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Schur form i -

Show: Every matrix is orthonormally similar to an upper triangular matrix,
ie. A= QUQT. This is called the Schur form or Schur factorization.
S— -~

AG-A 0 i)
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Schur Form: Comments, Eigenvalues, Eigenvectors

A= QUQT. For complex \:
» Either complex matrices, or
» 2 x 2 blocks on diag. — bk IQRQ(.UJ&.{ Scbus o
If we had a Schur form of A (no 2 x 2 blocks), can we find the eigenvalues?

a(io\j, of w ]

?

And the eigenvectors?
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Schur Form: Comments, Eigenvalues, Eigenvectors

A= QUQT. For complex \:
» Either complex matrices, or
> 2 x 2 blocks on diag.
If we had a Schur form of A (no 2 x 2 blocks), can we find the eigenvalues?

)

And the eigenvectors?
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Computing Multiple Eigenvalues

All Power lteration Methods compute one eigenvalue at a time.
What if | want all eigenvalues?
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3:’&c one vejmf abu Al
" deflgHon®

— (owew_itevabion uf bk vechms

147



Simultaneous lteration

What happens if we carry out power iteration on multiple vectors
simultaneously?
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Orthogonal lteration

X SOAIWH\I} KMJU/\,
g = A
Q (L,*' 5’\(/',“

Q
X~ Q)
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Toward the QR Algorithm

Qoﬂa =X

Q‘ﬂ,c X)

Qlﬂzz Xt

XI:AQ‘,
:AQoeb

YCL: AQl

\f Q, omiavge whal Qx Q: (Z Q[:AQ
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Demo: Orthogonal Iteration [cleared]
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QR Iteration/QR_Algorithm
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Proof sketch: Equivalence of QR iteration/Orth. iteration

Orthogonal Iteration (no bars) QR Iteration (with bars)
> Xo:=A > )_<o =A
> QoRo := Xo, > QRy:=A
> where we may choose
Qo = Qo
> Xo = Q' AQo = > X = RO = X
HQy Ry Qo = R 1-= TON0 = 20
Qy' QoRoQo = RoQo > OiR = X
> Xl = AQO
> QiR = X1,
and because of B > X, =R @
X1 = QQYAQ = Qo X1 = > X, = QHAQ, = X
QQiRy oo
we may choose >

Q= QQ = QQ:.

152






