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FiniteDifferencesandStabilityfortheDampedHarmonicOscillator

Consider the2ndorder ODE 1 2mW1 why 0 withnews0

For M 0 this is theharmonicoscillator and as 0 introducesdamping

By introducingthevelocity v 1 we canreformulate the2ndorderODE as two
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Inmatrixvectornotationthis reads i gfgE.se I
For a stability analysis weneedtocomputetheeigenvaluesof AWefind
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Thecondition I 1 thenleads to astabilitycondition



TotalPartialDirectionalDerivatives

Letus consider flx.ir x tx

Totalderivative

Wecompute fluth ix the Xathal x the xitxit2x.hn 2xhe hith
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Thetotalderivativeof f is Df 2 x x2

Partialderivatives 2 1 2 2

Directionalderivative For neR withHall Fat 1 wefind
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