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Exercise 1

Determine the Laurent series expansion of the function f at a and its ring of convergence:

i) f(z) = (
(iii) f(z) = (z — 7)3cosz, a = m;
(iv) f(z) = 285, a =4

Exercise 2

Let f(z) = Y00 __an(z — 20)" and g(2) = Y07 __by(2z — 20)" be Laurent series

n=—oo n=—oo

converging in a ring r < |z — z9| < R. Find the formula for the Laurent series expansion

of the product fg and show that it converges in the same ring.

Exercise 3

Determine the zero order of f at zg:

(1) f(z) =zcosz — z, z9 = 0;

(i) f(z) = (Log(1l + z —sinz))?, zo = 2.
(i) f(2) = (1422 —€*)20, z =0.

Exercise 4

Determine the type of singularity (removable, pole, essential or not isolated):

(i) f(z) =8Nz at 25 = m;

(ii) f(z) = €351 at 2o = 0;
(iil) f(z) = z%'/* at 29 = 0;
(iv) f(2) = a5— at 20 = 0;



Exercise 5

For each function f from the previous exercise, determine a maximal open set {2 C C

such that f is meromorphic in €.



