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next a few more topics applications ofmanyvariable derivatives



A More on differentials

force F potential V are related by E EV

given V we can directlycomputeF

but given E can wefind a V

Inotherwords givena differential dV Ydx t tf din can we findV

If yes we calldV an exact differential if no dVis called inexact
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General answer consider df Atxe DX t Bl x y dyw w
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but these areequal due to Clairauttschwarz see session51

need 8 as a necessary condition

It turns out therewithoutproof1 that this is also sufficient

Generally If gi kn x I DX is exact
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B Taylor series

consider the function gA f It th Iw

onevariable manyvariables

What is theTaylor expansionof g
around0 at t 1

thiswillleadus to an expansionof ffaithl
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Note there are expressions for therest termbut they are abit lengthy so
let's notwrite themdownhere



E Secondorderexpansion of fun xD around a a icall I Lf
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C Changeofvariables

sometimes we would like to express functions fIX x interms of different
variables

Ex polar coordinates

Xz r D
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Xp

instead ofwriting fix I we would like mite final with

X rcosy Xz r since r 20 ye 0,2rt



chainrule tellsus that If t
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7 muchfasterthancomputinga directional derivative


