
 
Forthe followingsystems we sketchthe system's phaseportraits as we

vary r
Weshowthata transcritical bifurcation occursat some r Then we

sketch thesystem's bifurcation diagram
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Weobservethata transcritical
bifurcationoccursat x D sinceits

x stability dogesas wevary r
Thistranscritical bifurcationoccurswhere0

The system's fixedpointsoccurwhen xCrtx 0 XE r
flxkrxtx 7MX rt2x yf4oy r stable MO
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Hence ourbifurcation diagram takesthe form

r

Thisrecreates thequalitative behavior we seein ourphaseportraits stablefixed

pointis x r when r 0 As
you

decrease r itmakesa semistable
fixedpointat 0 Thenfor no x Oisstable
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Weplotthissystemfor various valuesof r below
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Althoughthissystemallowsformore complex behaviorthanthepreviousone thereisstill
a transcritical bifurcation at x O whichoccurswhen r When
RI thisfixedpointis stable For r I it is unstable

Accordingly we havethe following bifurcation diagram
red corresponds to unstable solution
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Thereisasmallartifadat 1,0 Ineedarewimplicitegation
plotter

3.2.34

hetx x rxll XJ.weplotptaseportaitsforuaria.suvesofr
in r o it oval

O sx x



six f I ai r I

x

ji no

III YeskEEationwa

Thefixed points ofthis system are
x O andtheothersolutionsto
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We thushave the following bifurcation diagram
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Thereis atranscritical bifurcation when r Thisis clearly
illustrated inthebifurcationdiagram
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