
PA. PB  '  PB. PA
 

PA× PB  '  & PB× PA
 

PA. PB× PC  '  PB. PC× PA  '  PC. PA× PB  '  & PA. PC× PB   etc.
 

PA×( PB× PC)  '  ( PA. PC) PB & ( PA. PB) PC

PA. PB  '  A1B1 % A2B2 % A3B3

 

PA× PB  '  
/000000000

/000000000

Pe1 Pe2 Pe3

A1 A2 A3

B1 B2 B3

dPer  '  d2Pe2
dPe2  '  &d2Per

dPez  '  0
  (cylindrical)

dPer  '  d2Pe2 % dNsin2PeN
dPe2  '  &d2Per % dNcos2PeN
dPeN  '  &dNsin2Per & dNcos2Pe2

  (spherical)

n
C

PD.dPs  '  Circulation '

n
S

PD.PndS  '  Net outflow of PD from S

FORMULAE FOR VECTOR ALGEBRA AND CALCULUS

1. Vector Algebra

2. Differential changes in unit vectors

3. Space Integrals



gradM ' 1
dJ n

)S

MPndS   div PA ' 1
dJ n

)S

PA.PndS   curl PA ' 1
dJ n

)S

& PA×PndS

Pes.gradM ' MM
Ms

    Pe.curl PA ' 1
dFn

Ce

PA.dPs

gradM ' LM  '  

 Pi MM
Mx

 % Pj MM
My

 % Pk MM
Mz

 Per
MM
Mr

 %
Pe2
r
MM
M2

 % Pez
MM
Mz

 Per
MM
Mr

 % 
Pe2
r
MM
M2

 % 
PeN

rsin2
MM
MN

div PA ' L. PA ' 

 
MAx

Mx
%
MAy

My
%
MAz

Mz

 1
r

MrAr

Mr
%

1
r

MA2

M2
%
MAz

Mz

 1

r 2

Mr 2Ar

Mr
%

1
rsin2

MA2sin2

M2
%

1
rsin2

MAN

MN

curl PA ' L×A '

/000000000000

/000000000000

Pi Pj Pk

M
Mx

M
My

M
Mz

Ax Ay Az

 ' 1
r

/000000000000

/000000000000

Per rPe2 Pez

M
Mr

M
M2

M
Mz

Ar rA2 Az

 ' 1

r 2sin2

/000000000000

/000000000000

Per rPe2 rsin2PeN

M
Mr

M
M2

M
MN

Ar rA2 rsin2AN

4. Differential operators.



Gradient

Divergence

Curl

   n
S

M

PA.

& PA×

PndS  '  m
R

L

M

. PA

× PA

dJ

Stokes      n
C

PA.dPs  '  n
S

L× PA.PndS

Green       

 1st form  m
R

(RL2M%LR.LM)dJ ' n
S

RLN.PndS

 

 2nd form  m
R

(RL2M&ML2R)dJ ' n
S

(R MM
Mn

&M MR
Mn

)dS

L.LM  '  M
2M

Mx 2
%
M2M

My 2
%
M2M

Mz 2
  '  L2M   (the Laplacian)

L×(LM)  '  0   (grad M is an irrotational field)

L.(L× PA)  '  0   (curl PA is a solenoidal field)

L×(L× PA)  '  L(L. PA)&L2 PA

L(RM)  '  RLM % MLR

L.(M PA)  '  ML. PA % LM. PA

L×(M PA)  '  ML× PA % LM× PA

L( PA. PB) '  ( PA.L)B % ( PB.LA) % PA×(L× PB) % PB×(L× PA)

L.( PA× PB)  '  PB.L× PA & PA.L× PB

L×( PA× PB)  '  PA(L. PB) % ( PB.L) PA & PB(L. PA) & ( PA.L) PB

5. Integral theorems.

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

(see also P 134 Karamcheti)



( PA.L)M  '  PA.(LM)

( PA.L) PB '  1
2

[L( PA. PB)& PA×(L× PB)& PB×(L× PA)&

    L×( PA× PB)% PA(L.B)& PB(L. PA)]

D PA
Dt

  '  M
PA

Mt
 % ( PV.L) PA

D PV
Dt

  '  M
PV

Mt
 % ( PV.L) PV

 '  M
PV

Mt
 % LV 2

2
 & PV×(L× PV)

7. Substantial derivative.


