Problem for the week of February 1, 2010

Let A be an n x n real symmetric positive definite matrix. If B is an n x m real
matrix, show that B” AB is positive semidefinite. Also show that rank(BT AB) =
rankB, so that BT AB is positive definite if and only if B has rank m.

Solution

B, TH#EE BT AD 2HBMN. B A BIEEHEE, $MEE m-EEHAE x, FM
H xTBTABx = (Bx)T A(Bx) > 0, Hlt541 BTAB BRIEEMHR, FRSsEss
7 Bx =0, FrbliNE Bx # 0, 8 x'BTABx > 0,
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EHBMBAZE rankB = m 8l BTAB BIE%E, # rankB = rank(BTAB) = m,
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