
 
2.5.21
Weexplore the case where asystem reaches a fixedpointinfinitetime

Let x X CE IR X O

a We find all c suchthat x O is a stable fixed

point

We first observe that O is a fixedpoint to 0

Bylinearstabilityanalysis a fixed pointx is stableprovided fYx k
f x Cxc 1

Thus theonly casewhere we can use linear stabilityanalysisiswhen
C L This is stable

Moregenerally thecriterion for being afixed point when
X o isthe Hx CO for immediatelygreaterthan 0 Thisholds
forall c 0 Hencewe simplyrequire

1007
b Choose C such that 0 is stable Can theparticleever
reachtheorigin infinitetime Concretelyhet X L



We find the solutionanalytically

a D If LttD co D x't

xcn fe ixti DD
t fasti.DE

Not I D D

Wtf Cc Dtt 1

We just want toknow ifit is possible fortheparticleto
arriveattheorigin LetCcl Then

I

O K Dt ti 0 4 Dtt I

where OL LX

We concludethatit is indeed possible fortheparticletoreach
ts fixed pointin finitetime



2.5.21
Weshowthat thesolution to i It x divergesinfiniteline
from anyIC
Werecallthat E HE has thesolution

XltktanfttC whichdiverges when HE 1172

Solongas X l Hx ttx Hence when x I thesolution
from It x

grows
faster thanthe solutionto i ltx

f tan ttc f YI C Sowhen

t IT C weknowthat It x grows
fasterthan Itx

Since thesmallerdiverges the largermustas well

2.5.31

Showthat I rxtx divergesin finiteline for NO xoxo

ttf ff.IT thnx Infix
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Weknow
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Since X to thisexpression doesnotsuck Then

7Htt I f e

his systemhas a finitetime singularitywhen
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2.5.41

Weshowthat the IVP

I x13 X O 0

has infinitely many
solutions

This problem clearly hasthe trivial
solution Xlt 0

It has anothersolution Ntl It by integration



Wenext tryto constructa solutionthat staysat x 0 until to
andthen becomes nonzero

Ansate Ht t to 23ft to

it O X s to
t t X to


