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Abstract: To prove that the 5 - star graph G K K K K K1, 1, 1, 1, 1,
1 2 3 1 2

=         where
1 2 3

     and 
1 2
    

is a relaxed skolam mean graph if 61 2 1 2 3 + − − − = is the core objective of this article. 
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1. Introduction  

Relaxed skolam mean label for a graph was defined and coined by V.Balaji et. al.[5]. In the paper [5] he 

defined the relaxed skolam mean labeling for the first time. In the same paper we can find the basic properties for 

a graph to be relaxed skolam mean.  

2. Preliminaries 

Definition 2.1 [4]: A graph G = (V, E) with p vertices and q edges is said to be a skolam mean graph if there 

exists a function  → =f : V 1,2,3,..., p V such that the induced map  → =f * : E 2,3,..., p V given by 

( )

( )

f (u) f (v)
if f (u) f (v) iseven

2f * (e uv)
f (u) f (v) 1

if f (u) f (v) 1 is even
2

+
+

= =
+ +

+ +







 

then, the resulting distinct edge labels are from the set  

 2,3,..., p V= . 

Definition 2.2 [5]: A graph ( ),  G V E=  with p vertices and q edges is said to be a relaxed skolam mean 

graph if there exists a function  → + = +f : V 1,2,3,..., p 1 V 1 such that the induced edge map 

 → = +f * : E 2,3,..., p V 1 given by 

( )

( )

f (u) f (v)
if f (u) f (v) iseven

2f * (e uv)
f (u) f (v) 1

if f (u) f (v) 1 is even
2

+
+

= =
+ +

+ +







 

. The resulting distinct edge labels are from the set  2, 3, ..., p 1 V 1+ = +  

Note 2.3: There are p vertices and available vertex labels are p + 1 and hence one number from the set 

 1,2,3,...,p+1= V +1  is not used and we call that number as the relaxed label. When the relaxed label is p + 1, the 

relaxed mean labeling becomes a skolam mean labeling. 

Result 2.4: In the relaxed skolam mean labeling p   q.  
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Result 2.5: The three star graph K K K1,a 1,c1,b
   satisfies relaxed skolam mean labeling if 

a b c a b c+   + + . 

3. Main Result 

Theorem 3.1:  The 5 - star graph G K K K K K1, 1, 1, 1, 1,
1 2 3 1 2

=         where
1 2 3

     and 

1 2
    is a relaxed skolam mean graph if 61 2 1 2 3 + − − − = . 

Proof: Let ; ;
1 1 2 1 2 3 1 2 3
        = = + = + + and ; .

1 1 2 1 2
 =   =  +   

Consider the 5 - star graph G K K K K K1, 1, 1, 1, 1,
1 2 3 1 2

=         . 

The condition  61 2 1 2 3 + − − − =  gives rise to the case 6.
2 3
 =  +

 
In this case we will establish 

that the graph G is relaxed skolam mean.  

Let the set of vertices of G be 52 3 4V V V V V V1=      where  kV v :0 i ; 1 k 3,i kk
=       and

   4 5V :0 i ; V :0 i,i 1 ,i 24 5
v v=    =    . Let the edge set of G be 

k,0 k,i k,0 k,i

3 5
E {v v :1 i } {v v :1 i }.

k k 3
k 1 k 4

=       
−

= =  

Case 1: Let 6.2 3 =  +  

G has 53 2 +  + 2 113=  +  vertices and  3 2 +  2 63=  + edges.  

 We define the rsv function 

f : V {1, 2,..., p 1 5 1 2 12}3 2 3→ + =  +  + + =  + as follows: 

f (v ) 1; f (v ) 3; f (v ) 5;1,0 2,0 3,0

f (v ) 5 2 9;4,0 3 2 3

f(v ) 6 2 115,0 3 2 3

= = =

=  +  + =  +

=  +  + =  +

 

f (v ) 2 5 11, 1

f (v ) 2 2 5 12, 1 2

f (v ) 2 2 5 13, 2 3

f (v ) 2 14, 1

f (v ) 2 2 15, 1 2

= +  

=  + +  

=  + +  

=     

=  +     

 

Here 2 72 +  is the relaxed label.     

We get the edge labels as follows:  
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The edge labels of v v1,0 1,
 is 3 +  for 1 1     ( 4,5,..., 2 31 1 + =  + ), v v2,0 2,j

  is 

41 +  +  for 1 2    ( 5, 6,..., 4 41 1 1 2 2 +  +  +  + =  + ),  v v3,0 3,j
  is 52 +  +  for 

1 3    ( 6, 7,..., 5 52 2 2 2 3 +  +  +  + =  + ), v v4,0 4,
 is 53 +  +  for 1 1    (

6, 7,..., 5 5),3 3 3 1 3 1 +  +  +  + =  +  + v v5,5,0   is 63 1 +  +  +  for 1 2     

( ( )7, 8,..., 6 6 2 123 1 3 1 3 1 2 3 2 3 +  +  +  +  +  +  + =  +  + =  + ). 

The edge labels are therefore 4,5,..., 3,1 + 5, 6,..., 4,1 1 2 +  +  + 6, 7,..., 5,2 2 3 +  +  +

6, 5,..., 5,3 3 3 1 +  +  +  + 6, 7,..., 2 12.3 1 3 1 3 +  +  +  +  +  

These edge labels, the images of the rse function of the graph G are therefore distinct. Hence G is a relaxed 

skolam mean graph. 

Example:  

 

Figure 3.2 
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