New Series For

The following new series were derived using methods to appear in the College
Mathematics Journal in an article entitled “Improving the Convergence of Newton's Series
Approximation for ¢” by Harlan J. Brothers.
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Here are examples where combining terms improves algebraic convergence but results in an
expression that is computationally more intensive than the original.

Original Gregory-Leibnitz series:
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Gregory-Leibnitz series combining two terms:
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Euler’s series:
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Euler’s series combining two terms:
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Here are examples where combining terms not only improves algebraic convergence but
also, to the extent tested, increases computational efficiency.

Series derived from the probability density function (pdf)
with mean=0 and standard deviation=1:
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pdf series combining two terms:
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Maximum decimal place accuracy (mdpa) for these two series requires a minimum number of

terms, 1, where, for a>10, 74*/8 <t < 94%10.

Series based on arcsin(x):
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Arcsin(x) series combining two terms:
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(“!!” denotes the double factorial operation: n!'=n(n-2)(n-4)x ...)
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