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BEGHER Stochastic Methods in 4820-1001 # ORI AFERIC L TRS, /This course covers theoretical topics in Bayesian statistics.
Mathematical Informatics
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BUEHRER Modern Information Theory [4820-1003 Information theory is an important concept with applications in various fields of mathematical informatics. In this lecture, we will take one of the main applications, cryptography,
as an example to show how the concepts of information theory can be used.
BB EHFRF LRI RPN L L TEELHMEEEERI L b0, ZNOEFALATATY XLAORKE ERITICET 2 EANLFHRERL . BHiIc, KBRRT—22H5
O, Discrete Methods in 14820-1007 FHOTNTY X LEF—2iEE LT, MR7—2ME%#%$ 5, We study discrete mathematical structures, which play important rolesin optimization and computer
Mathematical Informatics science,and also fundamental issues in design and analysis of algorithmsand data structures that make use of these structures.In particular, we deal with algorithms and data
structuresfor manipulating big data such as succinct data structures.
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SREER Advanced Core in Linear 48201022 This course delivers lectures on advanced linear algebra, which serves as a fundamental tool in various areas of mathematical informatics. Emphasis is put on those concepts
Algebra and techniques that are useful in mathematical programming, control theory, stochastic process, signal processing, and multivariate statistical analysis.
B MEER Advanced Core in Analysis |4820-1023 HPERPSROBML A ZEE L L TOFFE, & IS, BEMTOERICOVWTHERT 5, MEETLHE TITI. Anintroduction of functional analysis as a fundamental tool
of mathematical informatics is provided.
HRYBEER Advanced Core in Probability |4820-1024 B RAVHERR - MERBIEMOER AR T %, / The goal of the course is to understand the basics of measure-theoretic probability and stochastic processes.
ik g:fg”:ed Corein AIBOMINM |00 1095 |7 b7y X AkaHEER % fik 7 BEGIE 8 L TR . / The goal of the course i to understand the basic techniques for designing efficient algorithms.
OpenMPIIETITEIEAT 27 TFRIC [TLF ALy FEFML (multi-threading) | AATE 5728, ZAF A7 704y YROBILICEERENTLS, A#ETIEOpenMP
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e | Technical and Scientific 18201027 [ZlER—/S—a>v Ea—% Y25 L (Wisteria/BDEC-01(Odyssey)) %{Ef¥ %, OpenMP is the most widely-used way for parallelization on each compute node with multiple
Computing | cores because multi-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.
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PR Technical and Scientific 18201028 Y ORI & THEEEMT 5. Lectures and hands-on exercises on parallel programming methods for large-scale scientific computing will be provided. This class focuses
Computing II 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 theory, p ing method, and
solving large-scale linear equation.
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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-graduate and undergraduate students as well. Neuroscience employs a wide
sty Special Topics in Brain 4820-1033 range of disciplines from molecular biology to mathematics to ethology. Brain Science Training Program takes full advantage of the great diversity of CBS's research and provides
Science | a systematic overview of neuroscience. It 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 aneuroscientistd. 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-graduate and undergraduate students as well. Neuroscience employs a wide
[Sespp——— Special Topics in Brain 48201034 range of disciplines from molecular biology to mathematics to ethology. Brain Science Training Program takes full advantage of the great diversity of CBS's research and provides
Science Il a systematic overview of neuroscience. It 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 aneuroscientistd. Are more confident in scientific communication in English5. Have peers as well
as mentors who share the same passion for neuroscience
Recent progress in artificial intelligence (Al) has been remarkable and produced results comparable to those of human experts in various applications like Games, Shogi and Go.
Historically neuroscience played key roles in such progress of Al, but nowadays there is a wide gap in neuroscience and artificial intelligence. To deeply understand neuroscience,
o Introduction to it is important to take the idea of the Al such as reinforcement learning, which is one of the central learning algorithms in Al. On the other hand, to create future Al such as truly
Za-a4r7FU Yy AAM . . 4820-1035
Neurointelligence neuro-inspired Al, it is important to learn latest discoveries in neuroscience. The interaction of neuroscience and Al should lead to the new field Neurointelligence: the interface of
human intelligence and artificial intelligence. In this lecture series, introduction of neurointelligence is given by each researcher working on neurointelligence from a wide range of
fields covering computational neuroscience, Al as well as experimental neuroscience.
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