Number Shacks
We realised very quickly that the pattern for an individual number shack is that the top number is the difference between the two middle numbers and the bottom number the sum of the two middle numbers.  We also spotted that the second number shack is created by taking the top and bottom numbers of the first number and making them the left and right middle numbers respectively.
Having worked this out, we then decided to use some algebra in order to see what happens on a general basis. So the first shack looks like this, but with a pointy roof!
	b - a

	a
	b

	a + b


This then makes the second shack to be this:
	b + a – (b – a) 

	b - a
	a + b

	b – a + a + b


which simplified to:
	2a

	b - a
	b + a

	2b



which was a little bit surprising but checking on the numbers in the given number shacks, it works.
We then decided to see what happened with the third number shack..
	2b – 2a 

	2a
	2b

	2a + 2b


This is actually exactly 2 times the first Number shack!
So then we looked at the questions and found that our 3 algebra number shacks solved them all..
You will always get the same patterns as long as a and b are different numbers because they will always follow the algebra above.  If a and b are equal you just get zeros everywhere which isn’t really very interesting.
You can always work out any number shack from any other one as, if it’s a first or third one you can just double or halve to find the other first or third one and then use the 1st one to find the 2nd.  If you have the middle one, you halve the top and bottom numbers to get the middle numbers of the first one.
If you know any two numbers you can always find the other two.  If you have either of the middle two its just basic sums, if you have the top and bottom (lets say 48 and 8) you have to use two equations like this..
x + y = 48 and x – y = 8. 
This tells us that the difference between 48 and 8 is 2 lots of y, so 40 = 2y so 20 = y.  So x must be 28.
Because of the algebra, 2 number shacks can only have the same top number if:
b – a = 2a so b = 3a.  For example, if a = 1 and b = 3 then:
	2
	
	2

	1
	3
	
	2
	4

	4
	
	6


We can also find any other shack in the sequence as:
If you want an even number to the right of the one you have just multiply all the numbers by the one you want, so the 4th to the right is 4 times the one you have, 100th to the right is 100 times the one you have.
To find an odd number to the right, find the even numbered one just before it and then work it out..so for the 5th, find the 4th then work out the 5th etc.

