







































































































We use linearstability analysis to classify the stability ofthe
fixed points ofthe following systems

2.4.14

i x l x

The fixed pants ofthis systemare x 0 1 byinspect.io

We recall that for linearstability analysis we are interestedin
the differential equation

D n f x

and the sign of f k't determines the stability ofthe
fixed point

f x x xD l 2x

f O I O I 0 so X O is unstable

f 1 I 2 1 LO SO X 1 is stable

2.4.21
I 2










































































































Excl xX2 x x xD L x 2x x 2
2

x

is 3 2 t2X

3ginspection the fixed points are x o 1,2
f x _3 2 6 2

f O 270 unstable

1 3 61 2 120 stable

f 2 3 4 6 2 2 270 unstable

2.4.31

j tanX

Fixed points are when tanx vanishes six vanishes

x zT ZE TL

f x seix cost

f'Lx costa 170














































































AI fixed points are unstable

2.4.44

i x G x

Fixed points x O G

fat 6 2 x f G 12 3 2

f403 0 inconclusive

f 6 12 6 3 36 36 LO stable

Graphically wehave

e



Clearly x O is semi stable

2.451

I I e

We find the fixed points ofthissystem

e
x

x O

fG E't 2x 2xER
f O 0 inconclusive

terrae we plot f x andanalyze thefixedpointgraphically



I
Hence again X O is semistable

2.4.91

We analyze thephenomenon of critical slowingdowen whio
is a result fromstatisticalphysics whenasystem settles down
to equilibrium slowly during phase transitions

a let i wefindits analytical solution andshowits
longterm behavior

x ff ttC

2 Wtf Ftc
Indeed we confirm figg Xlt 0 and thedecay

is relativelyslow

b Suppose Xo 10 Then

to ft Hoo



Weplot thisalongside thesolution to i x exponential decay

Weobservethatthe initialdecayis quitefast butitis soon passedby
theexponential


