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Abstract

Let G = (V, E) be a graph with p vertices and ¢ 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 labelsf(e=uv) =

[ Jf(u>2+f(u)f<v) +f<v)Zl (on l Jf(u)2+f(u)f(V)+f(v)2

5 . 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 of some special graphs.
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1. INTRODUCTION

The graphs G = (V,E) considered in this paper are finite, undirected and without loops
or multiple edges. 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 of graphs” has been introduced S. Somasundaram, R.Ponraj and
S.S.Sandhya in 2004[3] and S.Somasundaram and S.S. Sandhya introduced the
concept of “Harmonic Mean Labeling of graphs” in[4]. “Stolarsky-3 Mean
Labeling of graphs” was introduced by S.S. Sandhya, E.Ebin Raja Merely and
S.Kavitha [7].

The following definitions are necessary for the 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 X€V is assigned distinct labels f(x) from 1,2,....,q+1 and each

edge e=uv is assigned the distinct labels f(e=uv) = Hf(u)zﬁ(u)f(v) O (on)

2 2
lJf(u) HWIH @] then the resulting edge labels are distinct. In this case f is

3
called a Stolarsky-3 Mean labeling of G.

Definition 1.2: The Slanting ladder SLn is a graph obtained from two points
U, Uy, oo, Uy & Uy, V5, ..., U, Dy joining each u; with v, 1< i <n —1.

Definition 1.3: A Triangular ladder is a graph obtained from L, by adding the edges
UiViyq1, 1S i <n—1, where u; and v; 1<i < n are the vertices of Ln such that
Uq, Uy, ..., Uy aNd V4, vy, ..., v, are two paths of length n in the graph Ln,

Definition 1.4: The H-graph of a path P, is the graph obtained from two copies of P,

with vertices vi,vo,vs,....., v, & Uy, Uy, ....., U, DY jOining the vertices vn+1 & un+1 if
2 2

n is odd and the vertices vn_, & ur if nis even.
2 2

Definition 1.5: : The Middle graph M(G) of a graph G is the graph whose vertex set
is V(G)UE(G) and in which two vertices are adjacent if and only if either they are
adjacent edges of G or one is a vertex of G and the other is an edge incident on it.
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Definition 1.6: The Total graph T(G) of graph G is the graph whose vertex set is
V(G)UE(G) and two vertices are adjacent whenever they are either adjacent or
incident in G.

Definition 1.7: A graph G (V,E) obtained from a path by attaching exactly two
pendant edges to each interval vertices of the path is called a Twig graph.

2. MAIN RESULTS
Theorem 2.1: Slanting Ladder SLi is Stolarsky-3 Mean graph.

Proof: Let G be the slanting ladder graph with the vertices u,, u,, ..., u,, and
V1, Vg, e, Uy,

Define a function f: V(G) —{1,2,....,qt1} by
flu;))=3i ,1<i<n-1.

f(u,) =3n-2.

f(vy)) =1.

f(v;))=3i-4,2<i<n.

Then the edges are labeled with

fluju;pq) =3I+, 1<i<n-—1.

flujvipr) =31i-L,1<i<n-1.

f(vivp) =1

f(v;vipq) =3(1-1),2<i <n-—2.

Then the edge labels are distinct.

Hence SL, is Stolarsky-3 Mean graph.
Example 2.2: The Stolarsky-3 Mean labeling of SLs is given below.

3 b 9 12 15 18
m ¢ i
1 2 5 8 11 14

Figure:1
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Theorem 2.3: Triangular Ladder TL, is Stolarsky-3 Mean graph.
Proof: Let u;,uy,...,u, and vy, v,, ..., v, be two paths of length n.

Join uiand v, 1<i<n,and joinujand v;,q, 1< i < n — 1. The resulting graph is
TLn.

Define a function f:V(TL,) —{1,.2,....,q+1} by
flu,) =4i-2,1<i<n.

f(vy) = 1.

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

Then the edges are labeled with

flujuipq) =4i ,1<i<n-1.

f(ujv;)) =41-3,1<i <n.

f(v;vip1) =41-2, 1<i<n-—1.

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

Then the edge labels are distinct.

Hence TL,, is Stolarsky-3 Mean graph.

Example 2.4: The Stolarsky-3 Mean labeling of TL, is given below.

U1 u; s Ui Us Us
2 6 10 14 18 22
1 4 8 12 16 20
Vi vz Vi 1y Vs |

Figure:2

Theorem 2.5: H graph is Stolarsky-3 Mean graph for all nif nisevenand n <11l ifn
is odd.

Proof: Let G be the graph with the vertices vy, vy, ..., 1, & Uy, Uy, ..., Uy,.
Define a function f:V(G)—{ 1,2,....,q*1} by
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f(v)) =i, 1<i<n.
f(u))=n+i, 1<i<n.

Then the edges are labeled as
f(viviz) =i1,1<i<n-1.
flujujp) =n+i, 1I<i<n-1.

f( vn+1un+1) =n ifnisodd.
2 2

f(vgﬂug) =nifniseven.

Then we get distinct edge labels.

Hence f is Stolarsky-3 Mean labeling.

Example 2.6: The labeling pattern of H graph is given below.

When n=5
le ®6
2e e7
3® $® 8
4 @ ®9

5@ ®10
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When n=6
le ®7
29 @3
39 9
4 e 10
5?9 ®11
6e ® 12
Figure: 3

Theorem 2.7: Twig graph Tm is Stolarsky-3 Mean graph.
Proof: Let G be the twig graph.

Let uq,u,, ..., u, be the vertices of the path B, and vy, vy, ..., V2 & Wy, Wy, ...

be two pendant vertices attached to u;.

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

f(u;) =3i-4, 2<i <n.

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

fw,)=3i+l, 1<i<n-—2.

Then the edges are labeled with

flujuipq) =3i -2, 1I<i<n-1.

f(vyu;) =31-1, 1<i<n-—2.

fw;u) =310, 1<i<n-—2.

yWn—2
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Then the edge labels are distinct.

Hence f is Stolarsky-3 Mean labeling.

Example 2.8: The Stolarsky-3 Mean labeling of Twig graph T is given below.

Vi w1 2 Hn 13 W3
3 4 6 7 9 10
m us
[ &
1 2 5 8 11
Figure 4

Theorem 2.9: Middle graph M( Py) is Stolarsky-3 Mean graph.

Proof: Let u;,u,,...,u, &v,,v,,..,v,_; be the vertices of the middle graph
G=M(Pn).

By definition of middle graph V(M(P»)) = V(Pn) UE(Ps) and whose edge set is
uivi,ISiSn—l

E(M(Pn): Uivi_1, 2<i<n
vivi+!,1SiSn—2

Here |V (G)| = 2n-1and |E(G)| = 3n-4.
We define f: V(G)— {1,2,3,....,q+1} by
f(u,) =1.

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

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

Then the edges are labeled with

flu;v;) =3i -2, 1<i<n-1.
f(ujvi_1) =31-1, 2<i<n-1.
f(vjvizq) =31, 1I<i<n-—-2.

Then the edge labels are distinct.

Hence Middle graph M( Py) is stolarsky-3 Mean graph.
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Example 2.10: The Stolarsky-3 Mean labeling of M(Ps ) is given below.

2 23 V38 va 11 ‘ s 14

Figure: 5

Theorem 2.11: Total graph T( B,) is Stolarsky-3 Mean graph.
Proof: Let u;,u,,...,u, & vy, v,, ..., v,,—1 be the vertices of the Total graph T(B,).
By definition of Total graph V (T (Pn)) =V (Pn) U E (Pn) and

UlUip1,1 <0 <n—1.
uv;,1<i <n-—1.
Uivi_1,2 <1 <n.
ViViz1,1 <0 <Sn—2.

Here |V(G)|=2n-1 and |E(G| = 4n-5.
Define f: V(G) - {1.,2,...... ,q+1}as follows.
f(u,) =2.

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

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

Then the edges are labeled with

E(T(Pn) =

flujuip) =4i -2, 1<i<n-1.
flu;v;) =4i -3, 1<i<n-1.
flu;v;_1) =4i -2, 2<i<n.
f(vjvip1) =41, 1<i<n-2.
Then the edge labels are distinct.

Hence T (B,) is Stolarsky-3 Mean graph.
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Example 2.12: The Stolarsky-3 Mean labeling of T(Ps) is given below.

i U U3 u U Us

2 3 7 11 15 19
Vit V25 ¥ 113 V517

Figure: 6
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