TU /e EINDHOVEN  On Laurent and Taylor series
TECHNOLOGY Complex Analysis (2WAR80)

Question 1. Let f: C\ {20} — C be a holomorphic function, where zj is a pole of order m for f.

Show that
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zo = 0 is a removable singularity of f. Determine f(0).

Question 2. Let f(z) = a, 8 € C. Determine the values of « and § such that
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Question 3. Given that (1+ 2)" = kZ:O (Z) ¥ for all z € C, where (:) = (n _n]'c)!k!'
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(a) For k <n, show that / — dw = 2mi < )
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(b) Show that g ( nl gn comverges absolutely and uniformly for z € 9B;(0), and that
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(¢) Use (a) and (b) to find i (2n> 6i"
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Question 4. Consider the complex function f(z) = m

(a) Find the Laurent expansion of f around z = 0 with the convergence ring {z € C: |z| > 1}.

Hint: Begin by writing f as f(z) = 23/(2? — 1)2.

(b) Determine the integral / f(2)dz. Hint: Use (a).
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