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let us consider theusualderivativeof f IR IR from a slightly
differentperspective
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So a reasonabledefinitionofdifferentiability is

Definition

f IR SIR is differentiableat a EIR if thereis some meh s t
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so taking thelimit h O yields m g h fllal theusual
derivative

conclusion thedefinitionabove is equivalent to the one youknowfrom
calculusandlinear Algebra I limitofdifferencequotient

Now apply similar arguments for f IR IR I E hflx t flx.tl
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Definition

f D SIR is calleddifferentiableat delR if thereis avector inelR

suchthat
ffg.in flay m.h Evil with FFI 0 asT O

We call nie f lay Efta thegradientof fat a
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sometimes D is called viable or del buthowdowe
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in otherwords abovewerequire him p seebelow
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geometrically in IR E ecx t flaltffllal.CI oil is the tangentplane

to thesurface E fly at E a

note in112 wecall 2 L a tangenthyperplane and E flit a hypersurface

now look at special case when h oil andsay h O
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Theorem

If f.IR SIR isdifferentiable at aEIR then 1 lil exist 1 it in and

forall
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Note theusual sun productandquotientrulesstillholdbecausetheyholdfor
thepartialderivatives
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Note similar to one dimension we can define thedifferential d f
b infinitedifferencenotation If ffaith flat Ff fil hot error

in infinitesimalnotationwritinghi DE
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Ex f Il x sinlyl

s df dirt dy sinfuldirt Xcoskldy


