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1. STRAIGHT

 [A,B,C]  ≡ A  (B x C) = C  (A x B) = B  (C x A)  = εijkAiBjCk  = det [ (A)(B)(C) ] 
		    
	= + cyclic   = - anticylic  =   - swap  (0 if two same) = ABCsin(B,C)  = volume of piped A,B,C 

A x (B x C)  = (AC)B - (AB)C		A x (B x C) + cyclic = 0
A x (A x C) = (AC)A - A2C			A x (A x A) = 0		A x A = 0

(A x B)  (C x D)  = (AC) (BD) – (AD) (BC) 
(A x B)  (A x D)  = A2 (BD) – (AD) (BA)
(A x B)  (A x B)  = A2B2 – (AB)2

(A x B) x (C x D)  = [A,B,D] C  - [A,B,C] D 
(A x B) x (A x D)  = [A,B,D] A 

A x [ B x (C x D) ]  = B [A,C,D] - (AB) (C x D)
A x [ A x (C x D) ]  = A [A,C,D] - A2(C x D)
A x [ A x (A x D) ]  = - A2(A x D)

A  [B x (C x D) ] =  (AC)(BD) - (AD)(BC) 
__________________________________________________________________________

2. GRADIENT AND LAPLACIAN

(φv) = φψ + ψφ		
2(φψ) = φ2ψ + ψ2φ + 2 φ  ψ
(AB) = (A)B +  (B)A  + A x ( x B)  + B x ( x A)		p 153 MM

__________________________________________________________________________

3. DIVERGENCE

(φA) = A  φ + φ (A)	=>	(xiA) = Ai + xi (A)
(φ) = 2φ	     
(xA) = 0	
(Ax) = 0		=> (r x ) = 0
(φψ) =  φψ + φ 2ψ
(A x B) = B  ( x A) – A  ( x B)
( φ x A) = φ  ( x A)

__________________________________________________________________________

3. CURL

 x (φA) = φ x A + φ ( x A)
 x (φ)	 = 0
 x ( x A) = (A) - 2A
 x (φψ) = φ x ψ

 x (A x B) =  A (B) – B (A) + (B)A –  (A)B

 x (A x )  = ??	 x ( r x )  = r 2 -  (1 + r ∂r)     
				 x (  x f(θ,φ) )  =  2f  - (1/r) f
	
A  ( x B)  = (A x )   B
__________________________________________________________________________

4. RADIAL

(f(r)) = f'(r) 	 	=>	(r) =  	(1/r) =  –/r2
					(eikr/r) = (ik/r - 1/r2) eikr

 x [f(r)r]  = 0		=>	 x   = 0	 x  r = 0

  [f(r)r]  = 3 f(r) + r f '(r)	=>	  r	  = 3	   = 2/r

 (r x ) = 0

2(1/r)= –4π δ3(r)		2(r) = 0	2(eikr/r) = -k2 (eikr/r)

2[ f(r) r ]  = (2f) r + 2 f
___________________________________________________________________


Derivations (started 8.10.12)

	A  [B x (C x D) ] = AiεijkBj(C x D)k = AiεijkBjεkabCaDb

		= εijkεkabAiBjCaDb

		= εijkεabkAiBjCaDb

		= (δiaδjb - δibδja) AiBjCaDb

		= (AC)(BD) - (AD)(BC) 
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