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1 Solutions

On page 63 of NFCM [1], we find Problem (3.8):

Let B = 1
2Bℓp σℓ ∧ σp (sum on repeated indices) be a bivector and b = bkσk

(sum on repeated indices) be a vector and they are related by the equation

B = ib . (1)

Prove that Bij = ϵijkbk, where ϵijk ≡ i†σi ∧ σj ∧ σk.

Lemma:
σℓ ∧ σp · σi ∧ σj = δpiδℓj − δpjδiℓ . (2)

This is left to the reader to prove.

Proof of main result:
Expanding (1), we have

1
2Bℓp σℓ ∧ σp = ibkσk . (3)

On dotting through by σi ∧ σj on the right and using (2), we have

1
2Bℓp (δpiδℓj − δpjδiℓ) = bk(iσk) · (σi ∧ σj) = bk⟨iσk(σi ∧ σj)⟩ . (4)

Which becomes

1
2 (Bji −Bij) = bk(iσk) · (σi ∧ σj) = bk⟨iσk(σi ∧ σj)⟩ . (5)

And this becomes
−Bij = −bk(i

†σi ∧ σj ∧ σk) . (6)

And finally, we get that
Bij = ϵijkbk . (7)
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