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I | Inthis class, students will study basics of functional analysis. We treat the set of functions as spaces, and study it via linear
algebra and limits of sequences of functions. In the first half of this course, students will study contraction mapping theorem,
and the proof of local existence and uniqueness theorem for solutions of ODEs as its application. In the latter half, students
will study the theory of Hilbert spaces, which contributes better understanding of Fourier series and Fourier transformations.
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Z | To acquire theories of abstract vector spaces, and to understand definitions of Banach spaces and Hilbert spaces.
To understand limits of sequences of functions.
To understand basic theories of Hilbert spaces.
To understand basic theories of linear operators on Hilbert spcaes.
To understand eigenvalues and spectrum of linear operators.
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operators on Hilbert spaces
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| E | Spectrum and eigenvalues (3) | Proof of spectral decomposition theorem
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Each lecture includes new notions, terminologies and notations. To learn them effectively, each student is strongly
encouraged to take handwritten notes by oneself and review them after the lecture. Each lecture requires more than 2 hours
for review and exercise.
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Textbook:
"Suugaku no Tobira, Kansuu Kaiseki, Kihon to Kangaekata"
Shingo Takeuchi, Shokabo
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The grades will be based on the results of the final exam (70%) and reports (30%).

= CLR— b XEASIAT AL SIABEFRBEREICO,NSLIICL, HEERHT DI L, EXBAIEIAIREL 2L, 5l
BEIIBFEEDTHRELARNVI &,
CHBADMER LT LR — b EBEOAMER LT LTIRELABRWT &

= | You are required to clarify citations in your reports. You cannot submit reports written by other people as your reports.
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