Strong vertex-magic and super edge-magic total label-

ings of the disjoint union of a cycle with 3—cycles
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The disjoint union C,, U(2t)C} is constructively shown to have a strong vertex-magic total labeling (SVMTL)
for m = 9 and m = 11 and for all ¢ > 1. Furthermore, C,, U (2t — 1)C}5 is constructively shown to have a
SVMTL for m = 6,8,10, for all £ > 1. The approach is to construct a specialized Kotzig array and use it
in different ways for different graphs. Since, for any 2-regular graph, a SVMTL can be transformed into a
super edge-magic total labeling of the same graph, it follows that each of the graphs mentioned also has a
super edge-magic total labeling.
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Lemma 9 For each positive integer s > 3, there is a 3 X (2s + 1) shifted
Kotzig array (using the integers —s to s) such that three of the columns are
as shown:

-1 0 1
—(s—=1) 0 s—1.
s 0 —s

Proof. We will omit the three columns in the statement of the lemma. We
will distinguish four cases. In case 1 and case 2, the arrays are of the form
[A, —A], with the second half of the matrix being the negative of the first half.
As a result we will only provide the first half of each matrix for these cases.

Case 1: s =4r, r>1

Ifr=1:
2 3 4
1 -4 =2
-3 1 =2
Iftr>1:
2 3 2r 3r  4r
r—3 4r—5 .- 1 —4r —2r
—dr+1—-4r+2.--- =2r—1 r =2r
2r+1 2r+2 -+« 3r—1|3r+1 3r+2 --- 4r—1
-2 -4 e =2r4+2(-2r—2 -2r—4... —4r+2
-2r+1-2r4+2.--+ —r—=1{—=r+1 —r+2--- -1
Case 2: s=4r—1,r>1
Itr=1:
2 3
-3 -1
1 -2
Iftr>1:
2 3 e 2r—=113r—1 4r—1
r—4 4r—6 --- 2 —dr+1-2r+1
—Adr+2 —-4r+3--- “2r—1 T —2r
2r 2r+1 -+ 3r—2 3r 3r+1 -+ 4r—2
-1 -3 o =2r+3|-2r—1-2r—3--- —4r+3

-2r+1-2r4+2..- —r—1|{-—r+1 —r+2 ... -1



Case 3: s=4dr —2,r > 2.

Ifr=2:
—6-5-4-3-22 3 4 5 6
4 2 -16 3 -6-41 —-3-2
2 3 5 -3-14 1 -5-2-4
Ifr>2:

—4dr+2-4r+3--- =2r—1| -2r
dr—4 4r—6 --- 2 dr — 2
2 3 - 2r—=1|-2r+2

-2r+1-2r+2 -2r+3(-2r+4 -2r+5--- =2
-2 -4 -3 -7 -9 - —dr+5
2r+1 2r+2 2r 2r+3 2r+4 .- 4dr—3

2 3 e 2r 2r+1 2r+3 --- 4r-3
r-5 4r-7 --- -1 -6 =10 - —d4r+2
—4dr+3 —4r+4-- =2r+1-2r+5-2r+7--- 1

2r+2 (2r+4 2r+6 -+ 4r—-2
=5 -8 -12 - —dr+4
=2r+3|-2r+4 -2r+6--- =2

Cased: s =dr —3,r>2

—dr+3 —dr+5.-- “2r—1|—dr+4 -4r+6-.- =2r
r—-5 4r—-9 - 3 r-3 4r—-7 -+ 5
2 4 e 2r =2 -1 1 v 2r =35
“2r+1-2r+2 -2r+3--- -2
2 -2 -4 o —dr+6
2r—3 2r 2r+1 - 4dr—4
2 3 e 2r =3 | 2r—=2 2r—-1 2r cee dr—3
r—-6 4r—-8 .- 4 —dr+3| 1 -1 o —=dr+5

—4dr+4 —-4r+5--- =2r—=12r-1| -2r -2r+1... =2
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2 3-1 o 1|2

=3 —1|—(s-1)0 s-1

1-2( s 0 -s|-1

6 7 2 1
32i i44 34ij41 38: i42 36ii45
11 1¢ 1 13
21 29 9 18 30 19 = 5 22 3
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