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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
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diagonalizations. Then we introduce singular value decompositions (SVD) with theories and
applications. 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
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of matrices. Finally, we will verify that SVD gives the Principal Component Analysis (PCA) of high
dimensional data.

Keywords : Singular Value Decompositions (SVD), Pseudoinverse, Principal Component Analysis
(PCA)
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9:00-12:00 |Lecture 1: Linear Transformation, Diagonalization
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=) 12:00-12:40 |Practice Session

9:00-12:00 |Lecture 2: Singular Values and Singular Vectors
12:00-12:40 |Practice Session

9:00-12:00 |Lecture 3: Matrix Norm, Low Rank Approximation
12:00-12:40 |Practice Session

9:00-12:00 |Lecture 4: Least Square Problems, Pseudoinverses
12:00-12:40 |Practice Session

2025/7/29(= )

2025/7/30(= )

2025/7/31(z )

9:00-12:00 |Lecture 5: Principal Component Analysis
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12:00-12:40 (Practice Session
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1. Gilbert Strang. Linear Algebra and Learning from Data. Cambridge Press 2019.
2. Mark H. Holmes. Introduction to Scientific Computing and Data Analysis (2nd Edition).
Springer 2023.
3. Steven L. Brunton, J. Nathan Kutz. Data-Driven Science and Engineering: Machine Learning,
Dynamical Systems, and Control (2nd Edition). Cambridge Press 2022.
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