MEGA QUADRATIC EQUATIONS

A result of  can be obtained when raising a number to another number in three ways.



Where  is any number
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Where  is any number



Where  is even.

Given the functions



And 



And



We want to find which s satisify 



For the equation 



There are two solutions for the first case (solutions might be real, repeated or complex). These solutions are when 



Factorising,



Therefore  and  are two solutions.

There are also two solutions for the second case. These solutions are when 



Subtracting 1 from both sides,



Factorising,



Therefore  and  are two solutions

There could be two solutions for the last case. Let us solve the equation below



Adding 1 to both sides,



Factorising,



Therefore , and  are solutions to the above equation. 

These are solutions to the equation  iff  and  are even





Therefore  and  are also solutions 

Given the functions 



And



And



We want to find which s satisfy the equation 
There are two solutions for the first case. These solutions occur when



Factorising,



Therefore  and  are two solutions

There are two solutions for the second case. These solutions occur when



Subtracting 1 from both sides,



Factorising,



Therefore  and  are two solutions.

For the third case, we need to find out when



Adding 1 to both sides,



Factorising



Therefore  and  are solutions to the above equation. For these s to satisfy the equation ,  and  need to be even





Therefore,  and  are solutions

In general, given 



And 



And 



There can be 0,1 or 2 real, distinct solutions for the equation , depending on whether





or 



For the second case, there can be 0,1 or 2 real, distinct solutions, depending on whether 





or 



For the third case, there can be 0,1 or 2 real, distinct solutions, depending on whether 





or 



And if, given the solutions  and ,  and  are even
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