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Let A be an nxn nonzero real matrix (A # O) and rank A be the rank of A. Let r = rankA.

Answer the following questions. Use the fact without proof that the homogeneous linear
equations Ax = 0 have n — r linearly independent solutions x{, xs,...,x,_, and do not

have linearly independent solutions more than n — r, if necessary.
(i) Let B be an n x n real matrix B such that AB = O. Show that

rankA + rankB < n.

(ii) Show that there is an n X n real matrix B such that AB = O and

rankA + rank B = n.

(ili) Show that
rank(A + B) < rankA 4 rankB

for any n x n real matrix B.

(iv) Show that
rankA + rankB < rankAB +n

for any n x n real matrix B.



