(a) We can treat an  matrix  as an -dimensional vector  in the space . Then we have

[bookmark: _Hlk114776601]Thus,  is a norm in  since  is a norm in .
(b) We check that


and 

for any constant 
Also 

is immediate.
Finally, we have

where we have used the fact  by definition of matrix transpose. The equal sign holds only when  for every , which means 
(c) We have


(d) We substitute  by  in the formula in (c) to get

Thus we have


Notice that since  and , we can find  and , such that  
Then 

so 
