Isosceles Triangle Problem
Method:
1. Find the different types of triangles that are possible.
2. Find how many ways you can attach these triangles to point (20, 20).

Firstly, to create an isosceles triangle, you can take a rectangle and cut it into quarters, like so:

In definitions, I will refer to the points that are not in the centre as points a and b.
Therefore the following equation is true, let R = rectangle area and T = triangle area = 9:


Now that we know that, to find the types of isosceles triangle, we can find factors of R (or 36):
((1, 36), (2, 18), (3, 12), (4, 9), (6, 6))
Because the vertices of the triangle have to be on integers though, both coordinates have to be even, so that the third vertex can be placed on a whole coordinate. Therefore, only (2, 18) and (6, 6) are viable sets. (2, 18) can also be reversed, so we end up with three possible sets, and therefore three possible triangles. Now, for step two, there are three vertices on a triangle and any one of them could attach to point (20, 20) this could be said in any of the main directions x, y, -x, -y. Therefore there are:

different ways to make this triangle. 
For those who are interested, here is also proof that the triangles can’t exist on other axes. Because Pythagorean triples are relatively prime, meaning that c is not divisible by a or b, primitive ones cannot be shrunk. Now, for a triangle to be off the main axes, there has to be a Pythagorean triple in which c (the hypotenuse) is a factor of, in our case, 18, 2, or 6. There are five triples where c is less than 18. These are:
((3, 4, 5), (6, 8, 10), (5, 12, 13), (9, 12, 15), (8, 15, 17))
As you can see, in none of the c values are a factor of 18, 6, or 2. Therefore we can conclude that triangles have to be drawn on the four main axes.
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