Bifurcations in One Dimension

Objectives
. Twtwdvce bifurcations
. Bi«['wwl'im amal7959

Eﬁﬂg'e |1 Expovenh sl ‘qufn/p/eca?

45 =|E—L§3} , whove K¢ (-99,00) is & parametor
M

9
* We ow ot f£ly) <o i} Ko,
f(«a) 70 i Kvo wd
£ =0 it k=o0.

. 61\1“;%“44‘. o crfieel pints 0= ky —> yk =
. El’\l'lrlh;\WM alhw —> a@)g a’kgo

'6“3‘0/"*'3 9’-& = K ——> a(-f) <0 is e¢TMle | k<o,
wmetable it K 70 | and
wmkwown i\ k=0.
el X0, Hum 2_1-_&- =0 — mot o semi-gtavle e1uﬂibvim
o oy

* Puwe didggram fr k70 ¢ Tu Hio exemple, Hhe biforcabion
is He anJe ) et,vﬂibvivm g-bb'.lHa,

. Eifgf(aﬁwl d l'e:)fam.

a(

o Phaoe J'naom for K=0:

{

o

o le M‘Fwt?"'im put i It k=0, wheve
e g+ebilfhj cheng €6,

o Phve diaorem for k<O

Topics Page 1



Exawnée z:

_0_’&: ‘+bl) wheve be (-2, 00) i 3 parameter
At

#y

o Egulibivms erbeal ponts | o=«f+b — 9:1- -b
g"k:—\f:;, lﬂf=+ -b
. E7uﬂf):vinlm olvhme —= ) = - o

Yo = +-6

. é-bla}l%a: - o4 = 9‘3
¢/

o« TP b=0, Hhem He equililm'uwl is W=0.
2 = 0 —7 sewi-gtelde (waybe) -

29 ly=o
271- =2 — 2} >0 —=> amcn'zshn? , 0.,-,2- >0
937' 2(’7' Y= 0 At

6o, colvbung mund ”H) =0 io 'mcft’zsiu;.

eIt b<o, Hen He ezuilibviums e y(,-r) = —J:; W(‘/{—HH') = +‘/-:l; .

9,%‘ =-2]% <0 — yn=-[% is ehble.
29 4=~
o+ = a2/]-b 20 — 3c+)~=+ -b 15 ynghde .
29 ;:-\—J:?
o Pe digramt for b<o: * Tu iy example , Hue bifrredhon
$ i6 e cdewge in He umber of equilibivms .

(
/‘Pﬂ) e~ oo

—

Topics Page 2



is e ouz«79 iu He wwber c% eclwhlwiums.

¢ Bwizhon disgrom

o Ve bifwcation piut iy 5t L=0, wheve

¥e womber o e7.,,‘h)»ivm ponts ohwyee.

o Phse d'.asram fvr b7o:

Definitiong: » A bifrrcobon is He chowge in Yo wwber of equibrims
or e g*ab”"ab:f egvﬂfbh't/w; 2 2 rayame'/’&r chovgeg .
o A bweeton powt s peraweter velve on whidh e
o(ﬁw’e s ocoed .

Topics Page 3



