(a) The i-th component of vector is given by

The i-th component of vector   is given by

We see that they are the same vector.
(b) Since   is in the perp of row space of , by definition, it is orthogonal to every vector in the row space of , which gives   for every 
Since   for every , it means that every component of the vector   is zero. According to what we have in (a),  will be zero. Thus,   is in the null space of .
(c) Since  is in the row space of , it can be written as  for some vector   since gives any arbitrary linear combinations of row vectors of .

since   is in the null space and 
(d) In (b), we have proved , and in (c) we have proved . Combine the results to know the two spaces are the same, i.e.,

For the other relation, we simply substitute  by  to get



