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(a) 4) Continuous time ⇒
"
rate

"

Iii) ✗
' (E) =

- 2×11-7 Flw) =
- 2W

Ciii) Z → - Zz

Civ) 2- = - Zz

= - 3z ⇒ 2- =D ⇒ equilibrium pt .

(v) z /
= - 2

↳ negative ⇒ stable!

(b) ( i ) Discrete ⇒ pop. Changes from generation to generation
Cii ) ✗ ( n ) -= É ✗ In - 1)
Ciii) 2- → Zz
Civ) z=Éz

0.5 z = ☒ ⇒ z = 0 is a fixed point

G) 2-
'
= £

12-11--11-21<1

(c) Ci ) Discrete-time

Cii ) ✗ (n) = Zxcn -1) ( I - ✗(n- n )
(iii ) 2- → 22-(1-2)
Civ) 2- = Zz - 22-2

Zz 2 - z = ¢

2-(22--1)=0

2- =D
,
É ⇒ Fixed pts

(v) z '
= 2- 4z

z=o : z
'
= 2 ⇒ 121 > I ⇒ not SFP

2- = § : 2-1--2-2=0--310 / < I ⇒ SFP

(d)E) Continuous time

Cii) ✗ ' ( t) = 2×16) ( 1- ✗ (1-1)
Ciii) 2- → 22-9 - Z)
(ir ) 2- = Zz - Zzz

Zzz - z =0 f-(w) =2w( l -W)
2- (Zz - 1) =D

-2=0
, £ ⇒ eqvilibñmpt .

(v) z 1
= 2-4 z

2-
' (O) = 2- ⇒ not negative⇒ unstable

2-
' (E) = 2- 2 ⇒ 0 ⇒ not negative ⇒ unstable

no stable equilibrium pts
.


