(a) We just need prove that for vector addition, we have

for any  and for scalar multiplication, we have

for any  and 
(b) Let’s denote  a  matrix that has a single non-zero element 1 at the  place. Then




We can see that , and  Thus, we have 2 linearly independent matrices for the range. We can choose


to be the Range(L), and for the kernel Ker(L), we have 


Then, Rank(L) = Nullity(L) = 2, and we have 2+2 = 4, which is the dimension of 
