Polarization

Suppose ¢(a, b, c,d) is a real-valued function of four 3D vectors satisfying:

o Multilinearity. If any three of the arguments are held fixed then ¢ is a
linear function of the fourth argument, for example

¢(al + as, ba C, d) = ¢(a17 ba C, d) + ¢(a27 ba C, d)

o Antisymmetry. Swapping the first or second pair changes the sign:

¢(b,a,c,d) = —¢(a,b,c,d) = ¢(a,b,d,c)

o Symmetry. Swapping the first pair with the second doesn’t change it:

¢(c,d,a,b) = ¢(a,b,c,d)

o Vanishing. If the first pair equals the second pair, the result is zero:

¢(a,b,a,b) =0

Problem. Show ¢(a,b,c,d) =0 for all a, b, c, d.
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