Dynamic systems
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Derivative

notation

“Geometric” approach (slope of the tangent)
Infinitesimal variation

Daily life derivative ?
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Population growth




Differential equations

e Links function to its derivative
e Often used in dynamic systems
e Basically two options to solve it



System of differential equations

e \Whales w(t) and krill k(t)

k' = (a — bw)k

w' = (—m + nk)w

Explain



Solve a differential equation

e Analytical solution
e Simulation — e.g. Euler method - iterative

k(t+h) =Ek(t)+E(t)h
w(t +h) =w(t) +w'(t)h

e Needs?
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System of differential equations

e \Whales w(t) and krill k(t) — Stable points

k' = (a — bw)k

w' = (—m + nk)w



Integration
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