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 The dark gray cells represent the odd number squares, the light gray squares represent the even number squares.
Patterns

1. The light gray squares all fall under the category of either 4mod8 or 0mod8.
Proof
Any even number can be written as 2n, where n is an integer.
Therefore any even number squared can be written as (2n)²=4n² 
Therefore any even number squared contains a factor of 4, and is therefore divisible by 4.

2. The dark gray squares all fall under the category of 1mod8.
Proof Part 1
	Any odd number can be written as 2n-1, where n is an integer.
	Therefore any odd number squared can be written as (2n-1)²=4n²-4n+1
	Therefore any odd number squared contains a factor of 4 with remainder 1.
	Proof Part 2
	
From the table you can see the pattern that the difference between each of the odd squares is divisible by 8 to give a whole number.
	x
	1
	2
	3
	4
	5
	6
	7
	8
	9

	x²
	1
	4
	9
	16
	25
	36
	49
	64
	81

	difference.
	 
	3
	5
	7
	9
	11
	13
	15
	17
	

	sum.
	 
	8
	16
	24
	32
	


This is because;
The difference between two squares separated by 2, x² and (x+2)² is (4x+4), which would mean that, for an odd value of x, ‘2y+1’, the value of 4x+4 is 8y+8.
Therefore the difference between any odd square is a factor of 8.
Conclusion
Combining each of these two segments of the proof shows that any odd square number is divisible by eight with a remainder of 1, and will therefore always be in the first column of the 8-wide number grid.
The positioning of the sums of 2 squares
In mod 8, the possible remainders of the squares are 0, 1 and 4, as we saw in the previous proofs.
	x²Mod8
	x²Mod8
	sumMod8

	0
	0
	0

	0
	1
	1

	0
	4
	4

	1
	1
	2

	1
	4
	5

	4
	4
	0 (8)


Therefore in the sum of 2 squares we could potentially have a combination of;
As you can see in the table, the only possible columns the sums of 2 squares could be in are column 1, 2, 4, 5, and 0(8).



The positioning of the sums of 3 squares
	x²Mod8
	x²Mod8
	x²Mod8
	sumMod8

	0
	0
	0
	0

	0
	0
	1
	1

	0
	0
	4
	4

	0
	1
	1
	2

	0
	1
	4
	5

	0
	4
	4
	0(8)

	1
	1
	1
	3

	1
	1
	4
	6

	4
	4
	4
	4


From that table you can see that when summing 3 squares, you can get an answer in 7 of the columns, however you will never get an answer in the 7th column, as you cannot make 7 out of 0, 1 and 4 using only 3 additions.
QED, probably

