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Abstract:
In this paper we introduce two Algorithms, the first Algorithms when it is odd
order and how we calculate magic square and rotation for it. The second Algorithms

when it be even order and how to find magic square and rotation for it.
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Introduction:

If the number of dots are counted
and arrays is obtained magic square. A
magic square is a square array of
number with property that the sum
along each row, column and diagonal
is the same, this common value is
called magic sum.

Magic square formula:

A magic square of order n has entries
1,2 ,3,“‘..,112 then the sum of all entries
in the square is n*(n*+1)/2, since there
are n rows (column)the magic sum of
square may be dividing the above
expression by n. this result in the
following rule for finding the magic
sum.

Odd order

There is method of constructing
an odd order magic square which is
attributed to an early envoy, that some
times refried to as the "stair —case
method ".the method is described
below for an order 5 square with
entries 1,2,3,.....,25 begin by sketching
square divided in to 25 cell.
In to which the numbers 1-25 are to be
entered proceed as described below
refrying to Fig -1-

Fig-1-
Algorithm of odd order:

The Algorithm of odd order as
follows:
1- Write 1 in the Middle cell of the
top row

2 -Always try to enter numbers in the
cell s by moving diagonally from lower
left to upper night, there are two
exceptions to this.

a- If you go outside of the magic
square move all the way across the row
or column to enter the number there
proceed to move diagonal .

b-If you run in to a cell which is
already occupied "that is you are
blocked" drop down one cell from the
last entry written and enter the next
number .then proceed to move
diagonally.
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17(24] 1| 8 | 15

231517 |14] 16

416 [13]20] 22

10112(19]21 | 3

11[18[25] 2| 9
Fig-2-

3- your last entry 25 will be in the
middle cell of the botton row .Fig-2-
shows the completed magic square it is
magic sum 65 , and the sum of all
values in  magic  square  is
n(n*+1)/2=5%(5"+1)/2=325

Example:

Find the magic sum and the sum of all
values in magic square of order 7
Solution:

30(39(49]1 101928
381477 |9 |18]27[29
460 |6 |8 [17]26]35]|37
5 [14]16]25]|34 36|45
13 15[24 33|42 (44 (4

21123 132(41[43|3 |12
22 |31/40(49|2 |[11]20

Ms=7(49+1)/2=175
The sum of all values magic square
n’(n*+1)/2

49(49+1)/2=1225

Relation of magic square :

Given magic square ,other magic
square may be obtained by rotating the
given one

Example: Given magic square of
order 5 in Fig -2- then find

1-90° in clokcwise direction

11 10 4 23 17
18 12 6 5 24
25 19 13 7 |
2 21 20 14 6
9 3 22 |16 15
2-180%n clockwise direction
9 2 25 18 11
3 21 19 12 10
22 20 13 6 4
16 14 7 5 23
25 8 1 24 17

619
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3- 270 ° in clockwise direction
15 16 22 3 9
8 14 20 21 2
| 7 13 19 25
24 5 6 12 18
17 23 4 10 11

Even order:

The algorithm to compute magic
square of order even may be
constructed as follows:

Beginning at the upper left , move
across each row from left to right
counting the cell as you go along , if
the cell is on diagonal count it but do
not enter it 's number if it is not an
diagonal enter it's number ,when this is
completed ,Reverse the procedure
Jbeginning at the bottom right and
move across from right to left ,,As you
.counting the cell .enter the number if
the cell is not enter it's number you
should obtain a magic square similar to
the one given

Example:- let a magic square of order
4(see Fig(3)

X4 Xy | Xz | Xy
X5 X | X7 | Xg
Xo | Xio | X [ Xin
Xz [ Xy | X5 | Xis
Fig -3-(a)
16 2 3 13
5 11 10 | 8
9 ) 6 12
4 14 | 15 1
Fig -3-(b)

1-left to right
X, is the maximum value =16
X1 move to X 4,=15
X; move to X5 =14
X3 move to Xy=13
X5 move to X2 =12
Xs move to Xz=11
X7 move to X7 =10
Xg move to Xy =9
X o move to Xg =8
X0 move to Xjo =7
X1 move to X =6
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2 - right the left
X6 18 the maximum value =1
X6 move to X;3=2
X3 move to X,=3
X2 move to X;3= 4
Example: find magic square of order 8
5210614 13120]29 36|45
1413 62|51 |46 |35|30|19
3160(5 12121 | 28|37 | 44
116 5954 (43382722
51387 1023]26]39 |42
9 8 37 (36|41 (40] 25| 24
501632 15| 18 | 31 | 34 | 47
16 |1 64 | 49 | 48 | 33| 32|17

Relation of magic square (even
order)

Given magic square of order —4
,other magic square may be obtain the
given one

Example:

Given magic square of order 4 in Fig -
3- then find

1-90° in clockwise direction

-4 9 5 16
14 7 11 2
15 6 10 3
1 12 |8 13

2-180°n clockwise direction

1 15 |14 4
12 6 7 9
8 10 |11 5
13 3 s 16

3- 270 ° in clockwise direction

13 8 12 1

3 10 6 8
2 11 7 14
16 5 9
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