Summing Squares Problem –Solution by Rajeev Kumar

A)I took 6 cubes of 1x1x1 and built a cuboid of 3x2x1. I then built 6 blue cube prisms each of a dimension of 2x2x1 and I discovered that I was able surround the red cuboid if I broke only one cuboid and create a new cuboid of a dimension of 4x3x2.
B)I also discovered that if I had a 6 pink prisms of a dimension of 3x3x1 then I could surround it to the blue cubes of the cuboid in B above and make a cuboid of 7x4x3 if I broke only one cuboid
I kept repeating this and discovered that with each layer only one prism had to be split. And it was split in the following pattern
Cuboid		prism		Only one prism split in two parts
5x3x2		2x2x1		2x1x1        	2x1x1
7x4x3		3x3x1		3x2x1	    	3x1x1
9x5x4		4x4x1		4x3x1		4x1x1	
11x6x5		5x5x1		5x4x1		5x1x1
13x7x6		6x6x1		6x5x1		6x1x1	
15x8x7		7x7x1		7x6x1		7x1x1	
The formula for the splitting of one prism is (n+1)2  minus  n2-n =p, (one part of the prism)
(n +1)2-p=q (the other part of the prism)
And n is the shortest side of the cuboid. 
So on a cuboid 13x7x6  the new prism surrounding it is 7x7x1 and only one prism is split in 2 parts –the 7x7x1 prism is split using the formula n2+2n+1=(n+1)2   …n being 6 the shortest side of the cuboid-  (6+1)2-62-6=7cubes in one part
(6+1)2-7=42cubes in the other part

C) The red prism was 3x2x1=6 cubes were used
Cuboid B had 6 red cubes and 24 blue cubes (6 blue prisms of 2x2x1)= 5x3x2

6x12=3x2x1……………..
6x(12+22)=5x3x2……2x2x1………2………….
6x(12+22+32)=7x4x3			
6x(12+22+32+42)=9x5x4		
6x(12+22+32+42+52)=11x6x5		
6x(12+22+32+42+52+62)=13x7x6		6x6x1


The method for forming the next cuboid is adding 6 square prisms and the dimensions of the prisms are the shortest dimension of the new cuboid squared …so in the pink(7x4x3) cuboids  the shortest dimension is 3 so the prism is 3x3x1. And to form the next cuboid surrounded say by 6 squared yellow prisms the dimensions of the prisms would be 4x4x1 and the dimension of the cuboid would be 9x5x4
– the formula for the number of cubes to add on is     6 (n+1)2 and  n being the shortest side of the cuboid/height
The method for finding out the number of cubes used is     n(n+1)(2n+1) where n is the shortest side/height. So for example in the cuboid 25x13x12 the shortest side is 12 so 12(12+1)(2x12+1)=3900, the number of cubes altogether. The dimension of the 6 prisms surrounding it are 12x12x1.
D)I also noticed that in each cuboid the width plus the height of the cuboid equals the length.
and this can be shown as n+(n+1)=2n+1. So in a cuboid of 25x13x12 you can see that 13+12=25

The dimension for the nth cuboid is       n, n+1   and   2n+1 --- so for example if n is 7 then the dimensions of the new cuboid is 7x8x15.

And for (n+1) cuboid it is n+1,  n+2, 2n+3….so for example if n is 9 then the dimensions for the cuboid is 10x11x21
You can make the (n+1) cuboid by doing 6(n+1)2=6w2where w represents the width

These ideas can be used to the sum of 12+22+32+42…n2 quickly for any value of n. The formula is 
n(n+1)(2n+1)
         6

Therefore, if there is a cuboid of 25x13x12 then you can tell that 6 prisms of 12x12x1 have been used to cover the cuboid whose dimensions are 23x12x11. 
You can also tell from it that 25x13x12= 6x(12+22+32+…122) therefore n(n+1) (2n+1)
									   6
is a quick way to add up the sum of n square numbers.

