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General relations

d(fxgh ...
Relative derivative (f*g

Vector Algebra

a,b,c... Vectors, ... Scalar

x(a+b) =

a-b =

a-(b+c) =
x(a-b) = (xa)-b =
axb =

axa =
x(axb)=(xa)xb =
X (b+c) =
a-(bxec) =

X (bxe) =
(mnemonic : abc =
(axb):-(exd) =
(axb)? =

Vector Analysis
A,B,C,P,v ... (3-dim.) vector fields, @,

Differential Operations

V(D +VY¥)

V(oY)

V- (A+B)
- (AB)

- (@A)

V X (A+B)
x (DA)

faxgh ...

hY)
h'\/

xa + ob

b-a

a-b+a-c
a-(ab)=(a-b)x
—b X a

0

ax (ab) =(axb)ax
axb+axc
c-(axb)=b-(cxa)

b(a-c) —c(a-b)
bac — cab)
(a-c)(b-d)—(a-d)(b-c)
a?b’? — (a-b)?

W, x, Y ... scalar fields

= VO+VVY

= YVO+ OVVY

= V-A+V:-B

= (VA)-B+ (VB) A
= (V@) -A+D(V-A)
= VXA+VXB

= VO XA+ DV XA)

df .3 dg dh
xS+ g TtV R

V(A-B)=(VA)-B+ (AV)-B =

Vx(VxA) =

Weber transformation ... v-Vv =

V(A-B) =
V x (V ) =
AV A) =
><(V><B)7[A><V)>< =
position vector (cart.) ... ¥ =
Vr =

V Xr

fundamental theoreme
of vector analysis

rotation free
(with divergence)

B-(VxA)—A
(B-V)A—B(V-A) —
(A-V)B+A(V:-B)
( V)A+ (A -V)B+

X (VXA)+Ax(V xB)
V[V<A)7V2A

- (V xB)

%sz—b—(vxv)xv
%VV2+Z><V
(VA)-B+ (A-V)B
0

0

AV -B— (AV)-B
xi+yj+zk

3

0

divergence free
(with rotation)

— ——
3-dim. A = V x + Vx P
~— ~
scalar potential vector potential
2-dim. Ap = VirX + kX Vpyp

Integral Theorems
Gauss // V-AdV
%
2D-Gauss / Vi -Ado
Ws

Stokes / V X A-ndo

2D-Stokes //
or: Green Z/ (aAy - ag;)dxdy

Coordinate Systems
Cartesian Coordinates

(Vi X Ap)do

unity vectors i, j, k:
ixj=k jxk=i

arbitr. vector A =

,af of kaf

o= kAl
v ax Hay ez
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i-i=1 etc..,

I
-
>

=
o
2

ixXi=0 etc..,
kxi=j
Axi+ Ayj+ Ak

A,  0A, DA,

vea = ox Jy 0z
C[9A. A, . . [(9A. A, A, OA,
Vxa = l(ay az> (az ax) (ax dy
2 2 2
g L O o

ox? | oy? | 022

Cylindrical Coordinates

radius T > 0, azimuth 0 < A < 271, height z:

X =pcosA, y=psinA, z=1z

of e) Of of
Vf = eraJrTﬁ Jreza—Z
~ 10(rAy) | 10A, 0A .
VA = T T OA oz
1 0A, 0A
A = ef- -
VX € (r or az)
A, oA,
T ( 2z or )+
N 13(rAN)  10A,
“\F or T OA
10 of 1 9%  9%*f
¢ . 29 had il —
v Tor <r6r> * T2 OA2 + 0z?

Spherical coordinates

radius T > 0, longitude 0 < A < 271, latitude ¢:

X =pcos@cosA, Yy =pcos@sinA, z=7sine

ey, oOf e, Of of
f o= o e
v rcoscpa)\Jr T 6<p+e or
v.A - 1 0AA 1 B(cos(pA(p)Jrla(Arrz)
Tcos@ OA T cos @ 9@ T2 or
e)\Tcos @ epT €r
VxA = /oA 9/d¢ d/or |=
T2 cos @

A)\rcostp ApT A

rw) }rcosq)e)\ +

Tzcos(p{
‘rcos(p/-\;\) A,
+ Tzcoscp{ oA ree o+
{a (rcoscpAA)}
+ 7 — er
T2 cos @ X%
o 1M1 @ of\ 10 (,0f
Vf7rzcostp 67\2+r2coscp ¢ Cos‘pa@ +r2 or " or

)
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