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Controllability

Definition: a syste Z|i + 1] = AZ[i] + Bu[chis said to be controllable if given any target sta@E R"™
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Controllability J
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Orthonormal Bases and Orthogonal Matrix

<

Definition: A set of vectors as columns of a matrix @ = |1, ¢, - - -, qr] € R™** are said to be
orthonormal if < — .
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Orthonormal Bases and Matrix (Examples)
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Orthonormal Bases and Matrix (Examples)

Rotation around the x-Axis
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Orthonormal Bases or Matrix: Properties
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Orthonormal Bases: Projection
Least Squares: P = argmin |5 — Dpl|5 (D'D)ID'5
p
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Orthonormalization: QR Decomposition

What if columns of D = [d, d>
N—
(rank[D] = k)

d}] are not orthonormal? Consider the QR decomposition:
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QR Decomposition & Least Squares

Least Squares: P, = argmin ||§— Dpll3 = (D'D)"'D's
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Gram-Sch

Gram-Schmidt via ﬁstratlon D = d1 d2
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Gram-Schmidt Procedure

Gram-Schmidt via algebraic derivation: D = [d;, ds, . . ., dy] in R™ N
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Gram-Schmidt Procedure (Summary)
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Gram-Schmidt & QR Decomposition
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