
 

Implicit FunctionTheorem

Recall Implicit differentiation
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then we have Ex Ey Ey

Question If a levelset guys c Canoe generally
is given can we solve the constraint
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or X key sit g kiss y C
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Butnear xy 10,0
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Can we solve z hexyl near o 1,11
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Observations
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At least there is no contradiction we have a hope to
solve it
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which is a contradiction

So there exists NO x kly Z which is differentible

at near the point x y Z 10,1 1

General situation in 3 variables
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eg Multiple constraints
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Observation If we have y y x z z x differentiable

then
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In general given E Fix Y Z C

Fz X y Z z
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General dimensions

Given nth variables k equations

Xi Xn Y Ya nth variables
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Thin ImplicitFunctionTheorem

Let r ER beopen Er IRK E EE ke C

Denote I x Xn EIR D y Yr ERK
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Moreover I is C and by implicit differentiation

I it it a E aol.mn
kik



Pf in MATH3060

Special case A k 1 i constraint
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In eg2 x 4722 2 Solve Z Z xy

Xi Xz y917
general notation

theI n the1123 notation otherside
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Special careB n 1,4 2 2 constraints
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solving the constraints locally
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