[image: image1.png]12. Improving the quadratic formula. Assume that a # 0 and b* —4ac > 0 and consider
the equation ax>+bx +c¢ = 0. The roots can be computed with the quadratic formulas
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Show that these roots can be calculated with the equivalent formulas
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Hint. Rationalize the numerators in (1). Remark. In the cases when |b| ~ v/b% — 4dac,
one must proceed with caution to avoid loss of precision due to a catastrophic can-
cellation. If b > 0, then x; should be computed with formula (2) and x» should be
computed using (1). However, if b < 0, then x| should be computed using (1) and x»
should be computed using (2).
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(The problem is from Error Analysis. Please use the given Hint when you solve. Thanks.)

