G FR$RRZ X%k Applied Linear Algebra

B+ B =2 — K(Course Number) 10SMS021

ARERR4ER School of Multidisciplinary Sciences 5 AFH7H2ER & Common Subjects of
Multidisciplinary Sciences 4 A8 LB Common Subjects of Multidisciplinary Sciences
F4F(Recommended Grade) 14 24F  34F 44F 54
2Hif T (credit) A 1st semester

WK R (HAYAMI Ken) w7 {G78 (NAKATSUKASA
Yuji) %&#&MA ¥{# (GOTODA Hironobu) Gene Cheung

(UREDOHE Outlinel
MIERE DA MBI L. ToISHIcin s,
We will give an overview of the fundamentals of linear algebra

and introduce some applications
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To review or master the fundamentals of linear algebra and to
understand its applications.
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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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3. Fundamentals

(Hayami, Nakatsukasa 12 lectures)

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, 1 lecture)

2. Eigenvalue decomposition, singular value decomposition:
recognition,  object

Applications to face recognition,

reconstruction of three-dimensional shape. (Shin'ichi Satoh(NII),

1 lecture)

3. Definitions of graph Laplacian, graph Fourier transform and
their properties, Graph spectral analysis of signals, GFT as
approximation of Karhunen-Loeve Transform (KLT) for signal
Graph-signal Tikhonov

compression, denoising  with

regularization (Cheung, 1 lecture)
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NII: Lecture Room 1(12F, 1212)
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English or Japanese
(#HFE - &K ZE Textbooks and references)
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Horn and Johnson, Matrix Analysis, Cambridge University Press
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Reports will be assigned during lectures.
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A basic knowledge of linear algebra is desirable.



