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Stochastic Methods in

TERGHIEER 4820-1001 RA X FOEBIAEBIC OV TR S,/ This course covers theoretical topics in Bayesian statistics.
Mathematical Informatics
N N . Information theory is an important concept with applications in various fields of mathematical informatics. In this lecture, we will take one of the main
BARIERER Modern Information Theory |4820-1003
applications, cryptography, as an example to show how the concepts of information theory can be used.
BELEHEREE R 2HRFNRE L LTCEEABBISEE RS cLbIo, TNHERIBLATLITY XLDRFCBITICEYT 22 A0LFEERL
. Discrete Methods in 1820-1007 B, B, KEERT -2 2RI LHOTLTYILET— 2B LT, BRT—2#E%#%7 5. We study discrete mathematical structures, which
e Mathematical Informatics play important rolesin optimization and computer 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.
N Applied Mathematical ) - -
ISR . 4820-1009 JERHIBICEY 2EEERS .
Programming
This course provides a systematic study of the theoretical foundationsof online learning. Online learning addresses sequential decision-
makingproblems in which data arrives one instance at a time, with nodistributional assumptions on the data. Even in worst-case
(adversarial)environments, algorithms can be designed whose cumulative performance iscompetitive with the best fixed strategy chosen in
~ hindsight.The course covers major topics including Online Convex Optimization (OCO),Prediction with Expert Advice, Follow the Regularized Leader
HIESEPBRIMEN (£ 5 |Special Lectures in ght. The cov jor top ing Onll P v pert : Regulariz
N N . . 4820-1016 (FTRL),Online Mirror Descent (OMD), Adversarial Multi-Armed Bandits, andLearning in Games. For each topic, we discuss algorithm design
AV FBER) Mathematical Informatics 111
principles,regret analysis techniques, and the geometric principle of choosing theright regularizer, with detailed proofs.By the end of the course,
students will be able to:- Precisely formulate online learning problems and explain the concept of regret- Derive and analyze various algorithms
within the unified FTRL/OMD framework- Understand and apply the principle of matching the regularizer to the problem geometry- Extend the
framework to bandit settings and understand connections to game theory
HEERFBORE L LPERE LTORPABE IS 2. 5, BIRHEE, HIHER, (508 BR6E SERRMCBLVTERLMRE
_ Advanced Core in Linear %38 L TEET 5. (This course delivers lectures on advanced linear algebra, which serves as a fundamental tool in various areas of mathematical
BB ER 4820-1022
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).
. . . HEBEEPSROER LA HEE L LToETE, &I, BEETOERICOWCHET S, MERE LU TIT, Anintroduction of functional
RATHEER Advanced Core in Analysis [4820-1023
analysis as a fundamental tool of mathematical informatics is provided.
Advanced Core in HOREH R - HESBIZIROEEE A IBMET B, / The goal of the course is to understand the basics of measure-theoretic probability and stochastic
BEREER = 4820-1024 " RO 8 P Y
Probability processes.
T Advanced Core in Algorithm ERWLTLTY ALEFEEE, 4 HRES %8 L TH®RRT %, / The goal of the course is to understand the basic techniques for designing
SEHEER 4820-1025
Design efficient algorithms.
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 Brai graduate and undergraduate students as well. Neuroscience employs a wide range of disciplines from molecular biology to mathematics to ethology.
ecial Topics in Brain
&=l Sp' | P 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
cience
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-
s tal Topics in Brai graduate and undergraduate students as well. Neuroscience employs a wide range of disciplines from molecular biology to mathematics to ethology.
_ pecial Topics in Brain
MRl R s | 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
cience
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
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
Introduction & artificial intelligence. To deeply understand neuroscience, it is important to take the idea of the Al such as reinforcement learning, which is one of the
ntroduction to
Za—-A4rFIUY v RAM N intelli 4820-1035 central learning algorithms in Al. On the other hand, to create future Al such as truly neuro-inspired Al, it is important to learn latest discoveries in
eurointelligence
© 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.
L Colloquium on Mathematical BADHR, £LEEAOHRT —<ICBELRXEBEMICE Y, kb LU - BRIGE%1T5. /Students present their own research or
BIRERL0H a 4820-2001 o - " y "
Informatics | papers related to their research topics, listen to others' presentations, and discuss through questions and answers.
_ Colloquium on Mathematical BEANOHR, £LRBENOHRT -~ ICEHELHXEBH LY, FRB LV - BEUSEETS. /Students present their own research or
BBl s 4820-2002 ¥ o P
Informatics Il papers related to their research topics, listen to others’ presentations, and discuss through questions and answers.
i S Seminar in Mathematical 14820-2003 BEAZICERT2REBRUREICL DMAFL IS — BALHRBICBEWTHAZ L ZOBAICELEF > TW 2 HARVRENBRICSMTE 2,
wEFHRT - _ . , R
" Informatics EREESONFLIREL D EOBATHEVHIBROLVELBERLESTI0T, HLLER RAOBRKHHCISALBEMBTE 2,
N B Advanced Colloguium on BADHR, £LEEAOHRT—<ICBIE LR EBEMICE Y, kb LU - BRIGE%1T5. /Students present their own research or
HOBIEH T otloquium o 4820-2006 i o ’ _ mEe
Mathematical Informatics | papers related to their research topics, listen to others’ presentations, and discuss through questions and answers.
_ Advanced Colloguium on BEANOHR, £LRBENOHRT -~ ICBHELHXEBH LY, FRB LV - BRUSEETS. /Students present their own research or
MRS ; 4820-2007 " 5 P
Mathematical Informatics |1 papers related to their research topics, listen to others’ presentations, and discuss through questions and answers.
N B Advanced Colloguium on HEADWRE, £LREANOHET—<ICBEL ERBMICE Y, Fkb LUEEM - BEIGE%E1T5. /Students present their own research or
MRS LRI q 4820-2008 - * : P
Mathematical Informatics |1l papers related to their research topics, listen to others’ presentations, and discuss through questions and answers.
Research Project on EMRECHSVTUELRIXOREICE T HARETS. PER - BESEZBEL THEFINABRFLEZICET 2 & &L ICHRETICHELHENTE
BRI RS EITR ) 4820-3001 - " "
Mathematical Informatics | BEACHRXPERNE S ICEIT B,
. Research Project on ERRECSVUELRIXORECAHRETS. BRCER - BESZAC TEMNLRFLEZIIET 2 L &L ICHRRITICAELRENES
YIS LRI ! 4820-3002 - N . & ¢ . e
Mathematical Informatics Il BOPHXPBRENEHICE 5.
Advanced Research Project . P - . e .
. . . . EMRECHSVTHLRIOREICATHRETS. cBESEBCTEMIMBRFLEFITET S & & HICHRETICAELRENTS
HERNERP TR on Mathematical Informatics|4820-3003 " .
| BENCRNAERNE B ICE T 5.
Advanced Research Project . N L _ N PR N
N o . X ERREICS LV TELRIORE A HRETS. cAESEBELCEFNLRAFLESICE 2 & & ICHRETICHELRENES
HERNERP T RRITEN on Mathematical Informatics|4820-3004 " .
0 BENCRAERNE B ICET 5.
Advanced Research Project . - P . N = 4
. . . . EMRE LSV THLRIXOREICATHREITS. PER - BEFLBEL TEFINBRFLEZICET S & EHICHRETICHELREBNES
HEBIERAE LRRIARIN on Mathematical Informatics |4820-3005
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