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Operation

A vector field
A

Gradient Vf'

Divergence
V-A

Curl VxA

Differential

displacement dz % + dyy + dz2 dpp + pdpp + dzz

dE

Differential
normal area
ds

Differential
volume dV

Dol In cylindrical and spherical coordinates - Wikipadia, the free encyciopedia
Table with the del operator in cartesian, cylindrical and spherical coordinates

Carteslan

coordinates

&, 2)

A+ Ay + A2

—fi+ gi+ﬂi

By

84. | 04,
bz "oy

dydzx
+dzdzy
+dedys

dedydz

3:

Cylindrical
coordinates

(]

App+ App + Aa

pdpdzp
+dpdzp

+ pdpdpz

pdpdpdz

Spherical coordinates (r, ¢, p), where
@ is the polar angle and ¢ is
azimuthal

AR+ Agb + A,

y1or, o, Of, +“’f* 1_of .

Trat et Bt 5%t me e ?
law,) oA, . 19(4,) 1 24,

R *nmese(“""”)*mnﬁ B

1 a 5 B4\ .
rsin9 (%(A”smg) > )'

i (mow - (rA,))é

+1 (EuAa)—

dr#+1rdo@ +r sinf@dyp @
72 sin0ddyp ¥

+rsin9drd(,p§
+rdrdf @

2 sin 0 dr df dyp

-
r<R: E =%
2€0

19101'X T '7'N 'uan

Wl s
2nr

B = “"] 6 :'o101'x N 7'n

B= “"]RG :yina .[019]]

HolN 5

B = 9 IT'RINI0

B= “"L’Ny 219101'K 70

C= E"A Ny

4megab

C= :D'Im NI 7ap
NP7 NIVI TN
# = cos(0) X + sin(0)
f = —sin(f) £ + cos(6)

DM NIVYMIRIPZA

=

sin(@) (cos(p)
+ sin(¢p) ) + cos(6)2

%)
= cos(8) (cos(p) £
+ sin(¢p) ) — sin(6)2

@ = —sin(p) £ + cos(p )y



