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From this picture we can see that if we draw lines from a particular vertex to every other, then the angle separating 2 adjacent vertices is 20o this is because the are taking the size of the internal angle (140o in the case of a regular nine sided polygon) and dividing it by the number of areas created: 7. 140 / 7= 20.  
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If we label the polygon as shown that then the angle 416 is going to b2 two lots of 20o and therefore 40o.

This means that we have a general rule:

Angle ABC = 20*( |A-C| )

When A>C and A>B or A<C and A<B

But this will only work for angles where B isn’t between A and C.

For angels where B is between A and C we need to go the long way round the polygon from A to C, or in other words the whole polygon take away A to C. so we can come up with the rule:

Angle ABC = 20*( 9 - |A-C| )   for any angle where A<B<C or A>B>C

E.g. 

Angle 124 = 20*(9 |1-4| ) = 20*6 = 120

To test this theory we need to know that for any quadrilateral ABCE the internal angles add up 360.

So angles: ABC, BCD, CDA, DAB add up to 360

If you rotate the peg board so that A is always at point 1 then ABC, BCD will obey the 2nd rule. And CDA and DAB will obey the 1st rule.

:. 20*(9-|A-C|)+20*(9-|B-D|)+20*(|C-A|)+20*(|D-B|)=360

9 - |A-C| + 9 - |B-D| + |C-A| + |D-B| = 18

- |A-C| -  |B-D| + |C-A| + |D-B| = 0

|C-A| + |D-B| = |A-C| +  |B-D|

So using the two rules proposed earlier we can prove that any quadrilateral has internal angles adding up to 360o!

