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The aim of the work:

To explore the history of the emergence and development of magic squares, learn basic methods of magic
squares.

Tasks of the work:

*Analyze the literature and the Internet resources of the origin, definition, types of magic squares.
*Describe all the magic squares n=1,2, 3.
«Compare the «frequency of occurrence of the» magic square of order n=3.

Clarification of the method Bahe and the way of filling magic squares.




Historical reference

The country, which was first coined by the magic square, just unknown,
unknown age, even the Millennium cannot be set precisely. The first mentions
of magic squares were the ancient Chinese. According to the legend, during
the reign of Emperor Yu (approx. 2200 BC.) from the waters of the Huang he
(Yellow river) surfaced sacred tortoise, which met on the shore of the river
Lo-Shui, the mythical ancestor of the Chinese civilization Fusi. On the shell of
a turtle there were written mysterious hieroglyphics and these signs are
known under the name of lo-Shu and the magical equivalent of a square, as
shown in figure 1. Calculate the number of clubs from each of the figures, we
obtain a magic square 3x3. The inhabitants of the Celestial Empire believed
table Lo Shu sarred
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Historical reference

 During the archeological excavations in China and India there
were found square amulets. The square was divided into nine
squares, each of which was written by one number from 1 to 9.
It was remarkable that the sum of the numbers in each row,
cach column and each of the two diagonals were equal to one
and the same number of 15. Such squares became known as
magical. The appearance of magic squares was closely
connected with the superstitions and prejudices. This link
explains the origin of the name «magicy.




Magic squares of order n (n<4)

Definition 1. Magic box - this is a sequence of numbers from 1 to n2, located on the ruled square,
so that the sum of the numbers in all the rows, columns and on both diagonals of the squares have
the same value, and called the magic of the amount.

Formula magical amount
For each of n, where ‘n’ is the magic square, the value of the magic of the amount S can be
determined by formula.

The sum of numbers in each line is equal to S, and lines of a total of ‘n’, it means that the sum of all
numbers magic square is equal to n*S.

On the other hand, according to the formula for the sum of n terms of an arithmetical progression,
we find that the same amount is equal to 1+2+3+...+n2= (1+n?) n2/2.

Equal these two values, we get n*S= (1+n?)n2/2.

Thus, if the number ‘n’ is specified, the number of S can be calculated by the formula S=n (n2 +1)
[2=(3 +n)/2.

We write in the form of a the table of values of magical amounts for the first values of ‘n’.

n 1 2 2 4 5 6 /| 8

S 1 5 15 34 65 11 175 | 260




Table of calculation of the frequency of occurrence»
to magic squares n2 3

Order All squares |Magic squares Frequency of occurrence of
square (n) (n?) (m) A
77.2
3 o! 8 1
45360
4 16! 880 1
23775897600
5 25! 68826306 11471051/(1067062283880000*
*19%20%21%22%*23%24*25)

8 880 68826306

e =

9! 16! 25!




Method ‘Terraces’

This paragraph is devoted to the method of terraces. Method terraces was offered by Claude Gaspard Bachet,
Sieur de Mezirial (1581 - 1638) and therefore it was called the method of Rascals. In 1612 Bashe published a
collection of interesting tasks. Great interest was caused by the publication of them in 1621, «Arithmetic» of
Diophantus in Greek and in own translation into Latin, with a lot of comments. This translation became a
Handbook and source of new discoveries for Pierre Fermat, and other outstanding mathematicians of the
seventeenth century; it is at the margins of this book Fermat wrote the wording of its Great theorem.

Bashe proposed the construction of a magic square in the following way. With four of the parties to the
original square are added pyramid (terrace), so to get synchronous square of the same order as the original
(figure 8 and figure 9 - for example, for the multiplicity 5)The figures terraces are painted in yellow colour.

S 1
4 10 6 2
3 9 15 11 7 3
2 8 14 20 16 12 8 4
1 7 13 19 25 21 17 13 9 5
6 12 18 24 22 18 14 10
11 17 23
16 22
21

Fig.8




The figure has numbers from 1 to 25 in the natural order slashes (diagonal) rows from the bottom up
(Fig.8) or down (see figure 9). Each cell in the terrace is equivalent to one and only one cell of the
square. The numbers in the terraces are not included in the square, are moved with the help of the
parallel transport of the five positions of the inside of the square, thus, they adhere to the opposite
sides of a square, as shown in Fig. 10 and Fig. 11.

5 1
4 10 6 2
3 (169 |22 |15 11 |24 |7 [20]3
2 (208 [21|14]2 [20 16 |4 |12 (25 |8 [16 |4
1 7 (2513 |1 |19 25 21 17 |5 [13 (21 ]9 5
6 (24125 [18 |6 |24 22 (10 [18 |1 [14 |22 |10
11 |4 [17 [10 |23 23 (6 (192 |15
16 22 24 20
21 25
Fig. 10 Fig. 11

In Fig. 12 and 13 are depicted ready magic squares, these squares are equivalent, one is obtained from
the other by rotation by 90 degrees relative to the center of the square.

3 [16 9 22 15 11 24
20 |8 21 14 2 4 12
7 [25 13 1 19 17 S
24 [ 12 5 18 6 10 18
11 | 4 17 10 23 23 6




Conclusion

During the process of this research work we got some results:

*Found some information about magic squares;
» Proved that the magic squares of the second order does not exist;
*Described all the magic squares of the third order;

Mapped the «frequency of occurrence» magic squares of the fourth and
fifth orders.

«Studied the method of Rascals (Terraces) to build squares of order, held
its proof for the squares of the fifth order in the general form.




