Mega Quadratic Equations
Initially, I only focused on the first equation and then saw that the equations were in the format, meaning that were only a handful of ways in which this equation could be true and all of them including a constant of sorts. The following ways this equation can be true are:


(where z is even)

I tackled the equation  first.

Using these constants and the quadratics in their positions, I formed several equations, and simultaneous equations. The first format I tackled was,

Thus forming the quadratic:


This can be factorised to form: 

Since no matter what value  is the equation will equal one, it means that both solutions for this quadratic will also be solutions for the mega quadratic, giving us two of the six solutions, and .

The next format I assumed is  giving me the quadratic equation:

This can be factorised to form:

In the format  the value of   does not matter, thus both solutions of this quadratic are solutions to the mega quadratic,  and 

Then using the last format,, I formed the quadratic:


This can be factorised to form:

Which gives us two more possible solutions,  and.

I also needed to make sure that these two solutions also mean that z is even; otherwise if it is odd, the mega quadratic will equal -1. We can prove that will always be even when  is an integer. If  is any positive integer or 0, then  is any even number. If we substitute that even number into  :


Since  is even, it has to evenly divide by 2, thus:

This shows us that any even number will result in as an even number. Also if   is any odd number,:

=z

If  is even it shall evenly divide by 2, thus:

[bookmark: _GoBack]This shows us that any integer will mean that the quadratic power will always be even, so both solutions for  are solutions for the mega quadratic. 

Therefore all 6 solutions for  are:


When using the same method to find the solutions for, we arrived with the solutions:


I noticed that all of their six solutions are consecutive integers. For this to happen, they must share a common structure, with values and determined by a formula.

I wrote the solutions (, being any positive integer or 0) as for the sake of simplicity. I went ahead trying to find a way to derive all values,  and  from the variable 

First of all, I tried to find values of  and  so that it provides the solutions  and  (similarly to the first two mega quadratics) for:
  (when using  format)
This can be rewritten as:

I found the values of  and  by putting the quadratic into its factorised form and then putting it in the format so I could use substitution to find the values  and :



Therefore,  and  or 

Also I needed to check that these values of  and  will produce solutions  and  when substituted into the equation:
(when using  format)
This can be rewritten as:

Using the same substitution method as before:



Meaning that, which is the same value as. This also means that or . I then went ahead to make sure that these values of  were the same no matter what  is, in other words an identity:

I proved this is true by substituting the solutions defined by:



The values of and needed to be so that the value of the power is always an even, such as the first two mega quadratics where, which I temporarily skipped in order to solve the last possible case of , as I needed to find the values of  and before I could determine whether or not the value of the quadratic power would always be even.

I found the values of and so that  (when using  format) produces the solutions  and. I found these values of  and  by starting off with the factorised form and then expand the quadratic, writing it in the form:



Thus:

And:


Returning back to the solutions derived from the format, I found that if and  are the specified values, the value of the quadratic power will always be even:



To prove that  is also divisible by two, I broke it into to two parts to make it more digestible:  and. First I addressed. If  was an odd number, 2t+1:



This can be divided by two exactly:


And if  was an even number, 2t:


This can also be divided by two:

After I showed those terms were divisible by two, I did the same for . I noticed that it could be written so that it contained the same expression as I had just proven to be divisible by two:

This left which can be divided by 2 to get. After I had proved all the terms were divisible by 2, it meant that no matter what integer you substitute into 2, the power would be even.

Now I had all of our conditions for the values ofand:






The second equation () had solutions of and  which can be rewritten as, thus  for that equation. I took the next value of, which is 2, to test my values for  and.




Giving me the next mega quadratic:

I substituted in all the solutions to check if they worked with my mega quadratic (, or):


















Proving that this is the next mega quadratic in the sequence.
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