
IOSR Journal of Mathematics (IOSR-JM)  

e-ISSN: 2278-5728, p-ISSN: 2319-765X. Volume 12, Issue 6 Ver. III (Nov. - Dec.2016), PP 12-18 

www.iosrjournals.org 

DOI: 10.9790/5728-1206031218                                           www.iosrjournals.org                                   12 | Page 

 

Skolem Difference Fibonacci Mean Labelling of Special Class of 

Path Related Graphs 
 

L. Meenakshi Sundaram
1
, A. Nagarajan

2 

1
(Assistant professor, Department of Mathematics, V. O. Chidambaram College, Thoothukudi, Tamil Nadu, 

India) 
2
(Associate professor, Department of Mathematics, V. O. Chidambaram College, Thoothukudi, Tamil Nadu, 

India) 

___________________________________________________________________________ 

Abstract: The concept of Skolem difference mean labelling was introduced by K. Murugan and                        

A. Subramanian [2]. The concept of Fibonacci labelling was introduced by David W. Bange and Anthony E. 

Barkauskas [1]in the form Fibonacci graceful. This motivates us to introduce Skolem difference Fibonacci 

mean labelling and is defined as follows: “A graph G with p vertices and q edges is said to have Skolem 

difference Fibonacci mean labelling if it is possible to label the vertices x∈ V with distinct elements f(x) from the 

set {1,2,...,Fp+q}  in such a way that the edge e = uv is labelled with 
 𝑓 𝑢 −𝑓(𝑣)

2
  if  𝑓 𝑢 − 𝑓(𝑣)  is even and 

 𝑓 𝑢 −𝑓(𝑣) +1

2
 if  𝑓 𝑢 − 𝑓(𝑣)  is odd and the resulting edge labels are distinct and are from       {F1, F2,...,Fq}. A 

graph that admits Skolem difference Fibonacci mean labelling is called a Skolem difference Fibonacci mean 

graph”. In this paper, we prove that (Pn : K1,m), Pm ⊝ S2, n, 𝑃𝑛(𝑚 )
, (Pn : C3) and  (PnSm)

k
  are Skolem difference 

Fibonacci mean graphs. 

Keywords: Skolem difference mean labelling, Fibonacci labelling, Skolem difference Fibonacci mean labelling  

 

I. Introduction 
A graph G with p vertices and q edges is said to have Skolem difference Fibonacci mean labelling if it 

is possible to label the vertices x∈ V with distinct elements f(x) from the set {1,2,...,Fp+q}  in such a way that the 

edge e = uv is labelled with 
 f u −f(v)

2
  if  f u − f(v)  is even and 

 𝑓 𝑢 −𝑓(𝑣) +1

2
 if  f u − f(v)  is odd and the 

resulting edge labels are distinct and are from {F1, F2,...,Fq}. A graph that admits Skolem difference Fibonacci 

mean labelling is called a Skolem difference Fibonacci mean graph. It was found that standard graphs [7],         

H- class of graphs [8], some special class of graphs [9] and some special class of trees [10] are Skolem 

difference Fibonacci mean graphs. 

 

II. Preliminaries 
In this section, some basic definitions and preliminary ideas are given which is useful for proving theorems. 

Definition 2.1[3]: 

Let G be a graph with fixed vertex v and let (Pm : G) be the graph obtained from m copies of G and the path     

Pm : u1u2...um by joining ui with the vertex v of the i
th

 copy of G by means of an edge, for 1 ≤ i ≤ n. 

Definition 2.2[3]: 

The graph Pm⊝ Sn is the tree obtained from the path Pm by adding a star graph Sn to each of the pendant vertices 

of Pm. It has 2n+m vertices and 2n+m-1 edges. 

Definition 2.3[3]: 

Let T be any tree. Denote the tree obtained from T, by considering two copies of T and adding an edge between 

them, by T(2) and in general the graph obtained from T(n-1) and T by adding and edge between them is denoted by 

T(n). Note that T (n) is nothing but T. 

Definition 2.4[3]: 

Let G be any graph and Sm be a star with m spokes.  We denote by G  Sm the graph obtained from G by 

identifying one vertex of G with any vertex of Sm other than the centre of Sm. 

Definition 2.5[3]: 

A regular bamboo tree is one point union of (Pn  Sm)
k
 where k is the number of copies of Pn  Sm.  
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III. Main Results 
Theorem 3.1 
The graph (Pn : K1,m) is Skolem difference Fibonacci mean graph for all n ˃ 1 and      m ≥ 1. 

Proof: 

Let G be the graph (Pn : K1,m). 

 Let V (G) = {ui, vi, vij / 1 ≤ i ≤ n and 1 ≤ j ≤ m} 

        E (G) = {uiui+1/ 1 ≤ i ≤ n-1} ∪ {uivi / 1 ≤ i ≤ n} ∪ {vivij/ 1 ≤ i ≤ n and 1 ≤ j ≤ m} 

 Then  𝑉(𝐺)  = 2n+mn and  𝐸(𝐺)  = 2n+mn-1 

 Let f: V → {1,2,...,F4n+2mn-1} be defined as follows 

 f (ui) = 2Fi+1, 1 ≤ i ≤ n 

f (vi) = 2Fn+(m+1)(i-1) + f(ui), 1 ≤ i ≤ n 

f (vij) = 2Fn+(m+1)(i-1)+j + f(vi), 1 ≤ i ≤ n and 1 ≤ j ≤ m 

f
+
(E)    = {f(uiui+1) / i=1,2,...,n-1} ∪  { f(uivi) / 1 ≤ i ≤ n} ∪ {f(vivij)/ 1 ≤ i ≤ n and 1 ≤ j ≤ m} 

= {f(u1u2), f(u2u3), ..., f(un-1un)} ∪  { f(u1v1), f(u2v2),..., f(unvn)} ∪  {f(v1v11), f(v1v12),..., f(v1v1m), f(v2v21), 

f(v2v22),..., f(v2v2m),..., f(vnvn1), f(vnvn2),..., f(vnvnm)} 

 = { 
 f u1 −f(u2)

2
 ,  

 f u2 −f(u3)

2
 ,...,  

 f un−1 −f(un )

2
 } ∪  { 

 f u1 −f(v1)

2
 ,  

 f u2 −f(v2)

2
 ,...,  

 f un  −f(vn )

2
 } ∪  { 

 f v1 −f(v11 )

2
 , 

 
 f v1 −f(v12 )

2
 ,...,  

 f v1 −f(v1m )

2
 ,  

 f v2 −f(v21 )

2
 ,  

 f v2 −f(v22 )

2
 ,...,  

 f v2 −f(v2m )

2
 ,...,  

 f vn  −f(vn 1)

2
 ,  

 f vn  −f(vn 2)

2
 ,..., 

 
 f vn  −f(vnm )

2
 } 

 = { 
2F2−2F3

2
 ,  

2F3−2F4

2
 ,...,  

2Fn −2Fn +1

2
 } ∪ { 

f u1 −2Fn −f(u1)

2
 ,  

f u2 −2Fn +m +1−f(u2)

2
 ,...,  

f un  −2Fn + m +1 (n−1)−f(un )

2
 } 

∪  {  
f v1 −2Fn +1−f(v1)

2
 ,  

f v1 −2Fn +2−f(v1)

2
 ,...,   

f v1 −2Fn +m −f(v1)

2
 ,  

f v2 −2Fn +m +2−f(v2)

2
 , 

 
f v2 −2Fn +m +3−f(v2)

2
 ,...,   

f v2 −2Fn +2m +1−f(v2)

2
 ,...,  

f vn  −2Fn + m +1  n−1 +1−f(vn )

2
 , 

 
f vn  −2Fn + m +1  n−1 +2−f(vn )

2
 ,...,  

f vn  −2Fn + m +1  n−1 +m −f(vn )

2
 } 

= {F1, F2,..., Fn-1} ∪   {Fn, Fn+m+1,..., F2n+mn-m-1} ∪  {Fn+1, Fn+2,..., Fn+m, Fn+m+2, Fn+m+3,..., Fn+2m+1,..., F2n+mn-m,     

F2n+mn-m+1,..., F2n+mn-1} 

= { F1, F2,..., Fn-1, Fn, Fn+1, Fn+2,..., Fn+m, Fn+m+1, Fn+m+2, Fn+m+3,..., Fn+2m+1,..., F2n+mn-m-1, F2n+mn-m, F2n+mn-m+1,..., 

F2n+mn-1} 

= {F1, F2, ..., F2n+mn-1} 

Thus, the induced edge labels are distinct and are F1, F2, ..., F2n+mn-1. 

Hence, the graph (Pn : K1,m) is Skolem difference Fibonacci mean graph for all n ˃ 1 and  m ≥ 1. 

 

Example 3.2: 

The Skolem difference Fibonacci mean labelling of the graph (P4  : K1,3) is 

 
     Figure 1 
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Theorem 3.3 

Pm ⊝ S2, n is Skolem difference Fibonacci mean graph for all m, n ≥ 2. 

(Recall that S2, n is the graph obtained from K1, n by subdividing each edge exactly once) 

 

Proof: 

 Let G be the graph Pm ⊝ S2, n. 

 Le u0 be the centre of the first subdivided star S2, n and v0 be the centre of the second subdivided star  

S2, n. Let u0 and v0 be identified with the vertices w1 and wm respectively. 

 Let V (G) = {ui, ui
1
, vi, vi

1
, wj/ 1 ≤ i ≤ n and 1 ≤ j ≤ m} 

        E (G) = {uiui
1
, vivi

1
, u0w2, wm-1v0, wjwj+1 /1 ≤ i ≤ n and 2 ≤ j ≤ m-2} ∪ {u0ui, v0vi/1 ≤ i ≤ n} 

Then  𝑉(𝐺)  = 4n+m and  𝐸(𝐺)  = 4n+m-1 

 Let f: V (G) → {1, 2,..., 𝐹8𝑛+2𝑚−1} be defined as follows 

 f (w1) = f (u0) = 1 

 f (wm) = f(v0) =2F2n+m-1 + f(wm-1) 

 f (ui) = 2Fi+1, 1 ≤ i ≤ n 

 f (ui
1
) = 2Fn+ i+ f(ui), 1 ≤ i ≤ n 

 f (wj) =2F2n+j-1 + f(wj-1), 2 ≤ j ≤ m-1 

 f (vi) = 2F2n+m+i-1 + f(v0), 1 ≤ i ≤ n 

 f (vi
1
) = 2F3n+m+i-1 + f(vi), 1 ≤ i ≤ n 

f
+ 

(E) = {f(uiui
1
), f(vivi

1
), f(u0w2), f(wm-1v0), f(wjwj+1) /1 ≤ i ≤ n and 2 ≤ j ≤ m-2} ∪ {f(u0ui), f(v0vi) /1 ≤ i ≤ n} 

         = {f(u1u1
1
), f(u2u2

1
),..., f(unun

1
), f(v1v1

1
), f(v2v2

1
), ...,f(vnvn

1
), f(u0w2), f(wm-1v0), f(w2w3), f(w3w4),...,     

f(wm-2wm-1)} ∪ {f(u0u1), f(u0u2), ..., f(u0un), f(v0v1), f(v0v2), ..., f(v0vn)} 

         = { 
 f u1 −f(u1

1)

2
 ,  

 f u2 −f(u2
1)

2
 ,...,  

 f un  −f(un
1)

2
 ,  

 f v1 −f(v1
1)

2
 ,  

 f v2 −f(v2
1)

2
 ,...,  

 f vn  −f(vn
1)

2
 ,   

 f u0 −f(w2)

2
 , 

 
 f wm −1 −f(v0)

2
 ,  

 f w2 −f(w3)

2
 ,  

 f w3 −f(w4)

2
 ,...,  

 f wm −2 −f(wm −1)

2
 } ∪ {  

 f u0 −f(u1)

2
 ,  

 f u0 −f(u2)

2
 ,..., 

 
 f u0 −f(un )

2
 ,  

 f v0 −f(v1)

2
 ,  

 f v0 −f(v2)

2
 ,...,       

 f v0 −f(vn )

2
 } 

         = { 
f u1 −2Fn +1−f(u1)

2
 ,  

f u2 −2Fn +2−f(u2)

2
 ,...,  

f un  −2F2n −f(un )

2
 ,  

f v1 −2F3n +m −f(v1)

2
 ,  

f v2 −2F3n +m +1−f(v2)

2
 ,..., 

 
f vn  −2F4n +m −1−f(vn )

2
 ,  

1−2F2n +1−1)

2
 ,  

f wm −1 −2F2n +m −1−f(wm −1)

2
 ,  

f w2 −2F2n +2−f(w2)

2
 ,  

f w3 −2F2n +3−f(w3)

2
 ,...,  

 
f wm −2 −2F2n +m −2−f(wm −2)

2
 } ∪ { 

1−2F1−1

2
 ,  

1−2F2−1

2
 , ...,  

1−2Fn −1

2
 ,  

f v0 −2F2n +m −f(v0)

2
 ,  

f v0 −2F2n +m +1−f(v0)

2
 ,..., 

 
f v0 −2F3n +m −1−f(v0)

2
 } 

          = {Fn+1, Fn+2, ..., F2n, F3n+m, F3n+m+1,..., F4n+m-1, F2n+1, F2n+m-1, F2n+2, F2n+3, ..., F2n+m-2} ∪   { F1, F2,..., Fn, 

F2n+m, F2n+m+1,..., F3n+m-1} 

 

          = {F1, F2,..., Fn, Fn+1, Fn+2,..., F2n, F2n+1, F2n+2, F2n+3, ..., F2n+m-2, F2n+m-1, F2n+m, F2n+m+1,..., F3n+m-1, F3n+m, 

F3n+m+1,..., F4n+m-1} 

          = {F1, F2, ..., F4n+m-1} 

Thus, the induced edge labels are distinct and are F1, F2, ..., F4n+m-1. 

Hence, the graph Pm ⊝ S2, n is Skolem difference Fibonacci mean graph for all m, n ≥ 2. 

 

Example 3.4: 

The Skolem difference Fibonacci mean labelling of the graph P4 ⊝ S2, 3 is 

 
           Figure 2 
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Theorem 3.5 

The graph 𝑃𝑛(𝑚 )
 is skolem difference Fibonacci mean graph for all n, m ≥ 2. 

Proof: 

 Let G be the graph   𝑃𝑛(𝑚 )
. 

 Let V (G) = {vij / 1 ≤ i ≤ m and 1 ≤ j ≤ n} 

                   E (G) = {vijvi(j+1) / 1 ≤ i ≤ m and 1 ≤ j ≤ n-1} ∪ {vi2v(i+1)2 / 1 ≤ i ≤ m} 

Then  𝑉(𝐺)  = mn and  𝐸(𝐺)  = mn-1 

 Let f: V (G) → {1, 2,..., F2mn-1} be defined as follows 

 f(v11) = 4   

 f (v1j) = 2Fj-1 + f(v1(j-1)), 2 ≤ j ≤  n 

 f (vi2) =  2Fn(i-1) + f(v(i-1)2), 2 ≤ i ≤ m 

 f (vi1) =  2Fn(i-1)+1 + f(vi2), 2 ≤ i ≤ m 

 f (vij) = 2Fn(i-1)+(j-1) + f(vi(j-1)), 2 ≤ i ≤ m and 2 ≤ j ≤  n 

f
+
(E)    = {f(vijvi(j+1)) / 1 ≤ i ≤ m and 1 ≤ j ≤ n-1} ∪ {f(vi2v(i+1)2) / 1 ≤ i ≤ m-1} 

 = {f(v11v12), f(v12v13),..., f(v1(n-1)v1n), f(v21v22), f(v22v23),..., f(v2(n-1)v2n),..., f(vm1vm2), f(vm2vm3),...,          

f(vm(n-1) vmn)} ∪ { f(v12v22), f(v22v32),..., f(v(m-1)2vm2)} 

= {  
 f v11 −f(v12 )

2
 ,  

 f v12 −f(v13 )

2
 ,...,  

 f v1(n−1) −f(v1n )

2
 ,  

 f v21 −f(v22 )

2
 ,  

 f v22 −f(v23 )

2
 ,...,  

 f v2(n−1) −f(v2n )

2
 ,..., 

 
 f vm 1 −f(vm 2)

2
 ,  

 f vm 2 −f(vm 3)

2
 ,...,  

 f vm (n−1) −f(vmn )

2
 } ∪ { 

 f v12 −f(v22 )

2
 ,  

 f v22 −f(v32 )

2
 ,...,  

 f v m −1 2 −f(vm 2)

2
 } 

= { 
f v11 −2F1−f(v11 )

2
 ,  

f v12 −2F2−f(v12 )

2
 ,...,  

f v1(n−1) −2Fn−1−f(v1(n−1))

2
 ,  

2Fn +1+f(v22 )−f(v22 )

2
 ,  

f v22 −2Fn +2−f(v22 )

2
 ,..., 

 
f v2(n−1) −2F2n−1−f(v2(n−1))

2
 ,...,  

2Fn m −1 +1+f(vm 2)−f(vm 2)

2
 ,  

f vm 2 −2Fn  m −1 +2−f(vm 2)

2
 ,..., 

 
f vm (n−1) −2Fn m −1 +n−1−f(vm (n−1))

2
 } ∪ { 

f v12 −2Fn −f(v12 )

2
 ,  

f v22 −2F2n −f(v22 )

2
 ,...,  

f v(m −1)2 −2Fn (m −1)−f(v(m −1)2)

2
 } 

= { F1, F2,..., Fn-1, Fn+1, Fn+2,..., F2n-1,..., Fn(m-1)+1, Fn(m-1)+2,..., Fn(m-1)+(n-1), Fn, F2n,...,     Fn(m-1)} 

= { F1, F2,..., Fn-1, Fn, Fn+1, Fn+2,..., F2n-1, F2n,..., Fn(m-1), Fn(m-1)+1, Fn(m-1)+2,..., Fmn-1} 

= {F1, F2, ..., Fmn-1} 

Thus, the induced edge labels are distinct and are F1, F2, ..., Fmn-1. 

Hence, the graph 𝑃𝑛(𝑚 )
  is skolem difference Fibonacci mean graph for all n, m ≥ 2. 

 

Example 3.6: 

The Skolem difference Fibonacci mean labelling of the graph 𝑃5(4)
  is 

 
     Figure 3 

 

Theorem 3.7 

The graph (Pn : C3) is Skolem difference Fibonacci mean graph for all n ˃1. 

Proof: 

 Let G be the graph (Pn : C3). 

 Let V (G) = {vi, vij /1 ≤ i ≤ n and j = 1, 2, 3} 

        E (G) = {vivi+1/1 ≤ i ≤ n-1}  {vivi1/1 ≤ i ≤ n} {vi1vi2, vi2vi3, vi3vi1/1 ≤ i ≤ n} 
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Then  𝑉(𝐺)  = 4n and  𝐸(𝐺)  = 5n-1 

 Let f: V (G) → {1, 2,..., F9n-1} be defined as follows 

 f (vi) = 2Fi+1, 1≤  i ≤ n 

 f (vi1) = 2Fn+4(i-1) + f(vi), 1≤  i ≤ n 

 f (vi2) = 2Fn+1+4(i-1) + f(vi1), 1≤  i ≤ n 

 f (vi3) = 2Fn+2+4(i-1) + f(vi2) = 2Fn+2+4(i-1) + 2Fn+1+4(i-1) + f(vi1), 1≤  i ≤ n  

f
+ 

(E)    = {f(vivi+1)/1 ≤ i ≤ n-1}  {f(vivi1)/1 ≤ i ≤ n} { f(vi1vi2), f(vi2vi3), f(vi3vi1)/1 ≤ i ≤ n} 

 = {f(v1v2), f(v2v3), ..., f(vn-1vn)}  { f(v1v11), f(v2v21), ..., f(vnvn1)}  { f(v11v12), f(v21v22), ..., f(vn1vn2), 

f(v12v13), f(v22v23), ..., f(vn2vn3), f(v13v11), f(v23v21), ..., f(vn3vn1)}  

  = {  
 f v1 −f(v2)

2
 ,  

 f v2 −f(v3)

2
 ,...,  

 f vn−1 −f(vn )

2
 }  {  

 f v1 −f(v11 )

2
 ,  

 f v2 −f(v21 )

2
 ,...,  

 f vn  −f(vn 1)

2
 }  

{  
 f v11 −f(v12 )

2
 ,  

 f v21 −f(v22 )

2
 ,...,  

 f vn 1 −f(vn 2)

2
 ,  

 f v12 −f(v13 )

2
 ,  

 f v22 −f(v23 )

2
 ,...,  

 f vn 2 −f(vn 3)

2
 ,  

 f v13 −f(v11 )

2
 , 

 
 f v23 −f(v21 )

2
 ,...,  

 f vn 3 −f(vn 1)

2
 } 

 = { 
2F2−2F3

2
 ,  

2F3−2F4

2
 ,...,  

2Fn −2Fn +1

2
 } { 

f v1 −2Fn−f(v1)

2
 ,  

f v2 −2Fn +4−f(v2)

2
 ,...,  

f vn  −2Fn +4(n−1)−f(vn )

2
 } 

 {  
f v11 −2Fn +1−f(v11 )

2
 ,  

f v21 −2Fn +5−f(v21 )

2
 ,...,   

f vn 1 −2Fn +1+4(n−1)−f(vn 1)

2
 ,  

f v12 −2Fn +2−f(v12 )

2
 , 

 
f v22 −2Fn +6−f(v22 )

2
 ,...,   

f vn 2 −2Fn +2+4(n−1)−f(vn 2)

2
 ,  

2Fn +2+2Fn +1+f(v11 )−f(v11 )

2
 ,  

2Fn +6+2Fn +5+f(v21 )−f(v21 )

2
 ,..., 

 
2Fn +2+4(n−1)+2Fn +1+4(n−1)+f(vn 1)−f(vn 1)

2
 } 

 = {F1, F2,..., Fn-1}  {Fn, Fn+4,..., Fn+4(n-1)} {Fn+1, Fn+5,..., Fn+1+4(n-1), Fn+2, Fn+6,..., Fn+2+4(n-1), Fn+3, Fn+7,..., 

F5n-1} 

 = {F1, F2,..., Fn-1}  {Fn, Fn+4,..., F5n-4} {Fn+1, Fn+5,..., F5n-3, Fn+2, Fn+6,..., F5n-2, Fn+3, Fn+7,..., F5n-1} 

 = { F1, F2,..., Fn-1, Fn, Fn+1, Fn+2, Fn+3, Fn+4, Fn+5, Fn+6, Fn+7,..., F5n-4, F5n-3, F5n-2, F5n-1} 

 = {F1, F2, ..., F5n-1} 

 Thus, the induced edge labels are distinct and are F1, F2, ..., F5n-1. 

 Hence, (Pn : C3) is a Skolem difference Fibonacci mean graph for all n ˃1. 

 

Example 3.8: 

Skolem difference Fibonacci mean labelling of the graph (P4: C3) is 

 
     Figure 4 

 

Theorem 3.9 

(PnSm)
k
 is a Skolem difference Fibonacci mean graph for all n, m, k ≥ 2. 

Proof: 

 Let G be (PnSm)
k
 

 Let V (G) = {u, vij, xiℓ/ 1 ≤ i ≤ k , 1 ≤ j ≤ n-1 and 1 ≤ ℓ ≤ m } 

 Let E (G) = {uvi1/ 1 ≤ i ≤ k} ∪ {vij vi (j+1)/ 1 ≤ i ≤ k and 1 ≤ j ≤ n-2} ∪ {vi(n-1)xiℓ /1 ≤ i ≤ k and 1 ≤ ℓ ≤ m} 

Then  𝑉(𝐺)  = (n+m-1) k+1 and  𝐸(𝐺)  = (n+m-1) k  
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Let f: V (G) → {1, 2, ..., F2(n+m-1)k+1} be defined as follows 

f (u) = 1 

f (vi1) = 2Fi+1, 1 ≤ i ≤ k 

f (vij) = 2F(j-1)k + i + f(vi(j-1)), 1 ≤  i ≤ k and 2 ≤ j ≤ n-1 

f (xiℓ) = f(vi(n-1)) + 2F(n-1)k+m(i-1)+ ℓ, 1 ≤ i ≤ k and 1 ≤ ℓ ≤ m 

f
+
(E) = {f(uvi1)/ 1 ≤ i ≤ k} ∪ {f(vij vi (j+1))/ 1 ≤ i ≤ k and 1 ≤ j ≤ n-2} ∪ {f(vi(n-1)xiℓ) /1 ≤ i ≤ k and 1 ≤ ℓ ≤ m} 

         = { f(uv11), f(uv21),..., f(uvk1)} ∪  { f(v11v12), f(v12v13),..., f(v1(n-2)v1(n-1)), f(v21v22), f(v22v23),...,                  

f(v2(n-2)v2(n-1)),..., f(vk1vk2), f(vk2vk3),..., f(vk(n-2)vk(n-1))} ∪ {f(v1(n-1) x11), f(v1(n-1) x12),..., f(v1(n-1) x1m), f(v2(n-1) x21), 

f(v2(n-1) x22),..., f(v2(n-1) x2m),..., f(vk(n-1) xk1), f(vk(n-1) xk2),..., f(vk(n-1) xkm)} 

 = {  
 f u −f(v11 )

2
 ,  

 f u −f(v21 )

2
 ,...,  

 f u −f(vk 1)

2
 } ∪  {  

 f v11 −f(v12 )

2
 ,  

 f v12 −f(v13 )

2
 ,...,  

 f v1(n−2) −f(v1(n−1))

2
 , 

 
 f v21 −f(v22 )

2
 ,  

 f v22 −f(v23 )

2
 ,...,  

 f v2(n−2) −f(v2(n−1))

2
 ,  

 f vk 1 −f(vk 2)

2
 ,  

 f vk 2 −f(vk 3)

2
 ,...,  

 f vk (n−2) −f(vk (n−1))

2
 } ∪        

{  
 f v1(n−1) −f(x11 )

2
 ,  

 f v1(n−1) −f(x12 )

2
 ,...,  

 f v1(n−1) −f(x1m )

2
 ,  

 f v2(n−1) −f(x21 )

2
 ,  

 f v2(n−1) −f(x22 )

2
 ,..., 

 
 f v2(n−1) −f(x2m )

2
 ,...,  

 f vk (n−1) −f(xk 1)

2
 ,  

 f vk (n−1) −f(xk 2)

2
 ,...,  

 f vk (n−1) −f(xkm )

2
 } 

 = {  
1−2F1−1

2
 ,  

1−2F2−1

2
 ,...,  

1−2Fk −1

2
 } ∪  {  

 f v11 −2Fk +1−f(v11 )

2
 ,  

 f v12 −2F2k +1−f(v12 )

2
 ,..., 

 
 f v1(n−2) −2F(n−2)k +1−f(v1(n−2))

2
 ,  

 f v21 −2Fk +2−f(v21 )

2
 ,  

 f v22 −2F2k +2−f(v22 )

2
 ,...,  

 f v2(n−2) −2F(n−2)k +2−f(v2(n−2))

2
 ,..., 

 
 f vk 1 −2F2k −f(vk 1)

2
 ,  

 f vk 2 −2F3k −f(vk 2)

2
 ,...,  

 f vk (n−2) −2F(n−2)k +k −f(vk (n−2))

2
 } ∪  {  

 f v1(n−1) −f v1 n−1  −2F(n−1)k +1

2
 , 

 
 f v1(n−1) −f v1 n−1  −2F(n−1)k +2

2
 ,...,  

 f v1(n−1) −f v1 n−1  −2F n−1 k +m

2
 ,  

 f v2(n−1) −f v2 n−1  −2F n−1 k +m +1

2
 , 

 
 f v2(n−1) −f v2 n−1  −2F n−1 k +m +2

2
 ,..., 

 
 f v2(n−1) −f v2 n−1  −2F n−1 k +m +m

2
 ,...,   

 f vk (n−1) −f vk n−1  −2F n−1 k +m (k−1)+1

2
 , 

 
 f vk (n−1) −f vk n−1  −2F n−1 k +m (k−1)+2

2
 ,...,  

 f vk (n−1) −f vk n−1  −2F n−1 k +m (k−1)+m

2
 } 

= {F1, F2,...,Fk} ∪ {Fk+1, F2k+1,..., F(n-2)k+1, Fk+2, F2k+2,..., F(n-2)k+2,..., F2k, F3k,..., F(n-2)k+k} ∪ {F(n-1)k+1, F(n-1)k+2,...,  

F(n-1)k+m, F(n-1)k+m+1, F(n-1)k+m+2,..., F(n-1)k+2m,..., F(n-1)k+m(k-1)+1, F(n-1)k+m(k-1)+2,..., F(n-1)k+m(k-1)+m } 

= {F1, F2,...,Fk, Fk+1, Fk+2,..., F2k, F2k+1, F2k+2,..., F3k,..., F(n-2)k+1, F(n-2)k+2,..., F(n-2)k+k,    F(n-1)k+1, F(n-1)k+2, ..., F(n-1)k+m, 

F(n-1)k+m+1, F(n-1)k+m+2, ..., F(n-1)k+2m,..., F(n-1)k+m(k-1)+1, F(n-1)k+m(k-1)+2, ..., F(n-1)k+m(k-1)+m } 

= {F1, F2, ..., F(n-1)k+m(k-1)+m} 

= {F1, F2, ..., F(n-1)k +m(k-1+1)} 

= {F1, F2, ..., F(n-1)k +mk} 

= {F1, F2, ..., F(n+m-1)k} 

Thus, the induced edge labels are distinct and are F1, F2, ..., F(n+m-1)k. 

Hence, (PnSm)
k
 is a Skolem difference Fibonacci mean graph for all n, m, k ≥ 2. 

 

Example 3.10: 

Skolem difference Fibonacci mean labelling of the graph (P5S4)
2
 is 

 
Figure 5 
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