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1. Introduction

A Latin square of order n is an n × n array of symbols such that each
symbol occurs once in each row and once in each column. Let (G, ◦) be a
finite group of order n. A Cayley table for G is an n× n matrix, denoted
by LG, where the cell (i, j) contains the group element gi ◦ gj , for some
fixed enumeration G = {g0, . . . , gn−1}. It is easy to see that LG is a Latin
square. If G is a cyclic group, then LG is called a circulant Latin square
[1].

A partial transversal of L as a collection of cells which intersects each
row, each column, and each symbol class at most once. A transversal of L
is a partial transversal of size n.

Let L be a Latin square of order n, The chormatic number of L, denoted
by χ(L), is the minimum number of partial transversal of L which together
cover the cells of L.

All groups with transversal have chromatic number equal to their order
and for groups of order n which have no transversal, the chromatic number
can not be n or n+ 1 [2].

Theorem 1.1. We have

1. χ(G) = |G| for every group G of odd order.

2. For every group G of order n, either χ(G) = n or χ(G) ≥ n+ 2. [1]

To compute the chromatic number of Latin square, the author has writ-
ten an algorithm and proved that the Cayley table of some groups of order
n, which has no transversal, has a chromatic number equal to n+ 2. [5]

The group of symmetries of an n-sided regular polygon for n > 1 with
rotations and reflections is called Dihedral group and is denoted by Dn.
The order of the Dihedral group is 2n. Dn is a non-abelian group for n > 2
[4,6].

It has been shown before [2] that Dn group (for even n) has transver-
sal. So the Latin square resulted from it’s Cayley table is colored with 2n
(=group order).

Also Coloring the Cayley table of Dn group for prime and odd, has been
previously done by researchers. they look for partial transversals to use the
minimum number of colors, and it has been shown, if n > 3 (n is prime)
then χ(LDn) = 2n+ 2. [3]

Although the algorithm mentioned [5] was the reliable way to color
Latin square obtained from group Dn for all n and other groups such as
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z2×z4 and the Cyclic Latin square for even n, but for coloring Latin square
of the high order, using this algorithm needs more accuracy and time.

So for accelerating the process of implementing the algorithm, we de-
cided to write a suitable program for this algorithm and we chose matlab.

Matlab computing software is a powerful and intelligent computer al-
gebraic system for performing numerical calculations. This programming
language, is an interacting environment for numeral computing and pro-
gramming. [2]

Its name is chosen from a combination of the words matrix and labo-
ratory. This name indicates the matrix-based approach of the program in
which even single numbers are considered as a 1× 1 matrix. Also a string
like ”matrix laboratory” are saved as a matrix with one row and several
columns. Its columns are as many as phrase characters.

Description of the coloring program

The reason for choosing matlab is that its inputs can be a matrix. Through
Excel software, high-order matrices can be given as input.

Its enough to consider the Cayley table of the group as a matrix .but
the input data in matlab should be a matrix with numerical entries. In this
case, we need to convert the Cayley table entries to numbers.

In Dn group we shold consider the matrix entries as follows:
Dn group members are as Ri or Si so we consider the first position on

the left as the number 1 instead of Ri symbol and number 2 instead of Si
symbol.

In the second position numbers 0 to n− 1 instead of index of Ri or Si.
In the third position, numbers 1 to 2n + 2 instead of color number in

coloring Dn.
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