Polynomial Roots
   An equation which looks like 
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 is the result of multiplying together the two brackets 
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… which I’ll do now to get:
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You can see that 
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 equals 1, because it is decided by the coefficients of 
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, which in this case are both 1. The value of 
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 is 
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 and the value of 
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 is 
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. 
In fact, this way of looking at equations can be extended to all polynomials. Whether the roots are real or imaginary, if you multiply together any number of brackets which take the form 
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 you’ll end up with a polynomial where the highest power of 
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 is equal to the number of brackets you multiply together. Take for example a cubic polynomial which is equal to 
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 ; when multiplied out, you will have an expression which looks as follows:
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Nope, I wasn’t lying was I…? I multiplied 3 brackets of the form  
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 together and the highest power of 
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 was 3. It holds true.

   Now, equations in which the highest power of 
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 has a coefficient higher than one e.g. (
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) are common as muck, and figuring out what the roots are shouldn’t be a problem - just get it into a comfortable form, simply by dividing everything through by the offending coefficient, as so: 

[image: image18.wmf]2

2880 (2)

xx

++=¸



[image: image19.wmf]2

440

xx

++=


With this particular polynomial we can compare it to the bare, white plasterboard equation at the top to see that 
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, and also 
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. Because I’m writing the equation as 
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= 0 I should find that the solutions to the equation are 
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 and 
[image: image24.wmf]b

; and in this case they’re both -2.
Example: Write out the quadratic equation in which the sum of the roots is equal to -5 and the product of its roots is equal to 8.

The sum of the roots is -5 so that 
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 or 
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. Crikey! This is the coefficient of 
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 isn’t it. Done and done. The product is 8 so that 
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. I’m aghast! That’s equal to 
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. So then, the equation has to be:
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  Ok, how about something a little harder: It be that there is an equation which goes by the guise 
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 and has roots 
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 and 
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. Your mission is to find the equation with roots 
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Firstly, we take down the coefficient of 
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 (remember?) – so divide through by 7 to get: 
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Next we compare the coefficient of 
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 and the constant to see that:
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You can also deduce that 
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 so that in our equation 
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… Which is the sum of the roots of the equation we’re looking for.

The constant in the new equation will be 
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 or 
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 which is equal to 
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So finally, we know the sum of the new roots and the product of the new roots – we can do the same thing as in the first example which is just put them where they belong to get:
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…and that’s how it’s done
   Generally though, in any equation of the form 
[image: image47.wmf]12

...

nnn

axbxcxk

--

+++

, 
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 is always equal to the negative sum of the roots, as in 
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, and 
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 is always equal to the product of the roots and 
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. For instance, in the equation…
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…there will be 5 roots in total. If you divide everything through by 5, to get it into the cosy form, you’ll find that the sum of the five roots is equal to -2 and that the product of the roots is equal to -18/5. You can figure out why.
Just for god measure, the 
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 comes from the fact that you’re multiplying brackets of the form 
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. In a quadratic equation the constant would be 
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where the negative sign cancels out. Whereas in a cubic the negative sign remains because you’re multiplying together three negative terms, namely 
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. This positive – negative switch will be a cycle and can be written as the coefficient 
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 of the root product.
_1206965843.unknown

_1207251298.unknown

_1207251876.unknown

_1207303204.unknown

_1207303278.unknown

_1207303403.unknown

_1207304544.unknown

_1207304630.unknown

_1207303581.unknown

_1207303298.unknown

_1207303216.unknown

_1207251956.unknown

_1207252049.unknown

_1207251896.unknown

_1207251520.unknown

_1207251613.unknown

_1207251838.unknown

_1207251543.unknown

_1207251396.unknown

_1207251473.unknown

_1207251357.unknown

_1206967921.unknown

_1207251214.unknown

_1207251241.unknown

_1207251292.unknown

_1207251233.unknown

_1206967993.unknown

_1206968063.unknown

_1206967969.unknown

_1206967573.unknown

_1206967859.unknown

_1206967871.unknown

_1206967581.unknown

_1206965964.unknown

_1206966021.unknown

_1206965861.unknown

_1206964873.unknown

_1206965168.unknown

_1206965606.unknown

_1206965692.unknown

_1206965312.unknown

_1206965129.unknown

_1206965158.unknown

_1206964947.unknown

_1206965085.unknown

_1206964488.unknown

_1206964656.unknown

_1206964813.unknown

_1206964565.unknown

_1206964390.unknown

_1206963937.unknown

_1206964017.unknown

