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Problem P3.1
Show that, by choosing the contour as shown in Fig. 1.
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Fig. 1

Problem P3.2

Making use of the Cauchy-Riemann equations and Green’s theorem∮
C
dl ·A =

∫∫
D
ds · (∇×A)

prove Cauchy’s Theorem, which states that if f(α) is analytic in a domain D and on the
contour C bounding the domain D, then∮

C
dα f(α) = 0



Problem P3.3

For a linear, temporally dispersive medium with conductivity σ , we have
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(a) Integrate
∮
C dα [ε(α)−ε∞]/(α−ω) over a semicircle of infinite radius with the straight

side along the real axis but indented around the points α = ω and α = 0 . Show that
the Kramers-Krönig relation is
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(b) Show that the result in (a) is independent of whether the indentation is made above
or below the singularities at α = ω and α = 0 .


