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vectoroperators in orthogonal
curvilinear coordinates

Gradient Ff
Divergence F T

Cure Exp

Laplaceant
Gradient Consider afunction in 3D G RY Z

supposeyou want tofigureouthowthisfunctionchanges asyou
travel adistances in somedirection
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now let us define a surface of
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there it is thetangentvector tothatsurface

Fol is perpendiculartosurface

Anotherwayto
understandthis is thefollowing



suppose youchose of constant andnow choosing
avector in thedirection

suchthat it remains on thesurface
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tangentvector

onlypossibledirectionleftis tangential
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Let'stalk aboutvectorfields
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so it'seasyto see that divergence tells usarson
howfast arectorfield

goesawayfromthesource Similarly one
can thinkaboutcurl



Trytovisualize thesein the contextofElectricandmagneticfield

Okso wealreadystudiedhowa functionchanges if we
move adistance

s in aparticulardirectionfddIg Fair

however I wasdefined using
Cartesian coordinatesystem

Ianweconvertthis in curvilinearcoordinatesystem

if wego in r direction ds dr

do
is thecomponentofFf in thatdirection
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and we can even writegeneralconditions

Recall fromthe previous lecture
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Ex Let'sdo aquickenercise

findF it in cylindrical
coordinatesystem
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