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(Parallel and Distributed Computing
Systems)
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SYBOEBGRIC BT 57 RS AN EE A B T | fFR D AT LR~
OHRZRD D, WR224F 1L, midilE %7 —~IZLC, 7 ab=r, MRa
V= =T AT DR OB TR R A R~ D,

This lecture covers advanced topics on parallel and distributed processing.
The goal of this lecture is understanding future parallel and distributed
processing systems. This year, latest results of topics on fundamental issues
for parallel and distributed processing including parallel execution models,
communication models, shared memory systems, interconnection networks .

4810-1115 3%E
DA R

(Parallel Numerical Computations)
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Lectures numerical algorithms and methods for parallel and high performance
computing systems.

+Parallel processing methods and performance

+High performance numerical algorithms
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1. Guidance/Introduction
2. Computational Geometry [
3. Computational Geometry Il
4. Computational Geometry III
5. Algebraic Algorithm I (basic algebraic techniques)
4810-1163 XE A I (6. Algebraic Algorithm II (basic algebraic techniques /number—theoretic
= NN B A ¥ BA|preliminaries)
(Advanced Algorithms) Francois Le Gall|7. Algebraic Algorithm III (number—theoretic algorithms)

8. Algebraic Algorithm IV (number-theoretic algorithms)

9. Algebraic Algorithm V (number—theoretic algorithms)

10. Other Applications of Algebraic Techniques I (fingerprint, string equality,
PCP)

11. Other Applications of Algebra

4810-1165 3XE

R ERR O 7 LT YR LR
(Algorlthmlc Aspects of
Communication)

Francois Le Gall

This course will address several algorithmic and complexity—theoretic aspects
of communication systems. It will cover the basics of communication
complexity theory and error—correcting codes, protocols for secure multiparty
computation and related cryptographic tasks, and also recent topics such as
network coding theory. This course will be taught in English.
Course Outline:
1. Error—correcting codes: foundations and examples of efficient codes
2. Communication complexity: deterministic and randomized protocols,

lower bounds techniques, applications
3. Secure computation: secret sharing schemes, secure function

evaluation
4. Network coding: formulation and examples, the max—flow bounds

4810-1166 XE

5 A
(Introduction to Quantum
Computation)

Francois Le Gall

This course is an introduction to quantum computing from a computer science

perspective.

It will cover the foundations of quantum computation, quantum algorithms,

quantum error correction and cryptography. No prior knowledge of quantum

mechanics will be required. This course will be taught in English.

Course Outline:

1.Introduction and background: a preview of quantum physics, linear
algebra

2.Quantum model of computation: quantum gates, quantum circuits,
measurements

3.Introductory quantum algorithms: the Deutsch algorithm,
the Deutsch—Jozsa algorithm, Simon’ s algorithm

4.Grover’ s quantum search algorithm

5.Shor’s factoring algorithm and its generalizations

6.Quantum error correction and fault—tolerance, quantum cryptography

4810-1168 3XE
HEHES AT AOFFRE T
(Mathematical Semantics of
Computer Systems)

3
il
l

Correctness of computer systems and programs is a pressing issue in the
modern world. Their verification———providing mathematical proofs for their
correctness———calls for their mathematical modeling; this is what the field
called semantics is all about. The course introduces some basic techniques in
the field———most notably those which employ category theory———leading
eventually to their recent applications such as quantum programming
languages. Some knowledge about logic, programming languages and their
denotational semantics will be useful; category theory will be introduced from
scratch.

1. Understand the most typical ways of structuring computer science
research papers, and the reasons for doing so.

2. Understand the need for a thesis, and ways in which a thesis is
developed.

3. Analyze published research papers and sections of papers to become

g;ﬁ%é;i% KE Michael James familiar with their. structure, rhejtoric, and phrqsing. .
(English Paper Writing) McDonald 4. Learn some English phrases typical of the various sections of research
papers.
5. Study poor examples that illustrate common errors.
6. Write or rewrite parts of research papers.
MUV o — RS LR O A 5 o (R S WA PR N &
R, )
4810-1175 * =
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This course is given by external naitve professional of English training.

We arrange classes based on each student’s current English skill. Native
lecturers organize each class and give advice and feedback through intensive
presentation training.
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Title:Problem Solving Techniques in Artificial Intelligence
This lecture presents advanced algorithms for problem solving in the domain
of Artificial Intelligence and Operations Research.
Efficient algorithms for search in a combinatorial (e.g. symbolic) space and
combinatorial optimization have been research topics in Computer Science
since its origin. However new methods have been developed a few
decades,that have achieved increasing success from both the theoretical and
practical point of views.
This course will try to provide a broad view encompassing :
Constraint Satisfaction Problems in A.l., Constraint Programming, local

4810-1208 E Cod . sDeaﬁ[rc{l techniques such as metaheuristics, evolutionary algorithms, etc.

e s g e odogne etails:
A ba—SRER# Y Philippe Introduction

(Seminar on Computer Science V')

Classical A.l. algorithms: A%

Constraint Satisfaction Problems (CSP)
Constraint Solving [

Constraint Solving I

Global Constraints

Combinatorial Optimization Problems
Local Search techniques & Metaheuristics
9. Tabu search & simulated annealing

10. Population—based Methods

11. Constraint—based local search |

12. Constraint—based local search 11
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179
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3. I EwE
4. FT —HRNTEE
e L EFH R R A S 2 AEUE IS U CE BB S A RO b iz, b
R LT VTV X LOF G EMRATIC B3 DA R FIELZTR LD,
B MG mE SR LT — 2 EREE KRBT — 2% WO 7T — 2 HiEE T LT X
DS e K7 a— /Ny NEBZ L E LT BB L O B B R Al s 5
2
%gg%gg%XE O o= EDOWEL Course Objective/Overview:
(Di ¢ 'II\/I thods in Math tical |2 £ I j/: We study discrete mathematical structures, which play important roles in optimization
1scre ? ethods - Mathematica A B and computer science, and also fundamental issues in design and analysis of algorithms
Informatics) that make use of these structures.
In particular, we deal with applications of combinatorics to data compression,
advanced algorithms and data structures for big data, and some recent topics in
combinatorial optimization, including: network flow, multicommodity flow, metric
space, tight span, submodular function, discrete convexity, valued constraint
satisfaction problem.
Ty AT AR DG OFEEZ I BT, 58T O LA D BRSO F
EEiR T HLebICm a3 2N TR EAHED 5, BERIIITIE, St
1820- 101 %5 HTH0 2L AR 351 SIS SR D BB 221 B 2RI, e
ﬁﬁﬁﬁﬁ(ﬁi% VAZEBIZBMR L= T —~ 72 8 8 2 ThD,
;:Ad\'/ance'd FI;OPICS in Economic et R This course focuses on the tools and frameworks to analyze problems that can
ngineering be tackled quantitatively by applying the principles of modern finance theory.
We will discuss the various issues related to the 2007-09 global financial crisis,
and each student is expected to make a presentation on his or her assigned
paper.
[F =A== 71k D5 BT iR a7,
BTE, REDT —20bREOCE AR T 5280, FIRRICHkN 7 —~
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4. BTERE A bR
5. v M7 — Ui IE A iR
6. T — X~A=T)5H
OB o, ARIERE, 7203 EUMEN,
PR R, A~ MRA, SNS/OHT,
=TT AT
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BEAeAmE L TiE, FOBER, JEBOETE, Master SE2, Fokker—Planck 72
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SRENE A 4L HEE B TIEQ): ST AN Y IR TR R Y
5. fat IS FEAEL(L) : HeFHROBSMRENRR 7 T X A
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Lamperti,].W.(1996). Probability: A Survey of the Mathematical Theory 2nd
ed.,Wiley,New York.
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J.Kleinberg & E.Tardos: Algorithm Design.
Addison Wesley, 2005.
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The essences of measurement, signal processing, control, and system
integration are lectured and

discussed in English for providing the basis of the study on cybernetics and
autonomous systems. The contents are the rearrangements of the topics in the
bachelor course classes.
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In this class, we realize the framework and the essentials of the Internet
architecture, with identifying the state—of-arts research, development and
deployment in the Internet system.

1. End—to—End architecture model 2. Peer—to—Peer system architecture 3.
Addressing, identifire and directory service 4. Infrastructure and operation 5.
Web server, service and contents delivery 6. TCP/IP protocol suites 7.
Multicasting 8. Security and privacy 9. QoS/CoS technology 10. Mobile
supporting framework
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1. Introduction: image processing and computer vision

2. Camera models

3. Image Processing *Edge detection *Smoothing *Segmentation

4. Shape—from—X (single view) *Shape—from—shading *Line drawing analysis *
Texture analysis

5. Shape—from—X (multiple view) *Binocular stereo *Trianglarization *Time
sequence analysis

6. Surface Representation *Interpolation *Scale space analysis *Gaussian
images

7. Object Representation *Generalized cylinder +CSG and B-Rep

8. Object Recognition
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In a ubiquitous computing environment, small computers and a wireless
network are incorporated into people’s everyday lives in such a way that
people can use computers as a kind of medium without even being aware of
them. The term “ubiquitous” come from the Latin word ubique meaning
“everywhere.” The paradigm of ubiquitous computing, in which many
computers exist in our environment, was proposed by Mark Weiser in 1991. In
this lecture, enabling technologies for ubiquitous computing are reviewed. The
topics include RFID, wireless sensor networks, localization systems, etc.
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(Robotics)

The lecture focuses on optimization theory for design, control, and sensing problems in
robotics. Advanced applications to CG characters, humanoid robots, musculoskeletal
human models are to be covered as well.

1.Mathematical Toolbox

Derivatives of vectors, matrices, and their functions
+Singular value decomposition

*Generalized inverse and pseudo— inverse

+Variational methods

*Maximum principle

*Dynamic programming

2.Kinematics and Dynamics of Robot Systems: Review
3.Local and Global Optimization of Kinematic Redundancy
4.Optimization in Force Distribution

5.Actuation Redundancy in Closed Kinematic Chains
6.Singularity—Robust Inverse of Jacobian Matrix Geometric Optimization for Sensor
Fusion
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(Special Topics in Mechano—Informatics
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The purpose of this lecture is to acquire wide range of the advanced research field of]
Mechano-Informatics. The detail of the class information will be announced in the first
lecture.
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(Exercises in Mechano~Informatics)

(ER

mechano—informatics, to improve skills in presentation and discussion. The course is
conducted by presenting research projects.
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This course covers representative work and recent trends of user interfaces
and interactive systems for mobile and ubiquitous computing. The course also
offers exercises on conducting HCI research to identify a problem space,
collect ideas through brainstorming, conduct surveys, present ideas, and write
a grant proposal. These exercises are done through team work.

This course will be offered in English. However, some assignments may be
submitted in either English or Japanese.
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Course Title: New Approach for Information Industry
2013-12-27

Course Description

In the last two decades, globalization and new technological advance have
changed dramatically the economic and social system of the world.

In particular, globalized market economy, supported by innovations in the
information technology whose basis spans electronics, software and systems,
has been establishing new frameworks of production system of commodity and
services, and as a result, many places and people of the world would connect
each other. The information industries are typical ones influenced by this
change which has placed the industries at more international context. This
new environment surrounding the industries has sophisticated the mechanism
of R&D, and interrelationships of the firms including the structures itself. At
the same time, the institutional frameworks for information industries have
faced new challenges responding to globalization and changing structures of
each national economies.

The student studying on information science, mainly focusing on studying
natural scientific knowledge, can understand more deeply the interface with
the economy and society by learning the above changing environment on the
industries and then possibly would deepen the academic activities. More
importantly, acquired knowledge through this course can be usefully applied
when students would work at the real world after graduation.

This course firstly attempts to offer knowledge on overall general trends about
Japanese economy including its changing history and its relation with the
world and characteristics of Japanese firms related to corporate governance
and quality management in general. Secondly this course sheds light on the
scenery of the Japanese information industries, which covers R&D activities
and a specific case of such firms. It also aims at understanding of the current
topics of institutional frameworks surrounding the information industry such as
IPR, standards and cyber security.

Five lecturers share the following course topics consisting mainly of lectures
4893-1001 3E and class discussions.

THHRIR L o sB R nIiE e 1
CHT 1% e 2Em)

(Special Lecture in Information
Science and Technology I E
(New Approach on Information
Industry))

Grading

The assessment depends on following two factors. The class discussions are
important factors for course assessment.(50%) At the same time, students are
expected to write a short paper (50%)

EEAED
HERELT
i T
Bimt | 1T

Course Topics and dates
Introduction (Tanaka) April 10 13:00pm
1) Outline and background of the course

Characteristics of Japanese Economy and relationship with the world (Okita)
Aril 17,24, May 1 13:00pm

2) Rapid Post—-war Economic Growth—The Role of Technological Progress
3) East Asian Economic Miracle and the Role of government and Market

4) Challenges faced by present day Japanese economy

Characteristics of Japanese firms (Tanaka) May8,15 13:00pm
5) Engineering Culture and Quality Management
6) Innovator’ s Dilemma and firms

Scenery of the Information Industry of Japan (Fujisawa) May22 ,29 ,June5
13:00pm

7) Anatomy of the information industry of Japan
8) R&D and innovative technologies
9) Case Study of a Japanese firm - Hitachi, Ltd.

Institutional Frameworks on Information Industry (Fujino) Junel2,19,26
13:00pm

10) Overview of the Intellectual Property System

11) Business risks involving intellectual property right (IPRs)

12) Problems caused by IPRs adopted in technology standards

Institutional Frameworks on Information Industry (Ikeda) July 3,10,17
13:00pm

13) International standards and the information industry

14) De facto vs. de jure standards

15) Case Study




= % F H

HYHE

LR

4890-1031
Ta—r e J) AT 4T Y= —
e I

(BRI &%)

ﬂ
e
sy
Zo

(AILBOR)

23 3E Schedule

1. HiffiR Lo B

(7)) FAA N BB D15 (8 AZRIED D> TSN
(N)VERTEDZE, TERNWZE, B R&zt

2. HIFIF EAE S HIRR 2D <D IE b o R 2

(T HEEDER

() EDEE

() RO E: ELA

3. FiRI R EA )~ —ar — EBHLIEEEFC

(M) EBHEEFEST?

(O EBHEERDOA 7T (FH, Eh, T/, 84) &/ AT A
() EBHLER DRI T 4 NI E A X T
() ED S R EFRE)

() fEBI B IE SR T T 24 B L 50— 2~ i
4. HIFRI A EERR

(77) Gy WL

() Bt B fnp kg

5. FAFI D=8 DI (1)

(7)) ZH— %

() VTR =T ROVAT LI DT80 OZH A ORI
6. BRI Db D E (2)

(T) 7’2 = A

(VY —=

() A/ _R—arOFh

7. ENOFIREAT ORI BT 26 HE

(7)) HE B ORI DY AT DFFFA

(A IEEMBELOEER

(7) il & BTk

(=) ¥4t B

8. s AT ORI B 255 R E

(7) BN OBHRSAM OFH LD bk

(1) B LR — 17 DA

9. I EHIZ Lo T, HWEIFNE ESNIZHA OxHRR
10. AZ—FT7 v PO T-0 OEANFI I B4 56
11—1 % OB AT Ffoe (r— R AXT 1)

14. #&

23D F 1k Teaching Methods ##3E, T4 Ay ay | FAEIZLAT LBV
T—ar | RERDIEFANAY —H—1Z L H7

AR LA )7 ¥ Method of Evaluation Hf . #R45NA . ’g%ﬁm%fg&‘@?‘%%/\
DB (E#R) . L TRIEL R — R EEE L LT3,

R
WLDEVZ BRI - A o0, 815 7 FB). HE B ), i
A B RN —H - V3 —F (B4 (A ARt 2012)

%% #: Reference Books

FHE A BREIRT R TE k] (B2 -2012)

Wl BB FRER HHEAMT ORI T 47 2] CEF R F R Z - 2008)

Bl O FEEET T A A ZHIEF 2R (5L - 2008)

Fo O FIENIZCD TOT A A3 ] (2R - 2010)

HERFERT 7 e Do<0 5 ] (7 A ¥ R4+ 20074F)

WU 7 VAR — T o7 38 DT OBRIGHIS YU 7 S ZE o Hifl ™~ ] (&
Joft e U RIVAR20134F)

gt LoEE

B T IERHC B T A LR AT —T 427 7 al I L — b
ICT Za— VeIV T 4T )= F —FR T OT T L OFENGENHE
IS EFOIEBEN OO W A THH R CEL IR ELED D,




= % F H

LR

4890-1032 XE

Ta—r\ ) IV T AT )= —
###% 11 (Inntroduction to

Management)

Bi) =F

X
= H

fmé |

AEZE T, RO~ IR AN RIEI LT HZEAEN, kX 72~ R A RO
AL MO~ R A MBI B B R S S T A72 Tldel,
FERALRR D~ RO A MDD~ 2 Vv — LTI 720 O R 22 ik 2 &
WCHETDZEE D ERIET D, LIRS T, BIE TR AMNI T 55
TERZE A% B, B LTI E ST RO A D E R & 4y
WbZeuR BD0,

B~ 2 A MO ISR T 2R TlE, v Rk —L~v R UA D
BB, ~ R A B L E B BRSO B, ~ — T i BB S
A= arih, RERRGR LY —F =y TR SOV GEEEITV,
ZHUZOWTT A AB Y Yav BT T ETHD,

O TIE, BREOERICE & HEFREL L TE YIS AU R DBHH T
0= DAY R A N N, Fx OHARDNE I L QDG AT
N, EOIHB T e &, T a2t D ETOVRI (I EE
ZDHTENCE ST MOV —2 — WM 2 D _REFFZOWVTER T2,

P

1) ~FX Ty —Lw R A R

(2) =3P A MRS L [E R
(3) HRMEARE Fm (1)

(4) HEMEFRE R (2)

G) == T4 T

(6) B ELBH S

) A ) _—aim

8) e MR L) —H — o
9) VeI e R A N HRIE 2 S
(10) HAEDO B IR
(11) BAEOEEREII>2
(12) EBEREDAFER-O 711
(13) EEERIEHEOMER-D IFIH 2
(14) a7 DYRY

(15) a7 DY A& H
(16) AT B

(RS
BERCOT ATy ar B, TV B UG EHRL AR — (5-10— UL E)
TRHMET 2,

fdi oA E )
T (201 QTJK ONDHIRE B (ROONT BT IR LD —
)3T FERE

SEE

Robbins, Decenzo & Coulter (2013) “Fundamentals of Management Essential
Concepts and Applications”, Prentice Hall, 7th edition

John R. Schermerhorn (2013) “Management”, Wiley (12th edition).
Youngwon Park and Paul Hong (2012) “Building Network Capabilities in
Turbulent Competitive Environments: Practices of Global Firms from Korea
and Japan” CRC Press.
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