[bookmark: _GoBack]To find a solution, we must first find the solutions to:

1.  and  any number
2.  and  any even number
3.  any number and  
Applying these to the first quadratic (where and gives us three equations, and six solutions:
1. 




2. 




We must also check that these give us even :


Therefore these are valid solutions.
3. 




Applying these to the second quadratic (where and gives us three equations, and six solutions:
1. 




2. 




We must also check that these give us even :


Therefore these are valid solutions.
3. 





In terms of producing our own quadratics (aiming for ones with integer coefficients), we can first look for a quadratic   (to represent ) such that the equations:


have rational solutions.
Rearrange to get:


Now we want the discriminants for these two equations to be square numbers, so that the square root in the quadratic formula is an integer:


Expand brackets:


Therefore what we are looking for is  to be the midpoint (the mean) of two squares, with the difference between them being . We can approach this by selecting a value for  and finding two squares with a difference of 8 times that value. It can be shown that the difference between the th square and the th square is :




It can also be shown that the difference between the th square and the th square is :




Therefore, to get our quadratic, we can first select a natural number to be , before finding either the average of the th square and the th square or the average of the  th square and the th square. Then, a square number  must be found, such that the difference between the square and our calculated average is a multiple of . Now, we have our chosen value of , two values for  (the positive and negative roots) and a value of  (given by the difference between the average and  being divided by ). 

Next, we must find a quadratic to represent . This must have integer solutions to:

and must also give an even answer when , when  is a root of:
For the first criterion, we want the discriminant to be a square. Again, therefore, a square number  must be found, such that the difference between and another square is . To ensure that the quadratic has an even answer when , we could consider whether the two values of  given by our first quadratic are odd or even, although it is as easy to form a quadratic which has an even answer whether  is even or odd. This is so when  is even, and either  and  are both even or both odd. We can now use all of these rules to produce our equations. First we shall look for , the quadratic that serves as the base. I will select a value for , say , and now I will calculate the average of the th square and the th square:



Therefore, using our previous calculations, . Now some trial and error is needed to find a square which is  plus a multiple of . We can fairly easily see that  fits this.  can now either be the positive or negative square root of - we shall choose . Then:



Therefore our first quadratic is .
We have a lot more freedom for , the exponent, so I will arbitrarily choose . Therefore I want a square which is a multiple of  from , say . Now , so I can choose  and - however, to make life easier I want all the coefficients to be even, so I will double them all, giving the quadratic .
Therefore our equation is:

Admittedly, this only has five solutions: , with  being repeated.
