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ABSTRACT

The concept of Skolem difference mean labelling was introduced by K. Murugan and A. Subramanian [6]. 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 g 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 |@ if 1f () - f ()| is even and LTI if | £(u) — f(v)| is odd and the resulting edge labels are
distinct and are from {Fy, F.,...,F}. A graph that admits Skolem difference Fibonacci mean labelling is called a

Skolem difference Fibonacci mean graph™. In this paper, we prove that path, star, bistar, B (m, n, k) and union of stars
are Skolem difference Fibonacci mean graphs.
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1. 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,...,Fy.q} in such a way that the edge e = uv is

labelled with |@ if |£(u) — f(v)] is even and 2L if |£(u) — £(v)| is odd and the resulting edge labels are
distinct and are from {Fi, F»,...,F¢}. A graph that admits Skolem difference Fibonacci mean labelling is called a Skolem
difference Fibonacci mean graph. It was found that some special class of trees [7], H- class of graphs [8], some special

class of graphs [9] and path related graphs [10] are Skolem difference Fibonacci mean graphs. The following
definitions and notations are used in main results.

Definition 1.1: A path P, with n points has V = {vy, vy, ..., v} for its vertex set and E (P,) = {ViVy, VoV, ..., Vp.1Vn} IS its
edge set. This path B, is said to have length n-1.

Definition 1.2: A complete bigraph K; ,,, is called a star.
Definition 1.3: The bistar B,, ,, is obtained by joining the centre vertices of K ,,, and K; ,, with an edge.

Definition 1.4: The graph B (m,n,k) is obtained from a path of length k by attaching the star K; ,, and K; ,, with its
pendant vertices.

Definition 1.5: Let G, (V4, E1) and G, (V,, E,) be two graphs. Then their union G = G; U G, is a graph with vertex set
V =V, UV2and edge set E = E; U E,.
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2. MAIN RESULT
Theorem 2.1: The path B, is skolem difference Fibonacci mean graph for all n> 2

Proof: LetV (B,) ={vi/1<i<n}
E (P.) = {ViVis1, VaV1 /1 <i<n-1}

Then [V(B)| =nand |E(B,)| =n-1

Letf:V — {1, 2,..., Fo,.1} be defined as follows
f (Vi) =2Fi, 1<i<n

f'(E) = {f(Vivis)/ i=1,2,...,n-1}

= {f(vyVo), f(Vava), ..., f(Vh1vio)}
:{ f(v))—f(v2)| |fva)—f(v3)

f(vn —1)_f(Vn)|}

2 |’ 2 v 2

_ {|2F2—2F3| |2F3—2F4| |2Fn—2Fn+1 }
2 | 2 rren 2

- {2 |F,—F3] 2 |F3—Fy4| 2 |Fn_Fn+1|}
o e >

= {Fll F2!"'i Fn-l}

Thus, the induced edge labels are distinct and are Fy, Fs,..., Fn1.
Hence the path B, is skolem difference Fibonacci mean graph for all n> 2.

Example 2.2:

r
4 5 10 16 26 42 68

Figure-1
Theorem 2.3: The graph K; ,, is skolem difference Fibonacci mean graph for all n> 1

Proof: LetV (K;,) ={u,ui/1<i<n}
E (Kin)={uui/1<i<n}

Then |V (K;,)| = n+1and |E(K;,)| =n

Letf:V — {1, 2,..., Fons1} be defined as follows
fu=1

f(u)=2F+1,1<i<n

f'(E) = {f(uu)/ L <i<n}
= {f(uuy), f(uuy), ..., f(uu,)}

_ { f(wW—fuy)| | f—=fluz)| f(u)—f(uy) }
- 2 ’ 2 | 2

_ f|1=2F1-1| [1-2F2—1 1-2F, —1

_{l 2 |'| 2 || 2 |}

= {Flv F21"'1 Fn}

Thus, the induced edge labels are distinct and are Fy, F»,..., Fp.
Hence the graph K ,, is skolem difference Fibonacci mean graph for all n> 1.

Example 2.4: The Skolem difference Fibonacci mean labelling of the star graph K; s is

(¥

Figure-2
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Theorem 2.5: The bistar B,, ,, is skolem difference Fibonacci mean graph for all m, n> 1.

Proof: LetV (B, ) ={u,u, v,vj/1<i<mand 1 <j<n}
E (Bnn) ={uv,uu;, vj/l<i<mand 1 <j<n}

Then |V(B,, )| = m+ n+2 and |E(B,, )| = m+n+1

Letf: V — {1, 2,..., Fomson+s} be defined as follows
fu=1

f(u)=2F+1,1<i<m
f(v) = 2Fpatl
f (Vj) = 2Fm+1+j+f(V), 1<j<n

f'(E) = { f(uv), f(uu;), f(vvj) /1<i<mand 1 <j<n}
= {f(uv), f(uuy), f(uuy,), ..., f(uuy), f(vvy), f(wy), ..., f(vvy)}
- { f)—fW)| f(u)—f(u1)| f(u)—f(uz) f)—fum)| |fM)—f(v1)
2 I’ 2 ’ 2 2 |’ 2
|1—2Fm+n—1| |1—2F1—1| |1—2F2—1| |1—2Fm—1| (V)= 2Fm 42— (V) |
- 2 d RN 2 I 2 |’
f(v)=2Fm4+n+1—f(v)

2
= {Fm+11 Fl! FZy"'yFma Fm+2; Fm+3a---aFm+n+l}
= {Flv FZ! ey Fm, Fm+ly Fm+2; Fm+3y ey Fm+n+l}

F)—f(va) |
2 I yraay

F(V)=2Fm 43—
2 I )y

f(v)—f(vn)
2

Jrany )

J

Thus, the induced edge labels are distinct and are Fy, F»,..., Finea.
Hence the graph B,, ,, is skolem difference Fibonacci mean graph for all m, n> 1.

Example 2.6: The Skolem difference Fibonacci mean labelling of the bistar graph By is

3 43

11
Figure-3

Corollary 2.7: The bistar B, ,, is Skolem difference Fibonacci mean graph for all n> 1.

Theorem 2.8: The graph B (m,n,k) is Skolem difference Fibonacci mean graph for all m, n, k> 1(or) K; ,, @ P, @ Ky ,,

is skolem difference Fibonacci mean graph for all m, n, k> 1.

Proof: LetV (B (m, n, K)) ={u;, vj, ws/1<i<m, I <j<nand 1 <s<k+l}
E (B (M, n, K)) = {Walij, WsWss1, Wis1Vj /1 <i<m,1<j<nand 1 <s<k}

Then [V (B(m, n,k))| = k+m+ n+1 and |[E(B(m, n,k))| = k+m+n

Letf: V — {1, 2,..., Fokrom+2n+1} b€ defined as follows
f(wg) = 2Fgp, 1 <s <k+1

f(u;) = 2Fi+f(wy), 1 <i<m
f (Vj) = 2Fm+k+j+f(Wk+1), 1<j<n
' (E) = {f(w.ui), F(WsWes1), f(Wis1vj) /1 <i<m,] <j<nand I <s<k}
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= {f(wiuy), f(waly),..., F(Wilp), F(wi,ws), F(Wows),..., F(WiWir1), F(Wis1Va), F(Wicr Vo), F(Wie1Vi) }
| f(W1)—f(u1)| | fwq)—f(uz)| f(Wl)—f(um)| | flwq)—f(w2)| | fwa)—f(ws3)| | fwi)—f(wy11)|
2 ’ 2 ’ 2 ’ 2 |’ 2 [7 2 |’
f(Wk+1)—f(V1)I | f(Wk+1)—f(V2)I | f(wi+1)—f(vn)
5 , 5 PPN - 5,
|f(W1)—2Fk+1—f(W1)I |f(W1)—2Fk+2—f(W1)I |f(W1)—2Fk+m —f(W1)| |2F2—2F3| |2F3—2F4|
2 I’ 2 [7r 2 (R I B EE T
|2Fk+1—2Fk+2I f(Wk+1)—2Fm+k+1—f(Wk+1)I |f(Wk+1)—2Fm+k+2—f(Wk+1)| |f(Wk+1)—2Fm+k+n—f(Wk+1)|
2 ! 2 ! 2 T 2
{Fk+ll Fk+2,---, Fk+m’ |F2 - F3|l |F3 - F4|,..., |Fk+1 - Fk+2|i Fm+k+1’ Fm+k+2""i Fm+k+n}
= {Fk+ll Fk+2,---, Fk+m’ |F1|, |F2|,..., |Fk|l Fm+k+1: Fm+k+2:---: Fm+k+n}
= {Fli FZ! ) Fk; Fk+1; Fk+2,---, Fk+m’ Fm+k+1’ Fm+k+2:---: Fm+k+n}

ay

Thus, the induced edge labels are distinct and are Fy, F»,..., Frinek-
Hence the graph B (m, n, k) is Skolem difference Fibonacci mean graph for all m, n, k> 1.

Example 2.9: The Skolem difference Fibonacci mean labelling of the graph B(2,3,3) is
14

Figure-4

Definition 2.10: The coconut tree graph is obtained by identifying the central vertex of K, with a pendant vertex of
the path P,

Corollary 2.11: The coconut tree graph B (1, n-1, m) is Skolem difference Fibonacci mean graph.

Corollary 2.12: The graph obtained by the subdivision of the central edge of the bistar B, is Skolem difference
Fibonacci mean graph for all m, n> 1.

Proof: Note that G = B(m,n,2).
Hence G Skolem difference Fibonacci mean graph.

Example 2.13: The Skolem difference Fibonacci mean labelling of the subdivision of the central edge of the bistar Bg 4
is

21 34

Figure-5
Theorem 2.14: The graph U;_, K; ;, is skolem difference Fibonacci mean graph.
Proof: LetV (U{;l Kl,li) = {Uill <i<rju {Uij /1<i<randl <j< E,}
E (Uzr=1 Kl,li) = {Ui Ui /1<i<randl SJ < E,}

© 2016, IJMA. All Rights Reserved 96



L. Meenakshi Sundaram*, A. Nagarajan /
Skolem Difference Fibonacci Mean Labelling of Some Standard Graphs / IIMA- 7(12), Dec.-2016.

Then |V (Ui Kyy,)| = r+ ot Gtk Geand [E(UTZy Ky p)| = Gt Lot £

Letf: V (G) — {1.2,....Foq1+ t2+..+ tr)+r} be defined as follows
flu)=1,f(u)=2

f(ui)=Fi+2,35i§r
f(Ulj) = 2Fj+1, 1<j<

f(Uij) = ZF(Z}(—Z lk—1)+j +f (Ui), 2<i<randl S_] <&

f+(E) = {f(UiUij /1<i<randl SJ < E,}
= {f(usUs1), F(UsUp),..., F(ULU 101), F(UU21), F(UUL),..., F(U2U 2¢2),..., F(U), T(UrUr), ..., F(UU )}
f(ul)_f(u11)| | flu)—f(ugp)| f(ul)—f(uul)I | f(uz)—f(uz1)| f(uz)—f(u22)| f(uz)—f(uz1, )|
2 ’ 2 ’ 2 2 P

) urey

2 ) > | ) weny
flup)—fur)| | fQu)—fCur2)| flur)—flup,)
2 |’ 2 v
|1—2F1—1 |1—2F2—1| |1—2F11—1| f(uz)—2F11+1 —f(uz) f(Uz)—2F11+2—f(u2) f(uz)—ZFlle—f(uz)
2 ) 2 | )y 2 | ) 2 ) 2 y ey 2
F@=2F1y gy 7T FUD=2F1 ) F@=2F1y )y g, 00
(LN ) IEERE]
2 2 2

{F1, Faooosy Fiy, l:11+1' l:11+2 e F11+12""’ l:11+12+~-+1r_1+1’ F11+12+~-+1r_1+2"“' F11+12+~-+1r_1+1r}
={F1, Fppoe Fl1+1z+--~+1r_1+1r}

Thus, the induced edge labels are distinct and areF;, F,..., F11+1z+m+1 R

Hence, U;_; K1, is a Skolem difference Fibonacci mean graph.

Example 2.15: Skolem difference Fibonacci mean labelling of the graph k3 U kys U k17 U ky4 i

12

185 3207
296
,_ff"o 05181
144 - -
o 474
377
}3 762 ﬁ?ﬁh 8375
1228 13543

Figure-6
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