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We will give an overview of the fundamentals of linear algebra
and introduce some applications
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Fundamental knowledge of linear algebra and ability to apply it.
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The comprehension of the above material. Evaluation will be
done by reports, participation of classes, questions and answers.
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Lecturers: Ken Hayami, Nobutaka Ono, Hironobu Gotoda,
Shinichi Sato
Schedule: Friday, 2nd slot(10:45-12:15)
Contents: Fundamentals (Hayami)
1. Matrices and determinants
2. Vector space, linear transformation, quadratic form,
projection
3. Eigenvalues

4. Singular value decomposition and generalized inverse

Applications

1. Canonical forms of symmetric matrices and quadratic forms:

classification of quadratic surfaces, application to principal
component analysis. (Gotoda, June 2nd )

2. Optimization in linear space: Applications to independent
component analysis and signal separation (Ono, June 30th))

3. Eigenvalue decomposition, singular value decomposition:
Applications to face recognition, object recognition ,
reconstruction of three-dimensional shape. (Shin'ichi Satoh,
August 4th)
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National Institute of Informatics (NII): Lecture room 1 (12F,
room1212)
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Japanese or English
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Horn and Johnson, Matrix Analysis, Cambridge
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Assignment: Reports will be assigned during lectures.

Pre-requisites: A basic knowledge of linear algebra is desirable.



