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1. [14-2 points] Using Uniqueness theorem prove the following formulas:

(a) sin?z = 1= » € C;

(b) sin (21 + 22) = sin 21 cos z2 + cos 21 sin 29, 21, 22 € C.

2. [141 points] Find the radius of convergence of the following power series:
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3. [24+3 points] Expand the function ﬁ in the power series
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4. [2 points| Use Cauchy’s integral formula for derivatives in order to compute the integral
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where v is a positively oriented simple path surrounding a € C.

5. [14+1+2 points] Does there exist a function f holomorphic at z = 0 and such that f (%), n>1,
equals
(a) 0,1,0,1,0,1,0,1,...;
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(b) 0757071707610a§7"-7
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Justify your answers.

6. [24+443 points] Find the Laurent series for the following functions:

(a) zi?’ in the annulus 3 < |z| < oo;

(b) ﬁ in the annuli 0 < 2| <land 0 < |z — 1| < 1;

(c) z%sin L in 0 < |z — 1] < 0.



