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We needcontinuityof thepartialderivativestoconclude continuous differentiability



Theorem let f U R UCR openThen f is totally continuously differentiable
on U ifandonly if allpartial derivatives existandarecontinuous on U

Proof
Weassume f is differentiablewith Dfl continuous Thenfromtheprevious theorem
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Foreachsummand we now use the 1 dimensional meanvalvetheorem
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i e f is differentiableat x 0

Next Gradient

For f U R UCR open differentiable we have Df Df where

of is calledthegradientof f or nable f

Note Oftenwe write D a differentialoperator



See https://www.geogebra.org/3d for the plots.
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