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Proof. Let us write

sin (rQ) = —I]]m{c_“Q}

and define the function Use e~ on the contour depicted in Figure 19. On its horizontal leg we have
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On its arc-like leg we have
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Figure 19: The sector contour.



whose absolute value is bounded by
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Now, cos(260) > 1 — 20 for all # € [(), %] Indeed, by Taylor’s theorem with remainder we have

cos(20) = 1—2cos(2t)6%3t € [0,6]
and so we have
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With this estimate we may carry out the (otherwise messy) integral to get
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so that this converges to zero very quickly as R — oc.
On the radial leg we have
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Taking the imaginary part of this equation yields
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Similarly taking the real part of the equation yields the cosine integral.
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