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·K0.1. {�§ATAX = Aβo´k)"

Proof. ·�3SKpy²
Xe(Jµ�A ∈ Rm×n�r(A) = r§K�3P ∈ Rm×rÚQ ∈
Rr×n§÷vr(P ) = r(Q) = r�A = PQ"
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x = QT (QQT )−1(P TP )−1P Tβ,
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·K0.2. þ¡é�����¦)´��4����¦)"

Proof. b�·��k,	�����¦)y§u´

ATAx = ATβ ATAy = ATβ

⇒θ = ATA(y − x) = QTP TPQ(y − x) = θ

⇒QQTP TPQ(y − x) = Q(QTP TPQ(y − x)) = Qθ = θ

⇒Q(y − x) = (P TP )−1(QQT )−1θ = θ

⇒xT (y − x) = (QT (QQT )−1(P TP )−1P Tβ)T (y − x) = 0

⇒yT y = (x+ (y − x))T (x+ (y − x)) = xTx+ (y − x)T (y − x) ≥ xTx.
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