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This problem set consists of 2 pages.
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Please make sure that your copy of the problem set is
complete before you attempt to answer anything.

Problem 1

Consider the rational function

2+ -9
f(z)=§2(zi—2)2-

a

Find all the poles of f and determine their orders.

b
Find the residue of f at each pole.

(¢}

Let v be the circle of radius 1 centered at 0 with positive orientation.
Compute the integral

/ f(z)d=.

2]

Problem 2
Let R be a real number with R > 1. Let
1
fz)=—.
a

Consider the line parameterized by a(t) = t + 4. Write f(a(t)) in the form
u(t) + tv(t) where u and v are real valued functions.

(Continued on page 2.)
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b

Let Qg be the closed region defined by Rez > 0, Imz > 1 and 2| £ R.
Let vr be the boundary with positive orientation. Sketch Qg and find

f'm f(2)dz.

C

Let Cr be the circle arc part of yg. Show that fcﬂ f(2)dz — 0 when
R — o0.

d
Compute the real integral

/°° z2 -1 d.
o @12

Problem 3

Show that the polynomial 27 — 42% + 2z — 1 has 3 zeroes counted with
multiplicity inside the disc |z| < 1.

Problem 4

Let P be the Riemann sphere or extended complex plane CU{co}. Consider
the Mobius transformation f : P — P given by

z—1
z+1°

fz) =
a

Find f(oco) and all the fixed points of f.

b

Find the Mdbius transformation g with the property g(—i) = —i, g(i) = i
and g(1) = oo.
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