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Abstract- In this paper, we contribute some new results for Stolarsky-3 Mean labeling of graphs. We have already proved
Stolarsky-3 Mean labeling of some standard Graphs. We use some more standard graphs to derive the results of Stolarsky-3
Mean labeling. We prove Stolarsky-3 Mean labeling of Bistar, Planar Grid, Crown and Square of a Path.
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I. INTRODUCTION

The graph G = (V, E) is 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. The concept of
“Mean Labeling”has been introduced by S.Somasundaram
and R.Ponraj in 2004[3] and S.Somasundaram and S.S.
Sandhya introduced the concept of “Harmonic Mean
Labeling of graphs” in [4].The concept of “Stolarsky-3
Mean Labeling” has introduced by S.S.Sandhya, E.Ebin
Raja Merely and S.Kavitha in [6].

We will give the following definitions and other
information’s are useful for our present investigation.

Definition 1.1: A graph G with p vertices and q edges is
said to be S 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 isassigned the distinct labels f(e=uv) =

2 2 2 2
[ \/f(u) HE@I@ @2 o) \/f(u) +f(u;f(v)+f<”> then the

3

resulting edge labels are distinct. In this case f is called a
Stolarsky-3 Mean labeling of G.

Definition 1.2: The Bistar By, is the graph obtained from
K, by joining m pendant edges to one end of K, and n
pendant edges to the other end of K,. The edge of K, is
called the central edge of B, and the vertices of K, are
called the central vertices of By, .
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Definition 1.3:The Square G2 of a graph G has V (G?) =V
(G) with u, v adjacent in G2 whenever d(u,v) <2in G

Definition 1.4: The Corona G,0G, of two graphs G; and
G, is defined as the graph G obtained by taking one copy
of G (which has p vertices and p copies of G,) and then
joining the ith vertex of G; to every vertices in the ith copy
of G,. Here we restrict ourselves to corona with cycles.
The graph C, 0K is called a Crown.

Definition 1.5: The Cartesian product of two graphs G,and
G, is thee graph G; X G, with the vertex set V; x V, and two
vertices u =( u,,u, ) and v =(v,, v,) are adjacent whenever
u; =v; and u, adjacent to v, or u, =v, and u, adjacent to
Vy.

Definition 1.6:P,, x P, is called a planar grid.
Il. MAIN RESULTS

Theorem 2.1: The Bistar B, , is Stolarsky-3 Mean graph if
m<7 and n<10.

Proof: Let B,, ,, be a Bistar graph.

Consider two cases.

Case (i)m<7&n <10

Letu, vy, v;, 1< i <m, 1< j < nare the vertices of B, ,,
and uv, uu;, vv;

1<i<m, 1< j < nare the edges of By, ,.

Define a function f:V(B,, ,) »{12,..,q+1} by
flu)=1.

flu))=2i+1,1<i<m.
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f(vj) =2n+2(j-1),1<j<n.

Then the edges are labeled with

ftuv) =1,

fluy)) =i+1,1<i<m.

flvv;) =f(uuy,) +j, 1< j <n.

Then the edge labels are distinct.

HenceB,, ,, is Stolarsky-3 Mean graph if m<7 and n<10.
Example 2.2:The Stolarsky-3 Mean labeling ofB 7 is
given below

14
16
18

_20

2
22
24
26

Figure:1

Case (ii) m=8,n>11

Letu, v u;, v;, ISi<m, 1< j < n are the vertices of
B, » and uv, uu;, vu;

1< i <m, 1< j < nare the edges of By, ;.

When m=8 and n=11

Let the label of the vertices are

u=1.

u;=2i+1,1 <i<8.

And the edges are labeled as

uv =1.
uy; =i+1,1<i <7.
uug =10.

Here the number 9 cannot be labeled
Vv = uug+j ,1 <j<3.

vy, =15
VU]' =V'l7]'_1 +1,5$] <10.
Vv11:23

Here the numbers 14 and 22 cannot be labeled

HenceB,, ,, is not a Stolarsky-3 Mean graph if m> 8 , n>11.
Example 2.2:The Stolarsky-3 Mean labeling of B g;; is
given below

Figure: 2
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Theorem 2.3: The graph P, is Stolarsky-3 Mean graph.
Proof: Let B, bethe path uy,u,,...,u, .

Clearly P,% has n vertices and 2n-3 edges.

Define a function f:V(P,?) —»{1,2,...,q+1} by

f(u,) =1.

f(u,) = 2.

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

Then the edges are labeled as
fuu;yq) =2i-1 ,1<i<n-1.
flujuiyp) =2i,1<i<n-—2.
Then the edge labels are distinct.
3 Mean graph.

Example 2.4: TheStolarsky-3 Mean labeling of Pg* is
given below.

Hence P, %is Stolarsky-

& &> Ue
1 2 3 5 7 9
Figure: 3

Theorem 2.5: The Planar grid P, X P, is Stolarsky-3
Mean graph.
Proof: Let V(P, X P,) ={a;; ,1<i<m,1<j <4}

And E(B, x P) = {ayj_na;j , 1Si<m , 1<j<4U
ag-1)jQij, 2< i <m, 1< j<4}
Define a function f: V(P, X P,)—{1,2,...,q+1} by
fla;;) =j, 1<j <4
f(ay;)=f(ag-1ya)+2+j, 2< i < m, 1<j<4.
f(a;;)=f(aq_1)4)+3+j,3< i <m, 1<j<4.

Then the edges are labeled as
f(ajaij41)=7@-1)+j, 1< i <m1<j<3.
f(a;jai1;)=3+7(-D+j,1<i<m—1, 1<j<3.

Then we get distinct edge labels.

Hence f is Stolarsky-3 Mean labeling.

Example 2.6: The labeling pattern of Py X P, is given
below.

2

le » 2 ot
79 84 % ¢'°
144 154 164 ¢l
213 228 23y T
28 ¢ 293 304 e31
Figure: 4

Theorem 2.7: The Planar grid B, X P,
Mean graph.

is Stolarsky-3
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Proof: Let V(B, X P;) ={a;; , 1<i<m,1<j<3}and
E(PnxP;) = {ayj-nay , 1l<ism , 2<j<3uU
ag-1)jaj, 2<i<m,1<j<3}
Define a function f:V(B, X P;)—={1,2,....,q+1} by
f(a;;) =j, 1<j <3.
f(ai;)=f(aq_1ys)*+2+, 2< i <m, 1<j<3.
Then the edges are labeled as
f(aijaij+1)=5@ -1)4, 1<i<ml<j<2.
f(aijais1;)=2+5(i-1)+j , 1< i <m — 1, 1< j<3.
Then we get distinct edge labels.
Hence f is Stolarsky-3 Mean labeling.

Example 2.8: The labeling pattern of P, x P; is given
below.

1e 2- e 3
6 7 8
11}, 12 JEE
164 17 &l18
21— 224 4023
26 & 274 428
Figure: 5

Theorem 2.9: The Crown C,0K;is a Stolarsky-3 Mean
graph.
Proof: Let C, be the cycle wuy,u,,..,u, uand
let vy, v,,...,v,, be the pendant vertices attached tou;,
1<i<n

Let G = C,0K,
Define a function
f:V(G) -»{1,2,...,q+1} by
f(u,) =2i-1, 1<i<n.
flv;))=2i, 1<i<n.
Then the edge labels are distinct.
Hence Crown isStolarsky-3 Mean labeling.
Example 2.10: TheStolarsky-3 Mean labeling of C,0Kj is
given below.

2

12

8

Figure 6

Theorem 2.11: The graph C,0K;, is Stolarsky-3 Mean
graph.
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Proof: Let C,, be the cycle uy,u,, ..., u,, u; and let v; , w;
be the pendant vertices attached to u;, 1< i<n.

Let G = C,0K, ,

We define f: V(G)— {1,2,3,.....q+1} by

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

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

flw;) = 3i, 1<i<n.

Then the edge labels are distinct.

HenceC, 0Kj , is stolarsky-3 Mean graph.

Example 2.12: The Stolarsky-3 Mean labeling of Cs0K; »is
given below.

1 3

15
4
13
6

12 7

10 9

Figure 7

Theorem 2.13: The graph C,0K,3 is Stolarsky-3 Mean
graph.

Proof: Let C, be the cycle u,,u,, ..., u,, u; and let K; be
the cycle with the vertices v;, w;x;attached to each of the
vertices u;, 1< i<n.

Let G = C,0K;3

We define f: V(G)— {1,2,3,....,g+1} by

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

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

fw;) = 4i-1, 1<i<n.

f(x;) = 4i, 1<i<n.

Then the edge labels are distinct.

Hencethe graph C,0Kj 3 is stolarsky-3 Mean graph.
Example 2.14:The Stolarsky-3 Mean labeling of C50K; 3is
given below.

19

17

15 13

12

Figure 8

Theorem 2.15: The graph C,0K3 is Stolarsky-3 Mean
graph.

91



Int. J. Sci. Res. in Mathematical and Statistical Sciences

Proof: Let C, be the cycle uq, u,, ..., u,, u; and let K; be
the cycle with the vertices v;, w; joining to each of the
vertices u;, 1<i<n.

Let G = C,0K;

We define f: V(G)—- {1,2.,3,...
f(u;) =4i-2, 1<i<n.

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

Then the edge labels are distinct.

Hencethe graph C,,0Kj is stolarsky-3 Mean graph.

Example 2.16: The Stolarsky-3 Mean labeling of C;0Kjis
given below.

»qt1} by

Figure 9

Theorem 2.17: The graph B,0K; is Stolarsky-3 Mean
graph.

Proof: Let B, be the Path on n vertices u,, us, ..., u,, and let
K5 be the cycle with the vertices v;, w; joining to each of
the vertices u;, 1<i<n.

Let G = P,0K;

We define f: V (G)- {1, 2, 3,...
f(u;) =4i-3,1<i <n.

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

fw;)) = 4i-1, 1<i<n.

Then the edges are labeled as
flujuipq) =4i,1<i<n-1.
fluvy) =4i-3, 1< i <n-—1.
flu;w;) =4i-2,1<i<n-—1.
Hence the edge labels are distinct.

Hencethe graph B,OKj is stolarsky-3 Mean graph.

Example 2.18 :The Stolarsky-3 Mean labeling of PsOKjis
given below.

- qtl} by

LW 5y
Figure 10

Theorem 2.19: The graph P,0K;, is Stolarsky-3 Mean
graph.
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Proof: Let B, be the Path on n vertices uy, u,, ..., u,, and let
v;,w; be the pendant vertices attached to each of the
vertices u;, 1< i<n.
LetG = P,0K, ,

We define f: V(G)—- {1,2,3,...
f(u;) =3i-2,1<i < n.

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

Then the edges are labeled as
flujuip) =31, 1<i<n-—1.
fluvy) =3i-2,1<i<n-—1.
f(uiwi) :3i'1, I<i<n-1.
Then the edge labels are distinct.

Hencethe graph P, 0K , is stolarsky-3 Mean graph.
Example 2.20: The Stolarsky-3 Mean labeling of PsOK »is
given below.

2 35 6 g 91 U 15
1 4 7 10 13

Figure 11

»qt1} by

Theorem 2.21: The graph P,0K;3 is Stolarsky-3 Mean
graph.

Proof: Let B, be the Path on n verticesu,, u,, ..., u, and let
v;,w;, x; be the pendant vertices attached to each of the
vertices u;, 1< i<n.

LetG = P,0K; 3

We define f: V (G)- {1, 2, 3,...
f(u) =4i-3,1<i <n.

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

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

Then the edges are labeled as
flujuipq) =4i,1<i<n-1.
flu;v;) =4i-3,1<i<n-1
fluyw;) =4i-2,1<i<n-—-1.
flujx;) =4i-1, 1< i <n-—1.
Then the edge labels are distinct.

Hencethe graph B,0K, 3 is stolarsky-3 Mean graph.
Example 2.22: The Stolarsky-3 Mean labeling of P; 0K 3is
given below.

- qt1} by

2 31011 DU L5 161319v
1
Figure 12
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111. CONCLUSION

The Study of labeled graph is important due to its diversified
applications. It is very interesting to investigateStolarsky-3
mean graphs which admit Stolarsky-3 Mean Labeling. The
derived results are demonstrated by means of sufficient
[llustrations which provide better understanding. It is
possible to investigate similar results for several other
graphs.
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