FORMULAE FOR VECTOR ALGEBRA AND CALCULUS
1. Vector Algebra
AB = BA

xA = C.AXB = -A.CxB etc.

B, B, B,

2. Differential changes in unit vectors

de, = dbg,
de, = -doé, (cylindrical)
d, = 0

z

de, = dbg; + dosinbe,

r

dey, = -dBé, + ddpcosbE, (spherical)
de, = -dosinBe, - dpcosbé,

3. Space Integrals

jﬁ D.ds = Circulation T
C

jﬁ D.iidS = Net outflow of D from S
S



4. Differential operators.

gradd - fonds divA - 1 §A.nds curlA - L § -Axnds
dTAS dTAS dTAS

g..grad®d = 9 g cunA - ijﬁf\.ds’
ds do;

e

90, 790 | go®

ox ay 0z
I‘@ +E@ + éz@
or r 08 0z

ér@+@a¢ . G 00
| dr r d6 rsinB do

gradd =vd = (€

aAX+aAy+aAZ
ox dy o0z
L . 1 0rA, 1 0Ay OA,
A=V.A=\— +— +
div r or r 00 oz
1 dr’A, 1 O0Agsine 1 0A,
— + +
| r2 or rsin@ 96 rsin@ oo
i J kK €, I8, €, €, ré; rsinbe,
ox dy 9z rlor 90 0z r2gjpglor 06 e[0)
A, A Al A TA A A, Ay ISiNBA,




5. Integral theorems.

Gradient ® ®
Divergence ?5 A. |AdS = fV Aldr
Curl S| _Ax R\ xA

Stokes ff\.d§ - 3§V><Z\'.Fids
C S

1st form f (YV2D+Vy.Vd)dr = prVcb.r‘idS
R S

Green 1
° o

on

2nd form [(WV20-0VAy)dr = (v MWyds
A A on

6. Second order relations, products and the convective operator.

2 2 2
vyp - 99,90 50 »ng (the Laplacian)
ox? dy? 0z?
(see also P 134 Karamcheti)
Vx(VO) = 0 (grad @ is an irrotational field)
V.(VxA) = 0 (curl A is a solenoidal field)
Ux(VxA) = V(V.A)-V2A
V(pd) = pvo + OVy
V.(DA) - OV.A + VO.A
Ux(®A) = OUxA + VOXA
V(A.B) = (AV)B + (B.VA) + Ax(VxB) + Bx(VxA)
V.(AxB) = B.VXA - AVxB

Vx(AxB) A(V.B) + (BV)A - B(V.A) - (AV)B



(AV)O A.(VD)

(AV)B %[V(Z\. B) - Ax(VxB) - Bx(VxA) -
Vx(AxB)+A(V.B)-B(V.A)]

7. Substantial derivative.

% = % + (\_/)V)A>
Dt ot
DV AV ymyy
Dt ot
- 5 B B
= ﬂ/ + vv - Vx(Vx\/)

ot 2



