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5. Interpret in terms of raffits and foxes

as t
7 (rabbits )

y (foxes)

populations converge to a single valne

" coexistence"

I. Competitors:

XH)- rabb
its ylt) deer

both eat veg
etation

- neither preys on the other

competitiom
model

Equnations:
dx

219ーで

dt

czy

dy = azy-bzỷ
It

logis rowth

Note: ai, bi, cis0

_

c=xy

competition for
resources

(both negative)

Rewrnitt: x = x )a1-9x-cy)

y' = y (az-bry - (2x)

This system has four critical pointr:

- /0,0)



x-po
pula

tion
os

 out

d
e

This system has four critican
Γ

2=0, and y-0 (0,0( A2

(0

т62=o az-bzy=0

29

y y=0
9,-bi20 (10)

call the solution

S9,-bix-c1y = 0

f 1an-by-cr2=0

)EY,EX(

both popu
lations

Coexi
st

(きんまえ)

1(010)

both populat
ions

die out

(0)
y- po

opulation

dies out

Often coexistence is a goal.

WANT. (XE,YE) to be stable

Coexistence Criteria:

y C, C2

Competition

< bibz then (XE,YE) is an

asymptoticalls
Stablr cntial

intibition

then the 2 speries cocxist.

<to calcula
tI

2

Ex: x'= 30 x- 3x² +xy = 2 (30-32 +y)

y' = boy -  3y² +4xy = y (60 зy 142)

point



Find the critical point for cocxistence:

30-3x +y =0

y=3x-30

y=3(30)-30

y=60

(XE)YE) = (30,6
0)

(ZEJYE)

60-34+4x=0

60-3(32-30) +4x =0

60-92 +90+42 =0

150 = 5x

2= 30

WANT (30,60) to be stable asymptotically Stable

@(30,60)
-90

(240-180

30 A=-15 (9±f41)

inproper nodal sinke

asymptotizaly stable

р соеxistence


