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VECTOR DERIVATIVES

Cartesian. dl=dxX+dyy+dzz; dr=dxdyd;

at . ot ot

Gradient Vr=—x+_y+_z
ox 0z
dv, dv, OJv.
Di ence: V.v=— 4 2L =
TOIREReE ax T dy 0z
dv,  0v,\ . v, av-) 5 v, 81},\() A
Curl: Vxv=|—-—)x+ ot | Bl . PR 5
Y (3}’ 0z ) ( 9z ox )7 dx  dy
Pt 3% 9%

Laplacian: V*t = + — +

ax2 " ay? | 972
Spherical. dl=drt+rdod +rsinfdpd: dr=r2sinGdrdods

dr . 109t - 1
#

Gradient: Vit=— e
radtent ' 81‘r+ r a6 o rsinf 8¢¢
=l . 1 | l 8v¢
Divergence: V -v = —25-( r)+—9:jg(sm9 Vp) + P98 00
d vy | .
Curl: \Y = =
ur XV rsinﬂ[ (sin® vy) a¢:|r
ol
| 1 dv, d d av,
| M f W i — i
+ ng 26 or (m¢}] i — [ (rve) ag]¢'

10 (,0t 10 at 1
Laplacian: V% = — — FZARSETY R yeme e
apiacian o2 A ( dr) + r2sin@ 96 ( sin 36’) ¥ r2sin 6 ¢

Cylindrical. dl=ds8+sdp¢+dz3: dv =sdsddsz

ot ., 1adt ~ o,

Gradient : Vi=— -— —
radien ass+sa¢¢+azz
19 10 8’
Divergence: V - v = ——(s s)+ ~5%
sd s d¢
1dv, duy]. dv, dv, |+ 1[0 g
i \% =|-—— Sasd 8 S ally T PO ¢
e “ ¥ [s 09 Bz]s+[i)z as]‘b“i"s[as(g”"’) a¢]
19 [ ot 1 3% 3%
s 24—
Laplacian: V*t = P (egs—) + = 8¢2 + 2



