
















→ full column/row rank = “posto coluna/linha máximo”.







If (a) then (b):

For trivial solution, null(A) = 0 and rank(A) = n.

Then, either b is in col(A), in an unique way (m = n, columns as basis vectors),

or it is not (m > n, m vectors would be required to fully span the Rm);

If (b), then (a):

If there is more than one solution for every b, then the columns of A are LD,

and rank(A) < n and null(A) > 0.













→ If (11) holds for a generic matrix A, 

it also holds for AT.





In proof (b), by Theorem 7.5.6, Ax = 0 will have more than the trivial solution (the columns of A

are LD, rank(A) < n and null(A) > 0).

Then, if Ax = 0 has infinitely many solutions, either Ax = b will follow the same way, or the

system does not have a particular solution (inconsistent).





It is symmetric.

It is also symmetric.





It is known, from Eq. (12) below that x0.(ATAx0) = (Ax0).(Ax0).



For the remaining parts, see that:

• in part (d), recall that A and ATA have the same number of columns, n, and then,

from this and part (a), they should have the same rank (dimension theorem);

• parts (b) and (c) follow from part (d).












