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                                                                 Abstract  

A graph 𝐺=(𝑉,𝐸) with 𝑝 vertices and 𝑞 edges is called a  Lehmer -3 Mean graph if it is possible 

to label the vertices 𝑥 Є 𝑉 with distinct labels 𝑓(𝑥) from 1,2,…,𝑞+1 in such a way that when each 

edge 𝑒=𝑢𝑣 is labeled with  

f(𝑒=𝑢𝑣)= ⌈
𝑓(𝑢)3+𝑓(𝑣)3

𝑓(𝑢)2+𝑓(𝑣)2⌉ (or) ⌊
𝑓(𝑢)3+𝑓(𝑣)3

𝑓(𝑢)2+𝑓(𝑣)2⌋,  then the edge labels are distinct. In this case 𝑓 is called 

a Lehmer -3 Mean labeling of 𝐺. In this paper we prove that some disconnected graphs are 

Lehmer -3 Mean graphs.  
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1. Introduction  

The graph considered here are simple, finite and undirected graph 𝐺=(𝑉,𝐸) with 𝑝 vertices and 𝑞 

edges. For a detailed survey of graph labeling we refer to Gallain [1]. For all other standard 

terminology and notations we follow Harary [2]  

 

Definition1.1  

The union of two graphs 𝐺1=(𝑉1,𝐸1) and 𝐺2=(𝑉2,𝐸2) is a graph 𝐺=𝐺1𝐺2 with vertex set 

𝑉=𝑉1𝑉2 and the edge set =𝐸1𝐸2 .  

Definition1.2  

The Corona of two graphs 𝐺1 and 𝐺2 is the graph 𝐺=𝐺1⨀𝐺2 formed by taking one copy of 𝐺1 and 

|V(𝐺1)| copies of 𝐺2 where the i
th

 vertex of 𝐺1 is adjacent to every vertex in the i
th

 copy of 𝐺2. 

 

2. Main Results 

Theorem: 2.1 

 nk3 is a Lehmer-3 mean graph for n≥1 

Proof: 

let the vertex set of nk3 be V=V1V2………..Vn where Vi={vi
1
,vi

2
,vi

3
} and the edge set 

E=E1E2……En where Ei={ei
1
,ei

2
,ei

3
}. A function f:(V(nK3))→{1,2,……..q+1} is defined 

by  

f(ui
j
)=3(i-1)+j   ;1≤i≤n,  1≤j≤3 

In general the Lehmer -3 mean of two consecutive integers a and a+1 lies between a and a+1 

consider a graph with vertices whose labels are 3i-2,3i-1 and 3i 

The label of the edge joining the vertices 3i-2 and 3i-1 is 3i-2 
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The edge joining the vertices 3i-1 and 3i is 3i-1 

Similarly for the vertices 3i and 3i-2 is 3i 

                

Thus the above labeling nK3 is a Lehmer-3 mean graph.    

Example: 2.2 

Consider the graph 4K3 

 

4K3 is a Lehmer -3 mean graph. 

 

 

http://jespublication.com/


Vol 11, Issue 2, FEB / 2020 
ISSN NO: 0377-9254                                  

  

 

 

www.jespublication.com Page No:288 

  
 

 

Theorem: 2.3 

nK3 Pm is a Lehmer -3 mean graph for m,n≥1 

Proof: 

let the vertex set of nk3, be V=V1V2,V3,…….Vn where Vi={vi
1
,vi

2
,vi

3
} and the edge set 

E=E1E2……..En where Ei={ei
1
,ei

2
,ei

3
}. 

Let Pm be the path with m vertices v1,v2,v3………vm.  

nk3  Pm has 3n+m-1 edges and 3n+m vertices. 

Define a function f:V(nK3Pm)→{1,2,……q+1} by  

f(Vi
j
)=3(i-1)+j  ; 1≤ i ≤n 

  f(Uk)=3n+k      ; 1≤ k ≤m 

The label of the edges  

      f(ViVi+1)=3(i-1)+j    ;   1≤i≤n  ,1≤j≤m 

                                                    f(ukuk+1)=3n+k         ;    1≤k≤n 

Then the set of labels of the edge of nK3 is {1,2,3,…..3n} 

The set of labels of the edge of pm is {3n+1,3n+2,……3n+m-1} 

Hence nk3 Pm is a Lehmer-3 mean graph m,n≥1 

Example: 2.4 

Consider the graph 4K3 P5 which has 17 vertices and 16 edges forms a Lehmer-3 mean graph. 
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Theorem: 2.5 

nK3Cm is a Lehmer-3 mean graph for n≥1, m≥3. 

Proof: 

Let the vertex set of nK3 be V=V1V2…….Vn  where Vi={vi
1
,vi

2
,vi

3
} and the edge set 

E=E1E2……..En where Ei={ei
1
,ei

2
,ei

3
] 

Let Cm be the cycle u1,u2,……..umu1  ,nk3Cm be the graph with 3n+m vertices and the same 

number of edges. 

Define a function f:V(nk3Cm)→{1,2,……3n+m} as 

f (ui
j
)=3(i-1)+j    ;    1≤i≤n ,1≤j≤3 

                                                    f(uk)=3n+k         ;   1≤k ≤m 

Then we get a distinct edge labels for nK3 as {1,2,…..3n} and the distinct edge labels for Cm as 

{3n+1,3n+2,…….3n+m} 

Thus nk3Cm is a Lehmer-3 mean graph. 

Example: 2.6 

Consider 3K3C6 which has 15 vertices and 15 edges which forms a Lehmer-3 mean graph.  
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Theorem: 2.7 

mK3 (Pnʘk1) be a Lehmer-3 mean graph 

Proof: 

Let G be a graph obtained from the union of m K3 and (PnʘK1) 

 Let K3  be a complete graph with 3 vertices   

Let (PnʘK1) be a comb with vertices as v1,v2…vn ; w1,w2…wn respectively 

Define a function f: V(G)  {1,2,… q+1} defined by 

 

f(u
j
i) =  3(i-1) + j ; 1≤ i ≤ m, 1≤ j ≤ 3  

f(vk ) =  3m + (2k -1)  ; 1≤ k ≤ n 

f(wk) =  3m+ 2k  ; 1≤ k ≤ n 

 

Thus we obtain distinct edge labels. 

Hence  m K3  ( PnʘK1)  be a Lehmer-3 mean graph 

Example: 2.8 

5K3  (P5ʘK1) is a Lehmer-3 mean graph 
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Theorem: 2.9 

nK3(Pmʘk1,2) be a Lehmer-3 mean graph 

Proof: 

Let G be a graph obtained from the union of nK3 and (PmʘK1,2) 

 Let K3 be a comlete graph with 3 vertices   

Let (PmʘK1,2) be a graph with  vertices  v1,v2…vm ; w1,w2…wm ;x1,x2…xm respectively 

Define a function f: V(G)  {1,2,… q+1} defined by 

 

f(u
j
i) =  3(i-1) + j ; 1≤ i ≤ n, 1≤ j ≤ 3  

f(vk) =  3n + (3k -2)  ; 1≤ k≤ m 

f(wk) =  3n+ (3k-1)  ; 1≤ k ≤ m 

f(xk) =  3n+ 3k    ; 1≤ k ≤ m 

 

Thus we obtain distinct  edge labels. 

Hence  nK3  PmʘK1,2)  is a Lehmer-3 mean graph 

Example: 2.10 

5K3  (P4ʘK1,2) is a Lehmer-3 mean graph 
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Theorem: 2.11 

nK3 (Pmʘk1,3) be a Lehmer-3 mean graph 

Proof: 

Let G be a graph obtained from the union of  nK3 and (PmʘK1,3) 

 Let K3  be a complete graph with 3 vertices   

Let (PmʘK1,3) be a graph with  vertices  v1,v2…vm ;  w1,w2…wm ;  x1,x2…xm  ; y1,y2…ym 

respectively 

Define a function f: V(G)  {1,2,… q+1} defined by 

 

f(u
j
i) =  3(i-1) + j ; 1≤ i ≤ n, 1≤ j ≤ 3  

f(vk) =  3n + (4k -3)  ; 1≤ k ≤ m 

f(wk) =  3n+ (4k-2)  ; 1≤ k ≤ m 

f(xk) =  3n+ (4k-1)    ; 1≤ k ≤ m 

f(yk) =  3n+ 4k   ; 1≤ k ≤ m 

 

Hence the distinct edge labeling are obtain.                                                                                   

Hence  nK3  ( PmʘK1,3)  is a Lehmer-3 mean graph 
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Example: 2.12 

5K3  (P4ʘK1,3) is a Lehmer-3 mean graph 

 
Theorem: 2.13 

nK3 (Pmʘk3) be a Lehmer-3 mean graph 

Proof: 

Let G be a graph obtained from the union of  n times K3 and (PmʘK3) 

Let K3  be a complete graph with 3 vertices   

Let (PmʘK3) be a graph with  vertices  v1,v2…vm ;  w1,w2…wm ;  x1,x2…xm  respectively 

Define a function f: V(G)  {1,2,… q+1} defined by 

 

f(u
j
i) =  3(i-1) + j ; 1≤ i ≤ n, 1≤ j ≤ 3  

f(vk ) =  3n + (4k -3)  ; 1≤ k ≤ m 

f(wk) =  3n+ (4k-2)  ; 1≤ k ≤ m 

f(xk) =  3n+ (4k-1)    ; 1≤ k ≤ m 

 

Hence we obtain distinct edge labeling.                                                                                              

Hence  nK3 ( PmʘK3)  is a Lehmer-3 mean graph 
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Example: 2.14 

5K3  (P5ʘK3) is a Lehmer-3 mean graph 

 

 
 

 

Theorem:2.15 

nK3 (Cmʘk1) be a Lehmer-3 mean graph 

Proof: 

Let G be a graph obtained from the union of  nK3 and (CmʘK1) 

 Let K3  be a complete graph with 3 vertices  respectively 

Let (CmʘK1) be a graph  with  vertices  v1,v2…vm ; w1,w2…wm respectively 

Define a function f: V(G)  {1,2,… q+1} defined by 

 

f(u
j
i) =  3(i-1) + j ; 1≤ i ≤ n, 1≤ j ≤ 3  

f(vk ) =  3n + (2k -1)  ; 1≤ k≤ m 

f(wk) =  3n+ 2k   ; 1≤ k ≤ m 

 

Thus  we obtain distinct  edge labels. 

Hence  nK3 ( CmʘK1)  is a Lehmer-3 mean graph 
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Example: 2.16 

5K3  (P6ʘK1) is a Lehmer-3 mean graph
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