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TWO CONCENTRIC MAGIC CUBES

Why Magic Squares and Cubes?

People do magic squares and cubes for probably the same
reason that they do jig-saw puzzles and crossword puzzles.
They simply find it fascinating that numbers can be arranged
in rows and columns, so that every time you add one row,

one column, or one diagonal, you always obtain the same

sum. Often, when you have succeeded in making one magic
square, or cube, you usually wish to advance to make a
bigger and better one. For those people interested in
mathematics, it is simply a recreation.

They are no mere child's play though, for some of the
mathematics required to solve some of the problems, is
quite advanced. There are many books available on Recrea-
tional Mathematics and some specialized books, as well,
in most libraries to get you started. Some of the logic

involved in making magic squares has application elsewhere
in science.

Precisely, what is a magic square?

A magic square is a square array of precisely the numbers
1, 2, 3, ...., m?® arranged in such a way that the sum of
the numbers in each row, each column and each diagonal is
S, the magic sum, given by:

s=m(1+“2—) 53 & 5

and where m is called the order of the square.

You must note that when you have obtained one magic square,
then you also can obtain seven more immediately, because
you could reverse the numbers, as in a mirror; or, you
could rotate the square to obtain another; or, you could
combine rotations and reflections. Some people call these
the eight aspects due to rotations and reflections.

There are some magic squares which have extra special
qualities to them such as: pandiagonal, bordered, inlaid,
compound, bimagic, made of primes alone, etc. A magic’
square that has no exceptional qualities, the quadratus
numerorum magicus vulgaris, is called a regular magic square.



29 12 27 10 7 26
32 36 13 19 6 5
17 3 22 21 34 14

20 4 16 15 33 23

11 25 9 28 30 8

Figure 1. A regular magic square of order
six. The magic sum is 111.



An example.

Figure 1 illustrates a magic square of order six. The
object was to figure out how to arrange 36 numbers into a
square array, so that the sum of the numbers in each row,
each column and in both diagonals is 111.

Now, there are approximately 3.7x10%! ways of placing 36
numbers into 36 positions and most of these ways will not
result in a magic square. As you study magic squares, you
will soon be aware that the rules and methods of making
magic squares of odd-orders is different than of making
them of even-orders. One of the greatest challenges of all
is making magic squares of orders 4k+2, where k=1, 2, 3,....

You may try to make magic squares of orders 3, 4, 5, just
to see how easy, or difficult it is.

The computer.

You might think that the computer might easily exhaust
the possibilities. This has already been done for magic
squares of orders 3, 4, and 5. The biggest computer in
the world currently can handle 10!° calculations per
second. This is about 2.2x101'° calculations in a lifetime.
So, unless one can narrow down the problem first, it is
unlikely that even the best computer could exhaust all
magic squares of order six.

However, the computer is capable of making certain kinds
of magic squares and cubes. Algorithms have been devised
to allow the computer to make millions and millions of
them. Also, the computer can be extremely useful in
cheching out the additions required.

But, the mathematics must be developed first. Once that is
done, the computer can assist.

Mathematicians continue their pursuit of looking for a

simple method of making magic squares of order s 6, 10, 14
etc.

r
For a computer to exhaust a magic square of order ten,
there are about 9.33x10 '’ ways of arranging 100 numbers
into 100 positions, and the problem is much worse.
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Figure la.A magic square of order 10.
It sums 505. Inlaid is ‘a magic square
of order 6 which sums 303.






