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3.) Find equilibrium points :

✗ = K ✗ ( 1- ✗ )

✗ - KX 1- kx2= 0

✗ ( 1- Ktkx) =D

✗ 11-1<(1-4)--0
✗ = 0 I - K( 1-✗7--0

I = KCI - x)
"
I = 1-✗

✗=O,✗=l-k=K-,g
For ✗=0 to be stable

, / f '(x=o) / < I
↳ f(✗)=k✗( 1- ×)
ffx) = Kx - KXZ

5-
'

G) = K - 2k✗

f
' ( O) = K- 2K¢ = K

p Kfc 1 for ✗= 0 to be stable

⇒ since K must be between 1 and 4 , ✗=0

will never be stable because
:

IK / LI is not true for any I c- K c- 4
.



Check stability of ✗= 1¥ :

F' (✗= '%) = K - 2k (¥ ) = K - 21k - 1) = 2- k

f 2- Kfc 1 is when ✗= 1¥ is stable

- I < 2-K , 2-K L l

K <3 ,
KK

⇒ ✗= 1¥ is stable for 12 K
<3

⇒ Therefore , the first
bifurcation point occurs

at K= 3 ,
when the fixed point is no longer

stable and the population oscillates between

more than one value ( in the -1<=3 case ,
it

fluctuates between 2 values ) .


