DEFINITION KOTZIG ARRAY

An Edge Magic Total (EMT) labeling is a bijection | | A Kotzig Array is a d x m grid, each row being
from the set of vertices and edges to a set of num- a permutation of {0,1,, m — 1} and each column
bers defined by A : VU E — {1,2,...,|V| + |E|} having a constant column sum.

with the property that for every zy € E, A(x) +
AMy) + AM(xy) = k for some integer k.

. R ALGORITHM
A Super Edge Magic Total (SEMT) labeling is
EMT labeling with A(V) = {1,2,....|V]} and | | For mCy with odd m and even n, the EMT label-

MNE)={|V]+1,|V|+2,..|V]|+]|E|. ing construction can be obtained using the follow-
Ing steps:

KNOWN RESULTS 1. Make m copies of labeled C,, as given in [6].

Reassign the vertex labeled 1 in [6] as v{ and
Cycles €, are known to have EMT labeling for assign the rest of vertices be v/ with j ordered
n > 3 and a SEMT labeling iff n > 3 is odd. One clockwise.
among a few variations of cycles that is known to
have EMT labeling is the union of cycles. 2. Make 3 x m Kotzig array, multiply each num-

Figuera-Centeno et al. proved that the union of m ber inside the array with 2n.

ident.ical cycles (mC') has a SEMT labeling if and 3. Add the number on the i'"* column of the first
only if both m and n are odd. No results had been row to the label of odd ordered vertices (ver-

found for other parities of m and n. tices with odd j) in the i cycle of mC,,.

Our objective is to investigate the EMT labeling

th .
for mC., when m and n are not both odd. 4. Add the number on the *" column of the sec

ond row to the label of even ordered vertices

In what follows, mC), where C; = (V;, E;), and (vertices with even j) in the i*" cycle of mC,,.
let V; = {vi,v?,...,v"} and E; = {e}, e, ...,e"}

with ¢/ denotes the edge joining the vertices v’
and v/ where the index j is taken modulo 7.

5. Add the number on the i'* column of the third
row to the label of the edges in the i'"* cycle.

For convenience in describing the example later,
the algorithm above is only for times when we
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EXAMPLES

Below is how the algorithm applied to construct

the labeling of 3Cj :

Step 1.

1 7 9 1 7 9 1 7 9
1 6 1 6 1 6
5 2 5 2 5 2
8 12 8 12 8 12

4 10 3
Step 2.
2 [ 1 | o
1 | o | 2
o | 2
Step 3 to D.
+24 +12
1 7 9

+12

+24|4 10 3

+24

4 10 3

X 12

124 10 3

EMT labeling for 3Cj.
25 7 2 13 31 9
1 6 35 30
17 26 5
8 12 32 36
28 10 15 16 34 3
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4 10 3
24 12 O
12 O 24
O 24 12

+24

4 10 3|4

1 19 33

24

4 22 27
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Below is how the algorithm applied to construct
the labeling of 5C} :

Step 1.

1 8 3 1 8 3 1 8 3 1 8 3 1 8 3
{:} SI:} SI:} SI:IT SI:II
6 4 2 6 4 2 6 4 2 6 4 2 6 4 2

Step 2.
0 1 2 3 4 0 8 | 16 | 24 | 32
X 8
3 4 0 1 2 ~— A 24 | 32 | o 8 16
3 1 4 2 0 24| 8 | 32| 16| o
Step 3 to 5.
24 +8 32 16 24 +8 +32 16
1 8 3 1 8 3 1 8 3 1 8 3 1 8 3
4 A 4 4
5|<f+2ab> |7 5|« +8 |7 5| <f+32>|7 5[« +16}>|7 5 7
v v v v
6 4 2 6 4 2 6 4 2 6 4 2 6 4 2
+24 +32 +8 16 8 24 16 32
EMT labeling for 5C}.
1 32 27 9 16 35 17 40 3 25 24 11 33 8 19
30 28 2 38 12 10 6 36 18 14 20 26 2 4 34

CONCLUSION
m n Type of labeling Notes
Odd Odd SEMT all odd n and m (result from [3])
Odd Even EMT all m > 1and n 2
Even Even EMT m =2 mod 4,n € {4,6,8,10,12} and m = 4 mod 8,n = 4
Even Odd not EMT if m = 2, n = 3. others are unknown

Table 1: Known EMT/SEMT labeling for unions of cycles

We strongly believe that 2C,, has EMT labeling with £ = 5n + 2 for every even value of n. Currently we
[6] Marr, A.M., Wallis, W.D. Magic Graphs, Springer are still trying to generate EMT labeling for mC),,,m = 2% a € NU {0} in oder to prove that mC,, has
2013. EMT labeling for every value of m and n.
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