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Definition of Franklin Square 
 

1) The entries are: 1, 2, 3, …. n
2
.- 

 

2) The entries of every row and column add to a common sum called the magic sum: 
 

 
 

3) The entries in every half-row and half-column add to half the magic sum: 
 

Hrc(n) = (n
3
 + n) / 4 

 

4) The entries of the main bent diagonals and all the bent diagonals parallel to them, add  

     the magic sum: 

 
 

5) The adjacent entries of every 2×2 sub-squares add the sum: 
 

 
 

 

8x8 Franklin Squares 
 

Daniel Schindel, Matthew Rempel and Peter Loly 
1)
 determined that the 8x8 Franklin 

Squares has 1.105.920 solutions; with 737.280 Semi-Magic (every main diagonal don't add 

the magic sum) and 368.640 Magic (every main diagonal add the magic sum). The 368.640 

Magic are also Pandiagonal (every secondary diagonal add the magic sum); solutions that I 

corroborated in 2006 
 6)
.- 

 

 

                    
Semi-Magic 

2)
                                           Magic 

6)
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16x16 Franklin Squares 
 

 

For the 16x16 Franklin Squares, also has been obtained Semi-Magic and Magic solutions: 

 

 
 

Semi-Magic 
2)
 

 

 
 

Magic 
3)
 

 
12x12 Franklin Squares 

 

Cor A. J. Hurkens 
3) 4)

 determined experimentally by an exhaustive search in 3.5 hours with 

a network of 50 computers in parallel; equivalent in one computer to a total computation 

time of approximately 165 hours that the 12x12 Franklin Squares does not exist. No Semi-

Magic, no Magic!  

 

A Partial Demonstration 
 

The algebraic demonstration of the nonexistence of magic solutions for 12x12 Franklin 

Squares and in general for the orders n = 8k + 4; is not complicated: 
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1) In the Magic Franklin Squares, the quadrants are also magic; with diagonals that add  

    half of the magic sum: 
 

 
 

For any Franklin Square: 

a + b = a + c   ;   then b = c 

b + a = b + d   ;   then a = d 
 

In a Magic Franklin Square: 

a + d  =  b + c  =  Ms(n) 
 

then: 
 

a = b = c = d = Ms(n) / 2 
 

 

 

2) In each main diagonal of a semi-magic or magic square of order n = 2k (k ≥  2) with the   

    entries of the 2x2 sub-squares that add a common sum, is verified two sets of alternate 

    entries that add a common sum: 
 

As examples of this property, it will be demonstrated for the orders 4 and 6: 

 

a) For a square of order n = 4: 
 

n11 n12 n13 n14 

n21 n22 n23 n24 

n31 n32 n33 n34 

n41 n42 n43 n44 
 

n11 + n21 + n31 + n41 = n41 + n42 + n43 + n44   (1) 
 

By the property of the 2x2 sub-squares:  
 

n21 + n31 = n23 + n33 and n42 + n43 = n22 + n23   (2) 
 

Replacing (2) in (1) and simplifying: 
 

n11 + n23 + n33 + n41 = n41 + n22 + n23 + n44 
 

Then: 
 

n11 + n33 = n22 + n44 
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For the other diagonal: 
 

n14 + n24 + n34 + n44 = n41 + n42 + n43 + n44   (1) 
 

By the property of the 2x2 sub-squares:  
 

n24 + n34 = n22 + n32 and n42 + n43 = n22 + n23   (2) 
 

Replacing (2) in (1) and simplifying: 
 

n14 + n22 + n32 + n44 = n41 + n22 + n23 + n44 
 

Then: 
 

n14 + n32 = n41 + n23 
 

b) For a square of order n = 6: 
 

n11 n12 n13 n14 n15 n16 

n21 n22 n23 n24 n25 n26 

n31 n32 n33 n34 n35 n36 

n41 n42 n43 n44 n45 n46 

n51 n52 n53 n54 n55 n56 

n61 n62 n63 n64 n65 n66 
 

n11 + n21 + n31 + n41 + n51 + n61 = n61 + n62 + n63 + n64 + n65 + n66 (1)    
 

By the property of the 2x2 sub-squares:  
 

n21 + n51 = n25 + n55 and n31 + n41 = n33 + n43 

   (2) 

n62 + n65 = n22 + n25 and n63 + n64 = n43 + n44 

 

Replacing (2) in (1) and simplifying: 
 

n11 + n25 + n33 + n43 + n55 + n61 = n61 + n22 + n43 + n44 + n25 + n66 

 

Then: 
 

n11 + n33 + n55 = n22 + n44 + n66 
 

For the other diagonal: 
 

n16 + n26 + n36 + n46 + n56 + n66 = n61 + n62 + n63 + n64 + n65 + n66 (1) 

 

By the property of the 2x2 sub-squares:  
 

n26 + n56 = n22 + n52 and n36 + n46 = n34 + n44 

   (2) 

n62 + n65 = n22 + n25 and n63 + n64 = n43 + n44 
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Replacing (2) in (1) and simplifying: 
 

n16 + n22 + n34 + n44 + n52 + n66 = n61 + n22 + n43 + n44 + n25 + n66 

 

Then: 
 

n16 + n34 + n52 = n61 + n43 + n25 
 

3) For the hypothetical Magic Franklin Squares of order n = 8k + 4, the diagonals of the  

    quadrants add an odd number: 
 

     k       n = 8k + 4         Ms(n)         Ms(n) / 2 
 

0                4                         34                    17 

1              12                       870                  435 

2              20                     4010                2005 

3              28                   10990                5495 
 

4) For these orders, dividing the diagonal of the quadrants in two for to obtain the value of  

    the sets that add a common sum is obtained a fractional number, in consequence there is  

    not solution.-    
 

For any 8x8 Franklin Squares is possible the following transformation 
7)
: 

 

Magic ⇔ Operation ⇔ Semi-Magic 
 

For the 12x12 Franklin Squares: of the nonexistence of Magic solutions, can be inferred 

the nonexistence of Semi-Magic solutions? Based in the following result, the answer is 

negative: 

20x20 Franklin Squares 
 

The 20x20 Franklin Squares don't have magic solution however has been obtained Semi-

Magic: 
 

 
 

20x20 Semi-Magic Franklin Square obtained by Huub Reijnders 
3) 5) 
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Conclusion 
 

The magic squares of order n = 4k + 2 with 2x2 sub-squares = 2 (n
2
 + 1) and 

the Magic Franklin Squares of order n = 8k + 4; does not exist. 

 

Question 
 

The nonexistence of the 4x4 Franklin Squares is easily demonstrated 
4)
; now we have the 

algebraic demonstration for the nonexistence of the Magic Franklin Squares of order          

n = 8k + 4; then:  
 

 
 

¿Is possible an algebraic demonstration for the nonexistence of 12x12 Semi-Magic 
Franklin Squares…? 
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