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ABSTRACT 
Several aspects of magic square studies fall within the computations all universes. 

Experimented computation has reverted patterns, some of which have lead to analytic 
insight. With the aid of arithmetic modular and the properties of it, we get magic 
squares, also we use the algebraic operations of matrices which are addition, 
subtraction, multiplication, transpose, rotation, and reflection, then discuss the results 
that we are obtained, the eigenvalues of these magic squares are also computed and we 
get some magic squares with the same eigenvalues, the inverse of the magic squares 
which are found by using arithmetic modular are also magic squares. An example with 
order 3 of magic square is given to explain our results. 
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  ع بعض الخصائصباستخدام اقتراح جدید م حساب المربعات السحریة الفردیة

  الخلاصة
الحس  ابات المجرب  ة لھ  ا نم  اذج  .درس  ت مف  اھیم عدی  دة للمربع  ات الس  حریة م  ع حس  اباتھا بش  كل ع  ام         

ت  م الحص  ول عل  ى   ، بمس  اعدة المعیارالحس  ابي  وخصائص  ھ   .علمی  ة متع  ددة بعض  ھا ادت ال  ى تحل  یلات    
، والض  رب، والط  رح، الجم  ع( كم  ا ت  م اس  تخدام العملی  ات الجبری  ة عل  ى المص  فوفات  . مربع  ات س  حریة 

ت  م حس  اب الق  یم الممی  زة  . ث  م ناقش  نا النت  ائج الت  ي ت  م الحص  ول علیھ  ا   ، )والانعك  اس، والت  دویر، والمنق  ول
تم ایجاد المعكوس . بعض المربعات السحریة التي لھا نفس القیم الممیزةللمربعات السحریة وحصلنا على 

معك وس المربع ات الس حریة الت ي ت  م حس ابھا باس تخدام المعی ار الحس ابي ھ ي ایض  ا          ، للمربع ات الس حریة  
  .تم توضیح النتائج بمثال لمربع سحري من الرتبة الثالثة. مربعات سحریة
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INTRODUCTION 
agic squares have been studied for at least three thousand years, the earliest 
recorded appearance dating to about 2200 B.C., in china. In the 19th century, 
Arab astrologers used them in calculating horoscopes, and by 1300 A.D. 

magic square had spread to the west. An engraving by the German artist embedded the 
date, 1514, in the form of two consecutive numbers in the bottom row, because the 
concept of a magic square is so easily understood, magic squares have been 
particularly attractive to puzzlers and a amateur mathematicians[3]. 
    In recreational mathematics, a magic square of order n is an arrangement of n  
numbers, usually distinct integers, in a square, such that the numbers in all rows, all 
columns, and both diagonals sum to the same constant. 
    Many research are discussed the construction of magic squares using different 
approaches for example [1],[2]. Some of these methods are given in section 2. 
   In this paper, we give a new method for constructing magic squares depending on the 
proposition of the arithmetic modular together with the operations of addition, 
subtraction, multiplication, rotation, and reflection and discussed the results that we 
obtained within an example on magic square of order 3. The eigenvalues of these 
magic squares are computed, and the inverse of modular magic square is also found. 
 
CONSTRUCTING OF ODD MAGIC SQUARE 
   In this section a method for constructing odd magic are given, which is the base of 
our new method of construction. A method for constructing odd magic square are 
given which are “The Gamma plus two method (Γ + 2)” are described as follows [1]. 

1. Place the number 1 in the cell immediately to the right of the center cell. Go up 
one cell and then go one to the right and place the number 2 
“Up and to the right” is how the upper case Greek Gamma (Γ) is written, ergo 
the first part of the name. Continue this “one up and one to the right” process. 

                               
 
 
 
 

2. After inserting M numbers, the “ one cell up and one cell to the right” motion 
will land you on a cell that already occupied 

 
 
 
 
 

M 

2   
  1 
   

2   
  1 
 3  
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3. When this happens, go back to the last entry, move two cells to the right, and 
insert the next number. 

 
 
 
 
 
 

4. Continue inserting numbers in cells “one cell up and one cell to one the right” 
until, after M numbers, you find the next cell that is occupied. At this point 
you are back to step 3. 

 
 
 
 

 
 

5. Continue the process until every cell of the square is filled. 
 
 
 

FORMULATION OF THE NEW CONSTRUCTION METHOD 
Our constructing of magic square depends on knowing only one magic square and 

constructing all others according to it, from section 2 we get the first one. 
Now, we discussed our purposed method using the following steps: For example 

n=3, we have the magic square  
 
 
 
                                             S= 
 
With sum equal 15 
 
Step 1: Add to each element in the above magic squares the number 3, 6 (means a 
multiple of  n=3). And then take the modules with respect to n which is equal to 3 = 9, we get    and    respectively 
 

2   
  1 
4 3  

2 7 6 
 5 1 
4 3  

2 7 6 
9 5 1 
 4 3 8 
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                                                               =  
 
 
 
                                                               =   
 
 
 
Step 2: for each magic squares S,   ,    we take the greatest number and add one to it 
and subtract from each element in the magic squares, then take the modulation with 
respect to three, we get   ,    and    
 
 
   
 
 
                = 
 
 
 

        = 
 
 
 
Step 3: For each of the above magic squares S,  ,     ,   ,    making use of the 
transpose for each of them, we get   ,   ,   ,  ,   ,     and     which are 
 

   =                                                 ,   = 
 
 
 

 
 

5 1 9 
3 8 4 
7 6 2 

5 9 1 
7 2 6 
3 4 8 

8 3 4 
1 5 9 
6 7 2 

3 7 5 
4 2 9 
8 6 1 

3 7 5 
4 2 9 
8 6 1 

2 9 4 
7 5 3 
6 1 8 

5 3 7 
1 8 6 
9 4 2 
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   =                                            = 
 

 
 
 
       =                 =    
 
    
 
 
Also taking  the reflection (which means fixed the Medill column and change the other 
one with each other) for S,   , … ,     to obtain 

 
    = .          = 
 
 

 
 
    =                = 
 

 
 

    =                           = 
 
 
 

 
    =                                              = 
 
 

 
 

8 6 1 
4 2 9 
3 7 5 

8 1 6 
3 5 7 
4 9 2 

2 4 9 
6 8 1 
7 3 5 

5 7 3 
9 2 4 
1 6 8 

6 7 2 
1 5 9 
8 3 4 

9 4 2 
1 8 6 
5 3 7 

6 1 8 
7 5 3 
2 9 4 

4 3 8 
9 5 1 
2 7 6 

1 9 5 
6 2 7 
8 4 2 

7 6 2 
3 8 4 
5 1 9 

4 9 2 
3 5 7 
8 1 6 

5 3 7 
1 8 6 
9 4 2 
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    =                     = 
 
 

 
 

 
 

   =                                                         = 
 
 
From the above we get the following general results: 
1- Add to each element for the n×n magic square the multiplicity of n are n,2n,…, 
with the condition that the multiplicity is not greater than n , or   < n  (for 
i=1,2,…,n-1) 
2- For each magic squares we take the greatest number and add one to it and subtract 
from each elements in the magic squares, then take the modulation with respect to n, 
that is (n -i+1) modular 3 where (i) is the position of the terms. 
3- For each of the obtained magic square we take the transpose, which is similar to the 
transposition of the matrices, also we take the reflection.   
       
PROPERTIES OF THE OBTAINED MAGIC SQUARES 

1- The number of the obtained magic squares is the multiplicative of 8. 
Combinatorial speaking, when n=3, the number of magic square is 24 and when 
n=5, the number of magic squares is 40. First we get n-1 of magic square from 
step 1 and n magic square from step 2, for the 2n magic squares we compute the 
2n transpose, so we have 4n, then after reflection we have 4n, therefore in 
general the number of the obtained magic squares is 8n, where n is odd. 

2- The multiplicative of any magic squares came from modular is equal to squares   
 
 
 
 
 
All others are also magic squares. 

All the obtained magic squares have the same magic values, by using a method for 
finding eigenvalues and use the properties the magic square we have for n=3, 
eigenvalues are 15, -4.899, 4.899. 

1 6 2 
9 8 6 
5 3 7 

6 1 8 
7 5 3 
2 9 4 

3 4 8 
7 2 6 
5 9 1 

9 1 5 
4 8 3 
2 6 7 

1 1 1 
1 1 1 
1 1 1 
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3- The inverse (the same as inverse of matrices) of magic squares comes from the 
modular is also magic squares but its value are not integers. 

All the obtained computations are done using MATLAB software. 
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2 7 6 
9 5 1 
4 3 8 

5 1 9 
3 8 4 
7 6 2 

8 4 3 
6 2 7 
1 9 5 

2 6 7 
4 8 3 
9 1 5 

5 9 1 
7 2 6 
3 4 8 

8 3 4 
1 5 9 
6 7 2 

PDF created with pdfFactory Pro trial version www.pdffactory.com

https://www.wolframscience.com/conference/2006/presentations/materials/loly.pdf
http://www.jonathandimond.com/downloadables/magic
http://www.math.utah.edu/~carlson/mathcircles/magic.pdf
http://www.math.hmc.edu
http://www.pdffactory.com
http://www.pdffactory.com


Eng. & Tech. Journal, Vol.30 , No.7, 2012                           Computation of Odd Magic Square Using    
                                                                                                A New Approach With Some Properties 

 
    

 

1210 
 

 
      =    .    =      = 
 
 
 
 
 
   =    =      = 
 
 
    =    =       =     
 
         
    =     =      = 
 
 
 

 
 
    =      =       = 
 
             =     =      = 

5 3 7 
1 8 6 
9 4 2 

2 9 4 
7 5 3 
6 1 8 

8 6 1 
4 2 9 
3 7 5 

8 1 6 
3 5 7 
4 9 2 

2 4 9 
6 8 1 
7 3 5 

5 7 3 
9 2 4 
1 6 8 

6 7 2 
1 5 9 
8 3 4 

3 4 8 
7 2 6 
5 9 1 

9 1 5 
4 8 3 
2 6 7 

4 3 8 
9 5 1 
2 7 6 

7 6 2 
3 8 4 
5 1 9 

1 9 5 
6 2 7 
8 4 3 

4 9 2 
3 5 7 
8 1 6 

5 3 7 
1 8 6 
9 4 2 

1 6 8 
9 2 4 
5 7 3 

6 1 8 
7 5 3 
2 9 4 

9 4 2 
1 8 6 
5 3 7 

3 7 5 
4 2 9 
8 6 1 
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