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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 q edges
is said to have Skolem difference Fibonacci mean
labelling if it is possible to label the vertices xe V
with distinct elements f(x) from the set {1,2,...,Fg.q}
in such a way that the edge e = uv is labelled

with |w if |f(w)—f()| is even and

VO IO it f () - f(v)| is odd and the

resulting edge labels are distinct and are from
{F1, F,..Fg. A graph that admits Skolem
difference Fibonacci mean labelling is called a
Skolem difference Fibonacci mean graph”. In this
paper, we prove that some special class of graphs
are Skolem difference Fibonacci mean graphs.
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1. INTRODUCTION

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 xe V
with distinct elements f(x) from the set
{1,2,...Fpq} insuch a way that the edge e = uv is

labelled With|w if |f(u) — f(v)]| is even and

|f(u)—£(v)|+1 if |f(u)

— f(v)| is odd and the resulting
LetV (G)={v;,/0< i<n}

edge labels are distinct and are from {Fy, F»,...,Fg}.
A graph that admits Skolem difference Fibonacci
mean labelling is called a Skolem difference
Fibonacci mean graph. It was found that standard
graphs [7], special class of trees [8],  H- 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.

2. DEFINITIONS
Definition 2.1.

Let G; (Vl, El) and G, (Vz, Ez) be two
graphs. Then their union G = G, U G, is a graph
with vertex set V=V, UV2andedge set E=E; U
E,.

Definition 2.2.

The join G; + G, of G; and G, consists of
G;1 U G, and all lines joining V; with V,. The graph
P, + K; is called a Fan.

Definition 2.3.

G; @ G, is the one point union of G; and
G,. One point union of G; and G, is obtained by
identifying one vertex of G; to a vertex of G,.

Definition 2.3.

A triangular snake is obtained from a path
Vi, Va,..., V,, by joining v; and v;,; to a new vertex w;
fori=1,2,..,n-1.

3. RESULTS

3.1 Theorem :

Every fan F, = P,+K is Skolem difference
Fibonacci mean graph if n > 3.

Proof:

Let G be the graph F, = P,+K.
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E(G)={vovi/l <1 <n} U{VvVi/ 1< i <n-1}
Then [V(G)| =n+land |E(G)| = 2n-1

Let f: V (G) — {1,2,...,F3,} be defined as follows

f(v)=1
f(vi)=2F5.+1,1<i<n

f'(E) ={f(vov)/I< i <n} U{f(Vivis)/ 1= i <
n-1}

= {f(vovy), f(Vov2),..., f(Vovi)} L {f(vavy), f(vava), ...,

(Vo1V}
= { f(Vo)z—f(V1) , f(Vo)z—f(Vz) . f(Vo);f(Vn) } U
{ f(v)=f(v2)| | f(vz)—f(v3) f(vn—1)—f(vn) }
> , > >
_ 1-2F;-1 1-2F5—1 1-2Fpp_1—1
B {| 2 |’| 2 |’ ’| 2 |}
2F;+1-2F3-1 2F3+1-2F5—1
ST U e e AT e [
2Fyn_3+1-2Fyn_1—1 .
|23+%|} Fig. 1: Fg
= {Fl! F3|---| FZn-l} U {FZl F4l"'lF2n-2} 33 Theorem :
={Fy, Fp,....Fons} Fm @ 2P, is Skolem difference Fibonacci
mean graph

Thus, the induced edge labels are distinct
and are Fy, Fy,...,Fon1. Proof:
Hence, the fan F, = P,+K; is skolem difference Let G be F, @ 2P,

Fibonacci mean graph if n> 3. .
Let V (G) ={u, vj, uj, wy/l <i<mand 1<

3.2 Example: j<n-1}
Skolem difference  Fibonacci mean Let E (G) ={uvi/l <i<m} U {vivi/ I< i
labelling of the graph  Fg = Pg+Kj is <m-1} v {VmUy, Ujlj/1<j <n-2} U {uwy,

WJWJ+1/IS_] < 1’1-2}
Then [V(G)| = m+2n-1 and |E(G)| = 2m+2n-3

Let £ V (G) — {1,2,...Fanuna} be defined as
follows

f(u)=1
f(v)=2Fu;+1,1< i<m
T (U5) = 2F3myja +F(Uj1), 2<j <n-1
f(u) = 2Fma + 1
f (W) = 2Fomensj2 + f(Wip), 2<j <n-1

f(wy) = 2Fomina + 1
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FE) = {f(uv), F(Vmbe), (i), FUWL), F(WW4eo)
/1 <i<m, 1<j<n-2} U {f(vivisg)/ 1<
i <m-1}

= {f(UVl), f(UVz),..., f(UVm), f(Vlel), f(Ulle),
f(uouz), ..., f(unquy), fluwy), flwaws,), flwows), ...,

f(Waawn)} © {f(viv2), f(vavs), ..., f(VinaVim)}

f(w)—f(v2)

— { fw)—f(vy)

f(ll)—f(Vm)|
) yeees > )

2
f(uy)—f(uz)
2

f(vm)—f(uy)
2

fuz)—f(us)
2
| f(wy)—f(w3)
2
fv)—f(vp)
2

f(un—1)—f(un)
2
| f(wp)—f(ws)
! 2
f(v2)—f(v3)
2

f(u)—f(wy)
2
f(wn—1)—f(wn)
2
f(vm-1)—f(vm)
=

T v

{

={
|2F2m_1+1—2F2m+1—1|
2 L
f(uz)—2Fam+2—f(uz)
2
| 1-2Fam4n-1-1
2
| f(w2)—2F2m+n+1—f(W2)
2
| f(Wn—2)—2F2m+2n-3—f(Wn-2)

; b

|2F3+1—2F5—1| |2F2m_3+1—2F2m_1—1
yeey

2 2 |}

1-2F;-1 1-2F3—-1 1-2F,m-1—-1
e e

f(u1)—2Fam+1-f(uy)
2

f(un—2)—2F2m+n-2—f(un-2)
2

| f(w1)—=2Fam+n—f(w1)
2

2F1+1—2F3—1|
2 L

= {Fly F3,---, I:Zm—ln F2m; F2m+1| F2m+21---1
F2m+n—2' F2m+n—1' I:2m+m F2m+n+1:---, |:2m+2n—3} o {le
F41"'1F2m-2}

= {F1, F2, F3, F4r..., Foma, Fomes, Fom, Fomet,
F2m+21---a F2m+n—Za I:2m+n—1a F2m+nx F2m+n+1y---y I:2m+2n—3}

={Fy, Fa..., Famizna}

Thus, the induced edge labels are distinct
and are Fq, F,..., Fomiona.

Hence, F,, @ 2P, is a Skolem difference
Fibonacci mean graph.

3.4 Example:

Skolem difference Fibonacci mean
labelling of the graph  F, @ 2P, is

EEEEELET TR T
?\ I // ) )
\ /
/
I
\ S
N oy
\ | X /
VT
\l"/
\\/
R U S L
| i b)) 1509
Fig. 2: F, @ 2P,
3.5 Theorem:

The triangular snake graph TS, is a
Skolem difference Fibonacci mean graph.

Proof:
LetGbe TS,

LetV (G)={viwj/1<i<ntland 1 <j
<n}

Let E (G) = {ViVi+1/ 1<i< 1’1} U {Vjo/ 1<
j<n}Ufvwgy 2<j<nt)

Then |[V(G)| =2n+1 and |E(G)| =3n

Let f: V (G) — {1, 2,...,Fsn.1} be defined
as follows

f(ve) =3,f(v2) =7, f(wy) =1
f(Vis1) = 2F5 + (v)), 2<i<n
T (Wi) = 2F413i.) + f(vi), 2<i<n

f(E) = {f(vivin) / 1 <i<n} U{f(vjw)/1 <j<n}
V) {f(VjW(j_l))/ 2 SJ < I‘H‘l}

= {f(vyvp), T(Vav3), ..., f(VaVne)} U {f(viwy),
f(vowy),....fF(Vaw) } U {f(vowy), f(vawy),...,F(Vo1Wn)}

ISSN: 2231-5373

http://www.ijmttjournal.org Page 90




International Journal of Mathematics Trends and Technology (IJMTT) — Volume 39 Number 2- November2016

f(v1)=f(v2) f(v2)—f(v3)

= { 2 ’ 2 [ERES]
f(Vn)—Zf(Vn+1) Yu{ f(V1);f(W1) ' f(Vz);f(Wz) .
f(vn)—f(wn) Yu { f(v2)—f(wy) f(v3)—f(wz)

2 2 ! 2 e

f(vn+1)—f(wn)
—

_ 3-7 f(v2)—2Fs—f(v2)

= A P
f(Vn)—2F23n—f(Vn) T u{ |%| , f(Vz)—Zzzrf(Vz) .
f(Vn)_2F32n—2_f(Vn) } U { |%| ,
|2F6+f(V2)—2F4—f(V2) |2F3n+f(Vn)—2F3n—2—f(Vn) }

2 ey >

= {2! F61--'v F3n} Y {11 F4l"-v F3n—2} Y {31
|F6 _F4-|!"'! |F3n _F3n—2|}

= {F21 FG,--'! F3n} Y {Fll F4l"'! F3n—2} Y
{F?n F51"'1 F3n-l}

= {Fy, Fa, F3, F4, Fs, Fe,..., Fana, Fan-1, Fan}
={Fy, Fa..., Fan}

Thus, the induced edge labels are distinct
and are Fq, F,..., Fap.

Hence, the triangular snake graph TS, is a
Skolem difference Fibonacci mean graph.

3.6 Example:

Skolem difference  Fibonacci mean
labelling of the graph TSs is

1 K I
0 0 0
N N\ A

1/ It /i

/ \\ / \\ // \\\

[ Lon

PLo B EW Wy

\ /f \ /f
\ \
i , 1
\fl \\/
i
I i

3.7 Theorem:

The graph rP, U sP,, is skolem difference
Fibonacci mean for all r, s > 1 and m,n>2,
Proof:

LetV (rP, UsP,)={ujy 1<i<randl<
j<n}u {vi/f I <i<sand 1 <j<m}

E (rPn U SPm) = {uijui(j+1)/ l1<i<r
and 1 <j<n-1} U {vjVij:y/ 1 <i<sand 1<)
<m-1}

Then |V(rP, U sB,)| = nr + ms and |E(rB, U
sB,)| =r(n-1) + s(m-1)

Let £ V (G) — {1, 2,..., Fo(nr + ms)-r-st be defined as
follows

f(uy) =2F, 1<j<n

f (Uin) = f(ug-yn)t1,2<i<r

f (Ui) = 2Fngaysji + FUigp), 2 <i<rand 2<j<n
f (vi1) = f (up)+1

T (v)) = 2Fnysjr + F(Vegy), 2<j<m

f (Vi) = fF (Viym)tl, 2<i<s

f (Vi) = 2F o + min) + i + F(Vig-y)s 2<1ic<s

&2<j<m

f"(E) ={f (Uj Uigesy/ 1<i<rand 1<j<n-1}U
{f (vij ViGry/1< 1< s and 1<j<m-1}

= {f (Us1, Ug2), T (U2 Ugg),..., T (Uggnegy Uan), T (
U1 Ugg), T (U Ugg),e.. T (Up(nogyUzn)..., T (Upy Upp), T
(Ur2 Urz)seey T (Urnegy Um)F U {F (Vi1 Vi2), f
(Vi2Vag)yeoesf (Vi) Vam), T (Vo Va2), T (Va2 V23),...f
(Vz(m-l) V2m),---, f (Vsl VsZ)a f (Vsz VsS)a---f (V s(m-

1) Vsm)}
Sy R(CEEVon (CHED) I CEEY i CEED f(u1(n-1)=f(u1n)
2 y 2 1" 2 y
f(uz1)—f(uzz)| | fluzz)—f(uz3) f(uz(n-1))—f(uzn)
2 1 2 yreey 2 [EERS]
f(ury)—f(urz) f(urz)—f(urs) f(ul"(n—l))_f(urn) }U
2 ! 2 B 2
{ f(v11)—f(vi2)| | f(v1z2)—f(v13) f(vim-1))~f(Vim)
2 ) 2 1"t 2 L
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f(v22)—f(v23)
2

f(v21)—f(v22)
2

f(VZ(m—l))_f(VZm) |
5 yer

f(vs1)—f(vs2) f(vs2)—f(vs3)

f(Vs(m—l))_f(Vsm) |}

2 2 2
f'(E) =
2F;—2F5 2F3—2F, 2F—2Fn41
{ 2 1 2 vy f ]
f(uz1)=2Fn—f(uzq1)| [f(uzz)—2Fn+1—f(uzz)
2 1 2 'y

f(uz(n-1))~2F2n—2—f(uz(n-1))
2

f(url)_2Fn(r—1)+2—r_f(ur1)
2

f(Urz)_2Fn(r—1)+3—r_f(11r2)
2
f(ur(n—l))_21:"n(r—1)+n—r_f(11rn)
2

I U

f(v11)—2Fr(n—1)+1—f(v11)| [f(v12)—2Fr(n_1)4+2—f(V12)

{ 2 ) 2 grey
f(v1(m-1))—2Fr(n-1)+m-1—f(Vi(m-1))
2 L
f(v21)-2Fr(n-1)+m—f(V21)
2 1
f(v22)—2Fr(n-1)+m+1—f(v22)
2 ) "y
f(VZ(m—1))_2Fr(n—1)+m+m—z_f(VZ(m—l))

2

f(vs1)=2Fr(n—1)+m(s—1)+2-s—f(Vs1)
2

f(vs2)=2Fr(n—1)+m(s—1)+3-s—f(Vs2)
2

f(Vs(m—l))_2Fr(n—l)+m(s—1)+m—s_f(vs(m—1))
2

}

f+(E) = {F11F21"'Fn-laFann+ll---an—21"' Fn(r-l) +2-n
I:n(r-1)+ 3-n---1Fr(n-1)} U

{Fr(n—1)+1a Fr(n-1)+21---1 Fr(n-l)+m—1y Fr(n—1)+m, Fr(n-
1)+m+1lyee- I:r(n-1)+2m—21- . yFr(n-1)+m(s—1)+2-Sx Fr(n—1)+m(s-l)+3-

Sy---yFr(n-1)+s(m-1)}
= {Fly Fz,---, Fr(n—1)+s(m—1)}

Thus, the induced edge labels are distinct

and areF,, Fs,..., Fr(n-1)+s(m-1)-

Hence, P, U sP,is a skolem difference Fibonacci
mean graph forall r,s>landm,n>2.

3.8 Example:

Skolem difference  Fibonacci mean
labelling of the graph 2P, U 3P is

1 ! 1
0 { {0 0
i 0 i
§ § 1}
0 { {) |
1l & 4 9
1 M § ]

0 { { { {0
il 1 10 il 468
1 " i l]

0 {) 0 ) 0
469 11 1 197 39
% 137 14 a8l
0 0 { { 0
3% m 366 [35H 118%

Fig. 4: 2P, U 3P;
3.9 Theorem:
The graph UL, P; is skolem difference

Fibonacci mean graph for all n > 2.

Proof:
Let G be the graph U, P;
LetV (G)={v;j/2<i<nand 1<j<i}
E(G) ={vjvijsn/2<i<nand 1 <j<
i-1}

n?+n-2 n?-n
2

Then |V (6)| =— —and |[E(G)| =

Let £ V (G) — {1, 2,..., F,2_; } be defined as
follows

f(Vlj) = 2Fj+1, _| =1,2

f(vir) = f(viyi)tl,2<i<n
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f(vi) = 2FZ§€=2(1<—1)+1'—1 +f(vigy), 2<i<

nand 2 <j<(i+l)

It can be easily verified that the edge set
labels are distinct and are Fy, Fy,..., F2_, .
2

Hence, the graph U, P; is skolem
difference Fibonacci mean graph for all n > 2.

3.10 Example:

Skolem difference  Fibonacci mean
labelling of the graph U?_, P; is

4 1
6
2
0 {0 3 0
, 1l 17
0 : B i —2
18 i 4 il
| 5
. N I B /] .
1 113 181 91 169

Fig. 5: Ui_, P;
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