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Rk Course i REDEIZ, 2 Course Objectives/ Overview
Data imilation (DA) is a ional that integrates numerical simulation models and observational data based on Bayesian
S Analytical Methods in 18201004 statistics. DA has developed mainly in meteorology and oceanography, and it is the foundation of modern weather forecasting now.In this lecture, we
Mathematical Informatics learn a couple of basic DA techniques, such as Kalman filter, ensemble Kalman filter, particle filter, and four-dimensional variational method. Then
we learn how they are applied in practical problems in various fields. We also experience the DA techniques through their actual programming.
SRS Topics on Nonlinear 4820-1005 We learn the basics of dynamical systems that describe nonlinear phenomena. In particular, we learn the idea of time-scale separation, and deepen
Phenomena our understanding of approximation/reduction theory for time-evolution equations based on it.
" Mathematical Structures in The first half of the course introduces various topics in computational social choice, including fair allocation of resources and voting. The second half
HEER 4820-1008
Informatics covers discrete structures that aid in designing efficient algorithms for optimization.
Since the late 1990s, network analysis has become a prominent subject for researchers in complex systems, statistics, and machine learning. While
; _ Special Lectures in these three di share specific | frameworks, some techniques remain unique to each field, making it challenging for students to
HEEEPERHER 4820-1015
Mathematical Informatics Il fully grasp the vast landscape of network analysis. This course is designed to offer an inclusive overview of network analysis and its diverse
applications.
Advanced Topics on FHETIE. EMV AT LOBEEELBRT 500 LT, BICHRENFRER. HRUERIIRMNER. EERKETTLVERL CERY
BB 2T L Complex Systems 4820-1018 HIF, TNOOERMBERRT D, 5IC, WM RTLAOEFPIE LT, B - BRRLEZIY LI, 2N 0EFNBRIFFIZBN LAY D, £
EEMY AT LT PBBIHNT 70— FOEMEERL 5.
HRERFEMOBRE L HERE LTORRREZICOT 2. 8, WEBHEE, HIEERR ES08 BRER SERERFNCSVCEREARE
EHEES Advanced Core in Linear 1820-1022 IELTES S5, (This course delivers lectures on advanced linear algebra, which serves as a fundamental tool in various areas of mathematical
Algebra informatics. Emphasis is put on those concepts and techniques that are useful in mathematical programming, control theory, stochastic process,
signal processing, and multivariate statistical analysis).
. . . HERERFEMOBR L L HERE LTORBTE, & S, BBRTOEBICOWTHEYS 5, MBES 6H€ TIT, Anintroduction of functional
RITHEER Advanced Core in Analysis [4820-1023
analysis as a fundamental tool of mathematical informatics is provided.
N ES Advanced Core in 1820-1024 HIERAVRERR - MEBRROELMAIER TS, / The goal of the course is to understand the basics of measure-theoretic probability and stochastic
Probability processes.
R ER Advanced Core in Algorithm 1820-1025 BRMLTLTY LR AR, e RRIER %8 LTRSS 5. / The goal of the course is to understand the basic techniques for designing
Design efficient algorithms.
Machine learning is a technology for discovering novel knowledge from a large amount of data. This lecture shows an information-theorertic
s EEs Information-Theoretic 1820-1026 approach to machine learning, specifically on the basis of the minimum description length (MDL) principle.This approach gives a unifying view of
Learning Theory design and analyasis of machine learning algorithms. The lecture also includes a wide range of machine learning applications, including medicine,
traffic, marketing, SNS, etc.
OpenMPIZIETATEBAT 2 F TFEIC [TLF 2Ly FIEFHE (multi-threading) | AT 278, UF 7704y FTRDILEFLICE ERE
NTW5, AHETIZOpenMPIC & B IFLICEIT 255 - EBAENT S, ABBTHART 7V T —> a> (BEREE (finite-volume method,
FVM) 12> THT Y »7512:) %#0penMPIZL > TRAFAT 708y % ETHINLT 2 DI BRFHEFE TATY XL, TOT7 IV IFED
Technical and Scientific AE, REOM, BIFLARBFEOBNORRICHTIHERLEET S, 7RSI IV RBICER—/\—2YEa—%>XF L4 (Wisteria/BDEC-
RHEARAMTETE | i 4820-1027 01(Odyssey)) #fEM¥ 5, OpenMP is the most widely-used way for parallelization on each compute node with multiple cores because multi-
Computing | threading can be done easily by just inserting directives. In this class, lectures and exercises for parallelization by multi-threading of the target
application (Poisson's equation solver by FVM (finite-volume method)) on multicore processors using OpenMP are provided, which covers numerical
algorithms, and programming methods. Moreover, lectures on recent research topics on parallel preconditioning methods will be also provided. The
Supercomputer System (Wisteria/BDEC-01(Odyssey)) is available for hands-on exercises.
WHFHETRTT I SERICETEER, EBEERT D, HHFEICKCERENTLSMPI (Message Passing Interface) , OpenMP% &/ L 72
TRTT IV TEALICERS . BABRERICE T 2RELETICOVWTLHY THE, RBERETS, 707 IV IRBICIEABERER Y
% — D Wisteria/BDEC-01(0dyssey) BT %, 4—7 v b&F 277U =2 a VISAERBERACL 52— RARVERTESMEERIT /O /T LT
Technical and Scientific HY, BREBZEROAERN D, RRANATOS 7 LOFREE T, EI—RARAEEL COBDRMHEH THEREEET 5. Lectures and
REPREMEE N Computing I 4820-1028 hands-on exercises on parallel programming methods for large-scale scientific computing will be provided. This class focuses of programming using
MPI (Message Passing Interface) and OpenMP, which is widely used method for “de facto standard” of parallel programming. Lectures on
optimization methods on various types of architectures are also given. Wisteria/BDEC-01(Odyssey) at ITC is available for hands-on exercises. Target
applications are 1D/3D codes for steady-state heat transfer by finite-element method (FEM). This class covers wide range of topics related to FEM,
such as fundamental mathematical theory, programming method, and solving large-scale linear equation.
BAESES Contemporary Cryptography | 4820-1031 ANFARIE S OHRkE & i@’\ﬁ?ﬁﬁ%%bt:ﬁ??%., 1. BSEROEFRNEE. BHOEFNTIL T XLPAHRESORES. BESTLITY XLDE
HRERRS. NIRRT S ORI IES. TERICT L TR ARREES
The Brain Science Training Program is a 2 semester-long (October through June) lecture series that consists of 24 lectures each taught by different
RIKEN CBS team/unit leaders, 2 journal club presentations, and 2 oral exams at the end of each semester. This program is suitable for those with a
strong interest in becoming a neuroscientist. It is primarily designed for early-stage graduate students, but applications will be accepted from senior-
Special Topics in Brain graduate and undergraduate students as well. Neuroscience employs a wide range of disciplines from molecular biology to mathematics to ethology.
BRI ) 4820-1033 Brain Science Training Program takes full advantage of the great diversity of CBS's research and provides a systematic overview of neuroscience. It
Science | is our sincere hope that through this program we will be able to play a part in fostering the next generation of neuroscientists. By the end of the
program, students:1. Have a good grasp of the broad field of neuroscience2. Can connect concepts and methods in different subfields of
neuroscience3. Are informed about scientific practices and a wide variety of training/career paths to become aneuroscientist4. Are more confident in
scientific communication in English5. Have peers as well as mentors who share the same passion for neuroscience
The Brain Science Training Program is a 2 semester-long (October through June) lecture series that consists of 24 lectures each taught by different
RIKEN CBS team/unit leaders, 2 journal club presentations, and 2 oral exams at the end of each semester. This program is suitable for those with a
strong interest in becoming a neuroscientist. It is primarily designed for early-stage graduate students, but applications will be accepted from senior-
Special Topics in Brain graduate and undergraduate students as well. Neuroscience employs a wide range of disciplines from molecular biology to mathematics to ethology.
BRI ) 4820-1034 Brain Science Training Program takes full advantage of the great diversity of CBS's research and provides a systematic overview of neuroscience. It
Science II is our sincere hope that through this program we will be able to play a part in fostering the next generation of neuroscientists. By the end of the
program, students:1. Have a good grasp of the broad field of neuroscience2. Can connect concepts and methods in different subfields of
neuroscience3. Are informed about scientific practices and a wide variety of training/career paths to become aneuroscientist4. Are more confident in
scientific communication in English5. Have peers as well as mentors who share the same passion for neuroscience
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