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Abstract:  The concept of near mean Graph was introduced in [9]. A function ࢌ is called a near mean Labeling of graph ࡳ if 
(ࡳ)ࢂ:ࢌ → { ૙, ૚,૛, … … . ࢗ. − ૚,ࢗ + ૚ } is injective and the induced function  (ࡳ)ࡱ:∗ࢌ → { ૚,૛, … … .  defined as { ࢗ.

ࢋ)∗ࢌ = (࢛࢜ = ൞

(࢛)ࢌ + (࢜)ࢌ
૛ (࢛)ࢌ ࢌ࢏ + ࢔ࢋ࢜ࢋ ࢙࢏(࢜)ࢌ 

(࢛)ࢌ + (࢜)ࢌ + ૚
૛ (࢛)ࢌ ࢌ࢏ + ࢊࢊ࢕ ࢙࢏ (࢜)ࢌ

 

is bijective. The graph which admits near mean labeling is called a near mean Graph. In this paper, we proved that   (࢔ࡴ)ࡿ ∶
࢔) (࢔ࡴ)ࡿ,(ࢊࢊ࢕ :࢔)  ∶ ,(࢔ࢋ࢜ࢋ   .are near mean graphs (ା࢔ࡼ)ࡿ
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I. INTRODUCTION 
 

We begin with simple, finite, connected and undirected graph ܩ =    with p vertices and q edges. For standard ( (ܩ)ܧ,(ܩ)ܸ )
terminology and notations we follow (Harary, F., 1972). We will provide brief summary of definitions and other information which 
are prerequisites for the present investigations. 

II. PRELIMINARIES 
A function ݂ is called a near mean labeling of graph ܩ if ݂:ܸ(ܩ) → { 0, 1, 2, … … .   is injective and the induced function { ݍ.
(ܩ)ܧ:∗݂ → { 1, 2, … … . .  defined as { ݍ

݂∗(݁ = (ݒݑ = ቐ
௙(௨)ା௙(௩)

ଶ
(ݑ)݂ ݂݅ + ݊݁ݒ݁ ݏ݅(ݒ)݂ 

௙(௨)ା௙(௩)ାଵ
ଶ

(ݑ)݂ ݂݅ + ݀݀݋ ݏ݅ (ݒ)݂
  is bijective. The graph which admits near mean labeling is called a near 

mean graph. 
1) Definition 2.1. Let ܩ be a graph. For each vertex ݑ of a graph ܩ, take a new vertex ݒ . Join  ݒ  to those vertices of ܩ adjacent 

to ݑ . The graph thus obtained is called the splitting graph of ܩ. It is denoted by ܵ(ܩ) . For a graph ܩ, the splitting graph ܵ of 
(ݑ)ܰ such that ܩ of ݑ corresponding to each vertex ݒ is obtained by adding a new vertex ܩ =  .(ܩ)ܵ and it is denoted by (ݒ)ܰ

2) Definition 2.2.  Let ܪ௡ –graph of a path ௡ܲ is the graph obtained from two copies of ௡ܲ with vertices ݒଵ,ݒଶ,ݒଷ, … … … . . ,  ௡ andݒ
,ଷݑ,ଶݑ,ଵݑ … … … . . ೙శభݒ ௡ by joining the verticesݑ,

మ
 and ݑ೙శభ

మ
 by means of an edge if n is odd and vertices ݒ೙

మାଵ
 and ݑ௡/ଶ if n is 

even. 
3) Definition 2.3.    ܩଵ  Ѳ   ܩଶ  of two graphs  ܩଵand   ܩଶ  is obtained by taking one copy of   ܩଵ ( with p vertices) and p copies of   ܩଶ 

and then joining the ith  vertex of   ܩଵ  to every vertex in the ith copy of   ܩଶ . When   ܩଵ = ௡ܲ and     ܩଶ = ݉ܭଵ we obtain Pn Ѳ 
mk1 . 

III. MAIN RESULTS 
Theorem 3.1:        S(Hn) : (n: odd) is Mean Graph. 
Proof:   Let V[S(Hn)] = {(ui,vi, ui

1, vi
1) : 1 ≤ i ≤ n} 

E[S(Hn)] = {[(uiui+1) (ui
1ui+1) : 1 ≤ i ≤ n-1]  [( viui+1)  (uivi+1)  (vi

1u1
i+1)  (ui

1v1
i+1)  : 1 ≤ i ≤ n-1]  

(u(n+1)/2u1
(n+1)/2)  (v(n+1)/2u1

(n+1)/2)  (u(n+1)/2v1
(n+1)/2) } 

Let f : V[S(Hn)]→ {0,1,2,……..,q} by 
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(ଶ௜ିଵݑ)݂                  =  2(݅ − 1)                                        1 ≤  ݅ ≤  [݊ + 1]/2    
(ଶ௜ݑ)݂                      =  4݊ − 1 + 2(i − 1)                       1 ≤  ݅ ≤  [݊ − 1]/2    
(ଶ௜ିଵݒ)݂                  =  4݊ − 2 + 2(i − 1)                       1 ≤  ݅ ≤  [݊ + 1]/2    
(ଶ௜ݒ)݂                       =  2݅ − 1                                             1 ≤  ݅ ≤  [݊ − 1]/2    
௡ାଶିଶ௜ᇱݒ)݂ )              = ݊ + 2(݅ − 1)                                  1 ≤  ݅ ≤  [݊ + 1]/2                 
௡ାଵିଶ௜ᇱݒ)݂ )              =  5݊ − 1 + 2(݅ − 1)                       1 ≤  ݅ ≤  [݊ − 1]/2                 
௡ାଵିଶ௜ᇱݑ)݂ )              = ݊ − 1 + 2݅                                       1 ≤  ݅ ≤  [݊ − 1]/2                 
௡ାଶିଶ௜ᇱݑ)݂ )              = 5݊ − 2 + 2(݅ − 1)                          1 ≤  ݅ ≤  [݊ − 1]/2                
ଵᇱݑ)݂ ) = 6݊ − 2 
 
The induced edge labeling are 
f *(uiui+1)                             = 2n+i-1          1 ≤ i ≤ n-1 
f *(u2i-1v2i)                           = 2i-1                  1 ≤ i ≤ [n-1]/2 
f *(u2iv2i+1)  = 4n+2(i-1)       1 ≤ i ≤ [n-1]/2 
f *(v2i-1u2i) = 4n-1+2(i-1)       1 ≤ i ≤ [n-1]/2 
f *(v2iu2i+1)  = 2i                        1 ≤ i ≤ [n-1]/2 
f *(u1

n+1-iu1
n-i)  = 3n+i-1             1 ≤ i ≤ n-1 

f *(v1
n+2-2iu1

n+1-2i)  = n+2i-1        1 ≤ i ≤ [n-1]/2 
f *(v1

n+1-2iu1
n-2i)  = 5n+2(i-1)        1 ≤ i ≤ [n-1]/2 

f *(v1
n+1-2iu1

n+2-2i) = 5n-1+2(i-1)     1 ≤ i ≤ [n-1]/2 
f *(v1

n-2iu1
n+1-2i)  = n+2i            1 ≤ i ≤ [n-1]/2 

f *(u(n+1)/2u1
(n+1)/2)  = 3n-1 

f *(v(n+1)/2u1
(n+1)/2)  = n if  n≡ 3 (mod 4) 

f *(v(n+1)/2u1
(n+1)/2) = 5n-2         if n≡ 1 (mod 4) 

f *(v1
(n+1)/2u(n+1)/2)  = 5n-2            if n≡ 3 (mod 4) 

f *(v1
(n+1)/2u(n+1)/2)  = n      if n≡ 1( mod 4) 

Hence, distinct induced edge labels shows that S(Hn)  (n : odd) is a Mean graph. For example, S(H5) and  S(H7) are Mean Graph an 
shown in the  figure 3.2 and 3.3 respectively. 

 
Figure 3.2    S(H5) : n 1 (mod 4) 
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Figure 3.3  S(H7) : n  3 (mod 4) 

Theorem 3.4 :      S(Hn) (n : even) is Mean Graph. 
Proof: Let V[S(Hn)] = {ui,vi,ui

1,vi
1 : 1 ≤ i ≤ n } 

E[S(Hn)] = {[(uiui+1)  (ui
1u1

i+1) : 1 ≤ i ≤ n-1]  (un/2u1
[n/2]+1) [(viui+1)  (uivi+1) : 1 ≤ i ≤ n-1] 

                    [(vi
1u1

i+1)  (ui
1v1

i+1) : 1 ≤ i ≤ n-1]  (vn/2u1
(n/2)+1)  (un/2v1

(n/2)+1)} 
Let f : V[S(Hn)]→ {0,1,2,………..,q} 
f (u2i-1)  = 2(i-1)                   1 ≤ i ≤ n/2 
f (u2i)  = 4n-1+2(i-1)        1 ≤ i ≤ n/2 
f (v2i-1)  = 4n-2+2(i-1)          1 ≤ i ≤ n/2 
f (v2i)  = 2i-1                1 ≤ i ≤ n/2 
f (u1

2i-1)  = n+2(i-1)             1 ≤ i ≤ n/2 
f (u1

2i )  = 5n-1+2(i-1)         1 ≤ i ≤ [n/2]-1 
f (un

’)  = 6n-2 
f (v1

2i-1)  = 5n-2+2(i-1)       1 ≤ i ≤ n/2 
f (v1

2i)                  = n+1+2(i-1)                   1 ≤ i ≤ n/2 
The induced edge labeling are 
f*(uiui+1)                = 2n+i-1                        1 ≤ i ≤ n-1 
f*(u2i-1v2i)              = 2i-1                            1 ≤ i ≤ n/2 
f*(u2iv2i+1)              = 4n+2(i-1)                    1 ≤ i ≤ [n/2]-1 
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f*(v2i-1u2i)              = 4n-1+2(i-1)                 1 ≤ i ≤ n/2 
f*(v2iu2i+1)              = 2i                               1 ≤ i ≤ [n/2]-1 
f*(ui

1u1
i+1)              = 3n+i-1                        1 ≤ i ≤ n-1 

f*(u1
2i-1v1

2i)            = n+2i-1                        1 ≤ i ≤ n/2 
f*(u1

2iv1
2i+1)           = 5n+2(i-1)                    1 ≤ i ≤ [n/2]-1 

f*(v1
2i-1u1

2i)           = 5n-1+2(i-1)                 1 ≤ i ≤ n/2 
f*(v1

2iu1
2i+1)           = n+2i                           1 ≤ i ≤ [n/2]-1 

f*(un/2u1
(n/2)+1)        = 3n-1 

f*(vn/2u1
(n/2)+1)        = n                            if n≡ 0 mod 4 

f*(vn/2u1
(n/2)+1)        = 5n-2                           if n ≡ 2 mod 4 

f*(un/2v1
(n/2)+1)        = 5n-2                           if n≡ 0 mod 4 

f*(un/2v1
(n/2)+1)        = n                            if n ≡ 2 mod 4 

 
Hence, distinct induced edge labels shows that S(Hn) (n : even) is a Mean graph. For example, S(H4) and S(H6) are Mean Graphs as 
shown in the figure 3.5 and 3.6 respectively. 

 
Figure  3.5     S(H4) : n  0 (mod 4) 

 
Figure 3.6  S(H6) : n  2( mod 4) 
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Theorem 3.7:     S(PnѲ 2k1) is Mean Graph. 
Proof:   Let V[S(PnѲ 2k1)] = { [(ui,vi) : 1 ≤ i ≤ n]  [(uij,vij) : 1 ≤ i ≤ n, 1 ≤ j ≤ 2] } 
E[S(PnѲ 2k1)] =  [(uiui+1) : 1 ≤ i ≤ n-1]  [(uiuij)  (viuij) (uivij) : 1 ≤ i ≤ n, 1 ≤ j ≤ 2]                                                    
[(viui+1) : 1 ≤ i ≤ n-1]  [(uivi+1) : 1≤ i ≤n-1 

Let f : V [S(PnѲ 2k1)] → {0,1,2,………..,q} 
Case: (i)  when n≡ 0 (mod 2) 
f (u2i-1)  = 6i-5                    1 ≤ i ≤ n/2 
f (u2i)  = 6n+2+6(i-1)    1 ≤ i ≤ n/2 
f (v2i-1,1)  = 6(i-1)             1 ≤ i ≤ n/2 
f (v2i-1,2)  = 6i-4             1 ≤ i ≤ n/2 
f (u2i,1)  = 6i-3                   1 ≤ i ≤ n/2 
f (u2i,2)  = 6i-1          1 ≤ i ≤ n/2 
f (v2i)  = 6i-2                1 ≤ i ≤ n/2 
f (v2i-1)  = 6(n+i)-7         1 ≤ i ≤ n/2 
f (v2i,1)  = 6n-5+6i        1 ≤ i ≤ n/2 
f (v2i,2)  = 6n-3+6i           1 ≤ i ≤ [n/2]-1 
f (vn,2)  = 9n-2 
f (u2i-1,1)  = 6n-8+6i        1 ≤ i ≤ n/2 
f (u2i-1,2)  = 6n-6+6i        1 ≤ i ≤ n/2 
The induced edge labeling are 
f*(u2i-1v2i-1,1)          = 6i-5               1 ≤ i ≤ n/2 
f*(u2i-1v2i-1,2)          = 6i-4               1 ≤ i ≤ n/2 
f *(u2iv2i,1)              = 6n-4+6i                    1 ≤ i ≤ n/2 
f *(u2iv2i,2)                     = 6n-3+6i                    1 ≤ i ≤ n/2 
f*(uiui+1)  = 3n-1+3i              1 ≤ i ≤ n-1 
f*(uiui,1)  = 3n-3+3i          1 ≤ i ≤ n 
f*(uiui,2)  = 3n-2+3i          1 ≤ i ≤ n 
f*(v2iu2i,1)  = 6i-2               1 ≤ i ≤ n/2 
f*(v2iu2i,2)  = 6i-1             1 ≤ i ≤ n/2 
f *(v2i-1u2i-1,1)  = 6n-7+6i     1 ≤ i ≤ n/2 
f*(v2i-1u2i-1,2)  = 6(n-1)+6i        1 ≤ i ≤ n/2 
f*(v2i-1u2i)  = 6n-5+6i        1 ≤ i ≤ n/2 
f*(v2iu2i+1)  = 6i                 1 ≤ i ≤ [n/2]-1 
f*(v2iu2i-1)  = 6i-3               1 ≤ i ≤ n/2 
f *(v2i+1u2i)  = 6n-2+6i          1 ≤ i ≤ [n/2]-1 
 
Hence, distinct induced edge labels shows that S(PnѲ 2k1) (n : even)is a Mean graph. For example, S(P4Ѳ 2k1) is mean Graphs an 
shown in the figure 3.5. 

 
Figure 3.8  S(P4Ѳ 2k1): n  0 (mod 2) 
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Case: (ii) When n ≡ 1 (mod 2) 
f (u2i-1)        = 6i-5              1 ≤ i ≤ [n+1]/2 
f (u2i)        = 6n-4+6i                1 ≤ i ≤ [n-1]/2 
f (v2i-1,1)        = 6(i-1)                   1 ≤ i ≤ [n+1]/2 
f (v2i-1,2)        = 6i-4                        1 ≤ i ≤ [n+1]/2 
f (v2i,1)        = 6(n+i)-5               1 ≤ i ≤ [n-1]/2 
f (v2i,2)        = 6(n+i)-3               1 ≤ i ≤ [n-1]/2 
f (u2i,1)        = 6i-3                        1 ≤ i ≤ [n-1]/2 
f(u2i,2)        = 6i-1              1 ≤ i ≤ [n-1]/2 
f (u2i-1,1)        = 6(n+i)-8                    1 ≤ i ≤ [n+1]/2 
f (u2i-1,2)        = 6(n+i-1)                 1 ≤ i ≤ [n-1]/2 
f (un,2)        = 9n-2 
f (v2i)        = 6i-2                          1 ≤ i ≤ [n-1]/2 
f (v2i-1)        = 6(n+i)-7                     1 ≤ i ≤ [n+1]/2 
The induced edge labeling are 
f *(u2i-1v2i-1,1)  = 6i-5                               1 ≤ i ≤ [n+1]/2 
f *(u2i-1v2i-1,2)  = 6i-4                               1 ≤ i ≤ [n+1]/2 
f*(u2iv2i,1)  = 6(n+i)-4               1 ≤ i ≤ [n-1]/2 
f*(u2iv2i,2)  = 6(n+i)-3             1 ≤ i ≤ [n-1]/2 
f*(uiui+1)  = 3(n+i)-1                1 ≤ i ≤ n-1 
f *(uiui,1)  = 3(n+i-1)                1 ≤ i ≤ n 
f*(uiui,2) = 3(n+i)-2               1 ≤ i ≤ n 
f*(v2iu2i,1)  = 6i-2                     1 ≤ i ≤ [n-1]/2 
f*(v2iu2i,2)  = 6i-1                    1 ≤ i ≤ [n-1]/2   
f *(v2i-1u2i-1,1)  = 6(n+i)-7               1 ≤ i ≤ [n+1]/2 
f*(v2i-1u2i-1,2)  = 6(n+i-1)            1 ≤ i ≤ [n+1]/2 
f*(v2i-1u2i)  = 6(n+i)-5             1 ≤ i ≤ [n-1]/2 
f*(v2iu2i+1)  = 6i                        1 ≤ i ≤ [n-1]/2 
f*(v2iu2i-1)  = 6i-3                      1 ≤ i ≤ [n-1]/2 
f*(v2i+1u2i)  = 6(n+i)-2              1 ≤ i ≤ [n-1]/2 
Hence, distinct induced edge labels shows that S(PnѲ 2k1) (n : odd)is a Mean graph.  
For example, S(P3Ѳ 2k1) is Mean Graphs an shown in the figure 3.6. 

   
Figure 3.9  S(P3Ѳ 2k1): n  1 (mod 2) 
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