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Singular Value Decompositions and Data Analysis
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We start the course by some basic concepts such as data, matrices, linear transformations and
diagonalizations. Then we introduce the singular value decompositions (SVD) with various applications and
related theories. We will show that the outer product expansions of matrices can be used in image
compression, and the least square solutions to the linear systems can be obtained by the pseudoinverses of
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matrices. In Principal Component Analysis (PCA), we will verify that SVD gives the low dimensional
approximations of high dimensional data. In independent component analysis (ICA), we will provide the
algorithm for image separation.

Keywords : Singular Value Decompositions (SVD), Pseudoinverse, Principal Component Analysis (PCA),
Independent Component Analysis (ICA)
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or2(-) 14:00-17:00 Lectu_re 1: LiT\ear Transformation, Diagonalization
17:00-17:40 |Practice Session

o/3(- ) 14:00-17:00 Lectu.re 2: Sir'lgular Value Decomposition, Image Compression
17:00-17:40 |Practice Session

o/4(=) 14:00-17:00 Lectu.re 3: Le'ast Square Problems, Pseudoinverses
17:00-17:40 |Practice Session

or5(z ) 14:00-17:00 Lectu.re 4: Pri'ncipal Component Analysis
17:00-17:40 |Practice Session

9/6(7 ) 14:00-17:00 Lectu.re 5: In('jependent Component Analysis
17:00-17:40 |Practice Session
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