
Chapter 3 lecture questions

Q1: Prove that Mf and Mg are positive semi-definite symmetric matrices.

Solution:

Ignoring subscripts for brevity, we write Mf = CCT. Using the identity (AB)T = BTAT,

MT
f = (CCT)T = (CT)TCT = CCT = Mf , (1)

so Mf is a symmetric matrix.

To prove it is a positive semi-definite matrix, for any nonzero vector v,

vTMfv = vTCCTv = (CTv)TCTv = aTa = ‖a‖2 ≥ 0, (2)

where a = CTv. Hence Mf is a positive semi-definite, symmetric matrix. Proof for Mg is
similar.
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