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Critical Points
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Differentiable Functions

» f: U — R, where U open.

» Situation that can be reduced to that.
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“Surfaces” Y Uyl =1 zo

» Equations

» Parametric
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Higher Derivatives [/, v™“""
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Symmetry of Second Derivatives
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Taylor's Formula
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Critical Points
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Taylor's Formula 4o orec Jh
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» U convex nbhd of 0 € R"and f : R” —>®of class@
» Then ’)45 .zf~

» (Samefor f: U — R™)
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» Start from
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» In other words, g

x) = f(0 0)=>_ ai(x)x;
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where a;: U — R are C' and &,(0) = 52(0)
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» Write g;(x) = a,(O) (ai(x) =a;(0))
> Next write a;(x) — a,(0) expliicitly

ai(x) —ai(0) =






> Thus a;(x) — &(0) = >_[_ bj(x)x; where
» bj : U — R are continuous.
> bji(0) =$3X,(0)

» Put together, gives Taylor’'s formula
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» The “remainder” term
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is o(|x|?) by the continuity of b.
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Critical Points
LA -F6) = 2[ e d[Z 220 ey
[ 2127 ’

L

H{fSI’Qq of qﬂ ¢t O

1
l: < EEC (o)) Sy mm  Rpm mcho
P,
@f' c vt y
3 pi- £ (r) =F06) = ,‘7@‘\@4 (%)@h *

n oh —Oltf,e,[@r(fr @/‘[“t[rc,/( /}f ! © 0[“/1)

H esnun Matrie i f/nv(W

5
{



Morse Lemma alaya
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