Build a Mathematical Structure
A transformation algebra

Describe the geometrical effect of combining the following set of transformations on points in the coordinate plane. 




So, for example:
A takes the point (5,3) to (3-3, 5+1) = (0, 6)
B takes (0,6) to (6-1, 0+1) = (5,1)

Explore using them in combination as well.
So AB  (interpret this as first do A then do B[footnoteRef:-1]) takes (5,3) to (5,1). [-1:  I know that many mathematicians prefer to read this as first do B then do A, so apologies to them! ] 


· What do A, B actually do to shapes?
· How many different transformations by combining A, and B in different ways?
· Can you develop an algebra? For example, can you find rules that will help you find quick ways of simplifying strings of symbols like: ABABBABBABBAAA ?



A modulo arithmetic algebra:


Define the operation  on the set of numbers 0,1,2,3,4,5,6,7 
by the relationship:


 (mod 8)

So, for example:


 

What new structure do you obtain?


What is the link between A, B, C and this new structure?
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Build a Mathematical Structure - notes
This gives the group table:

	
	I
	A
	A2
	A3
	B
	AB
	A2B
	A3B

	I
	I
	A
	A2
	A3
	B
	AB
	A2B
	A3B

	A
	A
	A2
	A3
	I
	AB
	A2B
	A3B
	B

	A2
	A2
	A3
	I
	A
	A2B
	A3B
	B
	AB

	A3
	A3
	I
	A
	A2
	A3B
	B
	AB
	A2B

	B
	B
	A3B
	A2B
	AB
	I
	A3
	A2
	A

	AB
	AB
	B
	A3B
	A2B
	A
	I
	A3
	A2

	A2B
	A2B
	AB
	B
	A3B
	A2
	A
	I
	A3

	A3B
	A3B
	A2B
	AB
	B
	A3
	A2
	A
	I



Now look at the arithmetic table for *


Where  (mod 8)

	*
	0
	2
	4
	6
	1
	3
	5
	7

	0
	0
	2
	4
	6
	1
	3
	5
	7

	2
	2
	4
	6
	0
	3
	5
	7
	1

	4
	4
	6
	0
	2
	5
	7
	1
	3

	6
	6
	0
	2
	4
	7
	1
	3
	5

	1
	1
	7
	5
	3
	0
	6
	4
	2

	3
	3
	1
	7
	5
	2
	0
	6
	4

	5
	5
	3
	1
	7
	4
	2
	0
	6

	7
	7
	5
	3
	1
	6
	4
	2
	0
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A : (x, y)! (3" y, x +1)
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A : (x, y)! (3" y, x +1)
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B : (x, y)! (y "1, x +1)
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