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Abstract. Let G(V(G), E(G)) be a finite simple graph with |V(G)| = vg and |E(G)| = eg.
Let H be a subgraph of G. The graph G is said to be (a, d)-H-antimagic covering if every edge
in G belongs to at least one of the subgraphs G isomorphic to H and there is a bijective function
£:VUE — {1,2,...,vc + ec} such that all subgraphs H’ isomorphic to H, the H'-weights

w(H') = Spevuné(v) + Seepmné(e)

constitutes an arithmetic progression {a,a + d,a + 2d,...,a + (t — 1)d}, where a and d are
positive integers and ¢ is the number of subgraphs G isomorphic to H. Such a labeling is called
super if the vertices contain the smallest possible labels. This research provides super (a, d)-
Cs-antimagic total labelng on triangular ladder T'L,, for n > 2 and super (a, d)-Cst2-antimagic
total labeling on generalized Jahangir Ji , for £ > 2 and s > 2.

1. Introduction

Wallis [13] defined a graph labeling as a mapping from the set of vertices, edges, or both
vertices and edges to the positive or non-negative integers. The types of graph labeling which
is still widely studied today are magic labelings and antimagic labelings. Magic labelings were
introduced by Sedlacek [12] in 1963. It was followed by Kotzig and Rosa [6] who developed magic
labelings into an edge-magic total labeling. Furthermore, Gutiérrez and Lladé [2] generalized
the concept of an edge-magic total labeling into an H-magic covering.

Let G = (V,E) be a finite and simple graph. An edge-covering of G is a family of
different subgraphs Hi, Hs,..., H; such that every edge in G belongs to at least one of the
subgraphs H; for 1 < i < k. If each H; is isomorphic to H, then G admits an H-covering. A
graph G is said to be an H-magic if it admits an H-covering and there is a bijective function
f:VUE — {1,2,...,vg + eg} such that for any subgraph H'(V’, E’) of G isomorphic to H,
Yoevané(v) + Xeepmné(e) = m(f), where m(f) is a magic sum. We call an H-supermagic if
its vertices contain the smallest possible labels.

There are a large number of research problems on H-magic total labeling that have been
applied on some classes of graphs. Lladé and Moragas [7] showed that a wheel graph, a windmill

Content from this work may be used under the terms of the Creative Commons Attribution 3.0 licence. Any further distribution
BY of this work must maintain attribution to the author(s) and the title of the work, journal citation and DOIL.

Published under licence by IOP Publishing Ltd 1



International Conference on Mathematics: Education, Theory and Application IOP Publishing
IOP Conlf. Series: Journal of Physics: Conf. Series 855 (2017) 012037 doi:10.1088/1742-6596/855/1/012037

graph, and a book graph are cycle-magic. Ngurah et al. [10] studied cycle-supermagic covering
on a triangular ladder graph, a book graph, and grids P, x P, for m > 3 and n = 3,4, 5, then
Roswitha et al. [11] proved that a generalized Jahangir graph Jj 5, a complete bipartite graph
Ky, for n > 2, and a wheel graph W, for n odd and n > 4, respectively, are C, o-supermagic,
Cy4-supermagic, and Cs-supermagic.

In 2009, Inayah et al. [3] introduced an (a, d)-H-antimagic covering. A graph G is said to
be an (a, d)- H-antimagic covering if there exists a bijective function £ : VUE — {1,2,...,vg +
eg} such that for every subgraph H' isomorphic to H, w(H') = X,cymné(v) + Xeepmné(e)
constitutes an arithmetic progression {a,a+d,a+2d,...,a+(t—1)d} where a and d are positive
integers and ¢ is the number of subgraphs G isomorphic to H. Inayah et al. [3] studied an (a, d)-
H-antimagic covering on fan graph for some d, then Inayah et al. [5] proved that shackles of a
connected graph H is a super (a,d)-H-antimagic.

This research attempts to study super (a,d)-Cs-antimagic on triangular ladder graph
TL, for n > 2 and super (a, d)-Cso-antimagic on generalized Jahangir graph Jj, s for k£ > 2 and
s> 2.

2. Main Results

2.1. k-balanced multisets

Maryati [8] and Maryati et al. [9] defined a multiset as a set that allows the existence of the
same elements in it. Let k € N and Y be a multiset that contains positive integers. Y is said to
be k-balanced if there exists k-subsets of Y, namely Y7, Y5, ..., Yy, such that for every i € [1, k],
Y| = ‘Lkl, Y Y= % €N, and ¥, ¥; = V. If those are the cases for every i € [1,k], then Y;
is called a balanced subset of Y.

Lemma 2.1 [Roswitha et al. [11]] Let x and k be nonnegative integers. Let X = [z + 1,z + k]
with | X| =k and Y = [x + k + 1,z + 2k| where |Y| = k. Then, the multiset K = X Y is
k-balanced for j € [1,k].

Next, we have the following lemma.

Lemma 2.2 Let x be a nonnegative integer and k > 2 be an even integer. If Y = [z + 1,z +
g] Wlr+ 2,2+ 2k+1]W[x+ % + 2,2+ 2k + 1], then Y is k-balanced for i € [1,k].

Proof. For every i € [1, k] we define a multiset Y; = {a;, b;, ¢;}, where

et f%], for i odd;
U w4 [HE], for i even.

3k

3k i ; .
Ci:{ x+3%€+2—|—L2j, for ¢ odd;

x+7+1+%, for i even.
Furthermore, we defined

. k k

Az{ai|1SZS’C}Z[$+17$+§]@[$+2’$+§+1];
k 3k

B:{bi\1§i§k}:[x+§—|—2,:z:+?+l];

. 3k 3k
C={c|1<i<k}=lo+ T +2at2k+Uele+ T +2,0+2k+1]

If AWBWC =Y and Lﬂle}/; =Y, then for every i € [1,k] we obtained |¥;| = 3 and
>Y; = 3z + 3k + 4. Therefore, Y is k-balanced.
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2.2. (k,d)-anti balanced multisets

Inayah [4] defined (k, §)-anti balanced multiset as follows. Let k,0 € N and X be a set containing
the elements of positive integers. A multiset X is said to be (k,d)-anti balanced if there exists
k subsets from X, i.e. Xi, Xs,..., X such that for every i € [1,k], | X;| = ﬁ UZ 1 Xi =X,
and for i € [1,k —1], > X;11 — >, X; = ¢ is hold. Here, we give several lemmas on (k,d)-anti
balanced multisets.

Lemma 2.3 Let k,s > 2 be integers. If X = [k + 2,2k + 1],Y = [2,ks + 1], and Z =
[ks + 2,2ks + 1], then the multiset K = (Y — X)W Z is (k, 1)-anti balanced.

Proof. Let k,s > 2 be integers. We define a multiset K; = {az- 1< < s}&J{b} |1<j<s—1}
for i € [1, k], where

i | (s+ik+2—14, for j odd;

%7\ (s+j—1k+1+1i, forjeven.

_ J+ forj=1

by =9 Jjk+1+1, for j even;
(J+1k+2—4, forjoddandj> 3.

It is obvious that for every i € [1,k], |K;| =2s—1, K; C K, and Lﬂle K, = K. If sis odd, then
the sum of elements in K is

s—1 —1

2
S OKi=) (s+2:—1Dk+2—1i) +Z (5422 —Dk4+1+0)+2ks+2—i+ 1+

z=1 z=1
1 —1
S5=—1 =1

i+ Z Qa)k+14+i)+ > (2z+ 1)+ Dk+2—i)+hks—k+1+i
z=1 z=1
=2k(s®> — 1) + 35 — 2 +1i.

If s is even, then the sum of elements in K; is

3 s-1
ZKi:i: ((s+2z—1k+2—14) —i—Z s+2z—1)k+1+z)+1+z+z ((22)k+

z=1 z=1 z=1
1

L+i)+ > (22 + 1) + Dk +2—1)
z=1

=2k(s* — 1) +3s — 2+ .

Since Y K; = 2k(s>—1)+3s—2+i for every i € [1,k] and for all s > 2 and Y. K;41 — Y. K; =1
for every i € [1,k — 1], then K is (k, 1)-anti balanced.

Lemma 2.4 Let k,s > 2 be integers. If X = [k +2,ks+ 1] and Y = [ks + 2,2ks + 1], then the
multiset Z = X WY is (k,3)-anti balanced.

Proof. Suppose k,s > 2 be integers. We defined a multiset Z; = {aj- |1<j<s}d {b; |1 <
j <s—1} for i € [1, k], where

4= ks+k(j—1)+i+1, forj odd;

77 k(s+j—1)+i+1, for j even.

bi — k+j+r1, for j = 1;

P\ 2+ 3k+k(j—2)—i, forj>1.

Hence, |Z;| = 2s — 1, Z; C Z, and Lﬂle Z; = Z for every i € [l,k]. Since > Z; =
2k(s% — 1) 4+ 3(s — 1) + 3i for every i € [1,k] and for all s > 2 and > Z;1 1 — >, Z; = 3 for
every i € [1,k — 1], then Z is (k, 3)-anti balanced.
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Lemma 2.5 Let k,s > 2 be integers. If X = [1,k(s—1)] andY = [k(s+ 1)+ 2,k(2s + 1) + 1],
then the multiset Z = X WY is (k,5)-anti balanced.

Proof. Let k, s > 2 be integers. We define the multiset Z; = {aé- |1<j5< s}td{b; |1<j<s—1}
for i € [1, k], where

, k(s +1)+j—1+2i, for j =1,2;
ai =19 k(s+1)+k(j—1)+1+i, forjoddandj>3;
k(s +1) +kj+2—1, for j even and j > 4.

i _
bj = kj+1—14, for j even.

{ k(j —1)+1i, for j odd;
It is easy to verify that |Z;| = 2s — 1, Z; C Z, and &szl Z; = Z for every ¢ € [1,k]. Since
S Z; = 2k(s? — 1) +2s — 3+ 5i for every i € [1,k] and for all s > 2 and 3. Z;1 — . Z; = 5 for
every i € [1,k — 1], then Z is (k,5)-anti balanced.

Lemma 2.6 Let x be a nonnegative integer and k > 2 be an even integer. If X = [z + 1,z +
ElWlz+2,z+k+1W[z+ 3,2+ k+ 2], then X is (k,3)-anti balanced.

Proof. Let k > 2 be an even integer. For every i € [l,k], we define the multiset
Xi={x+i,v+1+i,x+2+1i}. It can be verified that |X;| = 3, X; C X, and &szl X; =X for
every i € [1,k]. Since > X; = 3z + 3 + 3i for every i € [1,k] and > X;11 — > X; = 3 for every
i€[l,k—1], X is (k, 3)-anti balanced.

Lemma 2.7 Let x be a nonnegative integer and k > 2 be an even integer. If Y = {x+1+424,j =
0,1,...,k}w{z+2+4+4,7=0,1,2,...,2(k — 1)}, then Y is (k,2)-anti balanced.

Proof. Let k > 2 be an even integer. For every r € [1, k|, we define the multiset Y, = {a,, b,, ¢, },

where a, =2k +2+x—2r, b, =2+ 1+ 2r, ¢, =x — 1+ 2r. It can be verified that |Y,| = 3,
Y, CY,and W, Y, =Y for every r € [1,k]. Since Y, = 3z + 2k + 2 + 2r for every r € [1, ]
and Y Y41 — > Y, =2 for every r € [1,k — 1], Y is (k,2)-anti balanced.

Lemma 2.8 Let x be a nonnegative integer and k > 2 be an even integer. If Y = [z + 1,z +
k| W[z + 2,2+ 2k + 1], then' Y is (k,1)-anti balanced.

Proof. Let k > 2 be an even integer. For every r € [1, k|, we define the multiset Y, = {a,, b,, ¢, },

where a, =z +7r, b, =x+1+4+r, ¢, =x+ 2k + 2 —r. It can be verified that |Y;| =3, Y, C Y,
and &szlYT =Y for every r € [1,k]. Since > Y, = 3x + 2k + 3 + r for every r € [1,k] and
Yy = > Y, =1forevery r € [1,k — 1], Y is (k, 1)-anti balanced.

Lemma 2.9 Let x be a nonnegative integer and k > 2 be an even integer. If Y = [z + 1,z +
2k| W[z +k+ 2,24 2k + 1], then Y is (k,1)-anti balanced or (k,3)-anti balanced.

Proof. Let k > 2 be an even integer. In this proof, we have two separated cases.

Case 1. For every i € [1, k], we define the multiset Y; = {a;,b;, ¢;}, where a; =z +k+ 1 —1,
bi=x+k+i,and ¢; =x+k+1+1i. It is easy to check that |Y;| =3, Y; C Y, and LﬂleYg =Y
for every i € [1,k]. Since > Y; =3z +3k+2+iand > Yi1 — > Y =1 for every i € [1,k — 1],
Y is (k,1)-anti balanced.

Case 2. Forevery i € [1, k|, we define the multiset Y; = {a;, b;, ¢; }, where a; = x+1, b; = x+k+1,
and ¢; = x + k+ 1+4. It is easy to check that |Y;| =3, Y; C Y, and LﬂleYi =Y for every
i€ [l,k]. Since > Y; =3x+2k+1+3iand ) Yiy1 — > Y; =3 foreveryi € [1,k—1], Y is
(k, 3)-anti balanced.
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Lemma 2.10 Let x be a nonnegative integer and k > 2 be an even integer. If Y =
[z+1l,z+2k+1]W{z+1+25,j=1,2,...,k—1}, then Y is (k,2)-anti balanced.

Proof. Let k > 2 be an even integer. For every i € [1, k], we define the multiset Y; = {a;, b;, ¢; },
where

oo T-142 i€l &)

Pl a+2k+2-2i, ie[E+1k

poo | w142 i€l

Tl z—1+42i, ie[E+ 1,k

o [ w2226 i€[L,k;

Tl 41+ 24, i €[5+ 1,k

Clearly, |Yi| =3,Y; C Y, and W, Y; = Y for every i € [1,k]. Since 3 Y; = 3z + 2k + 2+ 2i for
every i € [1,k] and Y Y11 — > Y; =2 for every i € [1,k — 1], Y is (k, 2)-anti balanced.

Lemma 2.11 Let x be a nonnegative integer and k > 2 be an even integer. If Y =
[+ 1Lz +2k|W{z+1+25,7=1,2,...,k}, thenY is (k,6)-anti balanced.

Proof. Let k > 2 be an even integers. For every i € [1, k], we define the multiset Y; = {a;, b;, ¢; },

where a; = x—1+2i, b; = x+2i, and ¢; = £+ 1+2i. It is easy to check that |Y;| =3,Y; C Y, and
Wi, Yi =Y for every i € [1,k]. Since . V; = 3z + 6i for every i € [1,k] and S Vi1 — > V; =6
for every ¢ € [1,k — 1], Y is (k, 6)-anti balanced.

2.3. Triangular ladder graph T Ly,

Jeyanthi and Maheswari (Gallian [1]) defined a triangular ladder graph T'L,, as a graph obtained
from the ladders L,, = P,, x P» (n > 2) with additional edges w;v; 11 for 1 <i < n—1, where the
consecutive vertices of two copies of P, are uq,uo,...,u, and vy,vo,...,v, and the edges are
u;v; for 1 <7 < n. A triangular ladder graph T'L,, has |V(T'L,)| = 2n and |E(TL,,)| = 4n — 3.

Theorem 2.12 Forn > 2, a triangular ladder graph T L,, admits a super (14n,1)-Cs-antimagic
labeling.

Proof. Let G be a triangular ladder graph, G —TL,, and V(G) and E(G) be the sets of vertices
and edges of of G, respectively. Here, we define a bijective function & : V(G) U E(G) —
{1,2,...,6n —3} and & (V(G) = {1,2,...,2n}. Let W = [1,6n — 3| be the set of labels for all
vertices and edges of G. Partition W into two sets, i.e. K = [1,2n]and L = [2n+1,6n—3]. Let H;
be the arbitrary subgraphs Cs of G with V(H;) = {v1,uy, ve,v1}, {u1, va, ue, u1}, {ve, ug, vs, va},
{ug, vz, uz,u2t, ..., {Vn—1,Un—1,Vn, -1}, {Un—1,n, tn, un—1}. The number of subgraphs Cs of
G is (2n —2).

Next, we use the elements of K to label the entire vertices of G, namely wvi,u1,vo,
U2, . . ., Up, Uy, respectively. Such labeling is applied based on Lemma 2.6 with z = 0 and
k = 2n — 2. The elements of X; are used to label all vertices in every subgraph H; of G,
ie. V(H;). Since ) X; = 3+ 3i for every i € [1,2n — 2] and ) X;41 — Y X; = 3 for every
i€[1,2n — 3], so X is ((2n — 2), 3)-anti balanced.

Now, we label all edges of T'L, using the elements of L. This labeling is applied
according to Lemma 2.7 with x = 2n and &k = 2n — 2. The elements of Y, are used to label
all edges in every subgraph H; of G, i.e. {up—1Up, Up—1Un, UnUn}, {Un—1Un, Un—1Un—1,Un—1Vp},
ooy {ugug, urve, ugva }, {viva, uiv1, urve}, respectively. Since Y, = 10n — 2 4 2r for every
r e [1,2n—2] and > Y41 — > Y, = 2 for every r € [1,2n — 3], so Y is ((2n — 2),2)-anti
balanced.

After all the vertices and edges of G are labeled, we obtain w(H;) = > X; + > Y, as the
sum of labels from each subgraph H;. If r = 2n — 1 — 4, then w(H;) = Y. X; + > Yop_1-; =
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3+3i+14n—4—-2i = 14n — 1+ for all i € [1,2n — 2|. Since w(H;y1) —w(H;)) =1=4d
and w(Hp) = 14n = a, we can deduce that triangular ladder graph T'L,, is a super (14n,1)-Cs-
antimagic for n > 2.

As a consequence of this result, a triangular ladder graph T'L,, is a super (a,d)-Cs-
antimagic covering for d = 2,3,4,5,6,9. It can be proved by using Lemma 2.8, Lemma 2.2,
Lemma 2.9 ((k, 1)-anti balanced), Lemma 2.10, Lemma 2.9 ((k, 3)-anti balanced), and Lemma
2.11 to L, respectively.

Corollary 2.13 For n > 2, a triangular ladder graph T L, admits

(i) a super (12n + 3,2)-Cs-antimagic total labeling,
(ii) a super (12n + 4, 3)-Cs-antimagic total labeling,
(iii) a super (12n + 3,4)-Cs-antimagic total labeling,

( )

( )

( )
(iv) a super (10n + 6,5)-Cs-antimagic total labeling,
(v) a super (10n + 6,6)-Cs-antimagic total labeling,
( )

(vi) a super (6n + 12,9)-Cs-antimagic total labeling.

2.4. Generalized Jahangir graph Jy

Gallian [1] defined a generalized Jahangir graph Jj, s as a graph contains ks+1 vertices consisting
of a cycle Ci, and one additional vertex that is adjacent to k vertices of C, at distance s to each
other on Cjs. A generalized Jahangir graph Jj ; has |V (Jys)| = ks + 1 and |E(Jy )| = ks + k.

Theorem 2.14 For k,s > 2, a generalized Jahangir graph Ji s is a super (2ks? + 4ks + 2k +
3s 4 6,1)-Csi2-antimagic.

Proof. Let G be a generalized Jahangir graph. Let the set of vertices of G, V(G) = {¢, v, va, ...,

Vsy Ug1y vy V25, U2st 1, ooy Vks | and the set of edges of G, E(G) = {cv1,cvst1,...,c0ks}. We
define a bijective function &3 : V(G) U E(G) — {1,2,...,2ks + k + 1} and we set &3(V(G) =
{1,2,...,ks + 1}. Let W = [1,2ks + k + 1], the set of labels for all vertices and edges of
G. Partition W into five sets, i.e. P = {1}, X = [k +2,2k+ 1], Y — X = [2,ks + 1]\ X,
7Z = [ks+2,2ks+1], and L = [2ks+2,2ks+k+1]. Next, we define H; as any subgraph Cs;2 of G,
where V(H;) = {c,v1,v2,...,0s41,¢}, {¢, Vs41,Vs42,...,V2511,¢}, {€ V2541, V2542, . ,U354+1,C},
w16 V(= 1) 5415 V(k=1)s+2> - - - » V1, ¢}. The number of subgraphs of G is kCs2.

Next, we label all of the vertices and edges from every subgraph H; of G. First, we label
the central vertex of G by the element of P, so £3(c) = 1. Furthermore, we put the elements of
X and L as the labels of vertices and edges that adjacent and incident to ¢, respectively. Let
k>2and M = X WL with |X| =k and |L| = k. Define M; = {{a;,b;} | 1 < i <k}, where
a; =2(k+1) —iand b; = 2ks + 1 + i for every i € [1, k]. Furthermore, we define the sets

A={a;|1<i<k} =[k+22k+1];
B={b|1<i<k} =[2ks+2,2ks+k+1].

If AwB = M and LﬂleMi = M, then by Lemma 2.1, for 1 < i < k, |M;| = 2 and
> M; = 2ks + 2k + 3. Therefore, M is k-balanced.

Next, we put the elements of Y — X and Z as the labels of vertices not adjacent to ¢ and
edges which not incident to c. If (Y — X)W Z = K, then for £ > 2 and i € [1, k|, by Lemma
2.3, we set K; = {aé- |1 <j<s}uy {b; | 1 <j<s—1}. Use the elements b; of K; for every
i € [1,k] and j € [1,s — 1] to label every vertex not adjacent to c. Meanwhile, the elements
aé- of K; for every i € [1,k] and j € [1,s] are used to label the edge not incident to c¢. Since
K; = k(25> —2) +3s—2+i forevery i € [1,k] and K; ;1 — K; = 1 for every i € [1,k — 1], so K
is (k, 1)-anti balanced.
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We obtain the sum of labels from each subgraph H;, w(H;) = 14+ 20>_M;) + > K; =
2ks? + 4ks + 2k + 35 + 5 + i for every i € [1,k]. Since w(H;+1) — w(H;) = 1 = d and
w(H,) = 2ks? + 4ks + 2k + 35 + 6 = a, it can be concluded that a generalized Jahangir
graph Ji s is a super (2ks? + 4ks + 2k + 3s + 6, 1)-Cyj0-antimagic for k, s > 2.

The following corollary can be proved by using Lemma 2.1 to K W L = [2,k + 1] W [2ks +
2,2ks + k + 1] and Lemma 2.4 to X WY = [k + 2,ks + 1] & [ks + 2,2ks + 1] for Corollary
2.15(1), then Lemma 2.1 to KWL = [k(s— 1)+ 1,ks] W [ks +2,k(s+ 1)+ 1] and Lemma 2.5 to
XY =[1,k(s—1)]W[k(s+1)+2,k(2s+ 1) + 1] for Corollary 2.15(2).

Corollary 2.15 For k,s > 2, a generalized Jahangir graph Jy, s admits

(i) a super (2ks? + 4ks + 3s + 7,3)-Cs12-antimagic covering,
(ii) a super (2ks® + 5ks — 2k + 25 + 7,5)-Cs 1 2-antimagic covering.

2.5. Acknowledgments
The authors would like to thank DIKTI Indonesia for the funding under PUPT 2016.

References

[1] Galian, J. A., A Dinamic Survey of Graph Labeling, The Electronic Journal of Combinatorics, 17 (2014),
1-384.4:DS6

[2] Gutiérrez, A and A. Lladd, Magic Covering, J.Combin. Math. Combin. Comput., 55 (2005), 43-46.

[3] Inayah, N., A. N. M., Salman, and R. Simanjuntak, On (a,d)-H-Antimagic Coverings of Graphs, J. Combin.

Math. Combin. Comput. 71 (2009), 273-281.
Inayah, N., Pelabelan Selimut (a,d)-H-Anti Ajaib pada Beberapa Kelas Graf, Disertasi, ITB Bandung (2013).
Inayah, N., R. Simanjuntak, and A.N.M. Salman, Super (a, d)-H-Antimagic Total Labelings for Shackles of a
Connected Graph , Australasian Journal of Combinatorics, 57 (2013),127-138.

Kotzig, A. and A. Rosa, Magic Valuations of Finite Graphs, Canad. Math. Bull (1970), 451-461.

Lladé, A. and J. Moragas, Cycle-magic Graphs, Discrete Mathematics 307 (2007), 2925-2933.

[8] Maryati, T. K., Karakteristik Graf H-Ajaib dan Graf H-Ajaib Super, Disertasi, Institut Teknologi Bandung,
Bandung, (2011).

[9] Maryati, T. K., A. N. M. Salman, E. T. Baskoro, J. Ryan, and M. Miller, On H-Supermagic Labelings for
Certain Shackles and Amalgamations of a Connected Graph, Utilitas Mathematica 83 (2010), 333-342.

[10] Ngurah, A. A. G. and E. T. Baskoro, On Magic and Antimagic Total labeling of Generalized Petersen Graph,
Utilitas Mathematica 63 (2003), 97-107.

[11] Roswitha, M., E. T. Baskoro, T. K. Maryati, N. A. Kurdhi, and I. Susanti, Further Results on Cycle-
Supermagic Labeling, AKCE Int. J. Graphs Comb. 10 (2013), 211-220.

[12] Sedlacek, J., Theory of Graphs and Its Applications, House Czechoslovak Acad. Sci. Prague, Scotland, 1964.

[13] Wallis, W. D., Magic Graph, Birkhduser, Basel, Berlin, 2001.

FlS)

I

ENESHEN



