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2. Example

2.1 Lotka-\olterra equation
x = #of preys  y = # of predators

gx_ x(a _ by) ...... @
0V — vi—c 4 dx)  eeren-
5 y(—c + dx) @

@ No predator = preys increase in proportion to a

Exist predator = preys decrease in proportionto b

@ No preys = predators decrease in proportion to c

Exist preys = predators increase in proportion to d



2.2 Analyze Lotka-\Volterra equation
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x = Ae™ ,y = Be"t&I Ik
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ré4+ac=0

r = +aci (= twik 3 5)
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x = AeW't + Ae™WH

= A;(coswt + i sinwt) + A,(coswt — i sin wt)

= (A1 + 4;)coswt + i(4; — Ay) sinwt

Ai+4,=4 ,i(A{—A4,) =B &T 5

= Acoswt + B sinwt

x = A coswt -

- B sin wt

y = A cos wt -

- B sinwt




x(t) = Acoswt + B sinwt

u(0)

y(t) = Acoswt + B sinwt + v(0)
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3.  Further Activity
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dx dy
Ezax+by E~cx+dy

x = Ae" ,y = Be" &I Ik

Are™ = gAe"™ + bBe™ = (r—a)A = bB

Bre™ = cAe" +dBe™ = (r—d)B =cA
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x = Aje™t + A,e™t |y = Be™! + B,e™2t




