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(20) 1. These questions require short answers. Always justify your answer with a reason.
s (a). If [ f (z)dx ?msts must p.v. f f(z) dz exist?
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(0). If v4s apfoseg( curve that does not pass through the origin, is
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(c).Let f(z) be a rational function. To what extent does f have a unique Laurent
expansion in powers of 2?
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(d). Let f have a pole of order 4 at z = 0. Could the real part of‘? always be of
only one s1gn (so either always +or—)in0< !z| < n for some 1 > 07
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(e). Let f be analytic in 0 < |z| < 7 for some n > 0. Could e/ have a pole at

z=07?
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(f)- Is there a power series in powers of z— 1 which converges at z=2 and divirges
at z =07 L v
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(15) 2. Explain why the Taylor series to f(2) = 1/(1 — 2) does not converge to f uniformly

on {|z| < 1}.
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(15) 3. Let
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Show that F is analytic in some disk {|z| < R} and determine R as bf st possible.
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(15) 4. Find the singular points of the function
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and in particular find the residues at any poles. What is the nature of the singularity
at z = 0o0?
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(15) 5. Find

et/228 dz,
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where v = {|z| = 6}.
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(20) 6. Consider
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Is this only a principal value integral, or does it converge unconditionally?
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Compute the integral/ p. v., showing all steps.
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