(a) We see the by the definition of , the basis vector  of  is mapped to

which shows that  maps  to itself, and naturally  maps the space  to itself. Thus, is -invariant.
(b) Since  is a 1-dimensional space spanned by ,  restricted on  will be a map on  that sends this vector to itself. If we let , the restricted map  in this basis will be just 1. Namely

is a  identity matrix.
(c) By linearity, we have



where in the last step of the second calculation, we have absorbed the  term into 
(d) From the results in (c), we see that if we use  as basis, the two basis vectors  and  are invariant under  (they are mapped to themselves). Thus, we have

to be a  identity matrix.
(e) By direct computation that



where in the last equation we have written  into the bracket because their sum is the first vector in the basis 
We have the matrix representation

This matrix is related to previous results in the following sense: The single 1 in the red box below corresponds to the  identity matrix we obtain in (b). The  part in the blue box is the  identity matrix we obtain in (d). There is another single 1 in the green circle, it corresponds to the extra  term that gets absorbed into  when we calculate 
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