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Example 1: Linearization of the
basic Predator-Prey Model

dx_ X —axy
dt

dy

— =—my + bx
qt y y

Prey population = x
Predator population =y
Positive constants r,m,a,b.
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Example 1: Predator-Prey Model
Equilibrium States

— =0=rx—-ax

dt g
dy

— =0=—my+bx
dt y + DXy

There are two solutions x=y=0 and (x=m/b
andy =r/a).
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Example 1: Recall Predator-Prey
State-Plane and Time Solutions

7 x(t)

© A
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Example 1: Recall the Normalization of
the Predator-Prey Model
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Example 1: Recall the normalized
Predator-Prey Model:

au =u(l-v) av =ov(U —1)
dr dr

e Equilibrium states are u=v=0 and u=v=1
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Example 1: Recall the resulting normalized
Predator-Prey Model and solution:

du dv
—=Uu(l-v —=aVv(Uu-1
dr ( ) dr ( )
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Example 1: Finding the A matrix

My = ) - awu-)= f,uv)
dr dr
CHEA
of U ov 1-v —u
X — U,VT,AZ— — u —
(U.v) ox!% | of, of, % (av a(u—l)j b
\ou oV
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Example 1: Stability of (0,0)"

d—u:u(l—V)Z f,(u,v) ﬂZUN(U_]-): f,(u,v)
dz' dT
(of,  of, )
of P 0 1-v —u
x=(U,v) ,A=—| =| 4 OV | —
(U, v) ox!% | of, of, % (av a(u—l)) b
\ou oV )
1-v  —u 1 0
Xelz(O,O)T ,AZﬂ w X
ox 17 av au-1))" \0 -«
A-1 0
det( 5 /1+a):O: (A-D(A+a) (O,O)T IS unstable
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Example 1: Stability of (1,1)"

Y _ua-v =y Y owu-1= 1,0
dz' dT
(of, of )
X =(u,v T ,A:— — u V —
( ) ox e @fz 81‘2 Xe (CZV Ol(U—l)j e
\ou oV )
1-v —u 0 -
Xe2:(111)T1A:@ Xey Xey
ox'™ {awv au=-1) ) \a 0

Stability of (1,1)7
cannot be
determined. It may
be a center

A1
det( /J:O:zzm—mm:ij@
04
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