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For any nontrivial abelian group A under addition a graph G is said to be A-magic if
there exists a labeling f : E(G) — A — {0} such that the vertex labeling f1 defined as
FT(v) =3 f(uv) taken over all edges v incident at v is a constant. An A-magic graph
G is said to be Zi-magic graph if the group A is Z; the group of integers modulo k.
These Zj-magic graphs are referred to as k-magic graphs. In this paper, we prove that the
graphs such as subdivision of ladder, triangular ladder, shadow, total, flower, generalized
prism, mA,-snake, lotus inside a circle, square, gear, closed helm and antiprism are Z-
magic graphs. Also we prove that if G; (1 < ¢ < t) be Z;-magic graphs with magic
constant zero then G* is also Zj-magic.

Keywords: A-magic labeling; Z;-magic labeling; Z;.-magic graph; ladder; triangular lad-
der; shadow; total; flower; generalized prism; mA,-snake; lotus inside a circle; square;
gear; closed helm; antiprism.
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1. Introduction

Graph labeling is currently an emerging area in the research of graph theory. A
graph labeling is an assignment of integers to the vertices or edges or both subject
to certain conditions. A detailed survey was done by Gallian [4]. The concept of an
A-magic graph was introduced by Sedlacek [11] as follows: A graph with real-valued
edge labeling such that distinet edges have distinct non-negative labels and the sum
of the labels of the edges incident to a particular vertex is same for all the vertices.
In [13, 14], Stanley noted that Z-magic graphs can be viewed in the more general
context of linear homogeneous diophantine equations. Moreover, the generalization
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of magic graphs and characterization of regular magic graphs are studied by Doop in
[1-3]. Lee et al. [7-9, 15] studied the construction of magic graphs, V;-group magic
graphs, group magic graphs and group magic Eulerian graphs. For four classical
products, Low and Lee [10] examined the A-magic property of the resulting graph
obtained from the product of two A-magic graphs. Shiu et al. [12] proved that the
product and composition of A-magic graphs were A-magic. In [6], Kavitha and
Thirusangu obtained the group magic labeling of two cycles with a common vertex.
For any nontrivial abelian group A under addition a graph G is said to be A-magic
if there exists a labeling f : E(G) — A—{0} such that the vertex labeling f* defined
as f1(v) = ) f(uv) taken over all edges uv incident at v is a constant. An A-magic
graph G is said to be Zx-magic graph if the group A is Z; the group of integers
modulo k. These Z-magic graphs are referred to as k-magic graphs. If G is a graph
then S(G) is a graph obtained by subdividing each edge of G by a vertex. In [5],
Jeyanthi and Jeya Daisy proved that the total graph, square graph, splitting graph,
middle graph, mA,-snake graph were Z;-magic graphs. In this paper, we study the
Zy-magic labeling of some subdivision graphs. Also we prove that if G; (1 <1i <)
be Z,-magic graphs with magic constant zero then G? is also Z;-magic. We use the
following definitions in the subsequent section.

Definition 1.1. The ladder graph L,, is the Cartesian product P> x P, of a path
on two vertices and another path on n vertices.

Definition 1.2. The triangular ladder graph T'L,,, n > 2 is obtained by completing
the ladder P, x P, by adding the edges vy jv2 ;41 for 1 < j < n. The vertex set of
the ladder is {Ul’j,’vg’j 1L j =< n}

Definition 1.3. The shadow graph D2(G) of a connected graph G is eonstructed
by taking two copies of G say G’ and G”'. Join each vertex u in G’ to the neighbors
of the corresponding vertex v in G”.

Definition 1.4. The total graph T(G) has the vertex set V(G) U E(G) in which
two vertices are adjacent whenever they are either adjacent or incident in G.

Definition 1.5. The flower F,, is the graph obtained from a helm H,, by joining
each pendent vertex to the central vertex of the helm.

Definition 1.6. The graph C,, x P, is called the generalized prism.

Definition 1.7. A triangular snake is a connected graph in which all blocks are
triangles and the block cut point is a path. Let A,-snake be a triangular snake with
n blocks while mA,-snake be a triangular snake with n blocks and every block has
m number of triangles with one common edge.

Definition 1.8. Lotus inside a circle LC,, is a graph obtained from the cycle
Cp 1, Us, - .., Un,u; and a star K; ,, with the central vertex vo and the end vertices
v1,v2,...,Un Dy joining each u; and u;;1(modn).
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Definition 1.9. For a simple connected graph G, the square of the graph G is
denoted by G? and is defined as the graph with the same vertex set as of G and
two vertices are adjacent in G? if they are at a distance 1 or 2 apart in G.

Definition 1.10. The gear graph G, is obtained from the wheel W,, by adding a
vertex between every pair of adjacent vertices in the cycle.

Definition 1.11. The closed helm CH,, is the graph obtained from a helm H, by
joining each pendent vertex to form a cycle.

Definition 1.12. A generalized antiprism A?* is obtained by completing the gener-
alized prism Cp, x P, by adding the edges v; ju;11;for1 <i<mand1<j<n-1
where the suffix “4” is taken modulo “m”. The vertex set of the generalized prism
iy, ol = o Loy}

2. Zp-Magic Labeling of Subdivision Graphs

Theorem 2.1. The subdivision of ladder graph S(Ps x P,) is Z);-magic.

Proof. Let the vertex set and the edge set of S(P, x P,) be
V(S(Pe x Bp)) = {ws, v, wi:1 <i<n}U{ul,vi:1<i<n-—1}, and
E(S(P; x Pp)) = {usuj,viv;:1 <i<n—1}U{wyw;,ww;:1 <i<n-—1}
U{uluipy,vjvi:1<i<n—1}.

For any integer a € {1,2,...,£ — 1} if kiseven and a € {1,2,‘-.,—’“—;—1—} if k£ is odd.
Define the edge labeling f : E(S(P2 X P,)) — Zi — {0} as follows:

o {a for i is odd,

k—a foriis even,

k—a foriisodd,
7
fluivg) = :

for 7 is even,
fluiwn) =k—a, f(win)=a,

k—a foriis odd,

J(upwn) = {

a for 7 is even,

a for 7 is odd,

WpUp ) =
Ut n) {k —a for iis even.
For 7 £ 1, n,

2a for 7 is even,

k—2a for i is odd,

fluiw;) = {
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For ¢ £ 1,n,

k —2a for 7 is even,

Vi) =
e {Za for 7 is odd,

for 7 is odd,

for 7 is even,

k—a
flujuipr) = {
a

a for 7 is odd,

f(vjvigs) = {

k—a foriis even.
Then the induced vertex labeling f:V(S(P; x P,)) — Z is
fT(v) =0(modk) for all v € V(S(P x B,)).
Hence f is constant and it is equal to O(mod k). Since G admits Z;-magic labeling

for any a € {1,2,...,4 —1} if k is even and a € {1,2,..., 551} if k is odd, the
subdivision of ladder graph S(P; x P,) is a Zy-magic graph. O

The example for Zg-magic labeling of (S(P; x Ps)) is shown in Fig. 1.

Theorem 2.2. The subdivision of triangular ladder graph S(TL,) is Zx-magic.

Proof. Let the vertex set and the edge set of S(T'L,,) be

V(S(TL,)) ={uw, o w1l <i<nlUlul v w:l<isu—1}  and

E(S(TLy)) = {uwiul,viv):1 <1 < n— 1} U {uw;, wiw;: 1 <i < n}

U{ufip, vivip 1 < <n— 1} U {ufw), wiv;1:1<i<n-—1}

For any integer a € {1,2,...,£—1}ifkisevenand a € {1,2,..., 552} if k is odd.

Fig. 1. Zg-magic labeling of S(P» X Ps).

1650046-4



Zy.-Magic labeling of subdivision graphs
Define the edge labeling f: E(S(TL,)) — Z; — {0} as follows:
flun )= flow)=a fxl<it=n—1,
Fui) = f@vip)=k—a for1<i<n-—1,
Fluzwy) = f(waun) =a, flwiv) = flwpv,) =k —a,
fluzw))=2a for2<i<n-—1,
flww;))=k—2a for2<i<n-—1,
fluw))=k—2a for1<i<n-—1,
fWwivip1) =2a for1<i<n-—1.
Then the induced vertex labeling f* : V(S(T'Ly,)) — Z; is

FH(v) =0(mod k) for all v € V(S(TLy)).

Henee f* is constant and it is equal to 0(mod k). Since G admits Zy-magic labeling
for any a € {1,2,...,5 —1} if k is even and a € {1,2,..., 51} if k is odd, the
subdivision of triangular ladder graph is a Zp-magic graph. O

The example for Z11-magic labeling of S(T'Ls) is shown in Fig. 2.

Theorem 2.3. The subdivision of shadow graph S(D2(P,)) is Zi-magic.

Proof. Let the verfex set and the edge set of S(Dy(FP,)) be
V(S(D2(P,))) = {us,v:1 <1 < n}U{ul, vl w;,z;:1 <i<n—1} and
E(S(D2(Pn))) = {usuf,viv;: 1 <i<n—1}
Wl i g g sl gl = i 0 1}
U{uiuipr, vivip1:1<i<n—1}
For any integer a € Z;, — {0}.

1 10__ 1 10 1 10 1 10

19 29 29 29 1

10 N N N2 2\ |10

1 10 el S0l 1051 10

Fig. 2. Z1;-magic labeling S(TLs).
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Define the edge labeling f: E(S(D2(P,))) — Zr — {0} as follows:

fluu)) = flnv))=a forl<ic<mn,
fujuir) = fojvip) =k—a for1<i<n-—1,
fluw;) = flvizy)) =k—a for2<i<n-—1,

Fwivi) = f(zni) =a for1<i<n—1.
Then the induced vertex labeling f* : V(S(Da(P,))) — Zy is
— JT(v) =0(modk) for all v € V(S(Dy(P,))).
Hence f* is constant and it is equal to 0{mod k). Since G admits Zj-magic labeling

for any a € Z, — {0}, the subdivision of shadow graph S(Dz(P,)) is a Zi-magic
graph. O

The example for Z;5-magic labeling of S(D3(Ps)) is shown in Fig. 3.

Theorem 2.4. The subdivision of total graph of a path S(T(P,)) is Zi-magic.

Proof. Let the vertex set and the edge set of S{(T'(P,)) be

VSR il =a=nl Ul e e 1ot =n- 1]
U{u;:1<i<n—-1}Uu{vi:1<i<n—2} and

E(S(T(P.))) ={wui:1<i<n—-1}U{vv]:1<i<n-—-2}
Ufuiuir1:1 <i<n—1}U{vfw;1:1<i<n—2}

U {v;w;, wits, vz, Tiusp1 01 < i <m — 1}

For anyintegerae{1,2,...,§f1}ifkisevenandae {1,2,...,%} if k is odd.

Fig. 3. Z15-magic labeling of S(Da(Ps)).
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Define the edge labeling f : E(S(T(P,))) — Zir — {0} as follows:
flisa)—a for 1l <i<n_1,
fluipn)=k—a for1<i<n-—1,
fluv))=k—a for1<i<n-—2,
fWvip1) =2a for1<i<n-—2,
foiwi) =2a, flwiwy) =k —a,
flvw))=k—a for2<i<n-1,
flwsu))=a for2<i<n-—1,
fluizi)=a for1<i<n-—2,
flrsuip) =k—a for1<i<n-2,
flopyea )=k —a,  flo, 1u, —9a.
Then the induced vertex labeling f* : V(S(T(P,))) — Z is
T (v) =0(modk) for all v € V(S(T(P,))).

Hence f1 is constant and it is equal to 0(mod k). Since G admits Zx-magic labeling
for any a € {1,2,...,% — 1} if kis even and a € {1,2,...,%} if k is odd, the
subdivision of total graph of a path S(T'(P,)) is a Zx-magic graph. O

The example for Zs-magic labeling of S(T(Fs)) is shown in Fig. 4.

Theorem 2.5. The subdivision of flower graph S(Fl,) is Z;-magic.

Proof. Let the vertex set and the edge set of S(Fl,) be
VIS(EL)) = oo e we,u ;b <7< n} - and
E(S(Fl,)) = {vw;, w;v;, v;w}, wiu;, u;z;, zv:1 <i < n}
U{vwi:1 <i<n}U{v;1:1<i<n—1}U {v,n}

For any integer a € Z;, — {0}.

Fig. 4. Z17-magic labeling of S(T'(Ps)).
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Define the edge labeling f: E(S(Fl,)) — Zr — {0} as follows:
Ffow) = flow)) = fliiz,) =k —a for1=i=mn
flwiv;) = f(wiu;) = f(ziv) =a for1 <i<n,
flut)—a dorl=disn
fWwvip)=k—a for1<i<n-1, f[f@,n)=%t—a.
Then the induced vertex labeling f* : V(S(FL,)) — Zj is
ft(v) =0(modk) for all v € V(S(FL,)).

Hence f is constant and it is equal to O(mod k). Since G admits Zi-magic labeling
for any a € Zx — {0}, the subdivision of flower graph S(Fl,,) is a Zy-magic graph.
(2]

The example of Z7-magic labeling of S(Fly) is shown in Fig. 5.

Theorem 2.6. The subdivision of generalized prism graph S(Cy, X Pp) is Zx-magic
when m is even.

Proof. Let the vertex set and the edge set of S(C,, x P,) be
V(S(Cm x Pa)) = {v},ul:1<i<m,1<j<n}

Ufw!:1<i<m,1<j<n—1} and

Fig. 5. Z7-magic labeling of S(Fl4).
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E(S(Cm x Pa)) = {ojw] wlv] " :1<i<m 1< j<n—1}
U{rldl:1<i<m,1<j<n}
Ufulvl,,:1<i<m-1,1<j<n}
Uf{ulvl:1<j<n}.

For any integer a € {1,2,...,%—1} if kis even and a € {1,2,...,ﬁ;—1} if k is odd.
Define the edge labeling f : F{(S(Cy, X P,,)) — Z — {0} as follows:

o) = {

k—a foriis even,

for ¢ is odd,

— S k—a foriisodd,
fluvi,) = e
a for 7 is even,
f@v™) =k -2 for1<i<m,1<j<n—1,
flowl)—2a forl <i-ml<j=n—1,
f(vfuz):a forili=e3 < mi 2y <iin =il
f(quLLl =k—a for1<i<m,2<j<n-—1,

S k—a foriisodd,
Flu) = e
a for 7 is even,

for 7 is odd,

a
Fuivia) = {k —a for i is even.
Then the induced vertex labeling f+ : V(S(Cy, X P,)) — Zy is
fH(v) =0(modk) for all v € V(S(Cp, x B,)).

Hence f7 is constant and it is equal to 0(mod k). Since G admits Z;-magic labeling
for any a € {1,2,...,% —1} if kis even and a € {1,2,..., 551} if k is odd, the
subdivision of generalized prism graph S(C,, x P,) is a Zy-magic graph when m is
even. L}

The example of Z;5-magic labeling of S(C4 x Ps) is shown in Fig. 6.

Theorem 2.7. The subdivision of mA,-snake graph S(mA,) is Zx-magic when
ki

Proof. Let the vertex set and the edge set of S(mA,,)-snake be
Vi(S(mA,)) ={mw:1<i<n 1 1}U{in:1<i<n}

Ufvl,wl,2}:1<i<n,1<j<m} and
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s 2 10 34
it e e
2 2 10 g4 . 10
0 o 10 2 2
ke - 2f 2
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Fig. 6. Z12-magic labeling of S(Cs x Py).

E(S(mAy)) = {vw;, wivi, v;vl, viug, usul, ugw) : 1 < i < n}

/ ! = ' 7
U {ujuir, wivig: 01 <i <n— 1} U {u,ur, w,m }.

For any integer a such that ma € Z; — {0}.

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

Jluali =ma lor < o= '

flulwiy) =k—ma for1<i<n,

fluw!)=k—a for1<i<n,1<j<m,
f(urgvg):a for1<i<n,1<j<m,
f@Wz)=k—a for1<i<n,1<j<m,

f(z-ZuiH) — aaslorilisasan L i<am.
Then the induced vertex labeling f1 : V(S(mA,)) — Z; is

fH(v) =0(modk) for all v € V(S(mA,)).

Hence f7 is constant and it is equal to O(mod k). Since G admits Zz-magic label-
ing, the subdivision of mA,-snake graph S(mA,)-snake is a Zx-magic graph when

k=mn

The example of Zs-magic labeling of S(3A3)-snake is shown in Fig. 7.

O

Theorem 2.8. The subdivision of lotus inside a circle graph S(LC,) is Zy-magic.

1650046-10
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Fig. 7. Zs-magic labeling of S(Ag3)-snake.

Proof. Let the vertex set and the edge set of S(LC,) be
V(S(LC,)) = {v, vi, us, w;, v}, ul,w,:1 <i<n} and
E(S(LC,)) = {vw;, wvi, v;v}, viug, uul, uyw} : 1 <1 < n}
U{uluipr, wivipr:1 <4 <n— 1} U {uLu, who b

For any integer a € {1,2,...,%—1} if kis even and a € {1,2,...,1%1} if k is odd.
Define the edge labeling f : E(S(LC,)) — Zy — {0} as follows:

o a for 7 is odd,
vw;) = e
for ¢ is even,

for 7 is odd,
flwiv;) = 10
for 4 is even,
k— for 7 is even,
i ('Uz i e
for ¢ is odd,
a for ¢ is odd,
flow) —
k— for ¢ is even,
k —2a for i is odd,
f (ui z)
a for 7 is even,
2a for 4 is odd,
f (“ Uip1) =
—a for iis even,
for 7 is odd.
flusw ,>
k —2a for iis even,
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Fig. 8. Zg-magic labeling of S(LCs).

k —2a for 1 is even,
2a for 4 is odd,

flwivips) = {

fluhu) =k—a, f(w,v)="2a.

Then the induced vertex labeling f* : V(S(LC,)) — Z; is
fH(v) =0(mod k) for all v € V(S(LC,)).
Hence f7 is constant and it is equal to O(mod k). Since G admits Z,-magic labeling
for any integer a € {1,2,..., £ —1}ifkisevenand a € {1,2,..., 51} if k is odd,
the subdivision of lotus inside a circle graph S(LC,) is a Zi-magic graph. 0
The example of Zs-magic labeling of S(LCs) is shown in Fig. 8.

Theorem 2.9. The subdivision of square graph of a path S(T(F,)) ts Z,-magic.

Proof. Let the vertex set and the edge set of S(P2) be
VIS(P) ={vi:1<i<n}u{v):1<i<n-1}U{w;:1<i<n-—-2} and
E(S(PH) ={vwi:1<i<n—-1}Uu{vlv:1<i<n-—1}
Ufvmiwi:1 <i<n—2}U{wviy2:1<i<n—2}
For any integer a € {1,2,..., -"25 —1}ifkisevenand a € {1,2,..., ’—‘%l} if & is odd.
Case (i): n is odd.
Define the edge labeling f: E(S(P2)) — Zi — {0} as follows:
flovy) =k—a, f(vim)=a,
Jfow) =a for2<i<n—2,

1650046-12
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JWvipn)) =k—a for2<i<n-—2
fon-1vn_1) =k—a, f(vp_1vs)=a,

a for 7 is odd,

flow;) = {

k —2a for i is even,

k—a foriis odd,

flwwia) = {2a for 1 is even.
Then the induced vertex labeling f* : V(S(P2)) — Zy is

fT(v) =0(modk) for all v € V(S(P2)).

Case (ii): n is even.
Define the edge labeling f: E(S(P2)) — Zi — {0} as follows:
fowl) =k—a, f(ios) =,
flov) —aion2=9-a 3
fWvip1)=k—a for2<i<n-3,
flvn—2v,_g) =k—2a, f(v;_svn-1)=2a,
fnav, 1) =k—a, [, 1vn)=gq,
a for 7 is odd,
i = {k —2a foriiseven, i1#mn—2,
f(Un2wn_2) = a,

k—a forzis odd,
RS {Qa foriiseven, i1#n—2,
flw,_sv,) =k —a.
Then the induced vertex labeling f+ : V(S(P2)) — Zj is
fH(v) = 0(modk) for all v € V(S(P2).

Hence f7 is constant and it is equal to O(mod k). Since G admits Z;-magic labeling
for any @ € {1,2,...,%5 — 1} if k is even and a € {1,2,..., 551} if & is odd, the
subdivision of square graph of the path S(P2) is a Z;-magic graph. ]

The examples of Zs-magic labeling of S(P2) and Z;-magic labeling of S(PZ2) are
shown in Fig. 9.

Theorem 2.10. The subdivision of gear graph S(G,) is Zr-magic when n is even.
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(b)

Fig. 9. (a) Zs-magic labeling of S (P72), (b) Z7-magic labeling of S (PS)-

Proof. Let the vertex set and the edge set of S(Gxn) be

V(S(Gn)) = {u,wi,vi,vg,u@,u’i:l <i<n} and
E(S(Gn)) = {uwi, wivi, v, viug, uug i1 S 1S n} U {uivit

U{u,v1}-

- n 1

Case (i): k is even.

For any integer a € Zr — {0}.
Define the edge labeling f: E(S(Gr)) = Zk —
k
Fluw;) = flwiv) =3

{0} as follows:
for 1 <1 <mn,

an for 7 is odd,
Flol) = fluus) = k %
3 +a, foriiseven,
k—a, foriis odd,
Fh) = fluvir) =\ k 5
Z —a, foriiseven.
2
k
f(u'nvl) = —2,; = (°

Then the induced vertex labeling f+:V(S(Gr)) — 2k 18
FH(v) =0(modk) forallve V(S(Gn))-

Case (ii): k is odd.
La= 3t

For any integer a € {1,3,5,.-- .

1650046-14
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Define the edge labeling f : E(S(Gr)) — Zi — {0} as follows:

i—g—;—g for 7 is odd,
f(uwz) = k. + a o
——— for i is even,
2
]—Cj—_—g for ¢ is odd,
flw) =4 2
kE—a 2
—— for 7 is even,
2
k+a =2
Floiv)) = Flaaul) = "5 for 7 is odd,
a for 7 is even,
k—a

—— for 7 is odd,
fvju) = f(wjpip) = 2
k—a foriiseven.
Then the induced vertex labeling f* : V(S(G,,)) — Zy is
ft(w) =0(mod k) for all v € V(S(Gr)).
Hence f7 is constant and it is equal to 0(mod k). Since G admits Z;-magic labeling,
the subdivision of gear graph S(G,) is a Zp-magic graph when n is even. 0

The examples of Zg- and Zg-magic labelings of G4 are shown in Fig. 10.

Theorem 2.11. The subdivision of closed helm graph S(CH,,) is Z,-magic when
T 1S even.
Proof. Let the vertex set and the edge set of S(CH,,) be

V(S(CH,)) = {v,vi, us, ws, v}, ul,wl:1 <i<n} and

E(S(CH,.)) = {vw;, wivi, viw,, win, vivl, usul: 1 <i < n}

U{vfvipr, wui1:1 < i <n— 13U {vlv, ufur ;-

Fig. 10. Zg- and Zg-magic labeling of G4.
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For any integer a € {1,2,...,-’2g —1}ifkiseven and a € {1,2,..., %552} if k is odd.
Define the edge labeling f: E(S(CH,)) — Z, — {0} as follows:

, a. for 7 is odd.
flow;) = i
A

for i is even,

k—a, foriisodd.
Flwivg) = o
4 for 7 is even,
¢ k —2a, for i is odd,
Flviw;) = n?
2a, for 7 is even,
3 , 2a, for 7 is odd.
i Flwiu) = k — 2a, for i is even.
Fn) {a, for 7 is even,
) —
. k—2a, for i is odd,
ot ) k —a, for1iseven,
Uy =
i 2a, for 7 is odd,
) k—a, foriisodd,
fluwy) = -
2a, for 7 is even,
; a. for 7 is odd.
) = o
k—a, for1iiseven,
flunv) =2a, fluhbu)=k—a

Then the induced vertex labeling f7 : V(S(CH,)) — Zp is
fT(w) =0(modk) forallve V(S(CH,)).

Hence f7 is constant and it is equal to 0{mod k). Since ¢ admits Z,-magic labeling
for any integer a € {1,2,...,% —1}ifkiseven and a € {1,2,. ,%} if k£ is odd,
the subdivision of closed helm graph S(CH,) is a Zy-magic graph when n is even.

0

The example of Zig-magic labeling of S{CHg) is shown in Fig. 11.

Theorem 2.12. The subdivision of antiprism graph S(AL,) is Zx-magic when m

1S even.

Proof. Let the vertex set and the edge set of S(A}) be
ViStA ) = w sy c bt il =~ m]

Uiy il Si<n-1 1< j<m} and
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Fig. 11. Z1o-magic labeling of S(C Hg).

BSA ) =i, L dxnl= jm}
U{w;jvi541:1<i<n,1<j<m—1}
Uil eyt = mllUte o T ogon 11 -3 -m}
Hile o ol g )
Wb i St e e
Ulyeiapte - bed = = L= giaim )

For any integer a € Z, — {0}.
Define the edge labeling f: E(S(A%)) — Zi — {0} as follows:

floijwi;)=a for1<i<n,1<j<m,
Fon u 0 Ik altor it ey
flimtsr ) =k o doril <3 - n
fwizi;)=a for1<i<n-—1,1<j<m,
fzivip1;)=k—a forl<i<m,1<j<n-1,
figi;)=k—a for1<i<n-1,2<j<m,
Wit1,40i541) =a for1<i<n—-1,2<j<m.

Hence f7 is constant and it is equal to O(mod k). Since G admits Z-magic labeling
for any a € Z; — {0}, the subdivision of antiprism S(AZ,) is a Zx-magic graph when
m is even. O

The example of Z;p-magic labeling of S(A3) is shown in Fig. 12.
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9 9
1
R
. : 9 g 9
L= N\
9, ol 1
2 i
9 q i 1
; 1O SN
1 9 1
2 3 9
i 9

Fig. 12. Zig-magic labeling of 43.

Theorem 2.13. Let G; (1 <1 < t) be Zr-magic graphs with magic constant zero.
Let u; € V(G;) for 1 <i < t. If G* is a graph obtained by identifying the vertices
U, U3, - . ., Up WILh uq is also Zp-magic.
Proof. Let f; (1 < i <t) be the Zp-magic labeling of G;.
fiT{v) =0(modk) foralll <i<t
Define the edge labeling g: E(G') — Z; — {0} by
gle) = file) ifee E(G;).
Then the induced vertex labeling g7 : V(G?) — Z;. is
g (uw) = ff(w) ifueV(Gy)

= O(mod k),
g () = Zfi*(ui) forl =it
= ){mod k).
Therefore G* is a Zp-magic graph. O
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