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Short summary on: divergence, curl, and gradient (cartesian
coordinates)
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Div, grad, curl in different coordinate systems

Cylindrical (polar) coordinates
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Spherical coordinates
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(from Purcell)

How div, curl and grad are exploited in electrostatics:

a) Electric field
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Further details on the individual operations and examples

Relevant Theorems

Divergence theorem

[l’ -da = /di\' Fdv

surface volume

Stokes’ theorem
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curve surface

Gradient theorem
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Showing the division of the path into path
elements ds.



Gradient

We remind the reader that a partial derivative with respect to x, of a function of x, ¥, 2,
written simply df /dx, means the rate of change of the function with respect to x with

the other variables y and z held constant. More precisely,
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@ Example
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Figure 2.5. _

The scalar function f(x,y) 1S represented by the
surface in (a). The arrows in (D) represent the
vector function, grad f.

aaaaaaaaaaaa

taken from:
Purcell



Curl of a vector function
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Divergence
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This is Gauss' theorem or
divergence theorem
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Laplacian (or divergence of the gradient)

Be%m ~ FW% ﬁwo«m %&/7{%/%!
o 2 4D
Ew?ﬁ/ﬁﬁ(xé;wég%%gf

MathBox Page 9



A §:~0&w§/aﬂ(§2§cr/§;é% 5;2 43;?/

W

v e

Cidn Ae
e %fa@'% [O\J[%a 25)

v — — >Z bz }/L_ O t "L I . "
_ = — = erator aplacian
Vo=V @Xz,f_%z ¥”D%_'L P P




