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ABSTRACT

For a graph G = (V, E) an injective mapping f :V UE — {ZL 2,3,..., p+q} is an edge bimagic graceful labeling if
there are two constants K, and K, such that for every edgeuv € E, vvt(uv)=|f(u)+ f(V)— f(uv] =Kk, ,K,. An edge

bimagic graceful labeling f is called an E-Super edge bimagic graceful labeling if f(E):{1,2,3,...,q} as well as

f(V)z {q +1,9+2,....,q+ p}. A graph G is called an E-Super edge bimagic graceful if there exists an E-Super edge
Bimagic Graceful Labeling (ESEBGL). In this paper we introduce E-Super edge bimagic graceful labeling of some graphs.

Keywords— Bi Magic Labelin, Edge Bimagic Labeling, E Super Edge Bimagic Labeling

1. INTRODUCTION

In this paper, we consider only finite simple undirected graphs with order p and size g. For graph theoretic notation we follow [4],
[5]. A labeling of a graph G is a mapping that carries a set of graph elements, usually integers. Many kinds of labeling have been
studied and an excellent survey of graph labeling can be found in [2].

In 1966[6],A. Rosa introduced a new graph labeling called /3 - labeling in which the vertices are labeled with distinct numbers
chosen from 0 to m, where m is the number of edges, such that each edge is labeled with the absolute difference of the labels of its
end vertices and it is unique in the graph. A few years later, S.W. Golomb [3] renamed /3 -labeling as graceful labeling as it is
known today.

In 2004, [1] the notion of edge bimagic labeling was introduced by Baskar Babujee. A Graph G is called an edge bimagic if the
bijection g:V UE — {1,2,..., p+0} such that g(u)+g(v)+ g(uv)is either ¢, orc,,Vuv € E . An edge bimagic graph
is called E-Super edge bimagic if the set of edge labels are {1,2, cens q}.

In this paper, we study the E-Super edge bimagic graceful labeling of some graphs.

2. E-SUPER EDGE BIMAGIC GRACEFUL LABELING OF GRAPHS
2.1 Theorem 1

The Friendship graph F,n > 3 has an E-Super edge bimagic graceful labeling.

Proof
Let the Friendship graph F, be with 2n + 1 vertices and 3N edges and let

V(F,)={u, |[1<i<2nfu{u} AndE(F,)={uy, |1<i<2n}udu, ,u, |1<i<n},

Now, we define the bijectionas f :V UE — {1,2, o2 +1} follows.
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Case (i)
Foroddn, n>3.

I
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2n+m,1sisﬂ%}
f(UZi—1u2i ) =

. hn+1 .
n+m,—E—S|Sn

Now, the weights are,

For1<i<n,

Wt(uuzu): | f (U)+ f(uzi—l)_ f(UUZHX
=Bn+1+3n+1+i-i
=6n+2

For, 1<i<n

Wt(uuzi): | f (u)"' f(u2i )_ f(UUzJ
=PRn+1l+4n+1+i-n—i
=6n+2

ForlSiSn—_l,
2

\Nt(uzi—luzi ) = | f (u2i—l)+ f (uzi )_ f(uzi—luzi

=Bn+1+i+4n+1+i-2n-2i|

=5n+2
n+1 .
For——<1<n,
2
Vvt(uzi—luzi):|f(u2i—l)+ f(uzi)_ f(uzmuzi
=[3n+1+i+4n+1+i—n-2i|
=6n+2

Let the magic constants 6N + 2and 5n + 2be K,and K, respectively.

Case (ii)
Forevenn, N >4,

uuy, ,)=i, 1<i<n
Uu,)=n+i, 1<i<n
2n—1+2i,1si§g
f(uzuuzi): 2
n+2i, <i<n
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Now, the weights are,

For 1<i<n,

Wt(UUZi—1): | f (u)+ f(uzi—l)_ f(uuzi—1)|
=[3n+1+3n+1+i-il
=6Nn+2

For, 1<i<n,

M(uuzi):|f(u)+ f(UZi)_ f(UUZi
=[Bn+1+4n+1+i-n—i
=6n+2

ForlSiSﬂ,
2

Wt(UZi—1U2i): | f (u2i—1)+ f(uzi )_ f(uzi—luzi)|
=[Bn+1+i+4n+1+i-2n+1-2i
=5n+3

n+2 .
For > <1<n,

WE (U 3y ) = F (Ugig )+ F (U )= F(Uzi5U5)
=Bn+1+i+4n+1+i-n-2i
=6n+2

Let the magic constants 5n + 3and 6N + 2be k,and K, respectively.

Hence, the Friendship graph F has E-Super edge bimagic graceful labeling.

Example: E-Super edge bimagic graceful labeling of F, is given in the following figure.

uy u 149 18
1 5
i
ug o 7“«1 2 - A > 15
L — ] IZT e —cal 110
u~> "ﬁ‘ If‘* 4 6 —~©19
i § 2 3
us us 20 11 16

2.2 Theorem 2
The Fan graph Fl,n ,N > 3has an E-Super edge bimagic graceful labeling.

Proof
Let the Fan graph F, | be with N+ Lvertices and 2N —1edges and let

V(F,)={u [1<i<n}u{u} And E(F,,)={uu., |1<i<n-1}ufuy, [1<i<n}

Now, we define the bijectionas f :V UE — {1,2, .. .,Sn} as follows.

Case (i):
Foroddn, n > 3.
f(u)=2n
f(u)=2n+i,1<i<n
f(uy;)=i,1<i<n
n-1+2i, 1£|£n7_1
f(uium)_
2i+1, ﬂgésisn—l
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Now, the weights are,

For,1<i<n
Wt(uui):“(u)"' f(ui)_ f(uui)
=[2n+2n+i-i|
=4n

For,lsisn—_l
2

WUy ) = F(u)+ F (ups) = Uy )

_pn+|+2n+|+1—n+1—24
=3n+2

+1sisn—l

For,

wi(uug, ) = (up)+ fup) - fluu, )

_|2n+|+2n+|+l—2|—]4
=4n

Let the magic constants 4nand 3n + 2 be K, and K, respectively.

Case (ii)
Forevenn, N >4,

f(u)=2n
f(u)=2n+i,1<i<n
f(uu,)=i,1<i<n
n+2i, 1<i< =2
f(uiui+1)_ n 2
2i+1, ESiSn—l

Now, the weights are,

For,1<i<n
wt(uu, )= (u)+ f(u,)- f(uu,)
=[2n+2n+i-i|
=4n
For, 1<i < n-2
2
Wt(uuu|+1)_|f(ui)+f |+1 u; |+1l
:Pn+i+2n+|+1—n—24
=3n+1
For, Eéign—l
2
wt (Uit ) = | £ (up)+ F (upg) = f (U )
:|2n+i+2n+|+1—2|—]4
=4n
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Let the magic constants 4nand 3n+1be k; and K, respectively.

Hence, the Fan graph F, ,,n > 3has an E-Super edge bimagic graceful labeling.

Example: E-Super edge bimagic graceful labeling of Fl’7 is given in the following figure.

2.3 Theorem 3
The graphC,, + K, n = 3has an E-Super edge bimagic graceful labelin .

Proof

Let the graph C,, + K, be with n+1 vertices and 2n edges and letV (C, + K, )={u, |1<i <n}u{u}and

E(C, +K,)={uu,, |1<i<n-1}u{uu, }ufuy, |1<i<n}.
Now, we define the bijectionas f :V UE — {1,2,...,3n +1} as follows.

Case (i):
For odd, n > 3.

f(u)=3n+1
f(u)=2n+i,1<i<n
f(uu,)=n+il<i<n

Now, the weights are,

wt(uu, ) =|f(u)+ f(u,)- f(uu,)
=Bn+1+2n+i-n-i

=4n+1
For, 1Si£n—_l
2
\Nt(uiui+l)=|f(ui)+ f(ui+l)_ f(uiui+1l
=[2n+i+2n+i+1-2i
=4n+1
For, 1Si£n—_1
2

Wt(unl Up g ]:
—+ —+i+l
2 2

f [unzlﬂ J * f (unzlﬂﬂj B f [unzlﬂun;ﬂﬂ]

2n+ﬂgi+i+2n+ﬂgg+i+l—m+#

=bn+1
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Wt(unul)=|f(un)+ f(ul)_ f(unulj
=2n+n+2n+1-n|
=4n+1

Let the magic constants 4n+1and 5n+1be k,and K, respectively.

Case (ii)

For even N > 4,
f(u)=3n+1
f(u)=2n+i,1<i<n
f(uu,)=n+i,1<i<n

f(Uiui+1)=2i,1sigg

n-2
2

flu, u, J:m+L1£is

N Min
2 2

f(uu)=1

Now, the weights are,

wt(uu, )= (u)+ f(u,)- f(uu,)

=[3n+1+2n+i-n-i

=4n+1
For,1<i < n
2
M(uiui+l):|f(ui)+ f(ui+l)_ f(uium]

=[2n+i+2n+i+1-2il
=4n+1

For,1<i < n-2

2

wt{unun ]:
—+i —+i+l
2 2

f(un,]+—f[un_ J—-f[un_un' J
EH E+|+1 EH E+I+l

2n+ﬂ+i+2n+ﬂ+i+l—2i—4
2 2

=5n

Wt(unul): | f (un)+ f(ul)_ f(unulx
=2n+n+2n+1-1
=5n

Let the magic constants 4n +1and 5n be Kk;and K, respectively.
Hence, the graph C,, + K, n > 3 has an E-Super edge bimagic graceful labeling.

Example: E-Super edge bimagic graceful labeling of C, + K| is given in the following figure.
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2.4 Theorem 4
The graph Sf ,N > 3 has an E-Super edge bimagic graceful labeling.

Proof:
Let the graph S? be with 4n + Lvertices and 4N edges and let

V(S?)={ulufy 11<i<njuly [1<i<njuly [1<i<nfu{ |1<i<n}

E(S2)={uu; [1<i<n}ulu |1<i<nfufuy, |1<i<njulyv,|i1<i<n)
Now, we define the bijectionas f :V UE — {1,2, ....8n +1} follows.

f(u)=4n+1
f(u)=4n+1+i,1<i<n

u
w,)=n+i,1<i<n
@m»:2n+2L1£ign
@NJ:Zn—1+2L1§i£n

Now the weights are,
For,1<i<n

wt(uu; ) =|f(u)+ f(u;)- f(uu;)

=[4n+1+4n+1+i—
=8n+2

wt(uv; )= f(u)+ f(v,)— f(uv,)
=[4n+1+5n+1+i-n—il
=8n+2

o)1)+ 1) (o)
=[4n+1+i+6n+1+i-2n-2i
=8n+2

o) =] )+ 1)~ o)
=[Bn+1+i+7n+1+i-2n+1-2i
=10n+3

Let the magic constants 8n + 2 and 10n+ 3be k,and K, respectively.
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Hence, the graph Sf ,N > 3has an E-Super edge bimagic graceful labeling.

Example: E-Super edge bimagic graceful labeling of 882 is given in the following figure.

' vi m uy 374, 27 22 32

w2 2 2 2

V3 73 5 g -

0 —0——0
e,

va - us 40 17 30 2 21 25 18 35

0 0 0 5

- w3 s us 41 19 31 26 g :35

N > 3has an E-Super edge bimagic graceful labeling.

2.5 Theorem 5
The graph B?

n,n?

Proof:
Let the graph an’n be with 2n + 2 vertices and 3N edges and let

V(BZ, )= {uluivtuly, 11<i<nbuly, |1<i<n}And
E(B?, )= {uy, |1<i <njufw |1<i<nlufw, |1<i<n}

Now, we define the bijectionas f :V UE — {1,2, ...,.5Nn+ 2} as follows.

f(u)=3n+1
f(v)=3n+2
f(u)=3n+2+i,1<i<n
f(v,)=4n+2+i,1<i<n
f(uu;)=i,1<i<n
f(vv,)=2n+i,1<i<n
f(vu)=n+i,1<i<n
Now the weights are,
For,1<i<n
Wt(uui)=|f(u)+ f(ui)_ f(uui]
=[Bn+1+3n+2+i-i
=6n+3
For,1<i<n
Wt(VVi)=|f(V)+ f(Vi)_ f(VVi)
=[Bn+2+4n+2+i-2n-il
=on+4
For,1<i<n

wt(vu,) = | f(v)+ f(u;)- flvy, )|
=[Bn+2+3n+2+i-n-il
=5n+4
Let the magic constants 6N+ 3and 5n + 4 be K and K, respectively.

2
n,n?

Hence, the graph B®_,n > 3has an E-Super edge bimagic graceful labeling.

Example: E-Super edge bimagic graceful labeling of 8121,11 is given in the following figure.

© 2019, www.IJARIIT.com All Rights Reserved Page |439



file:///C:/omak/Downloads/www.IJARIIT.com

Devi Durga, Marimuthu; International Journal of Advance Research, Ideas and Innovations in Technology

voVE v Vo vl 47 48 49 0 51 52 53 54 55 56 7

vioOVIovi V& oy W

2.6 Theorem 6
The graph Pn2 ,N > 3has an E-Super edge bimagic graceful labeling.

Proof
Let the graph P be with N vertices and 2n — 3 edges and let

V(P?)=1u, [1<i<n}and E(P?)={uu,, [1<i<n—2}uluu,, |1<i<n-2}u{u, u,}.
Now, we define the bijectionas f :V UE — {1,2, ...,3n —3} as follows:

f(u)=2n-3+i, 1<i<n
U,,)=2i,1<i<n-2

fu
f(Upau,)=1
f(

uu,,)=2i+11<i<n-2

Now the weights are,
For,1<i<n-2

\Nt( | |+l)_|f( ) (uH—l | |+lx
:Pn—3+|+2n—3+|+1—2ﬂ
=4n-5

\Nt( | |+2)_|f( ) (ui+2)_f(u|u|+2M
=[2n-3+i+2n-3+i+2-2i-1
=4n-5

For, 1<i<n-2

\Nt(un—lun)z | f (un—l)+ f(un)_ f(un—lun)
=[2n-3+n-1+2n-3+n-1
=6n-8

Let the magic constants 4n —5and 6n —8be Kk, and K, respectively.
Hence, the graph Pn2 ,N > 3has an E-Super edge bimagic graceful labeling.

Example: E-Super edge bimagic graceful labeling of P82 is given in the following figure

S A\ S
s u

U i
m m 13 U4 us Uz
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