
Lemma 2. For non-negative constants c ≤ g ≤ h, we have
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Proof: For c > 0, we let sin θ = c/z and use integration by parts to get
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and the half-angle formulae for sine and cosine, we obtain the result after the indefinite

integral is evaluated at g and h. For c = 0, the result is trivial.

Lemma 3. For non-negative constants d ≤ g ≤ h, we have
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Proof: For d > 0, we let cos θ = d/z and follow the same procedure as shown in the proof

of Lemma 2. However, we now need to deal with the integral
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