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Exercise 1. For a non-zero real number ¢, compute the integral

o0
/ exp(—z? — 2icx) dz
—0o0
using the formula [ exp(—z?) dz = /7.
[Hint: consider the integral of exp(—2?2) along the boundary of a rectangle with vertices +R
and £R + ic].

For A € R, compute

/ ” exp(—a2) cos(\z) da.

—00

Exercise 2. Compute the following complex line integrals.

a) f8D1 4D ( nys 4%

b) faDO cos(mz) dz

z2-1

xp(l—=z
c) fapl /2(0) ez3p((1—z)) dz

d) faDl(l) (;1) dz for n>1

Exercise 3.

a) Let f:C — C be a function that is holomorphic in a neighbourhood of a closed disc
D c C. Show that the function

fw)

op W — 2

Z =

determines a holomorphic function on C — D. Which function is this?

b) Show that the function
= 1 / dw
2mi Jop, (o) w(w — 2)

defines holomorphic functions f; : D1(0) — C and fs : C — D;(0) — C, and determine
these functions. For which boundary points z € 9D1(0), does it hold that either

lim fi(z) = 1 or hm fa(z) = 17
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