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تعميم القاعدة التي تحسب عدد المتغيرات خوارزمية 
 القطرية الزوجية الحرة في المربعات السحرية

 الفردية ( –) المضاعفة  

 لخصالم

Algorithm of Generalization of the rule counting the number of 

the free variables (parameters) in Singly–Even Pandiagonal 

Magic Squares 

Abstract 
In this paper, we put the algorithm of generalization the rule of counting 

the number of the free variables (parameters) in the Singly–Even 

Pandiagonal magic square; our method is not based on the direct computation 

of the solution of the linear system. Instead, We deduce this rule by applying 

the theorems and methods of linear algebra.   
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Magic Squares

 



9002 
566 

n

n) n

 [5] 

11[2] 

CKn21 C,.....,C,C

Kn21 b,.....,b,b

 0Cb.....CbCb nn2211             …………….(1 – 1) 

n21 C,.....,C,CK

0b,......,0b,0b n21    

21

A

31[2] 

n21 R,.....,R,RA

41[1]  

A

51[3]  

61[1] 

 ijaA nn

n1,2,....,iaa
n

ij
1j

ijii 



 

71[4]

AA



9002 
567 

9

nn

nnn

44nnV 2 

nnn

2n21 a,...,a,a12

a1 a2 ……… an 

an+1 an+2 ……… a2n 

…
…

…
…

. 

…
…

…
…

. 

…
…

…
…

. 

…
…

…
…

. 

1nn 2a


 

2nn 2a


 
…... 

2n
a

 

12nn

Sa..aa

....

....

Sa.....aa

Sa..........aa

222 n2nn1nn

2n2n1n

n21











   …….….………..(2–1 – a ) 

Sa..........aa

.....

.....

Sa.........aa

Sa.........aa

2

2

2

n2nn

2nn2n2

1nn1n1











   ………....…...….(2–1 – b) 



9002 
565 

Sa............aa

.....

......

Sa............aa

Sa............aa

1n1nn

1nn3n2

n2n1

2

2

2













   …………….……(2–1  – c) 

Sa...........aa

....

....

Sa...........aa

Sa...........aa

1nn1-2nn

3nn1n2

2nn2n1

2

2

2













   …………………(2–1 – d) 

(2–1  – 

b)(2–1 – c)(2–1 – d)

12



9002 
562 















































































01000010001001

1

11

1001000100 01

---------------------------------------------------------------

001001101

1

1

100100101

---------------------------------------------------------------

01010101

1111

---------------------------------------------------------------

111

111

111

111































12



9002 
570 

Full Rank
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Strictly Diagonally Dominant[4]

Invertible Matrix

trivial Solution 
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Algorithm Singly–Even Magic Square   

Input   
 MnX n= Matrix and represent Singly–Even Pandiagonal magic squares  , 

   

Output  
 Free parameters of Pandiagonal magic squares 

V= n*n-4*n+4 

 

 

Step 1:  

 Delet the equations of linear dependence from system (1)  

 equation in Meq   Do  

 Meq  Mq  

 End for  

 

Step 2:  

 Write coefficients remaining of the system (1) as matrix (2-1) , and prove that this 

matrix has full rank . 

Step 3:  

 Prove that the columns of matrix linear independent   

MnX n  { b1
 
, b2   b3 ,  …, bn } ,  

from : 

where 3-4n21 C,...,C, C  denotes the columns of the matrix  

And   3-4n21 b,...,b,b  are real numbers 

Steps 4: 

  Write the component wise of above equations. 

Step 5 : Do  

 { b1
 
, b2 ,

 
b3 ,  …, bn }  { 0,0,0 , ……,0 }  

End for  

 

End Algorithm  
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-1, -3 3 2 6 

-1, -3 15 4 5 10 

-1 49 6 7 14 

-1, -3 189 8 9 18 

-1, -3 1023 10 11 22 

-1, -3 4095 12 13 26 

-1, -3 10125 14 15 30

-1, -3 65025 16 17 34 
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