4. (i) By the definition of adjoint [image: ], the bra corresponding to 

is given by

Since  is any arbitrary ket, we have

(ii) The corresponding bra of

is given by

Thus, we have


(b) (i) We have

where we have used   since it is Hermitian and  since it is unitary (we will be using those properties repeatedly, and I will not emphasize anymore)
(ii) We have

(iii) We have


(iv) This is true for any operators (they don’t need to be Hermitian or unitary at all, and we have used this property already in (ii)). We have

Thus
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