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The integral of the first term can be calculated by using integration by parts:∫
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by L’Hospital’s rule.
For the second term and third term, we need dilogarithm function Li2(z) which is defined as
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Using substitution z = x2, the integral of the second term is∫ 1
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Note that Li2(1) =
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6 .
For the third term, by using substitution z = 1+x

2 ,∫ 1
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To get the value Li2
(
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, we use the identity
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This identity can be shown easily by differentiating both sides.(Li′2(z) = − log(1−z)
z by definition) By applying z = 1

2 in this
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Finally, the integral of the last term is∫ 1
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Therefore S
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