluuipq) =4i,1<i<n-—-1.
flup_qv) =8i-7,1< i<
f(up;_w;) =81-6,1<i <.
f(up; 1) =8 -5, 1< i <.
f(viup) =81-3, 1< i <.

f(wyuy;) =8i-2,1<i <

S

flxup) =8i-1,1<i<Z.
Thus we get distinct edge labels.

The labeling pattern is shown below.

" " " W
1 8 %

Figure: 4
Case(2) If G is starts from u, then we consider two sub cases.
Sub case (2) (a) nis odd
Define a function f : V(G)—={ 1,2,..., q+1} by

fuzq) =8i-7,1< i <241,

fup) =8i-6,1<i <™.
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f(v,) =8i-2,1<i <™

f(w,) =8i-1,1< i Tl

f(x;) =8i-5,1<i < "2;1
Then the edges are labeled as
fluu;q) =4i-3,1<i<n—1.

fluzv) =81i-5,1< i <™.

,..

fluyw;) =8i-4,1< i T'
fuzx,) =81 -6,1< i <™.
f(viup4q) =81i-1,1<i < 112;1
f(Wittzip) =81, 1< i <,
f(rgie ) =81-2,1< i <™.

Thus we get distinct edge labels.

The labeling pattern is shown below.

Figure: 5
Sub case (2) (b) n is even

Define a function f:V (G)—{ 1,2,..., g+1} by
f(upiy) =8i-7,1<i< .
f(uy) =8i-6,1<i < g.
f(v,)) =8i-2,1<i < g.
f(w,) =8i-1,1<i < g.
f(x;) =8i-51<i < g.
Then the edges are labeled as

fluju;q) =4i-3,1<i<n-—1.
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n—

f(uyv;) =8i-51<i <

[\S}
[\S}

n—

fluzw;) =81i-4,1< i <2,

f(viupp1) =8i-1,1<i < "2;2
fwiugip) =8i, 1< i < "2;2
fxupipq ) =8i-2,1<i < "2;2

Thus we get distinct edge labels.

The labeling pattern is shown below.

Figure 6

From all the above cases, we can conclude that Alternate Triple Triangular snake A(T(T;,)) is Stolarsky-3

mean graph.

Theorem 2.6: Four Triangular Snake graph F (T},) is Stolarsky-3 Mean graph.

Proof: Let P, be the path uq,u,, ..., u,.

To construct F(T;,) , join u; and u; ., with four new vertices v; ,w;, v;"and w;' ,1<i< n-1.

Define a function f: V(F(T,) -{1,2,..., g+1} by

f(uy) = 1.
f(v,) = 6.
f(wy) = 2.
f(v,) = 8.
f(w,) = 4.

f(u,) =9(i-1), 2< i < n.
f(v)=9i-4, 2<i<n—1.

flw;) =9i-8, 2<i<n-1.
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f(v;N"=9i-2,2<i<n-1.
flw;)=9i-6,2<i<n-1.
Then the edges are labeled with
fluyu;pq) =9i-4,1<i<n-1.
flu;v;) =91-6,1<i<n-1
fluwy) =91i-8,1<i<n-—1.
f(wv; ) =9i-51<i<n-1.
fluw; ) =9i-7,1<i<n-1.
flviu;p1) =9i-1,1<i<n-1
fwju;pq) =9i-3,1<i<n-1.
f(v;'u;4q) =9i, 1<i<n-—-1.
flw;'u;1) =91-2, 1<i<n-1.
Then the edge labels are distinct.

Hence F (T,) is Stolarsky-3 Mean graph.

Example 2.7: The Stolarsky-3 Mean labeling of F (T,) is given below.

»
6 14

V3
23

v

32
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