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Outline

* Orthonormalization (Gram-Schmidt) and QR Decomposition

« Upper Triangularization



Gram-Schmidt Procedure (Summary)
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Gram-Schmidt & QR Decomposition
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QR, Diagonalization, Triangularization
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Triangularization for A € R™*™:  Aluy, Us, ..., Uy = [U1, Uz, . . ., Uy)




Diagonalization v.s. Triangularization
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Upper-Triangularization
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Eigenvalues of an upper-triangular matrix:



Upper-Triangularization

Solution to an upper-triangular system of linear equations:
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Upper-Triangularization

Solution to an upper-triangular system of linear differential equations:
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Upper-Triangularization (Schur Decomposition)

Claim: For any matrix A € R™*™ with real eigenvalues, there exists an orthogonal matrix: U € R™"*"
such thatU 'U = I and
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Proof:



Upper-Triangularization (Schur Decomposition)

Claim: For any matrix A € R™*™ with real eigenvalues, there exists an orthogonal matrix: U € R™"*"
suchthatU 'U = TandR = U~ AU = U " AU is upper-triangular.

Proof (continued):



Upper-Triangularization (Schur Decomposition)

Claim: For any matrix A € R™*™ with real eigenvalues, there exists an orthogonal matrix: U € R™"*"
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