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ABSTRACT
In this paper we prove that the two star graph K, UK,  isnot a relaxed skolem mean graph if |m - n| >5and the

three star graphk, UK, , UK, isnot a relaxed skolem mean graph if |m - n| > (+6.
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1. INTRODUCTION

We proved that K; r, is not a relaxed skolem mean graph for m > 5. Also, we proved that the two star K; n, U Ky hisa
relaxed skolem mean graph if [m—n| < 5. Next, we proved the existence of relaxed skolem mean graphs. In [3], the three

star Ky, ¢ U Ky U Ky, is a relaxed skolem mean graph if [m-n| < /+6 for / =1,2,3,...,m=1,2,3,...; if n
=/ +m+6 when / <m<n.

2. [4] RELAXED SKOLEM MEAN LABELING
Definition 2.1: A graph G=(V, E) with p vertices and q edges is said to be a relaxed skolem mean graph if there

exists a function f from the vertex set of G to {1, 2,3,..., p+1} such that the induced map f* from the edge set of G to
{2,3,4,...,p+1} defined by

+ . .
M if f(u)+f(v) is even

f (e= =
(=) f(u)+f(v)+1
2

if f(u)+f(v) is odd, then
the resulting edges get distinct labels from the set {2, 3,4,.., p+l} .

Note 2.2: [4], In a Relaxed skolem mean graph, p=>(.

Theorem 2.3: The two starG = Kin UK, is not a relaxed Skolem mean graph if|m - n| >5,

Proof: Without loss of generality, let us consider M < N . Consider the primal graph under the condition |m - n| >5
thatism=21landn=7. Thatis G = K, UK.
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Where V(G)={v,;: 0<j<1}U{v,;:0<i<7}
E(G)= {V1,0V1,1 v {Vz,ovz,j 1< <7}
G has 10 vertices and 8 edges.

Suppose G is relaxed skolem mean graph.

Then there exists a function f from the vertex set of G to {1, 2, 3,....,11} such that the induced map f* from the edge set
of Gto {2, 3,....,11} defined by

f+fv) if f(u)+ f(v)iseven

f*(e=uv)=

f(U)+2f (V) +1 if f(u)+ f(v)isodd

Then the resulting edges get distinct labels from the set {2, 3.....11}.

Then the vertex and edge mappings of G is given by
f:V(G)—{1,2,...11}

*:E(G)—¢2,3....11}
Now let us consider the following cases,

Case-(a): t,, = 11.

Ift,; = 2nandt,, =2n+ 1forsomen,jand k then,
11+2n 11+2n+1
Xy = f* (V05 5) :( 5 j: 6-+n :(Tj = F*(V0Voi) =X

Therefore, the possibilities for the pendent vertices are (1), (2 or 3), (4 or 5), (6 or 7), (8 or 9), (10).These six labels are
not sufficient to labels seven vertices, t, ; for 1< j<7.

Suppose t2’7 takes any of the remaining values.

Lett,, = 1, t,, = 1, t,, = 3 o =2.
Then the corresponding edge labels are Xy = 6, Xy = 1, Xy7 = 7. In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore, G is not a relaxed skolem mean graph whent, , = 11.
Case-(b): t,, = 10

Ift,, = 2n-1and t,, = 2nfor some n, j and k then,

10+2n-1 10+2n
X27j = f*(Vz,on,j):(Tj:5+n :(

2,j

] = f *(V2,0V2,k) = Xz,k

Therefore, the possibilities for the pendent vertices are (1 or 2), (3 or 4), (5 or 6), (7 or 8), 9 and 11. These six labels are
not sufficient to label seven vertices, t, ; for 1< j<7.
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Suppose t2’7 takes any of the remaining values.

Lett,, = 10,t,,= 2, t,,= 4, t,,=1.
Then the corresponding edge labels are X,, = 6, X,, = 7,X,, = 6. In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t, ; = 10.

Case-(c): t,,=09.

If t,, = 2nandt,, =2n+ 1 for some n,j and k then,

9+2n 9+2n+1
1= 10t )= 2 5= B fx,) -,

Therefore, the possibilities for the pendent vertices are (1), (2 or 3), (4 or 5), (6 or 7), 8, (10 or 11).These six labels are
not sufficient to label seven vertices, t, , for 1< j<7.

Suppose t217 takes any of the remaining values.

Lett,o =9, t,,=1t,=3t,=2.

Then the corresponding edge labels are X,, = 5, X,, = 6, X,; = 6. In this case it is not possible to label the
vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore, G is not a relaxed skolem mean graph whent, ; = 9.
Case- (d): t,, = 8.

Ift,; =2n-1and t,, = 2nforsome n, jand k then,

1+2n 1+2n+1
ngj = f *(V2,0V2,j) :( 5 J:1+n :(Tj: f *(Vz,ovz,k) = X2,k

Therefore, the possibilities for the pendent vertices are (1 or 2), (3 or 4), (5 or 6), (7), (9 or 10), (11). These six labels
are not sufficient to label seven vertices, t, ; for 1< j<7.

Suppose t2'7 takes any of the remaining values.

Lett,,=8,t,=21t,=41t,,=1
Then the corresponding edge labels are x,, = 5, X,, = 6, X,, = 5. In this case it is not possible to label the vertices
without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will

induce the same edge label.
Therefore, G is not a relaxed skolem mean graph when t, ; = 8.

Case-(e): 1,,= 7.
Ift,; = 2nand t,, = 2n+1for some n, j and k then,

7+2n 7+2n+1
R e R AT N
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Therefore, the possibilities for the pendent vertices are (1), (2 or 3), (4 or 5), (6), (8 or 9), (10 or 11). These six labels
are not sufficient to label seven vertices, t, ; for 1< j<7.

Suppose '[2’7 takes any of the remaining values.

Let t2’0 = 7, tZ,l = 1, t212 = 3, t2’7 = 2

Then the corresponding edge labels are X,, = 4, X,, = 5, X,, = 3. In this case it is not possible to label the
vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t, ;= 7.
Case-(f): t,, =6.

Ift,; =2n-1and t,, = 2nforsome n, j and k then,

6+2n-1 6+2n
1= 10 )= A ain =[S fx ) -,

Therefore, the possibilities for the pendent vertices are (1 or 2), (3 or 4), (5), (7 or 8), (9 or 10), (11). These six labels
are not sufficient to labels seven vertices, t, ; for 1<j<7.

Suppose '[2’7 takes any of the remaining values.

Lett,, = 6, t,,= L t,,= 3, t,,= 2.

Then the corresponding edge labels are X,, = 4, X,, = 9, X,; = 4. In this case it is not possible to label the
vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t, ;= 6.
Case-(9): t,p = 9.

If t,, = 2nandt,, =2n+ 1for some n, j and k then,

5+2n 5+2n+1
X2,j = f*(vzyovzyj :[ 5 ):3+n:(Tj: f*(Vz,on,k):Xz,k

Therefore, the possibilities for the pendent vertices are (1), (2 or 3), (4), (6 or 7), (8 or 9), (10 or 11).These six labels are
not sufficient to labels seven vertices, 1, ; for 1< j<7.

Suppose t2'7 takes any of the remaining values.

Lett,,=51t,=1¢t,=3,t,= 2.
Then the corresponding edge labels are X,, = 3, X,, = 4, X,, = 4. In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t, ; = 5.
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Case-(h): 1,, =4.

Ift,; =2n-1and t,, = 2nforsomen, j and k then,

4+2n-1 4+2n
Xzyj = f *(V2,0V2,j) = (TJ =2+n :( j = f *(VZ,OVZ,k) = XZ,k

Therefore, the possibilities for the pendent vertices are (1 or 2), (3), (5 or 6), (7 or 8), (9 or 10), (11).These six labels are
not sufficient to labels seven vertices, t, ; for 1< j<7.

Suppose t2’7 takes any of the remaining values.

Lett,p=4,t,=2,t,=31t,=1
Then the corresponding edge labels are x,, = 3, X,, = 4, X,; = 3. In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t, , = 4.
Case-(i): t,, = 3.

Ift,, = 2n and t,, = 2n+1for somen, jand k then

3+2n 3+2n+1
ijzf*Qme):( 5 j:4+n:(——z——]:f*wmwky:@k

Therefore, the possibilities for the pendent vertices are (1), (2), (4 or 5), (6 or 7), (8 or 9), (10 or 11). These six labels
are not sufficient to labels seven vertices, t, ; for 1< j<7.

2,]

Suppose t2'7 takes any of the remaining values.

Lett,,=3,t,;= 4t,,=6,t,;, = 5.
Then the corresponding edge labels are Xp3= 4, Xp4 = 5, Xp7 = 4.1n this case it is not possible to label the

vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t, o= 3.

Case-(j): t, , =2.

Ift,; =2n-1and t,, = 2n for some n, j and k then,

2+2n-1 2+2n
Xz'j =1 *(VZUVZJ) :(Tj =1+n :( 5 ]Z f *(Vz,ovz,k) = X2,k

Therefore, the possibilities for the pendent vertices are (1), (3 or 4), (5 or 6), (7 or 8), (9 or 10), (11). These six labels
are not sufficient to labels even vertices, t, ; for 1< j<7.

Suppose '[2’7 takes any of the remaining values.

Lett,p= 2,t,,= 3, t,3=51t,;= 4
Then the corresponding edge labels are X,, = 3, X,; = 4,X,, = 3.In this case it is not possible to label the

vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.
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Therefore, G is not a relaxed skolem mean graph when t, ; = 2.
Case (K): t,, = 1.

Ift,, = 2nand t,, = 2n+1for some n, j and k then,

3+2n 3+2n+1
5= 14 an,) = Z 2 m2en(ZE frn) -,

Therefore, the possibilities for the pendent vertices are (2 or 3), (4 or 5), (6 or 7), (8 or 9), (10 or 11). These five labels
are not sufficient to labels seven vertices, t, ; for 1< j<7.

2,j

Suppose t217takes any of the remaining values.

Lett,,=1t,=21t,=41,=3.

Then the corresponding edge labels are x,, = 2, x,, = 3, X,, = 2. In this case it is not possible to label the vertices
without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t, ; = 1.

= G is not a relaxed skolem mean graph for all values of tz,o ,
Therefore G is not a relaxed skolem mean graph.

In general, we see that G is not a relaxed skolem mean graph if |m - n| =6.

Similar argument asserts that|m - n| = 7 is not a relaxed skolem mean graph.
Similarly, we can prove for all greater values of m.

Therefore, G is not a relaxed skolem mean graph if|m - n| >5,

Definition 2.4: The three star is the disjoint union of K, K, ~and K, - It is denoted by Ky, UK, UK, -
Theorem 2.5: The three star K, UK, UK, is not a relaxed Skolem mean graph if|m - n| >/(+6.

Proof: Let us consider the primal graph under the condition |m - n| >/+6andm=1;n=9.

Therefore G = K UK, UK =2K UK,

Where  V(G)={v;;:1<i<2, 0<j<1} U {v,;: 0<j<9}
E(G)={v,oViy: 1<i<2} U {Vyov, ;1 1< <9}

G has 14 vertices and 11 edges.

Suppose G is relaxed skolem mean graph.

Then there exists a function f from the vertex set of G to {1,2,...,15} such that the induced map f* from the edge set of
Gto {2, 3,...,15} defined by

FOHTM it fu)+Fv) is even
f*(e=uv)= 2
FWTM*L it ) +F(v) is odd
2
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Then the resulting edges get distinct label from the set {2, 3...., 15}.

Then the vertex and edge mappings of G is given by
f:V(G)—{1,2,....15}

f*:V(G)—¢2,3,....15}
Now let us consider the following cases,

Case (a): t;, =15.

If t,; =2nandt,, = 2n+1for somen, j and k then,

15+2n 15+2n+1
5= 11 0)=( 5520 g B ) -,

Therefore, the possibilities for the pendent vertices are (1), (2 or 3), (4 or 5), (6 or 7), (8 or 9), (10 or 11), (12 or 13),
14.These eight labels are not sufficient to label nine vertices, t3’j for 1< j<9.

Suppose ts,g takes any of the remaining values.

LEtts,o =13 t3,1 =1 t3,2 =3, t3,9 = 2.
Then the corresponding edge labels are x,, = 8, X;, = 9, X;, = 9. In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t; ; =15.

Case (b): t;, = 14.
Ift,; =n—-1and t,, = 2n for some n, j and k then,

14+2n-1 14+ 2n
X3 = f* (V¥ ) = (Tj =7+4n :( j: f*(Vy0Va0) = X3k

Therefore the possibilities for the pendent vertices are (1 or 2), (3 or 4), (5 or 6), (7 or 8), (9 or 10), (11 or 12), (13),
(15). These eight labels are not sufficient to label nine vertices t3’9 forl< j<9.

Suppose '[3’9 takes any of the remaining values.

Let ;o =14, 15, =2, 1;,4,1;, =3.

Then the corresponding edge labels are X, = 8, X5, = 9, X34 = 9. In this case it is not possible to label the

vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t3’0 = 14.
Case-(c): t;, = 13.

Ift,; = 2n and t,, = 2n+1 for some n, j and k then,
13+2n 13+2n+1
XS,] =f *(Va,ovs,j):( 5 )=7+n:(Tj: f *(Vs,ovs,k)z X3,k
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Therefore, the possibilities for the pendent vertices are (1), (2 or 3), (4 or 5), (6 or 7), (8 or 9), (10 or 11), (12 or 13), 14.
These eight labels are not sufficient to label nine vertices, t3,j forl< j<9.

Suppose ts,g takes any of the remaining values.

Lett;,=13t,=1t,=3 t,,= 2.

Then the corresponding edge labels are X;; = 7, X5, = 8, X;o = 8. In this case it is not possible to label the
vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore G is not a relaxed skolem mean graph when t, , = 13.
Case (d): t,, =12.

Ift,; =2n—1and t,, = 2nforsomen, jand k then

12+2n-1 12+2n
5= 11 0an) = 22 pan (12220 ) txgn)-

Therefore, the possibilities for the pendent vertices are (1 or 2), (3 or 4), (5 or 6), (7 or 8), (9 or 10), (11), (13or 14),
(15).These eight labels are not sufficient to label nine vertices, ts’j forl< j<9.

Suppose ts,g takes any of the remaining values.

Lett,, =12, t,5 =15, t,, =13, t,, =14.

Then the corresponding edge labels are X, = 14, X,, = 13, X, = 13. In this case it is not possible to label the
vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore G is not a relaxed skolem mean graph when t; , =12.
Case-(e): t,, = 11.

Ift,; = 2nandt,, = 2n+1for somen, j and k then,

11+ 2n 11+2n+1
X3,j - f*(v3v0V3vi)=( 2 j=6+n=[T]= f*(V3]0v3’k):X3,k.

Therefore, the possibilities for the pendent vertices (1), (2 or 3), (4 or 5), (6 or 7), (8 or 9), (10), (12 or 13), (14 orl5).
These eight labels are not sufficient to label nine vertices, t, ;for1< j <9.

Suppose ts,g takes any of the remaining values.

Lett, o =11 t;, =1 t,,=3, t;,=2.

Then the corresponding edge labels are X;, = 6, X;, = 7, X34 = 7. In this case it is not possible to label the
vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore G is not a relaxed skolem mean graph when t;, = 11.
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Case-(f): t,, = 10.

Ift,; = 2n—1and t,, = 2n for somen, j and k then

10+2n-1 10+ 2n
X3‘j = f *(VS,OVS,j) = (Tj =5+n :( j: f *(V3,0V3,k) = X3,k

Therefore, the possibilities for the pendent vertices are (1 or 2), (3 or 4), (5 or 6), (7 or 8), 9, (11 or 12), (13 or 14), (15).
These eight labels are not sufficient to label nine vertices, t, ; forl< 1<9.

Suppose '[3’9 takes any of the remaining values.

Lett,, =10, t,, =2, t,, =4, t,, =3.
Then the corresponding edge labels are X;, =6, X;, =7 X34 =7 . In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore G is not a relaxed skolem mean graph when t, , = 10.
Case-(9): t;, =9

Ift,; = 2n and t,, = 2n+1for somen, j and k then,

9+2n 9+2n+1
X3,j = f*(V3,0V3,j):( 5 j:5+n:(Tj: f*(Va,ova,k):X&k

Therefore, the possibilities for the pendent vertices are (1), (2 or 3), (4 or 5), (6 or 7), (8), (10 or 11), (12 or 13), (14
orl5).These eight labels are not sufficient to label nine vertices, t3’j forl< j<9.

Suppose '[3’9 takes any of the remaining values.
Let t;, = 9, ty, =1 t,, = 3, t,g = 2.

Then the corresponding edge labels are X;; =95, X5, =6, X;4 = 6. In this case it is not possible to label the vertices
without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore G is not a relaxed skolem mean graph when t,; =9.
Case-(h): t,, =8.

Ift,; =2n-1and t,, = 2n forsomen, jandk then,

8+2n-1 8+2n
&J:f*okwm):ﬂ—ir—qz4+n:( 5 ]:f*wmﬂx%:&x

Therefore, the possibilities for the pendent vertices are (1 or 2), (3 or 4), (5 or 6), 7, (9 or 10), (11 or 12), (13 or 14),
(15). These eight labels are not sufficient to label nine vertices, '[31j forl< j<9.

Suppose t3’9 takes any of the remaining values.

Lett,, =8, t,,=2,t,,= 4, t,,=3.
Then the corresponding edge labels are X;, =5, X;, = 6, X;4 = 6. In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.
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Therefore, G is not a relaxed skolem mean graph when t; ; =8.
Case-(i): ;o= 7.

Ift;; = 2nandt,, = 2n+1forsome n, jand k then,

7+2n 7+2n+1
5= £ an,) = T2 = ain= (T2 0,0,

Therefore, the possibilities for the pendent vertices are (1), (2 or 3), (4 or 5), 6,(8 or 9), (10 or 11), (12 or 13), (14 or15).
These eight labels are not sufficient to label nine vertices, t; ; for 1< j<9.

3,]

Suppose t319 takes any of the remaining values.

Let tyy=7,t, =1 t,, =3, t;,=2.

Then the corresponding edge labels areX;, = 4, X3, = 9, X;4 = 5. In this case it is not possible to label the

vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t3’0 = T.
Case-(j): t,, = 6.

Ift,; = 2n—1and t,, = 2nforsomen, jand k then,

6+2n-1 6+2n
R R R e R e R

2
Therefore, the possibilities for the pendent vertices are (1 or 2), (3 or 4), (5), (7 or 8), (9 or 10), (11 or 12), (13 or 14),

(15). These eight labels are not sufficient to label nine vertices, t3’j for 1< j<9.

Suppose ts,g takes any of the remaining values.

Let t3,0 = 6, t312 = 3, t3’3 = 5, t3’9 = 4

Then the corresponding edge labels are X;, = 5,X;5, = 6, X;4 = 5. In this case it is not possible to label the
vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of them
will induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t;; = 6.
Case-(k): ;5 = 5.

Ift,; = 2n and t,, = 2n+1for some n, j and k then,

5+2n 5+2n+1
5= 12 on,) = 220 <an = Z2) fr ) -,

Therefore, the possibilities for the pendent vertices are (1), (2 or 3), 4, (6 or 7), (8 or 9), (10 or 11), (12 or 13), (14
orl5). These eight labels are not sufficient to label nine vertices, t3,j forl< j<9.

Suppose t3’9 takes any of the remaining values.

Lett,, =5, t,, =1 t,, =3, t,, = 2.
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Then the corresponding edge labels are X;; =3, X;, =4, X;5 = 4.In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore G is not a relaxed skolem mean graph when t3 o= 5.

Case-(/): t;, =4.

Ift,; = 2n—1and t,, = 2n for somen, j and k then,

4+2n-1 4+2n
X3,j = f*(vs,ovs,j) :(TJZZ'H]:( j: f*(Vs,ovs,k) = X3,k

Therefore, the possibilities for the pendent vertices are (1 or 2), (3), (5 or 6), (7 or 8), (9 or 10), (11 or 12), (13 or 14),
(15). These eight lables are not sufficient to lable nine vertices, t31j forl< j<9.

Suppose '[3’g takes any of the remaining values.

Lett,, =4, t,, =3, t,; =5,t,, =6.
Then the corresponding edge labels are X, , = 4, X33 = 5, X39 = 5. In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore G is not a relaxed skolem mean graph when t; ; =4.
Case-(m): t;, =3.

Ift,; = 2nandt,, =2n+1forsomen, jand k then,

3+2n 3+2n+1
X5 = f*(vgyov&j):( 5 j:2+n:(TJ: f (Vg oVau) = X5

Therefore, the possibilities for the pendent vertices are (1), (2), (4 or 5), (6 or 7), (8 or 9), (10 or 11), (12 or 13), (14 or
15). These eight lables are not sufficient to lable nine vertices, t31j forl< j<9.

Suppose '[3’g takes any of the remaining values.

Lett,,=3, t,, =4, t, =6, t,, =5.
Then the corresponding edge labels are X, , = 4, X34 =5, X39 = 4 .In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t; ; =3.
Case-(n): t,, = 2.

Ift,; = 2n+land t,, = 2n+2forsome n, j and k then,

2+2n+1 2+2n+2
X3 = f*(Va0Vs ;) :(—j:2+n :(TJ: 5 (Va0Vai) = X3

3]

2
Therefore, the possibilities for the pendent vertices are (1), (3 or 4), (5 or 6), (7 or 8), (9 or 10), (11 or 12), (13 or 14),
(15). These eight labels are not sufficient to label nine vertices tS,j forl< j<9.
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Suppose '[3’g takes any of the remaining values.

Lett,, =2, t,,=3,1t,,=5 t,,=4.
Then the corresponding edge labels are X;, = 3, X;; =4, X;o = 3. In this case it is not possible to label the vertices

without labeling three of them as consecutive integers. If there are three consecutive integers then two of them will
induce the same edge label.

Therefore, G is not a relaxed skolem mean graph when t310 = 2.
Case-(0): t;, = 1.

Ift,; = 2n and t,, =2n+1forsomen, jand k then,

1+2n 1+2n+1
5= £, =(F520 =t A ) -,

Therefore, the possibilities for the pendent vertices are (2 or 3), (4 or 5), (6 or 7), (8 or 9), (10 or 11), (12 or 13), (14 or
15). These seven labels are not sufficient to label nine vertices, t ; for 1< j<9.

Suppose t3’9 takes any of the remaining values.

Lett,, =1 t,,=3,t,,=5 t,,=2t,=4.

Then the corresponding edge labels are X3, = 2, X3y = 3, X35 = 4, X39 = 3. In this case it is not possible to label

the vertices without labeling three of them as consecutive integers. If there are three consecutive integers then two of
them will induce the same edge label.

Therefore G is not a relaxed skolem mean graph when t; = 1.

G is not a relaxed skolem mean graph for all values oft; ;.
Therefore, G is not a relaxed skolem mean graph.

Similarly G =K, UK, UK, is not a relaxed skolem mean graph.

111
In general we see that G is not a relaxed skolem mean graph if |m - n| = {+ 7. With similar argument we can prove

for all greater values
Therefore, G is not a relaxed skolem mean graph if|m - n| >/(+6.

3. APPLICATION OF GRAPH LABELING

The skolem mean labeling is applied on a graph (network), such as bus topology, mesh topology and star topology in
order to solve the problems in establishing fastness, efficient communication and various issues in that area, in which
the following will be taken into account.
1. A protocol, with secured communication can be achieved, provided the graph (network) is sufficiently
connected.
2. Tofind an efficient way for safer transmissions in areas such as Cellular telephony, Wi — Fi, Security systems
and many more.
3. Channel labeling can be used to determine the time at which sensor communicate.

CONCLUSION

Researchers may get some information related to graph labeling and its applications in communication field and work
on some ideas related to their field of research.

© 2017, IIMA. All Rights Reserved 121



A. Manshath®, V. Balaji*2 and P. Sekar’ /
Non Existence of Relaxed Skolem Mean Labeling for Star Graphs / IJMA- 8(10), Oct.-2017.

ACKNOWLEDGEMENT

One of the authors (Dr. V. Balaji) acknowledges University Grants Commission, SERO, Hyderabad, India for financial
assistance (No. F MRP 5766 / 15 (SERO / UGC).

4. REFERENCES

1.

2.

Abraham K. Samuel, D.S.T. Ramesh, M. Elakiya and V. Balaji, on Relaxed Skolem Mean Labeling for four
star, International Journal of Mathematics and its application vol.4,2016,17 — 23.

P. Alayamani, D.S.T. Ramesh, V. Balaji and M. Elakiya, on Relaxed Skolem Mean Labeling for four star.
IOSR Journal of Mathematics vol.12, 2016, 19 — 26.

V. Blaji, D.S.T. Ramesh and A. Subramanian, Some results on Relaxed Skolem Mean Graphs, Bulletin of
kerala mathematics Association vol.5 (2). Dec 2009, 33 — 44.

V. Blaji, D.S.T. Ramesh and A. Subramanian Relaxed Skolem Mean Labeling, advances and applications in
Discrete Mathematics, vol.5 (1), Jan 2010, 11 — 22.

V. Blaji, D.S.T. Ramesh and K. Valarmathy, on Relaxed Skolem Mean Labeling for three star, International
Journal of Mathematical Archieve, vol.7(2), 2016, 1 -7.

J.A. Bondy, Introduction to Analytic Number Theory, Narosa publishing House, second edition 1991.

J.A. Gallian, A Dynamic survey of Graph Labeling, The Electronic Journal of combinatories 14 (2007), #DS6.
F. Harary, Graph Theory, Addision — Wesley Reading Mars (1972).

V. Maheswari, D.S.T. Ramesh, Silviya Francis and V. Balaji, Non Existence of Relaxed Mean Labeling for
subdivision of star graphs. Bulletin of Kerala Mathematics Association vol.13, No.1, June 2016, 57 — 73.

. Rosa, On certain valuation of the vertices of a graph, Theory of Graphs(International symposium, Rome, July

1966) Gardon and Breach, N.Y and Dunod, paris (1967), 349 — 355.

Source of support: University Grants Commission, SERO, Hyderabad, India,
Conflict of interest: None Declared.

[Copy right © 2017. This is an Open Access article distributed under the terms of the International Journal
of Mathematical Archive (IJMA), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.]

© 2017, IIMA. All Rights Reserved 122




