Problem 3a

Prove using the Einstein summation convention:

Velaxb)=b-(Vxa)—a-(VxDb)

Index notation for the quantities used

0
(91‘1‘

UV = UV;

i

(u X v); = €k sV
V- v = 82'7),'
(V X Q),' = Eijk 8jvk

Eijk = Ejki = Ekij (cyclic), €ijk = —€jik, (swapping two indices),
Left-hand side

V-(axb)=09;(axb); def ofdivergence
=0 (Ez‘jk a; bk) def. of cross product
= g4k 0i(aj by) iy, is constant
= Eijk [(aiaj) by + a; (@-bk)] product rule

= Eijk (8,-aj) b + €ijk A5 (@bk)

M (m
Term (I)
(D) = eijr (Dia;) by
= b €41 0;a; reordering factors (scalars)
= bp €rij 0505 €k = €rij (cyclic permutation)
=b; (V xa), def of curl: (V x a)y = exi;0:a,
=0b-(V xa) def. of dot product
Term (II)

(II) = €4k a; (O;br,)
= aj €;;5 O;by,  reordering factors (scalars)
=aj (— 8j¢k) Oibe,  ciji = —¢€jir (swapping i <> j)
= —a; ik, O;by,
= —a; (V xb); def ofcurl: (Vxb); =e;in0;bs
=—a-(V xb) def. of dot product

8m5ijk = 0.



Combining the results

V- (axb) =)+ )



