Rectangular patterns for (1,0)-relaxed L(2, 1)-labelings of
toroidal grids

1 Introduction

We use a rectangular pattern with m rows and n columns to represent a labeling of 75, ,, in a natural
way. If P and @ are rectangular patterns which represent a labeling of T}, ,, and T}, ¢, respectively,
then P(Q) denotes the rectangular pattern with m rows and n 4+ ¢ columns obtained by concatenating
P and Q, such that PQ represents a labeling of T}, ,,+o. Moreover, P* represents a labeling of T}, xn
made by the rectangular pattern with m rows and kn columns obtained by concatenating k copies
of P.

2 Patterns for toroidal grids T3,
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P* represents a (1,0)-relaxed 5-L(2,1)-labeling of T 45, while P*Q represents a (1,0)-relaxed 5-
L(2,1)-labeling of T3 4x4o.

Let
6 053145 13
R=]2 41056 2 4 0 |and
1 3 6 4 2 0 3 6 5
6 04 3 6 5 10 4 2 3
S={12 315 406 3 165
4 5 2 01 3 4 2 5 01
By repeating the leftmost four columns of R and S, we obtain a (1,0)-relaxed 6-L(2, 1)-labeling of

T3 454+5 and T3 447, respectively, for any k£ > 1.
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5 8 4 2 0 6 5 3 2 0

Po=|36 2| Ps=|45 176 andPr=]|3 1 .

7 1 0 7 3 4 0 1 6 5

P;, P;, and P; represent a (1,0)-relaxed 8-L(2,1)-labeling of T35, a (1,0)-relaxed 7-L(2,1)-
labeling of T3 5, and a (1,0)-relaxed 6-L(2,1)-labeling of T3 7, respectively.



3 Patterns for toroidal grids 7},

Let
4 0 2 4 0 3 6 2 41 2 4 3 6 2
1 35 1 6 405 0356105
P=\y 9 4% 0312696203426/
3 5 1 6 2 5 4 1 356 105 1
7 2 35 6 2 1 4 0
05 6 4 1 5 3 6 2
Pa=lg 1 9 7 5=]3 ¢4 92 ¢ 5[ ad
6 4 0 1 4 0 5 3 1
1 46 2 0 4 3
p_|205 3165
7146 205 31
5 31 4 6 2 0

For any k > 1 and i € {5,7}, the patterns P* and P*Q; represent a (1,0)-relaxed 5-L(2,1)-
labeling of Ty 35, and a (1,0)-relaxed 6-L(2, 1)-labeling of Ty 34, respectively. The patterns Py, Ps
and P; give a (1,0)-relaxed 7-L(2, 1)-labeling of Ty 4, a (1,0)-relaxed 6-L(2, 1)-labeling of Ty 5 and a
(1,0)-relaxed 6-L(2, 1)-labeling of T4 7, respectively.

4 Patterns for toroidal grids 75,

Let
5 0 1 3 4 6 0 3 5 4 6 2 4 3
1 2 4 6 0 3 2 41 0 5 3 0 6
P=|13 50 2 |,P=]|5 16 03,0Qs=|3 16 5 2|,

6 1 3 5 6 0 3 2 4 6 4 0 3 4
2 4 6 0 2 5 1 6 0 1 3 5 10

5 4 0 2 4 3 6 1 3 2 0 5

1 2 5 3 0 6 04 6 5 3 1

Qe¢=|14 01 6 5 2 |,FB=|5 310 2 6|,

6 3 4 0 3 4 1 6 5 3 4 0

2 1 6 5 1 0 4 2 0 6 1 3
5 1 3 6 2 0 4 1 6 5 3 2 5 3
0 2415 3 6 0 4 2 0 6 4 2
Q=13 5 0 3 6 4 0],andP,=|3 16 4 1 0 5
1 6 2 41 2 5 2 5 0 2 5 3 6
2 4 5 0 3 6 1 4 3 1 6 4 1 0

For any k > 1 and i € {5,6,7}, the patterns P* and P*Q; constitute a (1,0)-relaxed 6-L(2,1)-
labeling of T5 a5, and T5 4x+i, respectively. The patterns Ps, Ps and Pr give a (1,0)-relaxed 6-L(2, 1)-
labeling of T5 5, a (1,0)-relaxed 6-L(2,1)-labeling of T5¢ and a (1,0)-relaxed 6-L(2,1)-labeling of
T5 7, respectively.



5 Patterns for toroidal grids 7}, ,

Let - _ - _
3 6 5 1 0 352 6 03 5 1 2 4 6 0
1 0 3 6 4 1 0 31 4 2 6 4 5 1 2 4
A=|5 2 4 0 3|,B=]6 2 5 0 3 5 103 6 0 3|,
0 3 6 5 1 03 6410451256
|4 1 0 3 6 | 1410356 236 0 3 2|
(3 6 4 2 5] (3 6 51 2 45 0 2 4 6 5]
1 5 3 6 0 143 6 01 3 6 15 20
4 2 0 1 3 5 2 0 4 3 5 0 2 4 0 3 6
0 3 5 4 6 03 516 4156 2 15
1 6 2 0 5 16 2 05 2 6 3 1 4 6 3
- 4 0 3 6 2 D 4 0 3 61 3 5 0250 2
351 4 0YF 351 2 46 1 46 3 46
1 4 0 2 6 1 240 3 5 02 5 120
5 2 6 1 3 5 0 6 51 2 4 6 0 4 6 3
6 1 3 5 2 6 4 2 3 6 0 3 5 1 3 0 2
05 2 6 4 03 51 2 46 2 45 1 4
| 2 4 0 3 5 | 2 6 045 1036 03 5|
Let also P, = APB and P, = CPD for p > 1. We now construct
Py
Q= P: , where P; is repeated ¢ times and ¢ > 1.
1
P

Obviously, @) denotes the pattern with 5¢ + 12 rows and 5p + 12 columns.

Since the patterns A and P; constitute a (1,0)-relaxed 6-L(2,1)-labeling of T5 5 and T5 5p412,
respectively, while the leftmost five columns of @ constitute a (1,0)-relaxed 6-L(2,1)-labeling of
T5q_|_12757 it follows that T5p+17a75q+175 admits a (1,0)—re1axed 6—L(2, 1)—labeling for any p, q, o, ﬁ > 1.
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