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1 Consider the analyticfunction
f defined on R fzclclceshz.to
via fczksech t fj.EE e z

for Z E R

a Find the singularities of
f in E and comment onthem

10

b Consider g defined
by gas it f Y E
at any z I ti IshiFEI
Show that f and g have
the same singularitiesOy
c Let us evaluate

N

f w f eiwtseaht atD WEIR



bycomputingIlwffoceiotsechzdz
c for w o Find

E
Xontributions to

w from residues in

the upper halfplane
Sum the series to

2 Wehave seen the geodesic

equation derived from minimizing

so singing a Einheit

but we needed to deal with
reparametrigation invariance log
fixing 9 Inida constant

Alternatively we iould derive

the geodesic equationfrom
minimginers is HI I a



giving rise to

sina.it's I
as the Euler Lagrange equation

a Consider the halfspace
H fpi.si tribe 03

The metric tensor is

a L iii't i
ne 2

Write down the geodesic equations

ID
b sina.fi EiftfEDdi
has symmetries x a ta

and d X t e giving us
conservation laws



2eEftp.t o

ma t.is iItEiID o

aSet day L const

LET 1 byscaling

Deriveza differential equation
for IT in terms of se n

but not x to

c Solve the last

equation to obtain a relation

between n NZ for
general geodesics go



3 a Solve the differential
equation

44 t.to III tearsdt
with initial condition Y 9

as
b what is the maximum value
of U t for t c Co a 3

5
c As t so what happens
to fitful 7 5

4 The diffusion equation for
the time dependent densityofparticles
f ta y z t is given by

DEE Eye s



The particles are inside
an LX LX L box with
O E N E L 0 EYE L O E Z E L

The boundary condition
is absorbing meaning5 0

on the walls of the boxZ

f a

Iii Ehime
y

total number

u ofparticles
can change

a We start with No particles
at t o

flu y z O A sin sin tf sin
Relate A to N o using No Saxenao dudydz

Solve for f ca y est Remember

that D is a constant the diffusion constant
to



b The time dependent number

ofparticles in the box

N Ct JoanJody Todt Stein.tt

keeps decreasing with time
t

At what t does NE become

No 12 Go


