(a) We have, for any ket  that

By the definition of adjoint [image: ], the corresponding bra is given by

which holds for any ket , so it shows that

(b) (i) Notice that by (a)

Thus 

It follows immediately

(ii) We have

which shows that it is anti-Hermitian. It doesn’t have a Hermitian part.
(iii) We have


Thus, the matrix representation is
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