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Abstract For any non-trivial abelian groug under addition a grap@ is said to bed-magic
if there exists a labeling : £(G) — A — {0} such that, the vertex labeling/" defined as
ft(v) = > f(uv) taken over all edgesv incident atv is a constant. AmM-magicgraphG is
said to beZ,-magic graph if the groupl is Z;, the group of integers modufoand these graphs
are referred ag-magicgraphs. In this paper we prove that shell graph, generalised jahangir
graph,(P, + P1) x P, graph, double wheel graph, mongolian tent graph, flower snariirsta
ladder, double step grid graph, double arrow graph and semi jahgragih arek-magic and
also prove that if the grap@d is k-magic with magic constant 0 then the splitting graplGas
k-magic.

1 Introduction

Graph labeling is currently an emerging area in the research of graptyth% graph labeling

is an assignment of integers to vertices or edges or both subject to centaiitions. A detailed
survey was done by Gallian iG] If the labels of edges are distinct positive integers and for
each vertex the sum of the labels of all edges incident witis the same for every vertexin

the given graph then the labeling is called a magic labeling. 8ekIg&] introduced the concept
of A-magic graphs. A graph with real-valued edge labeling such that distigeisehave distinct
non-negative labels and the sum of the labels of the edges incident tbculaavertex is same
for all vertices. Low and Leer] examined thed-magic property of the resulting graph obtained
from the product of twad-magic graphs. Shiu, Lam and S8 proved that the product and
composition ofA-magic graphs were alsé-magic.

For any non-trivial Abelian groupd under addition a grapky is said to beA-magic if
there exists a labeling : F(G) — A — {0} such that, the vertex labelingi" defined as
ft(v) = 3 f(uv) taken over all edgesv incident atv is a constant. Amd-magicgraphG
is said to beZ,-magic graph if the groupl is Z,, the group of integers modula TheseZ,-
magic graphs are referred to &gnagic graphs Shiu and Low 10] determined all positive
integersk for which fans and wheels haveZa-magic labeling with a magic constant 0. Moti-
vated by the concept of-magic graph in§] and the results in7], [9] and [LO] Jeyanthi and Jeya
Daisy [1]-[5] proved that the open star of graphs, subdivision lgsapycle of graphs and some
standard graphs admit,-magic labeling. In this paper we prove that shell graph, generalised
jahangir graph(P,, + P1) x P, graph, double wheel graph, mongolian tent graph, flower snark,
slanting ladder, double step grid graph, double arrow graph and seaniga graph aré-magic
and also prove that if the graghis k-magic with magic constant 0 then the splitting grapld:of
is k-magic. We use the following definitions in the subsequent section.

Definition 1.1. A shell S,, is the graph obtained by taking— 3 concurrent chords in a cyct@, .

The vertex at which all the chords are concurrent is called the apex. o
Definition 1.2. A generalised Jahangir graph ; is a graph orks + 1 vertices consisting of a

cycle C, and one additional vertex that is adjacent:toertices ofC),, at distances to each

other onCj,. ) . .
Definition 1.3. The Cartesian produc®, + P1) x P is a graph with the vertex sé&t((P, +

P) x P2) = {u,u;,v,v; : 1 <i < n}andthe edge s€i((P, + P1) x P) = {uu;, vv;, wv;
1<i<n}U{uuir1,vivie1: 1<i<n—1}U{uv}.
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Definition 1.4. A double wheel graptDW,, of size n can be composed of'2 + K; that is,

it consists of two cycles of size n, where the vertices of the two cyclesllacermected to a
common hub.

Definition 1.5. For each point of a graphG take a new vertex’ and joinv’ to those points
of G adjacent taw. The graph thus obtained is called the splitting graph of G and is denoted as
S'(Q).

Défir?ition 1.6. A Mongolian tentM (m,n) is a graph obtained fron®,, x P, by adding one
extra vertex above the grid and joining every other vertex of the top ra#,,0k P, to the new
vertex.

Definition 1.7. A flower snarkJ, is a graph on 4 vertices, fom > 5 and odd whose vertices are
labelledV; = {w;, z;,v:, z;} for 1 < i < n and whose edges can be partitioned insiar graphs
and two cycles as we will next describe. Each quadraiplef vertices induce a star graph

as its centre vertices induce an odd cyclézy, 2, . .. z,,, 21) verticesz; andy; induce an even
cycle (z1, 22, ... Tny Y1, Y2, - - - Yn, T1)-

Definition 1.8. The slanting laddef L,, is a graph obtained from two paths, uy, ... u, and
v1, V2, . .. v, Dy joining eachu; with v; 1, 1 <i<n -1

Definition 1.9. Take P,,, P,,, P,,_2, P,,_4, ... P4y, P> paths omn,n,n — 2,n — 4,...4,2 vertices
and arrange them centrally horizontal where: 0(mod 2),n # 2. A graph obtained by joining
vertical vertices of given successive paths is known as a double stegrgph of sizen. Itis
denoted byDSt,,.

Definition 1.10.A double arrow grapt!, with width ¢ and lengthn is obtained by joining two
verticesv andw with superior vertices of,, x P, by m + m new edges from both the ends.
Definition 1.11.A semi Jahangir graph, denoted By, is a connected graph with vertex set
V(SJ,) = {p,zi,yr : 1 <i<n+11<k<n}andthe edge sei(SJ,) = {pz; : 1 <i <
n+ 1} U{zy 1<i<n}U{yzi1:1<i<n}

2 Main Results

Theorem 2.1.The shell grapts,, is k-magic when (i) is odd and (ii)n is even and: is even.

Proof. Let the vertex set and the edge setafbe V(S,,) = {v; : 1 < i < n} andE(S,) =
{vivig2: 1<i<n—3}U{vvi41:1<i<n-—1}U{v,v1}.

We consider the following two cases.

Case(i): n is odd.

For any element € Z;, — {0}.

Define the edge labeling: E(S,,) — Z; — {0} as follows:

f(vrvgpo) =afor 1<i<n-3,

(n—3)a for i is eve
f(vivi+l) = { z . i

k— =8 forjisodd i # 1,n

Florve) = f(vrvg) =k — 252°
Then the induced vertex Iabellrfq V(Sn) = Zis fT(v) = 0(mod k) forallv € V(G).
Case(ii): n is even and: is even.
Subcase(i):k = 0(mod 4).
Define the edge labeling: E(S,) — Z, — {0} as follows:
f(vwise) = 5for 1<i<n-3,
fvivis1) = %k for 2<i<n-—1,
f(v1v2) = f(vivn) =k — % .
Then the induced vertex labelinfg : V(S,,) — Zx is fT(v) = O(mod k) for all v € V(G).
Subcase(ii):k = 2(mod 4).
Define the edge labeling: E(S,,) — Z, — {0} as follows:
f(v1vie2) = 2for 1<i<n-3,

(om0 G552 for i is even
1) for iisodd i # 1.

flowvz) = 532, f(ov,) = 252

Then the mduced vertex Iabellry@ V(Sn) — Zis ft(v) = 0(mod k) for all v € V(S,,).
Hencef* is constant and it is equal tq®@od k). Since the shell graph,, admits Z,-magic
labeling, then it is &-magic graph. |
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The examples ofg-magic labeling ofSg and.Sg are shown in Figure 1.

2 2
Figure 1: Zg-magic labeling ofSg andSs

Conjecture 2.2.The shell grapts,, is notk-magic whem: is even and: is odd.

Theorem 2.3.The generalised jahangir graph, ; is k-magic when (i) is odd ands is odd (ii)
n is even and is even (iii)n is evens is odd andk is even.

Proof. Let the vertex set and the edge setpf, beV(J,, ) = {v,v; : 1 <i <n} U {v{ 1<
i<s—11<j<n}andE(J,s) = {vv; : 1§i§n}u{vjv{: 1§j§n}u{vgvg+l:l§
1<s—-11<j Sn}U{vg_lij 1<j<n—-1}U{v} ju}.
We consider the following three cases.
Case(i): n is odd ands is odd.
For any element such that > 2a.
Define the edge labeling: E(J, ) — Z, — {0} as follows:
flvv;)) =afor 2<i<mn,
f(v1vig2) = afor 1<i<n-3,
, (=Da for j is odd
7\ — 2 ’
flojey) = k— tbe for jis even

2
Forj is odd.

Juie = {F= 2 foriis odd
i Vi1 @, for iis even
Forj is even.

Fohl ) = k— (’”21”, for i is odd
P (ntla “for iis even
Then the induced vertex labelinfg : V(J,,s) = Zx is fT(v) = 0(mod k) forallv € V(J,, 5).
Case(ii): n is even and is even .
Define the edge labeling: E(J, ) — Z, — {0} as follows:

Flovg) = {a, for ¢ is odd

k—a, foriiseven

f(v»vj) | 2a, for j is odd
PV  k—2a, forjiseven
For ; is odd.

f(vi Uzj+1) =

For; is even.
a, foriis odd

J 0y —
fivia) = k — a,for iis even
Then the induced vertex labelinfg : V(J,, s) = Zi is fT(v) = 0(mod k) for all v € V(J,, 5).
Case(iii): n is even,s is odd andk is even.
Subcase(i):k = 0(mod 4).
Define the edge labeling: E(.J, s) — Z; — {0} as follows:
flov) = % for 1<i<n,
flojv]) = Efor 1<i<mn,

k — 221 for  is odd
(n=la for iis even
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Lk foriis odd

3k
f(vzv'le) = { 47

& for iis even

Then the mduced vertex labelinfg : V(J,,s) = Zx is f1(v) = O(mod k) forall v € V(.J,, 5).
Subcase(ii):k = 2(mod 4).

Define the edge labeling: E(J, ;) — Z; — {0} as follows:

flov) = for 1<i<n,

Fusd) 22 for jis odd
V5V =
e k32 for j is even
For ; is odd.
i 352 for i is odd
flvjvi,) = ( f
4 ) for iis even
Forj is even.
(Bk— , for i is odd
f(vz v1+1) 4

(12 for iis even

Then the mduced vertex labeling : V(J,.s) = Zx is fT(v) = 0(mod k) forall v € V(J,, ).
Since the generalised jahangir graph, admitsZ,-magic labeling, then it is &-magic graph.
O

The examples of19 andZ1;-magic labeling of/s 3 and.Js ¢ are shown in Figure 2.

2 9,2

2 4 7 29
Figure 2:Z10 and Z;11-magic labeling of/s 3 andJa e

Conjecture 2.4.The generalised jahangir graph ; is notk-magic when (i)» is odd ands is
even (ii)n is even,s is odd andk is odd.

Theorem 2.5.The graph(P,, + P1) x P, is k-magic whem is odd.

Proof. Let the vertex set and the edge setBf + P1) x P> beV ((P,+P1) x P;) = {u Ui, U,V
1<i<n}andE((P, + P1) x P2) = {uus, vv;,uv; 0 L < i <n}U{uuipr,vivi01 0 1< <
n — 1} U {uv}.

We consider the following two cases.

Case(i):n =3

For any element such that > 2a.

Define the edge labeling: E((P, + P1) x P») — Z,, — {0} as follows:

fluwg) = f(uuz) =k —a,

f(uaug) = f(uguz) = k —a,

f(uuz) = fluzvz) = a

f(urv1) = f(ugvs) = 2a.

Then the induced vertex labeling : V((P, + P1) X P2) — Zi is fT(v) = 0(mod k) for all
v e V((Pn + Pl) X Pz).
Case(ii):n > 3.

For any element such that >
Define the edge labeling: E((P, + Pl) x P») — Zj, — {0} as follows:

f(uu1) -k (71723)0,7
f(uun) —k_ (n—=38)a 3) ’
f(uu;) = afor 2§z§n—l,

(n=1)a
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’UUTL) _ (77,;3)(17

f(

f(

f(ov;) —afOI’ 2<i<n-1,

Flugvr) = flugo,) = @512,

fluw;) =afor 2<i<n-—1,

fluguipr) =k —afor 1<i<n-—1,

fowipr) =k —afor 1<i<n-1,

fluw) =k — a.

Then the induced vertex labeling : V((P, + P1) x P2) — Z; is fT(v) = 0(mod k) for all
v e V((P, + P1) x P,). Since(P, + P1) x P, admitsZ,-magic labeling, then it @-magic
graph. O

The examples of/s and Z7-magic labeling of P7 + P1) x P, and(Ps + P1) x P, are shown in
Figure 3.

5 5 55 5 c 6 6
4\\ NG
\A

N
3 1) 1| 1 (4 1 3 2l 1 2
: 1
515]5 515 6 116
h 1
4 4
o 6

Figure 3:Zs and Z7-magic labeling of P7 + P1) x P, and(Ps + P1) x P,

Conjecture 2.6.The graph(P, + P1) x P; is notk-magic whem is even.
Theorem 2.7.The double wheel grapbW,, is k-magic.

Proof. Let the vertex set and the edge sefdf,, be
V(DW,) = {v,v,u; : 1 <i <n}andE(DW,,) = {vv;,vu; : 1 < i < n}U{vvi1, withis1
1<i<n-—1}U{v,v1, upus}
For any element such that > 2a.
Define the edge labeling: E(DW,,) — Z, — {0} as follows:
flov;)) =2afor 1<i<n,
vu;) =k —2afor 1<i<mn,
1) =k —afor 1<i<n-—1
vpv1) =k — a,
wiuirg) =afor 1<i<n-—1,
flupur) = a.
Then the induced vertex labeling™ : V(DW,)) — Z; is fT(v) = O(mod k) for all v €
V(DW,). Since the double wheel graghiV,, admitsZ,-magic labeling, then it is &-magic
graph. O

I
f(v
I
I

An example ofZg-magic labeling ofDWs is shown in Figure 4.
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Figure 4: Zg-magic labeling ofDW5

Theorem 2.8.The mongolian tent grapi/ (m, n) is k-magic whenn is even.

Proof. Let the vertex set and the edge sef\d{m, n) be
V(M(m,n)) = {v,u;; : 1 <i<n1<j<m}andE(M(m,n)) = {u;u;j+1:1<i<
n,lﬁjgmfl}u{umuHLjZlgignfl,lgjgm}u{vulﬁjZlgj Sm}
For any element such that: > 2.
Define the edge labeling: E(M(m,n)) — Z, — {0} as follows:
fluijuijra) =k—afor 1<i<n-11<j<m-1,
f(ui,juHLj) =qafor 1<:< n,2 <j<m-— 1,
k — =2, for jis odd
F(ttn.gtin j+1) m=2a for jis even
me, foriis odd
k— m=2 for jiseven

f(ui,lui+1,1) = {
m=2a

flvugg) = flvurm) =k — @

floug,;) =afor2<j<m-—1

Then the induced vertex labeliny : V(M (m,n)) — Zi is fT(v) = 0(mod k) for all v €
V(M(m,n)). Since the mongolian tent graplf (m,n) admitsZ,-magic labeling, then it is a
k-magic graph. O

An example ofZ;;-magic labeling ofM (6, 3) is shown in Figure 5.

4 5 4 5 4
Figure 5: Z1;-magic labeling of\/ (6, 3)

Theorem 2.9.The flower snark graphi,, is k-magic.

Proof. Let the vertex set and the edge setipthe

V(Jpn) = {wi, x4, 9i,2: - 1 < i < n}andE(J,) = {zizi+1, Tiwis1, Yiviv1 - 1 <i <n -1} U
{ziw;, wiz;, w;y; 1 < i <n}pU {2210, Tn1, YnY1, T1Yn -

For any element such that > 3a.

Define the edge labeling: E(J,,) — Z, — {0} as follows:

f(ziziy1) =k —afor 1<i<n-—1

f(znzl) =k - a,

f(ziw;) = 2afor 1<i < mn,

flwiz;) = fwyy;)) =k —afor 1<i<mn,
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2a, foriis odd
k — a, for 7is even

k —a, foriisoddi # n,
f(yiyiv1) =
a

2a, for 7is even

f(z1yn) = k — 3a.
Then the induced vertex labeling : V(J,,)) — Zg is fT(v) = 0(mod k) for allv € V(J,,).
Since the flower snark graph, admitsZ,-magic labeling, then it is &-magic graph. ]

An example ofZ;3-magic labeling ofJs is shown in Figure 6.

Figure 6:Z;3-magic labeling of/s

Theorem 2.10.The slanting ladder grap®'L,, is k-magic whem: is even.

Proof. Let the vertex set and the edge sefSdf,, be

V(SL,) = {vi,u; : L <i<n}andE(SL,) = {vivis1 1 1 <i<n -1} U{umug 1 <i <
n—1}U{vui41:1<i<n-—1}

For any elemeni such that > 2a.

Define the edge labeling: E(SL,) — Z; — {0} as follows:

f(uruz) = f(vp—1v,) = a,

k—a, foriisoddi #n—1,

ViVi+1) = .
fvivia) a, for iis even

k — 2a, foriis even

2a, for iisoddi # 1,

f(viug) = 2a, f(vp—1un) =k —a,

f(viuir1) =afor 2<i<n-—2

Then the induced vertex labelinfg : V(SL,,)) = Zxis fT(v) = a(mod k) forallv € V(SL,,).
Since the slanting ladder grapii,, admitsZ,-magic labeling, then it is &-magic graph. o

f(UiUiH) -

An example ofZg-magic labeling ofS Lg is shown in Figure 7.
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AN

Figure 7: Zg-magic labeling ofSLg

Theorem 2.11.The double step grid grapb St,, is k-magic.

Proof. Let the vertex set and the edge sefxft,, be

V(DSt,) ={u; :1<i<n}U{v]:1<i<r1<j<%}wherer=nn—-2n-4...42
andE(DSt,) = {uui1:1<i<n—1}U{uul:1<i<n}U{ulul 11<i<r-1,1<
j<3 -1}

For any element such that > 2a.

Define the edge labeling: E(DSt,) — Z, — {0} as follows:

f(uiu”l) =aqafor 1l <i<n-— 17

flurud) = f(ugul) =k —a,

fluul) =k —2afor 2<i<n-1,

Flubd) = F(ud_yut) = a.

k —a, foriis eveni # n,

Ll )=
Flujui,g) a, for iisoddi # 1,
Forl<i<r-—1.

o 2a, foriis odd

I = ’
f(“i+1“z ) k — 2a, for iis even
Forj is even.

o k — 2a, foriis odd

Il ) = ’
CRY 24, for iis even
Forjis odd,j # 1,

o 2a, for i is odd
flujui, ) =

k — 2a, for iis even

Then the induced vertex labeling™ : V(DSt,) — Zx is fT(v) = O(mod k) for all v €
V(DSt,). Since the double step grid graprt¢,, admitsZ,-magic labeling, then it is &-magic
graph. O

An example ofZs-magic labeling ofD.St1¢ is shown in Figure 8.

Figure 8: Zs-magic labeling ofD St

Theorem 2.12.The double arrow graptb A, is k-magic whert is even.
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Proof. Let the vertex set and the edge sefod!, be
V(DAL) = {z,y,v;; :1<i<t, 1<j<n}andE(DA!) = {zv;1:1<i<t}U{yv,:
1§i§t}U{Ui)j’Ui+l’j . 1§i§t—171§jSH}U{ULJ‘U@J‘_H_:1§i§t,l§j§n—l}.
We consider the following two cases.
Case(i): n is even.
For any element such that: > %
Define the edge labeling: E(DA!) — Z; — {0} as follows:
Flavin) = flyvea) = flyorn) = fyven) =k — 2,
flzvia) = flyvin) =afor 2<i<t-—1,
£ ) 2a, fortsisodd 2<j<n-—1,

V;. U5 i) = .

L k — 2a, for iiseven 2< j <n —1,

k —a, foriiseven: # n,
a, for iisoddi # 1,
2, forz’ is odd
k— . for ¢is even
forjv141) = fog o 1) =k — afor 1<j<n-1,
Then the induced vertex labeliffg : V(DA?!) — Z is f(v) = 0(mod k) forallv € V(DA?).
Case(ii): nis odd,t > 4.
For any elemens such that > %
Define the edge labeling: E(DA!) — Z, — {0} as follows:
flaviy) = f(yva) ==k — 22,

Yyua, n) (yvt,n) = %7

Exvll) afor 2<i<t-1,
(yvi.n)
(

f(Ui,j'Ui,,jJrl) = {

f(vi,l'UH»l,l) = f(vi,n‘UiJrl,n) =

/
flyvin) =k —afor 2<i<t-—1,
2a, foriisodd 2<j<n-1,
fvljv1+lj) . .
k —2a, for iiseven 2<j<n-—1,
k — a, foriis even
a, for iisoddi # 1, n,

L fori is odd

f(Ui,jUi,jJrl) = {

f(Ui,1Ui+l,l) = {

k— & for ¢iseven
i ) k—““a for i is odd
Vi nU; =
nitn U=ha for iis even

f(ugjvej41) = f(vtﬁjvt,ﬁl) =k—afor 1<j<n-1
Then the induced vertex labelirfg : V(DAL) — Ziis f(v) = O(mod k) forallv € V(DA?).
Since the double arrow graghA?, admitsZ,-magic labeling, then it is &-magic graph. o

An example ofZ;¢-magic labeling ofD A§ is shown in Figure 9.
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8
7 8 8 8 8 8 8 7
1 9 11 9 1 9 1 9
3 2 2 2 2 2 2 3
L 9 1 9 1 9 1 9
1
7 8 8 8 8 8 8 7

Figure 9: Z;o-magic labeling ofD A$

Theorem 2.13.The semi jahangir grapl§J,, is k-magic.

Proof. Let the vertex set and the edge set5of, be

V(ST,) ={p,zi,y; 1 1<i<n+11<j<n}andE(SJ,) ={pz; :1<i<n+1}U{zy :
1<i<n,}U{yizir1:1<i<n}

For any elemeni such that > 2a.

Define the edge labeling: E(SJ,) — Z, — {0} as follows:

flpr1) =k —a,

a, fornis odd

fpenia) = k — a, for nis even

Fpm:) = 2a, foriiseveni #n+1,
P =Y k= 24, for iisoddi # 1,
a, for ¢ is odd
@) = { k — a, for iis even
k — a, foriis odd
a, for iis even

Then the induced vertex labeling : V(SJ,) — Zx is f*(v) = 0(mod k) for allv € V(S.J,).
Since the semi jahangir graphy,, admitsZ;-magic labeling, then it is &-magic graph. ]

f(yi$i+1) =

An example ofZ7-magic labeling ofSJs is shown in Figure 10.

2 5 2
\| 2
Figure 10:Z7-magic labeling ofSJs

Theorem 2.14.The double wheel grapi8w,,,, DW,,, are connected by a path,, is k-magic
whenny, n, are odd.

Proof. Let G be the graph obtained by two double wheel graphs connected by &pathet
the vertex set and the edge setbbeV(G) = {w1, 22} U {u},v} : 1 <i<ny}U{u?,0?:1<
i <o} U{w; :1<i<m}wherew; = u}andw, = 2 and

BEG)={rp}:1<i<n}U{ap?:1<i<mplU{mul:11<i<m}uU{zu?:1<i<
nat U {ublull+l 1<i<ni—1}U {u}llu%} U {vilvilJrl 1<i<ng—1}U {v}llvi} U {u$u§+l :
1<i<ng—1}U{uutUfvdd :1<i<ny—1}U{v2 03} U{wjwip1:1<i<m—1}
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For any element such that > 4a.
Define the edge labeling: E(G) — Z;, — {0} as follows:
f(zv}) = 2aforl <i<ny,

)

flru}) =k —2aforl <i < ny,
f(vilvilﬂ) =k—aforl<i<ng-—1,
flonot) =k —a,

(

1,1, ) = 3a, for i is odd
! k —a,for iiseven
)= k — 4a, for ¢ is odd
| 4a,for iiseven
2 k—2a, formisodd 1< < np,
f(a2v7) = . .
2a, for miseven 1<i<np
i <i<
f(UiZUZZH) _Ja, form is Od(.il 1<i< nz,.
k—a, for miseven 1 <i < np,
f i 1<i<np,-—-1
f(v,%vf): a, ormlsodql _z_nz‘
2 k—a, for miseven 1<i<mnp-—1
Form is odd.

f(“?“Lerl) =

Form is even,
3a, foriis odd
202 ) = ’
fluiuiia) k — a, for iis even
Then the induced vertex labeling™ : V(G) — Z is f*(v) = 0(mod k) for all v € V(G).
SinceG admitsZ,-magic labeling, then it is &-magic graph. O

k — 3a, foriis odd
a, for iis even

An example ofZs-magic labeling of= is shown in Figure 11.

Figure 11:Zs-magic labeling of7

Theorem 2.15.The graphG is obtained by joining two copies of shell graphs by a pBthis
k-magic.

Proof. Let G be the graph obtained by two shell graphs connected by amatiet the vertex
set and the edge set 6fbe V(G) = {v] : 1< i <n,j =12} U{w; : 1 < i < m} where
wy = v} andW,, = v? and
B(G)={vjv],:1<i<n-3j=12U{v/v];:1<i<n-1j =212 U{viv]:j=
L2 u{wwi41:1<i<m-—1}

Case(i): m is even.

For any element such that > 2a(n — 2).

Define the edge labeling: E(G) — Z;, — {0} as follows:

fjvl,,) =2aforl<i<n-3,j=12,

f(v{v%) = f(viv]) = aforj =12,

flv],)=k—afor2<i<n-1j=12,
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k — 2a(n — 2), for i is odd
2a(n — 2), for iis even
Then the induced vertex labelinfg : V(G) — Zj is f*(v) = 0(mod k) for all v € V(G).
Case(ii): m is odd.
For any element such that > 2a(n — 2).
Define the edge labeling: E(G) — Z; — {0} as follows:
f(v%vil+2) =2aforl1<i<n-—3,
vivz) = flugvr) = a,
vl Y =k—afor2<i<n-1,
fvi2+2) =k—2aforl<i<n-—3,
vivg) = f(vief) =k —a,
202 ) =afor2<i<n-1,
k — 2a(n — 2), foriis odd
2a(n — 2), for iis even
Then the induced vertex labeling™ : V(G) — Z is ft(v) = 0(mod k) for all v € V(G).
SinceG admitsZ,-magic labeling, then it is &-magic graph. m|

flwiwiy1) =

flwiwiy1) =

An example ofZ1s-magic labeling of+ is shown in Figure 12.

4
1 4
2
2
1 14
1 3 12

Figure 12:Z;5-magic labeling o7

Theorem 2.16.If the graphG is £ magic with magic constartitthen the splitting graph off is
k-magic.

Proof. Letvq, v, ... v, be the vertices of grapi. Letvy, v, ... v,,v],v5, ... v, be the vertices
of graphS’(G). Given a graplt: is Z,, magic with magic constant 0.

Thereforef™(v) = 0(mod k) forall v € V(G).

Define the edge labeling: E(S’(G)) — Z, — {0} as follows:

g(e;) = f(e;) forall e € E(GQ),

g(el) = f(N(e) forall e € E(G).

Then the induced vertex labeling” : V(S'(G)) — Zx is g"(v) = O(mod k) for all v €
V(S'(G)). SinceS’(G) admitsZ;-magic labeling, the graph'(G) is ak-magic graph. i
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