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Gram–Schmidt Orthogonalization, QR 
decompostion



Orthogonal subspaces



Four Basic Subspaces



Four Basic Subspaces



Four Basic Subspaces - Example
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the residual vector



residual projection



residual projection



Orthogonal Complement

S⊥ = {x | x⊥y for all y ∈ S}



Projection matrix with Orthonormal Columns



Orthogonalization
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QR decomposition
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