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We will prove Schur's decomposition using induction

Every matrix is triangularizable
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A E Mmon a not identically zero Cayley Hamilton
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Gi is called singular value of A

value Let The hr be the nonzero eigenvalues of
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Fipoitivematrox rank A
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A A X 0 3 verify

so A A is a positivematrix
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Use diagonalization of A A

Use Oi Mi
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PCT p i 1 n



Xa t 1 t

T QAQ by Schur

p Q AQ

AQ 2Q AQ I

Q A OQ AQ 2Q AQ Q Q

Q p A Q

Xpca t XpT

p T p Q A Q Q p A Q



What are the roots of XpG t 0

diagonal for pT P Tlii is 1 n

If T is an eigenvalue for A then p R is an eigenvalue
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Cayley Hamilton

SVD Singular Value decomposition A UΣv

Polyymh.tnhhtanfttapealz be a polynomial Then

A is an eigenvalue for A iff p R is an eigenvalue for

P A

Proof Use schur triangularization

U A U T T upper triangular



Xa t Xuau t Xp t

and roots
Xpp t are PCT

PCT P Ti
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Eigenvalues for A are eigenvalues for P evaluated at
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