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Special thanks to Paul J. Nahin

This paper will describe how to find the roots for a cubic equation.  The general form for such an equation is shown below:
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The first step is to put this into the depressed form, where the ‘squared’ term disappears.  To do this, change the variable [image: image5.png]
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So
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Substituting these into the original cubic equation
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This gives the depressed cubic form:
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Where:
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And
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Now our problem becomes finding a solution for a depressed cubic of the form:
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In order to do this, the magic step is to use the following substitution:
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This yields
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You can break this into two related equations:
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Solving for v in terms of p and q and substituting back into the original equation:
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This is a quadratic in [image: image20.png]


- to see that, set [image: image22.png]


 and the equation becomes:
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By either completing the square or using the quadratic formula (see my Complex Variables paper elsewhere on this web site), it is easy to determine values for u and v, hence y.
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Thus:
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This is the solution we require.
