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1. Introduction
All graphs are finite, simple and undirected. ThapihG has vertex-se¥ (G) and edge-
set E (G). Unless otherwise noted, V (G) and E (G) = e.

A labeling of a graph is any map that carries some set ofhgedpments to
numbers (usually to the positive or non-negativeedars). Magiclabeling was
introduced by Sedlacek in 1963 [3]. Antimagic labeling of some path and cycle
related graphs are shown by S. K. Vaidya and N/y&s in 2012 and 2013 [8], [9]. The
seminal paper on edge-magic labeling was publigh@870 by Kotzig and Rosa [4] who
called these labeling magic valuationdMagic labeling are one-to-one maps onto the
appropriate set of consecutive integers startiognft, with some kind of “constant-sum”
property.

An edge-magic total labeling on Gis a one-to- one mapffom V (G) U E(G)
onto the integers 1, 2, . . ., |V (G) U E(G)| witie property that, given any edge (X, V),

fOx) +f(x, y) + f(y) = k
for some constant Klallis and others [5] introduced Edge magic total
labeling that generalize the idea of a magic square and can be
referred for magic labeling. For a summary on various labeling see
the dynamic survey of graph labelify Gallian [7]. A chord of a cycle is an edge
joining two adjacent vertices of a cycle.

Let G be a magic graph with magic labeling f. Thiea following equation is
true for the magic graph G.

e(G)k = [n(G)+e(G)][n(G)+e(G)+1}/2 £ (d(u)-1) f (u)

That is,
ek = [n+e][n+e+1])/2% (d(y)-1) f (u) for u eV(G) @
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where n is the no. of vertices, e is the no. okesdand k denotes the magic sum.

A cyclewith P;chordsis a graph obtained from a cyclg @>5, n#6) by adding
path R joining two non-consecutive vertices of the cycle.

In this section we proved the edge-magic totalllageof the cycle ¢ with P;
chords in two theorems.

Theorem 1. A cycle G, with P;chord has an edge-magic total labeling.

Proof: Let G, be a cycle on n vertices. We denote the verti€€ as \,V,,Vs,...,V, in
the clockwise direction and denote the edges,afi@ P;chords as ge,,6;,...,6+25uUch
that e= viviy; for 1<i<n-1, g=v,v1

Case 1. C, =5 (nis odd)

A vertex which divide the chord is names as and the edges of the chords are named
as §+1=Vn+1Vn and §:5=VaVpi1

The labeling for the vertices of,@ith P;chords are given as follows.

Define

f (vi) = (2n+i+5)/2, 4i<n, iodd
f(v) = (3n+5+i)/2, 2i<n-1, i even
(Vf+1) = 2n+3

Let s denotes the sum of vertex labels of degree 2 addrmtes the sum of vertex labels
of degree 1.
s= 12n+24/2
$= (3rf+3n-6)/2
S=gts
= 3rf+15n+18/2
Now the magic sum k is computed by recalling equmafil).
ek = [n+e][n+e+1]/2 & (d(u)-1)f(u) for yeV(G)
(n+2K2n+3)(2n+4)/2+(3+15n+18)/2
k = (7n+15)/2
Using the vertex labels fvand the magic sum k, the edge label,ftée,.) and f(g.,)
can be obtained from the definition of edge maaghbzling as
if(ek- f(vi)-f(Vis1) for ¥i<n-1,
Aek-f(vn)-f(va)
§(® = k- f(Vns1)-f(vy) and
f@=k-f(v2)-f(Vn)
Hence the cycle Cwith P;chords has an edge magic total labeling with magim
k = (7n+15)/2 and all the vertex and edge labélerer distinct.

Case 2: C=4mfor m>2 (n is even)

A vertex which divide the chord is names as and the edges of the chords are named
as @+1=Vn+1V1 a—nd @+2=Vn-2Vn+1.

The labeling for the vertices of,@ith P;chords are given as follows.

Define

f(1) = (2n+i+5)/2, <2, i odd
f() = (3n+i+5)/2, 2<ji<n-3, i odd
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(= (2n+i+6/2) , n&<n, i even
Jev ( 3n+i+6)/2 , 25”7'4 ,ieven
fM =2n+3,
fy)= 2n+2

Let s denotes the sum of vertex labels of degree 2 addrmtes the sum of vertex labels
of degree 1.
1=$0n+20/2
=rt+4n-4)/2
S=§t S
= 3rf+14n+16/2
Now the magic sum k is computed by recalling ¢iqua(1)
(n+2)k2n+3)(2n+4)/2+(3Ar14n+16)/2
k=(7n+14)/2
Using the vertex labels f{vand the magic sum k, the edge labelg,ffée,), f(e.-1) and
f(en+2) can be obtained from the definition of edge méafieling as
fek- f(v;)-f(vir1) for ¥i<n-1,
Aek-f(vn)-f(va)
(8 = k- f(Va+1)-f(v4) and
§@=k-f(vn2)-f(Vnsa)
Hence the cycle Cwith P;chords has a edge magic total labeling with mage s
k = (7n+14)/2 and all the vertex and edge labdlsre distinct.

Case 3; Cy=gm+2for m>2 (n is even)

A vertex which divide the chord is names as and the edges of the chords are named
as 6:+1=Vn+1V2 and :5=Vn.aVps1.

The labeling for the vertices of,@ith P;chords are given as follows.

Define

J(# (2n+it5)/2, ﬁisg, i odd

M (3n+i+7)/2, M2<i<n-1, i odd
(& (3n+i+8/2) , ilsnz;z, i even
fQF (2n+i+6)/2 , n7+2 <i<n-4, i even
M= (2n+i+8)/2 n<< n

fy= (3n+4)/2,
Let 5 denotes the sum of vertex labels of degree 2 addrtes the sum of vertex labels
of degree 1.
1 =0n+20/2
,=63r+4n-4)/2
s=sts
= 3rf+14n+16/2
Now the magic sum k is computed by recalling équa1).
(n+2)k2n@3)(2n+4)/2+(3h14n+16)/2
k= (7n+16)/2
Using the vertex labels fljvand the magic sum k, the edge labelg,f(e,), f(e.+1) and
f(en+2) can be obtained from the definition of edge méafieling as
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fek- f(vi)-f(vie1) for ¥i<n-1,
Hek-f(v,)-f(v,) and
f(® = k- f(vn.1)-f(v2) and
m(@):k'f(vn-?:)'f(vml)
Hence the cycle Gwith P;chords has an edge magic labeling with magic sum
k = (7n+16)/2 and all the vertex and edge labélerer distinct.

Theorem 2: A cycle G with 2P;chord has an edge-magic total labeling .

Proof: Let G, be a cycle on n vertices. We denote the verti¢ds, @s \,V,,Vs,...,V, in
the clockwise direction and denote the edges,afi@ 2R chords as ge,,6;,...,6.:45uUch
that e vy for 1<i<n-1, g=v,v;

Casel: C, n>5 (nis odd)

The vertices which divide the chords is named ,as and v., and the edges of the
chords are named ag.£Vn+1V2 , €1+2=Vn+2V2 AN §+5=VaVi+2, €144 ViV,

The labeling for the vertices of,@ith 2R chords are given as follows.

Define

M= (2n+i+9)/2, <i<n, i odd
= (3n+i+9)/2 , a<n-1, i even
f) = 2n+5
)= 2n+6

Let 5 denotes the sum of vertex labels of degreg 8esotes the sum of vertex labels of
degree 2 and:slenotes the sum of vertex labels of degree 1.
1 5(9n+33)/2
» H2n+44/2
s X3rf+8n-11)/2
S=§tsts
= 3r+29n+66/2
Now the magic sum k is computed by recalling équa1).
(n+4)@n+6)(2n+7)/2+(3AF29n+66)/2
k=(7n+27)/2
Using the vertex labels flvand the magic sum k, the edge labels),f(€e,),f(e.+1),
f(en+2), f(en+s) and f(g.4)can be obtained from the definition of edge maaieling as
flek- f(v;)-f(Vir1) for ¥i<n-1,
fek-f(vy)-f(v,) and
§@=k-f(vn.)-f(v2) ,
§@=k-f(Vns2)-f(V2)
f@=k-f(v4)-f(vn.2),
f(en+a)=k-f(vn)-f(vn.a).
Hence the cycle Cwith 2R chords has an edge magic total labeling with maigi
k= (7n+27)/2 and all the vertex and edge labdlsre distinct.

Case 2: C=4mfor m>2 (n is even)

The vertices which divide the chords is names,asand v.., and the edges of the chords
are named a$,8=Vy+1V1 , 6+2=Vn+2V1 AN 157V V42, €044~ Vn-1Vis1.

The labeling for the vertices of,@ith 2R chords are given as follows.
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Define
Vif(= (2n+i+9)12, <™=, i odd
(vif = (3n+i+13)/2, 2<i<n-1, i odd
f(vi) = (2n+i+10/2) ngln, i even
f(vi)= (3n+i+14)/2 , ﬁsnzi ,ieven

) = (3n+12)/2
vi()= (3n+14)/2
Let 5 denotes the sum of vertex labels of degreg @esotes the sum of vertex labels of
degree 2 andgslenotes the sum of vertex labels of degree 1.
s = (3n+15)
$=14n+40/2
s =(3rf+8n-8)/2
S=gtsts
= 3rf+28n+62/2
Now the magic sum k is computed by recalling equmfl).
@k= (2n+6)(2n+7)/2+(3+28n+62)/2
k= (7n+26)/2
Using the vertex labels fjvand the magic sum k, the edge label3,f{€,), f(€.+1),
f(en+2), f(en+s) and f(g.4) can be obtained from the definition of edge méajieling as
f(e)=k- f(v;)-f(Vi+1) fordi<n-1,
fEk-f(vn)-f(v1)
HO=k-F(vnsn)-f(v1) ,
H®=k-f(vn+2)-f(v1) and
HO=K-f(Vn-2)-f(Vnr),
f(en+a) =K-f(Vn-1)-f(Vn+a).
Hence the cycle Cwith 2R chords has an edge magic total labeling with msigic
k = (7n+26)/2 and all the vertex and edge labdlsre distinct.

Case 3: Ci=gms+ofor m=>2 (n is even)

The vertices which divide the chords is names,asand .., and the edges of the chords
are named a$,8=Vn+1Vn3 , B1+2=Vn+2Vn3 AN G+3=VaVne2 Enrs=VaVns1.

The labeling for the vertices of,@ith twin P;chords are given as follows.

Define

Jee (2n+i+9)2, ,  <i<7,iodd

J(= (3n+i+13)/2, <i<n-1, i odd

(vif= (3n+i+14)/2 , ﬂsnT_Z ,ieven

ViJ(= (2n+i+10/2) , "T“ <i<n-4, i even
f(y = (2n+i+14)/2, n&4<n ,ieven

(Y = (3n+8)/2
fO) = (3n+10)/2
Let 5 denotes the sum of vertex labels of degree, 8lesotes the sum of vertex labels of
degree 2 and:slenotes the sum of vertex labels of degree 1.
s =(6n+15)
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$ = 10n+56/2
s = (3rf+8n-16)/2
S=g+ts+s
= 3/4+30n+70/2
Now the magic sum k is computed by recalling ¢iqug(1).
(D (2n+6)(2n+7)/2+(3A30Nn+70)/2
k= (7n+28)/2
Using the vertex labels fjvand the magic sum k, the edge label3,f{€,), f(€.+1),
f(en+2), f(en+3) and f(g.4)can be obtained from the definition of edge méaaieling as
edek- f(vi)-f(vii1) fordi<n-1,
fek-f(vy)-f(vy) and
§Q=K-f(vnr1)-f(vna) ,
f(&=k-f(vn.2)-f(vns) and
§@=k-f(v3)-f(Vna),
HD=k-f(v2)-f(Vna).
Hence the cycle Gwith 2R;chords has an edge magic total labeling with magin
k = (7n+28)/2 and all the vertex and edge labdlsre distinct.

[llustration:

Figure 1. Edge magic total labeling of;@vith the magic sum k=38
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