3. EXEFIH#M 5% Electrical, Electronics and Computer Engineering Field EEC-S2

REM A4 VAT AT HNZEL 5
Course Title Systems Engineering Credit
= B —, SP S, ARATIKE], MBS e .
S o B PRSI | A
HIROSE Shoichi, SAKAGUCHI Fuminori, .
Instructor Semester Spring

KIMURA Kinji, TANABE Hidehiko

i, 7V EW, NANRT v AT a—T o
¥—U—R 7, Fs W H /IRF[R
Keywords Cryptography, Convex programs, Fourier transform, Day & Time

High performance computing, Coding theory

M Course summary

K5, 7—UZEW, NANT v Aara—T 47, FFEHEEwRICOWTHET 5, Tt
OFEEIZOWT 3 [ E721E 4 BIOFEEDTHhNI D,

This course provides a brief overview of cryptography, Fourier transform, high performance
computing, and coding theory. There are three or four lectures on each topic in this course.
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The goal of this course is to understand the fundamentals related to cryptography, Fourier transform, high
performance computing, and coding theory.

2F¥EN%  Course description

i % (Cryptography)

- He, REIRETE (Integers and algebraic structures)

- JLASERE 75 (Symmetric cryptography)

« \NBASERE = (Public-key cryptography)

7 — ) TJ5HA, 7z 7544 (Fourier transform and z-transform)

- ffEf~ — Y =254 (Discrete Fourier transform)

- BERRER] 7 — U =842 (Discrete-time Fourier transform)

7 24 (z-transform)
INAINT A —< A« AL Ea—F 17 (High performance computing)
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(Introduction: Computation for data science, Cache hit ratio, Matrix multiplication, Matrix vector multiplication)
 JioH 1 @ High Performance Linpack (HPL), 7 hM& 2L A% —QR 43fi#, Bichof/Wu 1%, #FHk
(Applications 1: High Performance Linpack (HPL), Cholesky QR decomposition with shift, Bichof/Wu method,
Murata method)

<&M 2 :DQDS %, LSMR 1%, B8 % (Applications 2: DQDS method, LSMR method, Machine learning)
55 ¥5E (Coding theory)

* BCH £7% (BCH codes)

« J— R« Y% 45 (Reed-Solomon codes)

* QR £F5 (QR codes)
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Students are required to work on a report assignment for each topic.
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Lectures will be held in person.




