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Abstract; Let G = (V, E) be a graph with p vertices and q edges . G is said to be Stolarsky-3 Mean graph if

each vertex x€V is assigned distinct labels f(x) from 1,2,....,q+1 and each edge e=uv is assigned the distinct

2 2 2 2
labels fe=uv) = [ \/f(u) HWrW) +f ) (01) { \/ FW?+ fw)f (W)+f (V)

. . 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 prove that PathP,, Cycle C;, , CombP,0k,, Ladder L, ,Star K;,, Triangular Snake T, , Quadrilateral
Snake Q,, are Stolarsky -3 Mean graphs.
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1. Introduction

The graph G = (V,E) considered here will be finite, simple and undirected. We follow Gallian[1] for all
detailed survey of graph labeling and we refer Harary[2] for all other standard terminologies and notations.
S.Somasundaram and R.Ponraj introduced the concept of “Mean Labeling of Graphs” in 2004[3] and
S.Somasundaram and S.S. Sandhya introduced the concept of “Harmonic Mean Labeling of graphs “in[4].
S.S. Sandhya, E.Ebin Raja Merely and S.Kavitha introduce a new type of Labeling called “Stolarsky-3 Mean

Labeling of Graphs”

We will give the following definitions and other information’s which are helpful for our present
investigation.
Definition 1.1: A walk in which all the vertices Uy, Uy, ..., U, are distinct is called a path. It is denoted by B,.
Definition 1.2: A closed path is called a cycle. A cycle on n vertices is denoted by C,,.
Definition 1.3: The graph obtained by adding a single pendant edge to each vertex of a path of n vertices is
called a comb. Itis denoted by P, OKj.
Definition 1.4: The Cartesian product of two graphs G;=(V1, E;) and G, =(V;, E;) is a graph G=(WV,E
with V=V; X V; and two vertices u=(uq, U,) and v=(vy, ;) are adjacent in G; X G, whenever (u; = vy and U,
is adjacent to V) or (U = V, and U, is adjacent to vy). It is denoted by Gy X G».
Definition 1.5: The Ladder graph L, (n= 2) is the product graph P, X B, which contains 2n vertices and 3n-2
edges.
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Definition 1.6: A Triangular Snake T, is obtained from a path Uy, Uy, ..., U, by joining U; and U;4+¢ to a new
vertex V; for 1< @ <n-1. That is, every edge of a path is replaced by a triangleC3.

Definition 1.7: A Quadrilateral snake @, is obtained from a path Uy, Uy, ..., U, by joining u; and U;4q to two
new vertices ¥; and W; respectively and then joining v;andw;. That is, every edge of a path is replaced by a cycle
Cy.

Definition 1.8: A bigraph (or a bipartite graph) is a graph whose vertex set V can be partitioned into two
subsets V; andV, such that every edge of G joins a vertex of V;to a vertex of V,. (V, V5) is called a bipartition of
G. If further G contains every vertex of V] is joining to all the vertices of V,then G is called a complete bigraph.
Itis denoted by Ky, , whete [Vi| =m  and |V, =n.

Definition 1.9: A star is a complete bipartite graphK; ;.

2. Main Results

Theorem 2.1: Any Path P, is a Stolarsky-3 Mean graph.
Proof: Let uq,U,, ..., U, be the vertices of the Path P, whose length is n.
Define a function f: V(P,)—{1,2,....,q+1} by

flu;)) =1,1<i <n.
Then the edges are labeled as

f(ujujpq) =i,1<i<n-1.
Thus we get distinct edge labels.
Hence Path P, is Stolarsky-3 Mean graph.
Example 2.2: The Stolarsky-3 Mean labeling of P; is given below.

2 1 6

Figure: 1

Theorem 2.3: Any Cycle C, is a Stolarsky-3 Mean graph.
Proof: Let uq, Uy, ..., Uy , Uy be the cycle C,, whose length is n.
Define a function f: V(C)—{1,2,....,q+1} by

f(u;)) =1,1<i < n.
Then the edge labels are distinct.
Hence Cycle Cy, is Stolarsky-3 Mean graph.
Example 2.4: The Stolarsky-3 Mean labeling of Cg is given below.
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Figure: 2

Theorem 2.5: Comb (P, 0K;) is a Stolarsky-3 Mean graph.
Proof: Let G be the Comb with vertices Uy, Uy, ..., Uy, and Vq, Uy, ..., V.
Let P, be the path uq, Uy, ..., U, and join a vertex U; to V;, 1S i < n.
Define a function f: V(G)—{ 1,2,....,q+1} by
f(y;) =2i-1,1<i<n.
f(v;) =2i,1<i < n.
Then the edges are labeled as
f(ujujp1) =2i,1<i<n-1.
flu;u 1) =21-1,1<i < n.
Thus we get distinct edge labels.
Hence Comb (P, 0K;) is a Stolarsky-3 Mean graph.
Example 2.6: Stolarsky-3 Mean Labeling of Comb obtained from Ps is given below.

1 3 5 7 9

2 4 6 8 10

Figure:3

Theorem 2.7: The Ladder L,, = P, X P, is a Stolarsky-3 Mean graph.
Proof: Let G be the Ladder graph with the vertices Uy, Uy, ..., Uy and Uy, Uy, ..., Vy.
Define a function f: V(G)—{ 1,2,....,q+1} by

f(u;) =3i-2,1<i <n.

f(v)) =3i-1,1<i<n.
Then the edges are labeled as

flujujp1) =3i-1,1<i<n-1.

f(vjviz1) =31, 1ISi<n-—1

Volume 5, Issue 9, September /72018

ISSN NO: 1076-5131

Page No:61



JASC: Journal of Applied Science and Computations ISSN NO: 1076-5131

flu;v;) =31 -2,1<i < n.
Thus we get distinct edge labels.
Hence Ladder L,, = P, X P, is a Stolarsky-3 Mean graph
Example 2.8: The Stolarsky-3 Mean labeling of Lsg is given below.

1 4 0 13

|

11 14

7
2 5 8
Figure: 4
Theorem 2.9: Any Triangular Snake Ty, is a Stolarsky-3 Mean graph.
Proof: Let T, be the Triangular snake graph with the vertices Uy, Uy, ..., Uy, V1, Uy, oo, Up—1.
Consider a Path uq, Uy, ..., Uy. Join u; and u;,q to new vertex v;, IS i <n—1
Define a function f: V(T,)—{ 1,2,....,q+1} by
f(u;)) =3i-2,1<i<n.
f(v;) =3i-1,1<i<n-—1.
Then the edges are labeled as
f(ujujpq) =3i-1,1<i<n-—1.
flu;v;) =31 -2, 1ISi<n-—1.
f(vjujp1) =3, 1ISi<n-1.
Thus we get distinct edge labels.

Hence Triangular Snake graph T, is a Stolarsky-3 Mean graph.

Example 2.10: The Stolarsky-3 Mean labeling of Ty is given below.
2 5 8 11 14

1 a 7 10 13 16

Figure: 5

Theorem 2.11: Any Quadrilateral Snake @, is a Stolarsky-3 Mean graph.
Proof: Let @, be the Quadrilateral Snake with the vertices Uy, Uy, ..., Uy,
V1, Vg, e, Up—q ANd Wy, Wy, ..., Wy _1. Consider a Path uq, Uy, ..., Uy. Join u; and u;4q
to two new vertices v, and w; 1< i1 <n —1.
Define a functon f: V(Q,)—{ 1,2,....,q+1} by

f(u;) =4i-3,1<i<n.

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

f(w;) =4i-1,1<i<n-1
Then the edges are labeled as

f(ujujp1) =4i-1,1<i<n-1.
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flu;v;) =4i -3, 1<i<n-1.

f(vjujpq) =4i, 1ISi<n-1
Thus we get distinct edge labels.
Hence Quadrilateral Snake Qyis a Stolarsky-3 Mean graph.
Example 2.12: Stolarsky-3 Mean labeling of Q5 is given below.

2 3 6 7 10 11 14 15

1 5 9 13 17

Figure:6
Theorem 2.13: K ,, is a Stolarsky-3 Mean graph if n < 15.
Proof: K, K;; are Stolarsky-3 Mean graphs.

Let the central vertex of the star be u. The other vertices are v4, vV, ..., V,, respectively. Now we consider the
following cases.

Case (i) 2<n < 8. Assignu=1,v; =2 andv; =2i—1,2<i < 8.

Then the labeling pattern is given below

K13
1

N

=]

11
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Figure:7
Case (ii) 9<n < 15. Assignu=1,v; =2,v, =3, v3 =4 andv; = 2i —3,4< i < 15. Then the

labeling pattern is given below.

K19
1

K111
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K115
1
. 27
25
. 23
21
19
9 17
11 o 15
13
Figure:8

Clearly this labeling pattern is Stolarsky-3 Mean graph.

Case (iii)) n>15

Let the label of the verticesu =1 ,v; =2, v, =3, V3 =4,v; =2i — 3,4<i<n

vy 2

V23

V3 5

Vi

K1,n
u
1
7
Vs 9
Vs
11
V7 13 L
Vs 15
Vg

nVn

29 v
27 16

25 Vis
Via

23

21

19
Vi1

Vi

17
V1o

Figure:9
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Here the edge labels of uv;5 is 15 and uvy¢ is 17. The number 16 missing which is not possible. From case (1),

case(ii) and case(iii) ,we conclude that Kj j, is a Stolarsky-3 Mean graph if n < 15.

3. Conclusion

In this paper we introduced the concept of Stolarsky-3 Mean labeling and studied the stolarsky-3 Mean
labeling behavior of some standard graphs. The authors are of the opinion that the study of Stolarsky-3 Mean
labeling behavior of graph obtained from standard graphs using the graph operation shall be quite interesting
and also will lead to new results.
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