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(i) U € C/R? open. (ii) By(29) :={2 € C: |z2—2z| < r}. (iii) Cr(20) := {2z € C: |z — 2| =7}
(iv) Hol(U) = {f : U — C holonorphic }. (v) D = By(0). (vi) D = a domain in C.

(1) Compute Res[’%; zp] in each of the following cases: (i) zg is a zero of f of order n; (ii)
zp is a pole of f of order n.
(2) Find the residues of the following functions at the isolated singular points in the
extended complex plain C* (= C U {oo}):
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(3) Let f has a pole of order n at zy. Prove that

Res|[f; zo] = ! lim " <(z - 20)"f(z)>.
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(4) Compute
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(5) Suppose that f has a simple pole at zp and let g be analytic in an open set containing

zp. Prove that
Res(fg; z0] = g(20) Res|f; z).
(6) Let f and g be analytic at zy. If f(z9) # 0 and ¢ has a simple zero at z,, then show
that s Fz0)
20
Reslgianl = Gy
(7) If p(z) = I, (2 — ), then compute %. Also prove that
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where v is a smooth closed path such that none of the roots of p lie on ~.



