REVIEW

Input

divy =V .v:
gradu = Vu:

curlv = V x v:

vector field v —
scalar field u

vector field v —

Output
scalar field V - v
- vector field Vu

vector field V x v

CARTESIAN COORDINATES

i=cosfé, —sinfég,

j=sinfé, + cosbéy.
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CYLINDRICAL COORDINATES

&

p——
T ~.._ z=const

e
R N ) ‘k“*\ih
| ! [
i : i
| N
S S M/_’L“‘—*—h
r e ) ¥
.':con-il/'\w P
g = consl.
g —_
z=2z
i=cosfé, — sinféy,
j=sinfé, +cosfeyg, & = cosbi+sindj,
k=é,, &9 = — sin 6i + cos 6].
de, . déy )
— A 90 _ &
dag " df ’
9, d J Au 1 du Ju 10 1 0 d
V=é —+e— —+e — Vu=—é &y + —¢ Veoves——( - —vg+
" or oL z F TV R P r 0 ) 00 %7 9z
e w1 du . 1 0%u | 8y
U= = f = = o e e
ore oy Or  r? 98¢ 922

(Polar coordinates are the same, if you leave out the z-terms)




SPHERICAL COORDINATES

£ = const.

# = const,

Vo +y? + 22,

p fors
xr = psingcost ¢ = cos™! - < o
y = psingsinf y\/ R e
z = pcosao, § = tan™! 7
e, = sinofcos ()1 + sin 0[) + cos 471:(» i = sin @ cos e, + cos pcosflé, — sinfeéy,
ey = cos ¢(CPS 01 + SEH 6j) — sin ¢k, j = singsin fé, + cos ¢ sin ey + cos ey,
ég = —sinfi+ cosfj. k = cos D, — sin ey,
de ge R oe -
5 £ =0, (’)(bp = ey, 89[) = gin ¢ €y,
P ,
ey 0 dey, . dey .
ap a5 —€,, 50 cos ¢ &y,
£ e de . o
%Q: ?ﬁe:()? —éﬁ:w’sm([)epMcosa‘)ed),
17 0]
- 0+A1(“)+A i %) v 8uA+16uA+ 1 Ou.
= Cp o T €y — T € T U= 7€ - a7 — 57 €
P op " p 0o o psing 0 ap " p 0P psing 06 f
1 0 D) 1 N 1 @Ug
Vv=——(pv, +— —{(vgsin o) + e
p? Op(‘/ 2 psin ¢ ng( #5in.0) psing 96’
2y, 110 5 Ou 1 0 ., 0u n 1 0%
U= -5 |5 o L A S — 5 5o |
p% | Op P dp sing d¢ ¢ 0] sin® ¢ 062




