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Linearizing a non-linear system

Idea: use first-order Taylor series expansion
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Linearizing a non-linear system

|dea: use firs+ We just linearized the system about x"*
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Linearizing a non-linear system

Ti41 ~ f(x*) + afa(;lj*) (xt — CU*) -+ But

Suppose that x** is a fixed point (or a steady state) of the system...

Then: f(.CE*) = 3"
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i1~ f(x™) + (9f8(§*) (xy — ™) + Buy

Suppose that x** is a fixed point (or a steady state) of the system...
Then: f(:E*) = ZE*
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Change of coordinates
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Example: inverted pendulum
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Another way to think about this is:

Orr1 = O + 0,dt : Ori1 = Op + Oydt
ét_|_1 = ét — gSiIl tht Ht—l—l ~ Ht + ((975 — W)gdt

!

sin(f) ~ —(f — ) near 0 =
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