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Sept. 6, 2001

% Course 22.616 Vector Manipulations P. J. Catto

If you keep track of the - 's, X's, and what the V's operate on then you
normally only have to remember the "bac-cab" identity:

Ax (bx&)=ba-E—Cib HW

=
&

Examples:

~ . - [
(1) V-(SV)=V.V5+8V.V -+ f”;t
revn ¥ ‘

( V operates on both S and V, and V and V dot)

2 V(@ -b)=Va-b+Vb-a
(V operates on both a and b, and d and b dot)

(3) ax(Vxc)=(Vi)y-da—-aVé=Vc.a—-aVve
(V only operates on &, first term must be in the V "direction" with
dot between a and ¢, and the second must be in the ¢ direction with

dot between 4 and V)

@) Vx(bx©)=V-(Eb)-V-(b&)=bV-c+&Vb-2&V-b-b-Ve
(V operates on both b and &, first term must be in the b "direction”
with dot between V and ¢, and the second must be in the ¢ direction

with dot between V and b)

More examples in velocity space: Consider g =|gl= (g 8)1/2 then
Vgg‘:l | Vg-gzvgg:l'z I:Vg§=3
Veg=V (- D)2=8/g  V,(l/g)=-8/g>
V, (g21)=V,g? =28
Vo Veg=V,(8/g)=2g1V 8- g2(V,2)g =g (2?1 - &)
Ve Veg=Vig=g1V, 5-g25 V,g=2/¢g
Vo VeVeg=gV, (g21-§8) =g 3 (28 -38 - §) =-28/¢g>
note §-(g21-88)=(g?1-g8)-g=0
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