A Strategy for Solving Polynomial Equations
One aspect of solving polynomial equations is that there are multiple methods for finding the solutions.  The strategy outlined below illustrates a process that will work with most equations in the form P(x) = 0, where P(x) is the polynomial.  It should be noted, however, that this strategy is not always the quickest or most effective way to find the solution.

Recall that one consequence of the Fundamental Theorem of Algebra is that any polynomial equation can be written as the product of n linear factors where n is the degree of the polynomial.  If the polynomial is easily factorable, factor, set each factor equal to zero, and solve.
If the polynomial (or a remaining factor of the polynomial) is quadratic, use the quadratic formula to find the solutions.

For all other situations, try this…

1.
Look at the graph of the polynomial to locate real zeros.
2.
Use the Rational Root Theorem to compare the graph’s zeros to the possible rational 
roots. 
3.
Use synthetic division with the found rational zeros to “depress” the polynomial into factored form.

4.
Once the polynomial is depressed to a quadratic factor, use the quadratic formula (or another appropriate technique) to find the remaining zeros. 
Example
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Find all solutions for 2x 4 – 3x 3 – 9x 2 + 15x – 5 = 0.


Looking at the graph, there are four real zeros.  Compare


these to the possible rational roots: 
[image: image6.png]


.


+1 and +1/2 seem to be the only possibilities, so use 


synthetic division with these two zeros.
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This means that the equation can be written as (x – 1)(x – 1/2)(2x 2 – 10) = 0

Solve the quadratic factor to find the last two irrational zeros.
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Therefore, the four solutions are x = 
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, 1/2, 1, and 
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