Problem for the week of January 11, 2010

Let A and B be nonsingular n x n matrices. Prove that
rank(A — B) = rank(A™' — B™1)

Solution
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B4 A~ f1 B~ BU#E, # rank(B~! — A™1) = rank(A — B), FEEEEEY
MR YOB AR, # rank(A~! — B7!) = rank(B~! — A7Y), BEFGE, HrLEEs
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H: AB f1 B WM, N(AB) = N(B). #BUT: & Bx =0, A ABx=0,
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% rank(AB) = n — dimN(AB), rankB = n — dimN (B), # rank(AB) = rankB.
S—K, # BA RESER, H A BAey, AIFIA ERERUE rankAT = rankA,
#tA rank(BA) = rank(BA)T = rank(A? BT) = rankBT = rankB, O



