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Theorem ImplicitFunctionTheorem

let Ucla beopen f U IR beC ul and ftp.q1 0 forsomepeg EU

Weassumethat lp.at I ffI lip isinvertible

Thenthere are opensets Vc IR andWalk with pig eV yewsf toeveryyew
corresponds a unique x sit Hel eV and fly1 0 If this x glyl theng

WIR

is c glyl p flylate 0 andDgly E lip ofline

In our exampleabove fleek x'ty 1 x O

glyl F for y 0 fight1 0 and of II I Ee
Ideaofproof

Wedefine F U IR by Flay ft
Thenftp.ql 10gl and DFlipg É É

É
detDilip detftp.g 0 so DFlip is invertible and we can use the



inverse fat thin to invert F in neighborhoods V of lp.gl andWof 1991

If CoyleW then Oy Flay forsome KyleV i.e flak 0

Next x is uniquesinceF is bijective

Thefat g
is C since F is C

Derivative formulafollows fromeh ng

seeRudinfordetails

0

An application

A surface Mate canbedefined via Flay t 0 F U R i.e

M HeHeU Fine H O Then theimplicit fattha tellsus that if
Fe Chul and If 0 then locally thesurface canbedefinedvia the

explicitequation Z Olay

Surfaces are special cases ofmanifolds a concept thatwillbe introduced
in Analysis III

Note In our chapter on many variable differentiation we skipped a discussion

on Lagrangemultipliers This is discussedin Calculusand linear Algebra II



3 Integrals

Generally there are 3ways to integrate in many variables

Successive 1 dimRiemannintegrals fan fix ix idk final dx dir

Then animportant question is Is S Sfaxtilde dx S S finaldxe da

Re define theRiemann integral in ndim usingpartitionsof R

Question Is it equal to successive 1 dim integration

Lebesgueintegral see Analysis III

Westartherewith consideringpartialintegrals Fly If ixeldx


