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Magic Squares
n her interesting article “Constructing pandiagonal magic
squares of arbitrarily large size” (Mathematics Today, Febru-
ary 2006), Kathleen Ollerenshaw on page 25 writes:-

“It is probable that no Su Doku solution can be Latin pandiagonal
magic, but I have made no attempt to prove this”.

Her surmise is correct, no 9x9 Su Doku solution can be Latin
pandiagonal, because a Latin pandiagonal square of order 9
cannot exist. Inventing Latin squares, Euler more generally
proved that a pandiagonal Latin square cannot exist for 2k and 3k
orders. At the beginning of the 20" century, it was again proved
by George Polya for the equivalent chess problem: a pandiagonal
n-queens solution cannot exist for n=2k and 3k. In 1977,
Hedayat proved again the non-existence of pandiagonal Latin
squares of orders 2k and 3k in his paper on “Knut Vik” designs.
All this means that the smallest possible prime order of
pandiagonal Latin squares is 5, as given in fig. 5 page 24. And the
smallest possible composite orders of pandiagonal Latin squares
are 25, 35, 49... Here is a pandiagonal Latin square of order 25,
with additional characteristics of Sudokus in its sub-squares:
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This 25x25 Sudoku is a pandiagonal Latin square: each sub-square, row,
column, diagonal, broken diagonal contain all numbers from 1 to 25. It is
impossible to construct a pandiagonal Latin square of a smaller
composite order (including the impossibility of a 9x9 pandiagonal Latin

We make two other remarks directly linked to the Ollerenshaw’s
article:

¢ Bimagic squares have the nice supplemental feature of remain-
ing magic after squaring their numbers. Thus Bimagic squares
can be constructed using two Sudokus.
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A 9x9 bimagic square. Magic sum of rows, columns, diagonals: 369. After
squaring the numbers ,the magic sum is 20,049. The 9 cells of each 3x3
sub-square have the same magic sums.
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e Multiplicative squares are the squares which are magic using
multiplication of their numbers, instead of addition.
Pandiagonal multiplicative magic squares can be constructed
using pandiagonal Latin squares.
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pandiagonal multiplicative square. When you multiply the 5
agonal, any broken diagonal, you
t 362,880.

numbers of any row, any column, any

alway

On these remarks, and others, you will find details in my website.

Christian Boyer, France
www.multimagie.com/indexengl.htm
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