B AR

i ® ¥ # H 8B BRAA
THHAEEEE Y T "
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Mathematical Structures II b
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Mathematical Structures III Hitoshi Murakami
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A knot is a circle embedded in the three—sphere (or the three-dimensional Euclidean space). In this lecture, I will describe
some basic facts about knots. In particular, for beginners, I will start with elementary topology, homology group including its
definition and concrete calculations, and as an application I will introduce the Alexander polynomial.
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DHEERRBKPEEZE R ORT TRV — & L TP Alexander ZIER; 1 0. Alexander ZZHEIOEEA 7o 1 1. skein BHERZFIH L7- Alexander %%
EROFHHFE 1 2. skein BIRRAFIH L7z HOMFLY ZIERDEA 1 3. HOMFLY ZIEXD graph Z{E-7-E# 1 4. HOMFLY ZEADER~ 7otk
. 15. &7 FREE

1. review of topology2. definition of homology group3. concrete calculation of homology group4. definition of a knotb. concrete
construction of the double cover of a knot complement6. calculation of the homology group of the double cover of a knot
complement?. Seifert surface8. Construction of the infinite cyclic cover of a knot complement9. Alexander polynomial as the
homology of the infinite cyclic cover of a knot complementlO. various properties of the Alexander polynomialll. Calculation of
the Alexander polynomial via a skein relationl2. introduction of the HOMFLY polynomial via another skein relationl3. definition
of the HOMFLY polynomial by using a graphl4. various properties of the HOMFLY polynomiallb. quantum invariants
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Mathematical Structures IV
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We will learn a fundamental mathematical tools for Information Sciences like as sets, mathematical logic, mappings,
mathematical relations, properties of integers, congruent equations, algebraic structures and graphs through exercises.
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1. Sets2. Mathematical logic 3. Mappings (1)4. Mappings (2)5. Mathematical relations (1)6. Mathematical relations (2)7.
Properties of integers (1)8. Properties of integers (2)9. Properties of integers (3)10. Congruent equations (1) 11. Congruent
equations (2)12. Algebraic structuresl3. Graphsl4. Appendicesl5. Summary and Final examination

FAERHloD 7 K O HE
LiR— 1§, /T A MBIOWERT A ML aHid 5.

Reports, exercises and a final exam.
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see Japanese page.
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Algebra and discrete mathematics Hiroki Shimakura

Bt

BERHDOER - BIEEROSER BIES

FERITRT B 3EOEE R R, A EIRELOFEE TN T ORBIOREE GG RECEOYRCRT B aEE %
S A EIREORIEIIREC 2 RS ECUEARRIR Th A3 T, 2 a—7a T AoV b EIRISGEOESE L 88
WCh, mBIRES 2T HT-DICEECTH D, HEECAT. JD X AeiaB iR BMiROERE ST7- D DR 2R Th 5,

In this course, the student will first learn the notation of sets and logical expressions, as it will play the role of the
grammar in mathematics. Examples in discrete mathematics and algebra will be given in order to solidify the understanding of the
usage. The ability to use the proper notation is necessary not only for learning modern mathematics, but also helpful in writing
computer programs, understanding and writing technical documents logically. Discrete mathematics is an excellent subject for the
training of logical thinking.
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1. Logical expressions (1)2. Logical expressions (2)3. Logical expressions (3)4. Sets (1)5. Sets (2)6. Sets (3)7. Binary
relations (1)8. Binary relations (2)9. Mappings (1)10. Mappings (2)11. Algebraic structures (1)12. Algebraic structures (2)13.
Groups (1)14. Groups (2)15. Summary
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Final examination.
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Probability Models Reika Fukuizumi G
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Probability models are essential in mathematical analysis of random phenomena. In these lectures, we focus on Markov chains as
basic models of random time evolution. Starting with fundamental concepts in probability theory (random variables, probability
distributions, etc.),we study fundamentals on Markov chains (transition probability, recurrence, stationary distributions, etc.).
Moreover, we overview random walks, birth—and-death processes, Poisson processes, and their wide applications.Background
knowledge on elementary probability is required
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1. Introduction2. Random variables and probability distributions3. Independence and dependence4. Markov chainsb5. Transition
matrices6. Stationary distributions7. Topics in Markov chains I8. Topics in Markov chains 119. Topics in random walks I10. Topics
in random walks IT11. Galton—Watson branching processesl2. Poisson processesl3. Queuing theoryl4. Brownian motion — An intuitive
introductionlb. Summary
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submission of a report on the problems shown during the lectures.
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A text book or references will be introduced in the first lecture.
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Please send me an e—mail.
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7 Highly—Reliable System Design Prof. Masanori Hariyama

Bt

BERHDOER - BIEEROSER BIES

TEHY AT DOWBESRRB R IR D87 4e - BRI LA T 10O HERT 2. BRI, (SEEORESMES, TTEEORIHIC
K O BRENER RIS 572D 7 4 —V kR LT MR, EA mﬁkﬁﬁ/}'fim%ﬁw LIS DWTHET 5.

Fundamentals of highly reliable and safe information system design against faults and errors are presented in the lecture. The
contents include: basic concept on reliability, fault—tolerant technology using redundancy, and highly reliable system design
methodology.
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1 Background of highly reliable and safe design of information system? Fundamental of reliability measure (Reliability.
MITF, Availability) 3 Fault—tolerant design: Static redundancy technique4 Fault—tolerant design: Dynamic redundancy
techniqueb  Fault—tolerant design: Error correcting codes 16  Fault—tolerant design: Error correcting codes 27  Centralized
system and distribution system8 Design methodology for distributed system9 Software—system design: Object—oriented modeling
110 Software-system design: Object-oriented modeling 211 Software design based on TDD(Test—driven development)12 Anomaly
detection based on information engineering approaches 113 Anomaly detection based on information engineering approaches 214 Case
study of a highly reliable practical systeml5 Summary
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The score is evaluated by a final examination
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Lecture materials will be provided for students
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Mathematical Modeling and Computation Prof. Satoru Yamamoto
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This lecture introduces typical mathematical models on some physical and social problems observed in nature and in events which
are basically formulated by a system of nonlinear partial-differential equations, and also teaches the numerical methods based on
the finite—difference method for solving the mathematical models. Each student is subjected to make his own mathematical model
and submits the computational result as the final report.
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1. FHEECERPEOBMEEZD 1 2. FEEEIRIEOMEED 2 3. RIS SEBRET V4. SO OZ Mk 5. JiBEigo
BORET N EZERE6 . BAREHGOBIRET NV L ZE0RET . WG OBERET NV & 72058 . SUGHEBERGOBIRE TV & 7253k
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1. Introduction to mathematical modeling and computation I 2. Introduction to mathematical modeling and computation II3.
Mathematical models of reaction equation4. Numerical method for reaction equation5. Mathematical models and the numerical
method for diffusion problems. 6. Mathematical models and the numerical method for heat—conductive problems 7. Mathematical
models and the numerical method for wave problems 8. Mathematical models and the numerical method for reactive—diffusion problems
9. Mathematical modeling of a reactive—diffusion equation1l O. Mathematical modeling of a system of reactive—diffusion equations
1 1. Mathematical models and the numerical method for further complex problems I1 2. Mathematical models and the numerical
method for further complex problems IT1 3. Programming of mathematical models and the computation(self study for making the
final report) 1 4. Programming of mathematical models and the computation(self study for making the final report) 1 5.
Programming of mathematical models and the computation(self study for making the final report)

PRI OV R O RTE
BfeLR— ML 0 EHIT 2

Evaluation will be based on the final report.
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A lecture note and the related files were uploaded at the ISTU web site.

BEY =7 A b
ZHBIZHEhE L7-EE S D http://www. caero. mech. tohoku. ac. jp/Shiryou. html
The related files are also uploaded athttp://www. caero. mech. tohoku. ac. jp/Shiryou. html

F7 4 AT U— (ERKFTRERHH)
A—)LCxhitr (yamamoto@caero. mech. tohoku. ac. jp)
E-mail to yamamoto@caero. mech. tohoku. ac. jp
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Theory of Computation
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Computer Structures
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The microprocessor is considered to be a key technology in present—day information society — its applications are ranging from
embedded systems to high—end supercomputers. The course will introduce the basic organization of computers and their design
principle. The goal of this course is to learn the fundamentals of computers, performance measures, performance evaluation with
benchmarks, machine languages, computer arithmetic, processors (with datapath and control), performance enhancement through
pipelining, and application case studies, resulting in better understanding of the basic concept of hardware/software interface
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A0 130 A== N T LB T T A AR 14, ZOMOEPEREETE 5. <A 7 n Tty Y OEREE IS

1. Fundamentals of Computers (Historical Perspective)2. Performance Measures for Computers3. Measuring Performance with
Benchmarks4. Fundamentals of Machine Language (Hardware/Software Interface)5. Fundamentals of Machine Language (Supporting
Procedures in Computer Hardware)6. Translating High-Level Languages into Machine Codes7. Computer Arithmetic (Integer
Operation)8. Computer Arithmetic (Floating—Point Operation)9. Processor (Single—Cycle Machine)10. Processor (Multi—Cycle
Machine) 11. Enhancing Performance with Pipelining (Overview of Pipelining)12. Enhancing Performance with Pipelining (Pipelined
Datapath) 13. Superscalar and Dynamic Pipeliningl4. Other Techniques for Performance Improvementl5. Practical Microprocessors and
Their Applications

FGRERH D 71 R UL YE
AR - LA R GIED + BRI SIS ERAITTHIT 5.

Evaluated based on the results of final examination, home assignments (three times) and record of attendance

BRE - 3EE
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o

David A. Patterson and John L. Hennessy, Computer Organization and Design: The Hardware/Software Interface, Morgan Kaufmann
Pub.

BEY = 7% A b
http://www. aoki. ecei. tohoku. ac. jp/lecture/CS/
http://www. aoki. ecei. tohoku. ac. jp/lecture/CS/
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students can contact the instructor via e-mail.
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PEERR GRS NAEEE RN T 272 T, BRSNS 7 v MK VEEENERZ BT L. D720 ~ATTR, RVBNDHDH
T

students are required not only to submit class assignments but also to review each class using handouts. The lecture is
challenging and hard, from which students can learn many.
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15 Intelligent Integrated Systems Prof. Takahiro Ha?yu, Prof. Masanori BHzE
Hariyama

BERHDOER - BIEEROSER BIES

R & 7Tt o T —%T 7 T, S BICHREERD TG SHTVHRESERES AT AOHFEZFHRT 5. GRS, FREER 27
LOFE, EERE L SEINEES N AR LIZ VIST 7 at o oS LoyLy g U A, ON0S EFEEROmERE L L B, Vav >
AXYTTAVLS I, BTN DIERES LA RIS 5 EERE VST OIEEE, BIFERE O v v 7 HEUCEIh 2 325EHl, AT A
LST DFEAsRG 72 & Th 5.

Fundamentals of intelligent integrated systems such as integrated circuits technology, VLSI processor architecture and
intelligent VLSI computation are presented in the lecture. The contents include: introduction to intelligent integrated systems,
high-level synthesis of high—speed low—power VLSI processors, characteristics of a short—channel MOS transistor, low—power CMOS
VLSI architecture, reconfigurable VLSI, circuit implementation technology for high—performance VLSI processors related to timing
closure, signal integrity, power integrity and clock generation/distribution, VLSI design CAD, and design for testability
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b, INEYE R OB DT O EER 3. (MOS E/4mE 3. 1 ZuvZFEMER 3. 2 MS hToUAZOMME 3. 3
CMOS GRFEIEIHE 3. 4 CMOS FREKOEMEAE L « ARMMEES ML 4. FPGA L ZDIEH 4. 1 FPGA DEME 4. 2 FPGA ORANERK
4. 3 FAFIvIVar 74Xy 7707, AOEWEFRLEFA S, @R VLST 'ty Y OREERT SRR 5. 1 XA Iv s
sa—Uy 5. 2 VIINALTIUT 4 5.3 NRU—ALTIUT 4 5. 4 IaysRBAERRESEEGN 5. 5 ZoOfo3E
R 6. HREHERT AT AOFEGEGEHIN 6. 1 EHFORSFEL Verilog DL 6. 2 AT ALST 6. 3 VISIOTRA b
1 Outline of intelligent integrated systems—— —————— VLSI chip with built—in intelligence ——2 Fundamental on high—
level synthesis of high—performance VLSI processors 3 Scheduling4 Allocationd Synthesis example for high—performance, low—
power VLSI processors6 Characteristic of a MOS transistor 7 Analysis and evaluation of speed and power dissipation of CMOS
VLSI8 Advanced Low—power VLSI architecture9 FPGA and its applicationslO Dynamically reconfigurable VLSI11 Circuit technology of
high—performance VLSI processors and an interconnection probleml2 Circuit technology for signal integrityl3 Circuit technology
for power integrityl4 VLSI CAD and Verilog—HDL 15 Design for testability

B HIE DK O

HARGIROFERAC LV RIS 575, 10 3—F > ML FOHEATLR— MEHIRREBET 25505 5.

Principally the score is evaluated by a final examination. In a special case, report submission is considered as the weight
less than 10%.

BRE - 3EE

RFROBREL LT, F2EAT 5. ZEELTEO®EY. (1) J. M. Rabaey, A. Chandrakasan and B. Nikolic: Digital Integrated
Circuits—A Design Perspective, 2nd Edition, Prentice Hall (2003). (2) Wayne Wolf, Modern VLSI Design, Printice Hall
International Editions (1994). (3) D.Gajski, A.Wu, N.Dutt and S.Lin, High-Level Synthesis : Introduction to Chip and System
Design, Kluwer Academic Publishers (1992). (4) #&H=Z, LSI XEtOMEELlN, 727 7 71 % (1999). (5) Harry Veendrick, Deep-
Submicron CMOS Ics, From Basics to ASICs, Kluwer BedrifsInformatie (1998). (6) Yannis Tsividis, Operation and Modeling of The MOS
Transistor, WCB McGraw-Hill, 2nd Edition (1999). (7) A. Chandrakasan, W. J. Bowhill and F. Fox : Design of High— Performance
Microprocessor Circuits, IEEE Press (2001). (8) A. Bellaouar and M. I. Elmasry: Low-Power Digital VLSI Design—-Circuits and
Systems, Kluwer Academic Publishers (1995). 728, &3 L OBEGROZEMY, A IGE S5,

(1) J. M. Rabaey, A. Chandrakasan and B. Nikolic: Digital Integrated Circuits—A Design Perspective, 2nd Edition, Prentice Hall
(2003). (2) Wayne Wolf, Modern VLSI Design, Printice Hall International Editions (1994). (3) D.Gajski, A.Wu, N.Dutt and S.Lin
High-Level Synthesis : Introduction to Chip and System Design, Kluwer Academic Publishers (1992). (4) Harry Veendrick, Deep-
Submicron CMOS Ics, From Basics to ASICs, Kluwer BedrifsInformatie (1998). (5) Yannis Tsividis, Operation and Modeling of The MOS
Transistor, WCB McGraw-Hill, 2nd Edition (1999). (6) A. Chandrakasan, W. J. Bowhill and F. Fox : Design of High- Performance
Microprocessor Circuits, IEEE Press (2001). (7) A. Bellaouar and M. I. Elmasry: Low—Power Digital VLSI Design—Circuits and
Systems, Kluwer Academic Publishers (1995). * The other references are shown in the printed material.
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http://www. ecei. tohoku. ac. jp/hariyama/lecture. htmlhttp://www. nge. riec. tohoku. ac. jp/ja/lecture/
http://www. ecei. tohoku. ac. jp/hariyama/lecture. htmlhttp://www. ngc. riec. tohoku. ac. jp/ja/lecture/
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Monday 16:00-18:00 [Contact to Hanyu] Laboratory for Brainware Systems, Research Institute of Electrical Communication [Contact




to Hariyama] Department of Electronic Information Systems 2-404
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Parallel and Distributed Computing
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Foundations of Software Science

2 44
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Guaranteeing the reliability of software is crucial in the modern society where a variety of social infrastructures are
controlled by computers. We lecture methods of understanding software as a scientific object in a mathematical approach and
discussing/verifying its behavior with rigor. Specifically, we cover computation models and their formal semantics that form the
basis of software description, as well as software specification, verification, and type systems based on those models and
semantics.

e )
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May vary every year. Will be announced in the first lecture.Standard schedule as follows:1. Introduction, basic logic
(propositional and predicate) and set theory2. Inductive definitions; syntax of untyped lambda—calculus3. Small-step reduction
(operational) semantics of untyped lambda—calculus4. Church encodings in untyped lambda—calculus5. Simply typed lambda—calculus6
Natural deduction for propositional logic; Curry-Howard correspondence/isomorphism?. Dependent types and predicate logic8
Midterm exam9. Review of midterm examlQ. State transition systemsll. Bisimulationsl2. Calculus of communicating systems (CCS)13
CCS (cont.)14. Final examl5. Review of final exam

AR oD R UL
L= b LRI L.

By assignments and examination
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Will be announced in the first lecture.

BEY =7 A b
http://www. kb. ecei. tohoku. ac. jp/ sumii/class/software—kiso—kagaku-2019/
http://www. kb. ecei. tohoku. ac. jp/ sumii/class/sof tware—kiso—kagaku—2019/
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By appointment (by e-mail).
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T2, FELLIF#EFRE T =7 _— http://www. cal. is. tohoku. ac. jp/class/architecture/ZZMBD Z & (77 v ZAHIMEN$H D DT, FHAMIHY
BEIGEHTHZ L),

The term “;computer architecture” ; means the concept of designingcomputers and is also its philosophy. This course beginswith
the basic principles of computers, and then talks aboutinstruction—level parallel processing, vector processing
parallelcomputing systems, and their control mechanisms. Supercomputingtechniques such as vector systems and accelerators are
also reviewed. See the class web pagehttp://www. cal. is. tohoku. ac. jp/class/architecture/ for more details. (Contact instructors to
have an access 1D).

BT

| ara—27—%77F ¥ A2 a5ty MOFEREFER3 /31 7T 4 AR s LoLlFIEE ZOFIF (1)5 fds Loabgiit:
LZOFIA (2)6 L VWFMEE ZOFIF Q)7 AEVUHSE (D8 AEVFE (29 WHRLE 27 2 ()10 WHREE 2T 2 (2)11 X
7 bAT eyt 12 BT e Y (1) 13 s e o9 (2) 14 #iEeE T vt v (3)

1 Introduction to Computer Architecture2 Instruction Set Principles and Examples3 Pipelining4 Instruction—Level Parallelism and
Tts Exploitation I5 Instruction—Level Parallelism and Its Exploitation I16 Instruction-Level Parallelism and Its Exploitation
IT17 Memory Hierarchy I8 Memory Hierarchy 119 Multicores, Multiprocessors, and Clusters I10 Multicores, Multiprocessors, and
Clusters II11 Vector Processorsl?2 Graphics Processor 113 Graphics Processor 1114 Graphics Processor 111

FERHloD 7 K O HE
P LAR— N1, 2B FELA— 1 EEZFEEL, FONECRHIET 5,

Evaluated based on the results of two or three home assignments as mid-term and final exams

BAE - 5EE

1 Computer Architecture: A Quantitative Approach, 5th Edition * John L. Hennessy and David A. Patterson * Morgan
Kaufmann, 2011 * ISBN:9780123838728

1 Computer Architecture: A Quantitative Approach, 5th Edition * John L. Hennessy and David A. Patterson * Morgan
Kaufmann, 2011 % TSBN:97801238387282 Computer Organization and Design: The Hardware/Software Interface, 4th Edition * John
L. Hennessy and David A. Patterson * Morgan Kaufmann, 2008 * JSBN:978-0123744937/1SBN10:0123744938

BEHE Y = 7 A |k

http://www. cal. is. tohoku. ac. jp/class/architecture/
http://www. cal. is. tohoku. ac. jp/class/architecture/

A7 4 AT U— (HEKTRERFHE)
FFHEIIE A% 4:00—5:30 (CFAICE A —/L - EafS CHlg2 952 &)
4:00—5:30pm, every Tuesday (An appointment in advance by e-mail or phone is needed)
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TR Y N T — 7 BB U s, A% O B EAEOHFOR A2 L U CORHE0RIEE L oo D, = 9 LiciEHze
B, Ax DR - FRIIS Ul 2070080 B 2 DFaRI BT X 287 LUEEZER & LTRHIATE 2 X910 272013, R oHhT
N Lt « BB 25000 AT AEEA LT, AxDaa=lr—va UROEERBECIHRL T ZEaskwbns, AlETid, 2oL
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=V hTH (=Y b N TFT—T ey F VAT A ISR BRRTET D,

Information space over the global networked environment supports everyday life and social activities of people and creates new
life styles as well as information society. To make use of an information space as a new workspace in which people can realize
various activities freely and flexibly, it is necessary to introduce intelligent systems, which can cooperate and collaborate
with people in the workspace, to support communication and activities in an intelligent way. In this lecture, the concepts and
design technologies of such a new workspace are discussed, focusing on the essential technologies such as Information
Communication/Network Engineering, Cooperative Distributed Knowledge Information Processing and Agent Engineering
(Agent/Multiagent system technologies).

EE i)

BB 208 G L % o T BT YA /S HR03 S 2= r—s 5 AT s % T =T ORI S
[\l : vy NT—2 U= TOISH : P—ERE6E : Fy U= U= T O E#H - FEE 7 ==Yy MRSV Ea—T 4 7 8
OB L =V FT— 2 R AT AR b o< U F T 2= R =T ML O o=V b URT M
LEOIHREL 1R 2=V = MAfa L Ea—7 4 7O F1 26 2=V =r Mafa s Ea—7 4 7oA #1 3
Yz MBI Ea—T L/ OHAID) 1 40 =—Yxr MEfa L Ea—F 4 L7 OIM AV L 50 FE2 D

(1) Introduction (2) Communication and Network(3) Communication infrastructure of cyber society (4) Networkware(5) Application
of networkware (6) Agent and Multiagent (7) Agent-based computing (8) Cooperative distributed problem solving and multiagent
system(9) Human interface and agents  (10) Design and design support of agent systems(11) Application of agent—based
computing (I) (12) Application of agent-based computing(II) (13) Application of agent—based computing (III) (14) Application of
agent-based computing (IV) (15) Summary

FAERHloD 7 K O HE
L b HIERRSIC & 0 AR5,

Evaluation will be based on report and attendance

BRE - 5EE

ZEE D) HH, A ==Y =0 bTE, A—241 (2002)2) WEH () 0 ==Y hERIBA L E T I T 4 TRy RU—7, A
fiff (2003)3) AT : AT mae & Amikiss, #ass (2014)

1) T. Nishida, T. Kinoshita, et al. : Agent Engineering, Ohmusha (2002) (in Japanese)2) T. Nishida(Ed.) : Interactive Network
with Agents, Baifuukan (2003) (in Japanese)3) T. Kinoshita : Artificial Intelligence and Knowledge Information Processing, Asakura
Shoten (2014) (in Japanese)

BEY =791 b
http://www. k. riec. tohoku. ac. jp
http://www. k. riec. tohoku. ac. jp

A7 4 AT U— (H#RTRERFE)
WA UK VBERE. EROGATIE T A —/LVCHIFETPET 5.

You can always access by email. If you want to talk personally, please make advance reservation by e—mail.

Z DAt
RREICEE L TRIV, Ay LR BRUBENIZIT - AHH5ME, M631 B I
The lecture room is located at Katahira campus. Seminar RoomM531 in the main building of RIEC
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- AR
7 High—Performance Computing

BERHDOER - BIEEROSER BIES

EMERE R A T 2 A —a  Ea—F VAT AZONWT, /N~ Ry =T & V7 by =T O/ T2, AT, WIsEo
B AR BIWFBFRS AT LD/ ~N— R = TRERT, W7 L) Xag&atk, W7 m 7' 2 o 73k B OMBEHIEEIC
WGERT D, SbIT, AMHEHRE XX D AT VAT AIOWGERT D, it LUTER Y = 73—V
http://www. sc. cc. tohoku. ac. jp/class/uhsipa/ZZBHDOZ L, (77 B RHENHDDT, FRNTFLHE~NEETL L)

This course reviews supercomputing systems from both aspects of hardware and software. The course talks about the importance of
parallel processing, parallel system architectures, parallel algorithm design, parallel programming, and performance evaluation
methodologies. The course also discusses the memory systems necessary for supercomputing. See the class web page
http://www. sc. cc. tohoku. ac. jp/class/uhsipa/ for more details. (Contact instructors to have an access ID)

BEERE

1 SPFRERAFT 2 WF7 —F%7 7 F 3 WHIT7 /T Y AAEGEE (D4 W72 ) RA3E (25 Ave—y s omarsoI076
HHAERD TR T T I 7 T WHRBROVERERHT 8 AE Ve T — X FH AEAEY 10 FrviaAEY (D11 FrviaAE]

@12 WHEHFHL AT L 13 v FTayPHATY VAT A (D4 v AFTaeyPHAT) VAT A (2)

1 Introduction to Parallel Processing and Programming? Parallel Architectures3 Parallel Algorithm Design 14 Parallel Algorithm
Design II5 Parallel Algorithm Design 1116 Message Passing Programming7 Shared-Memory Programming8 High—Performance Memory Design
and Memory Management9 Virtual MemorylO Cache Memory 111 Cache Memory 1112 Parallel Computersl3 Memory Systems for Muptiprocessor
Systems 114 Memory Systems for Muptiprocessor Systems II

FGERHEI DT 15 K U
FRILAF— N1, 2 [ R L A= b LERERL, P CIHIT 2,

Evaluated based on the results of two or three home assignments as mid-term and final exams

BRE - 2EE

1 Parallel Programming in C with MPT and OpenMP * Machael J. Quinn * McGraw—Hill Companies, 2002 * ISBN:978-
0072822564,/T1SBN10: 00728225622 Memory Systems : Cache, DRAM, Disk * Bruce Jacob, Spencer W. Ng, David T. Wang, and Samuel
Rodriguez * Morgan Kaufmann, 2007 * ISBN:978-0123797513/1SBN10:0123797519

BEHE Y = 7 A b

http://www. sc. cc. tohoku. ac. jp/class/uhsipa/
http://www. sc. cc. tohoku. ac. jp/class/uhsipa/
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AR FI /% AEDE BIED 03 (HRITC A—/) + GRS Gl 5 = &)

4:00—5:30pm, every Tuesday (An appointment in advance by e-mail or phone is needed)
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2 “FHA H Hiroki SHIZUYA, Masao SAKAI, Shuji PRz
Cryptology ISOBE

BERHDOER - BIEEROSER BIES

THE S 2 U T o ZHOLT D72 0HE & 22 BRI SHEER A5, ORIV S RE0E. San, FHRRERG L EOSRERIEIC OV
THERAVER Lo DD, BEBoHIT-E, SRR AERTRED RS 23S AR AT 5700, RS OB 2 AR5 2
JACOWTIRT D, FT-, Arthur-Merlin 7 —A0xtahE, ¥ rfGEHOBES A BT 5 & L blo, X2 T 4 VAT LA~DEIK
HORAA, FHE RIS & OB Ele oW T it s,

The purpose of this class is to overview the fundamental theory of cryptography and information security.We first study some
preliminary theory including the elementary number theory, algebra and computational complexity.After that, we study the main
topics of this class: that includes number—theoretic public—key cryptographic schemes such as RSA and Diffie-Hellman s key
exchange, and zero—knowledge proofs.

EE i)

L AV TF—varvo Avrhagdrval: BEEPEROEARR 3. B ((ECROIEIED 4. (IR Q) (oD
FERERER 6. AR Q) (WIETEEGm 6. B () (RFOVRGBFHEEERIRD 7. BESC BRI 35 < AR5 (1D 8. BlioeEk
R RS < ABHgERE S (2) 9. SRIKBIGM R IS < ABREERE 5 (1) 10, SRR RIS < ARSI = (2) 1. KB BTd
DIHANE X F712. BRG] 13, fFHREx=V T 11 Bﬁ?‘_éﬁxﬁ@ﬁ% D14, e = )7 1B DR (2) 16, FRSHER

1. Course Overview2. Introduction to Cryptology3. Algebra (1) (Fundamentals of algebraic structure)4. Algebra (2) (Fundamentals
of algebraic structure)b. Algebra (3) (Elementary Number theory)6. Algebra (4) (Some Cryptographic Primitive Problems)7. Public—
Key Cryptography: Discrete LogarithmBased Schemes (1)8. Public—Key Cryptography: Discrete LogarithmBased Schemes (2)9. Public-
Key Cryptography: Factoring—Based Schemes (1)10. Public—Key Cryptography: Factoring-Based Schemes (2)11. Security Notionsl2.
Zero—Knowledge Proofsl3. Current Topics on Information Security (1)14. Current Topics on Information Security (2)15. Term Paper
Assignments

Wﬁﬁﬁ@ﬁ&&@%@
SR L AR — MZ L 5. HRITBE SN2,

The course grade w111 be evaluated by the term paper. Attendance records will not be taken into consideration.

BRE - 3EE

BEEIIER L7V s, BB ORETHE, PO Snd. £z, MBI U TERIDELT S b.

There is no specific textbook for the class. Literatures strongly related to this course will be introduced at the first
lecture. Some handouts on selected subjects will be provided.

BEHE Y = 7 A B

174x79—(ﬁ%7%ﬁﬁ)
FRSET 7200, AWK AERITZIHNT 5. ET2, WROMERH LGS A—/VTHET 5. 7 FLAYIEZETH R 5.
Although regular office hour are not arranged, you can send e-mail to the specified address for your question. Visit by
appointment is possible. The e-mail address will be given at the first lecture.
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NIRRT DHIBHES ) A 1B N THE 2 DRI O T D BB RIZ T 2 Ra il LT, B KOO SHE A2 5.2 5 HIEIC
ONT Y B— M v VBN AE L Ca U b, INEFREIZOWTERITE A N T AL 507 3V ofitt, g7 —4 ~—2A
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This course explains only required information efficiently extracted out of the huge amount of information far exceeding the
judgment ability which man has, and discusses it through remote sensing satellite imagery processing about the method of giving
support of understanding and judgment. Environmental Informatics is introduced by an extraction of the category by means of a
multi—dimensional histogram, image database construction, algorithm and so on. The lecturer explains as an application example
for the conception the carbon dioxide reduction made into the cause of global warming by management of a large-scale forest fires
from the viewpoint of information science.

BT

511 - e (R OFEH0 25 218 « Ve— Mev v ZER GALRZER) 55318« SHiiE & BREENTEE 4[E] : 3TE A N
LRSS SR« H7 2V SERRTEIAEEE 6 18] « FEIEREE 78] . RRUBYSNTES S 1A « SERMRNTER O [R] : HifgT— X ~—2F 1 O[Al : /&
SfRAERMTEIEIEES 1 110] Ak A 1 28] « AARICSRORREE 1 3(a] : KSUEORMRHE 1 418] : —FR{WIRSEH DA KRR IS O3]
R DT DMEAEES 1 51R] - K

1: Introduction (Common sense of information processing )2: Outline of the remote sensing (Tohoku University Station)3:
Geometric correction and environmental analysis4: Three dimensional histogram and feature extractionb: Category boundary
determination method6: Cloud region extraction7: Air pollution analysis8: Yellow sand analysis9: Satellite image databaselO:
High-resolution satellite imagell: Image fusion processingl2: Forest fire detectionl3: Fire smoke detectionl4: Conception of
carbon dioxide reduction by management of a large—scale forest fireslb: Summary

FAERHl D75 R UFEE
BB L LAR— MKV EHET 2, B HBET S,

Students are evaluated on examination and short essays. I will evaluate the total score taking into account the attendance.

BRE - 3EE

1. J.Kudoh, S.Noguchi, A Study of Three-Dimensional Histogram Using the NOAA AVHRR Images, IEEE Transactions on Geoscience and
Remote Sensing, 29, 736-741 (1991).2. K. A. Kalpoma, and J. Kudoh, Image Fusion Processing for IKONOS Im Color Imagery, IEEE
Transactions on Geoscience and Remote Sensing, vol.45, No. 10, 3075-3086, 2007.3. 7K#MR, TAEHi—, MODIS 5&—& Z -2tk s
WO T=ODRHE T 7 —BETFEORPE, BARY B— Mol 78855 Vol. 33, No.1, pp.38-47, 2013. 4. KAUR, BB, —ifissd,
THER— + KB OBBERRUG AR DT= DD MODIS 7 —#FIfiE, BARY £— Mo 7%, Vol. 33, No. 4, pp. 298-307, 2013

1. J. Kudoh, S.Noguchi, A Study of Three-Dimensional Histogram Using the NOAA AVHRR Images, IEEE Transactions on Geoscience and
Remote Sensing, 29, 736-741 (1991).2.K.A. Kalpoma, and J. Kudoh, Image Fusion Processing for IKONOS 1m Color Imagery, IEEE
Transactions on Geoscience and Remote Sensing, vol.45, No.10, 3075-3086, 2007.

BHEY = 71 |k
http://www. kudoh. cneas. tohoku. ac. jp/
http://www. kudoh. cneas. tohoku. ac. jp/

FT7 4 AT U— (HERKFIRERH)
A/ R RS R TR 5,

You can always access by email. Questions are accepted at after class.

Z Ofth
WHE (PSR BN

Lecture will be opened in (odd year) every two years.




B AR

i 7 % #® H HYHEE B
BT a T 47
15 | Project-Based Learning for Frontier Mechanical (BRI 2 E) BHzE
Engineering

BEFHHOB) - BEER O BIRS

RO

FRERHR D IR UL TE

2RE - 25E

BEHE Y = 71 k

7 4 AT U— (HE#FTRERE)

a2




B AR

i ® ¥ # H 8B BRAA
VAT MEREEEE T a -

Mathematical System Analysis I a

BEFHHOB) - BEER O BIRS

R

FRERHR D IR UL TE

BiE - B

BEHE Y = 71 k

7 4 AT U— (HE#FTRERE)

a2




B AR

] 7 % ® B HYHEEB BRsAA 1
. VAT NERSET T b i =
L Mathematical System Analysis I b iy At i

FEREDOBEH - IEROER BIES

CEITAN) 7T 7 OO OV TR AT ). O WAL L CIIERFBIROMEE, Dirichlet i, Laplacian OEAERIE %
JERE, BMEOWE - FHICH 5. HIZZETF 721 C Laplacian O ATTESSEHMREI TR & it A el 2 7277 7 Oy F A4 1)
VT OFEE HEBEIEREL TL 4. Laplacian OFEAE, FEER, BWEOFHmA ERBRO— L LTHET 5.

R

1. FF:itike 7o 7HERORES « 52, 7T 7 b Laplacian & Green DEFE3. Dirichlet 4. Cheeger-Maz' ya DRGNS, HEE
L) ZARH—TTFT 6. Y ANRH—TZTDIGH T, Laplacian OFEAMERIES. Alon-Milman DA% 9. 2B Cheeger-Maz’ ya D
A& 10, Faber—Krahn OASER 11, BUZOFHI 12. Davis-Gaffney OASERK 13, FEHTIED LA D OFHIE 114, EATIED A5 OFH TT15.
FED T )5 OFF

PRI D7 B O
HURSRIS KOV AR — MLVl 5.

2RE - 2EE

Alexander Grigor’ yan#% [Introduction to Analysis on Graphs] , AMS REJEVEVE/MVHR—% [HEHS AT LRI | HOEKFHE RIS

BEHE Y = 71 b
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Mathematical System Analysis II
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Mathematical System Analysis III Shigeru Sakaguchi

BERHDOER - BIEEROSER BIES

TR R S & SR BRHIG AR 2T MIBIND, R EBRNT, —RICfifa BB OB Z VT 2 &1ET
TV, ZOFZETIY, HEAE oYU A ST RO (RO EMROEMIINEES) 20, Ty G, v
R 7ZE], TS O L 72 HiE RS UET 5,

Partial differential equations appear in models describing various natural phenomena. Except some special cases, in general,
solutions cannot be written by using concrete known functions. In this course, we deal with a basic theory (existence and
qualitative properties of solutions, etc.) of parabolic equations including diffusion equations on composite media. Necessary
tools in mathematical analysis(functional analysis, Sobolev spaces, real analysis, etc.) are prepared.

e =]

(1) BUBEROTRE(Q) AR L83k (3) BL-IL RZER & ST B 1(4) B~ RNZE L) 2B 2(5) VAR L7725 1(6)
VARV TZEM 2(7) A BB TERTE Q) /N ISR & ARy 1(9) 23w NZERERIEL L AR TRy 2(10) TNz
FHERSH & AR —Fisy 3(1D) N ~ZERHEBHEOZERH] 1(12) ~3F v ~ZefiERI 7= 2(13) s S RRE OG5 fiR D — ETFE
(14) HME R FYETE L 3R (15)  33fiRosEeert:

(1) Reaction diffusion equations(2) Composite media and weak derivatives(3) Hilbert spaces and Banach spaces 1(4) Hilbert
spaces and Banach spaces 2(5) Sobolev spaces 1(6) Sobolev spaces 2(7) The parabolic initial-boundary value problems(8) Banach
space-valued functions and Bochner integral 1(9) Banach space-valued functions and Bochner integral 2(10) Banach space-valued
functions and Bochner integral 3(11) Spaces of Banach space-valued functions 1(12) Spaces of Banach space-valued functions 2(13)
Uniqueness and existence of weak solutions of the parabolic initial-boundary value problems(14) Semilinear parabolic initial—
boundary value problems and blow-up solutions(15) Continuity of weak solutions

PSRRI 0D 51 B UL
LR—k
Report

g - 25E
BEBLWEANT S,

Some references will be introduced in lectures.

BEY = 7 A b
http://researchmap. jp/sigersak2012415
http://researchmap. jp/sigersak2012415

7 4 AT U— (HE#KTRERE)
4HEH 10 1 30-11 : 30
Friday 10 : 30-11 : 30

Z DAt

BHEDSE L QO DG RIIEAICISETITH 1S, HEITIG U CHAGE T Ol 232,

When at least an overseas student chooses this course, the lectures are basically given in English. Also, if necessary,
supplementary explanations are given in Japanese for Japanese students.
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Algorithms Theory

1 28
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TNTY RLTE, ARV AT DO AR D B L 22> T D, &b, EEEMEZEST 57-01ad, ELWT L)
R LBHFEOHFIAWIATH D, AHFECIL, T3 Y XL EFRHEIEOBLED SEERINEON ZORARN 3G HETE 2 M 554
HRET D, AGEZE T, WHIT AT R4, R VT Y XA, fERAT AT ) XL E B0 AN, T3 Y XAOEEAGAICON TS
AL TNE T2V, 75, ASHIRITAASETIT O 2, BUEERCESR BRI D I IIEE L 72 D,

Algorithms now play a very important role for the reliability and efficiency in several social systems. This course focuses on
design and analysis of algorithms from the viewpoint of theoretical computer science. We deal with parallel algorithms,
approximation algorithms, randomized algorithms etc. We also show some applications of algorithm theory to practical problems.
All materials will be prepared in English although the lecture will be given in Japanese.

BEERE

1. WSR2, TAT) RAOFM 3. HEWIEE4. BEE 1 5. BRGGHEEG6. KIFVIET. BE2 8. NPFEA9. B 0. BE
31 1. WHTNAY LT 2. FETATY AALT 3. FERHTLTY X014, HE415. AHEROE LD LR

1. Introduction2. Evaluation of Algorithms3. Divide and Conquer4. Exercise 15. Dynamic Programming6. Greedy Algorithms?7.
Exercise 28. NP-Completeness9. PreprocessinglO. Exercise 311. Parallel Algorithmsl2. Approximation Algorithmsl3. Randomized
Algorithmsl4. Exercise 415. Conclusions and Examination

FERHloD 7R K Ok M
U, LA— b, BURIC L 0 RATICIHIT 5,

Evaluation is performed comprehensively based on attendance count, reports, and examination.

BRE - 5EE

1) T.H. Cormen, C.E. Leiserson, R.L. Rivest and C. Stein3 “Introduction to Algorithms” The MIT Press (2009).2) H.S. Wilf
2, OVHRE PR - AR MER, TV Y RALFHEEAM , RIHH, (1988).3) KK B F  CICKkBAT TN XA T —HEE
HESEE: (1999).

1) T.H. Cormen, C.E. Leiserson, R.L. Rivest and C. Stein3 “Introduction to Algorithms” The MIT Press (2009).2) H.S. Wilf,
“;Algorithms and Complexity” ;, Prentice-Hall, 1986.3) T. Ibaraki, “;Algorithms and Data Structures by C” ;, Shyokodo, 1999 (in
Japanese).

BEY = 7 A b
http://www. ecei. tohoku. ac. jp/alg/zhou/alg/
http://www. ecei. tohoku. ac. jp/alg/zhou/alg/

F7 4 AT U— (HE#FTRERE)
BRI LE T8, A— /U THFRIL T E &Y,

Please make an appointment by email.

Z DAt

BEERNY, LReBRE Y = 7Y MBI 238 AT FETHE L, BRI LTl L. BEERIY, MRoiEE (Ao ad TR
a8, GO Y) 2110 2 &, F, MR TPRALFMAETEESURE SR, MRk AT LS EH 2 EREE LU,

As a preparation for each class, students are required to check the lecture slides uploaded to the website above. After the
lecture, students are also required to review the lecture (in particular, reviewing the calculations and proofs by themselves).
It is desirable to extend and deepen their knowledge by reading references.
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Intelligent Systems Science

1 28
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TSR OMER 2T S CHRE S AT ML AT TODDS, FRERTE T K0 SRR EZ A L, &EH T, FAeS
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—FEFNNILT, O OIS E TEfiFT 5,

In this lecture, we deal with machine learning, which is one of the central research topics of intelligent systems. We mainly
focus on the theoretical approaches based on computational complexity and formal language theories, both from basic and practical
view points.

RO

1. EFINSOFE 2. B & BB S DFE 3, FHISFEOSHE 4. RIS EET /L 5. IR ATREM: 6.
o h BORITIT. Vapnik—Chervonenkis 7 8. FYFR LT — 2T 70, BRI X DR 0. SIRE RS5O

F1L. B OIS

Probably Approximately Correct Learning
Reductions

Occam’ s Razor

Vapnik—Chervonenkis Dimension
Weak—learning and Boosting

Exact Learning via Queries

Applications of Machine Learning

NS Ok o

PR 77 R O
LA b R, HIEE b ISR,

Evaluation will be based on report, discussion and attendance.

YFE - BEE
ZEE G S B &, W IR, RERGRIOSRE), BEREESAR WO Mk S, ESA T, NI BB, TR T v — T
L) RAOEERE], B Michael J. Kearns and Umesh V. Vazirani, “;An Introduction to Computationallearning Theory” ;,

The MIT Press. Colin de la Higuera, “;Grammatical Inference” ;, Cambridge University Press.
References:Y. Sakakibara, T. Yokomori, and S. Kobayashi, “;Computational Learning Theory” ;, Baifukan (in Japanese).Y.
Kanamori, K. Hatano, 0. Watanabe, and H. Ogawa, “;Boosting” ;, Morikita (in Japanese). Michael J. Kearns and Umesh V. Vazirani,

“;An Introduction to Computational Learning Theory” ;, The MIT Press.
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Please make an appointment. E-mail address: ayumi@ecei. tohoku. ac. jp
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The most important means of communication are the languages that we use everyday, like Japanese and English. This course
provides an introduction to the natural language processing technology that is used to extract and process the information and
knowledge communicated via languages, focusing on basic technologies ranging from morphological analysis, syntactic analysis and
semantic analysis to linguistic knowledge acquisition. The course is given mainly in Japanese with lecture slides and material
written in English.

BEERE

F1El HRSIEEMYENES 2 [ /R EE 3 al u%ﬁ&%“/ﬁ%éll_l FESCARTES 5 1] R HHORESORANTSR 6 [B] 3R & Bi—(kEs 7[RI
BRORBIF 8 0] BHGHFE 9 B FEEEMEHE 100 BEEE LR a0 WEE 120 T a s T I R 13 TrsT R
S 14 ] 7127‘3‘/7@-5 235 15 [ 7117‘5‘/7@-5:”

1. Introduction2. Classification3. Part—of-speech tagging4. Syntactic parsingb. Statistical parsingb. Features and
unification?. Representation of meaning8. Computational semantics9. Computational lexical semanticslO. Computational discoursell.
NLP Programmingl2. NLP Programmingl3. NLP Programmingl4. NLP Programmingl5. NLP Programming

FGRERH DI B OB HE
HENOBEE . AL — b (FusT 7 - 60k

Exercises (in classroom): 40%Final report (programming project): 60%

BRE - 3EE

Jurafsky, Daniel and Martin, James H. Speech and Language Processing. Prentice-Hall, 2000 (2nd Edition only!); Bird, Steven et
al. Natural Language Processing with Python. Oreilly & Associates Inc., 2009

Jurafsky, Daniel and Martin, James H. Speech and Language Processing. Prentice-Hall, 2000 (2nd Edition only!); Bird, Steven et
al. Natural Language Processing with Python. Oreilly & Associates Inc., 2009
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http://www. cl. ecei. tohoku. ac. jp/index. php?CommunicationScience
http://www. cl. ecei. tohoku. ac. jp/index. php?CommunicationScience
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Office hours are from 10:30 to 17:00 on Thursday. Make an appointment in advance via email. The contact information for the
lecturer will be given in class.
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Design and Analysis of Information Systems
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Computer Vision
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Intelligent Control Systems Koichi Hashimoto, Shingo Kagami

BERHDOER - BIEEROSER BIES

S AT AL LTrAy MEIRY BT, FRERINCHIET 5720 DOFEI OV CGERT 2. BT, vRy h¥R~7 4 72, BvARy b
BAFIVA R ) T—=%T I F IOV L, BV a7 AV —RUAT AOFHE LA DIT D, RIS < il
EHRBAERHIME LT, A A= 0, WP, BRI R C, FEOT R ST AMIETEVA R L—a VERRZ RN Dl
2= 2,

The aim of this lecture is to obtain the basics knowledge and to know the latest trend for intelligent control systems.
Lectures on robot kinematics, robot vision, and feedback control theory will be given. Lectures on building blocks for robot
vision systems such as image sensors, image processing and visual tracking will also be given.

e ]
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Reports
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Instructions will be given when needed.
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http://www. ic. is. tohoku. ac. jp/http://www. ic. is. tohoku. ac. jp/ swk/lecture/http://www. cat. csiro. au/cmst/staff/pic/vservo. htm
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Please make an appointment by E-mail.
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1 53 ﬁﬂ{nﬁ+?L Prof. Kazuya Yoshida (Graduate School BRIz
system Control Science . . .
of Engineering)Assoc. Prof. Yasuhisa
Hirata
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AT B, %fz OB BT STV D, ASRFETIE, ML - BT D1 A T ARG A BN L, B AT DT
73? HONCHIERRERFHE DWW CGERATTY . 2. EEOME £7°, HHYEL AT LONRENMEE L, VMmfpTEE VT 7 ) 7ik%
RN D, BT, FERIBS A T 0 AEFT DM AT LOHRHRRGHB R IR 7 1 — R/ 7 HifHRER G HEOEH DY ‘Tuﬁa{s“
5. BARIZ, HWCREAE OMEE AR UIHERREGHAIC OV Gl T 5. 3. BB Zofa Tl RICLL N OSHn & Bg ASHS3
TEHRBAEET D, - IS AT LOSEL BORTE L UCONFHEMITIEE VT ) 7k - 74— RNy 7#&%%[1@%2%&%%&&#@
JE7 14— Ry ZHIHRERGHE - BECRER OMEEZFIM U7 HiIlEReks e

Lectures are given in English. 1. ObjectiveSystems with novel mechanisms are developed in many advanced applications including
medical support, welfare, space exploration, and disaster rescue activities. The objective of this lecture is to learn
methodologies for designing highly complicated mechanical systems through modern linear and nonlinear control systems. 2.
AbstractFirst, modern linear control system design methods are reviewed. Numerical examples are given and students are required
to solve examples using MATLAB. Next introduction of nonlinear dynamical systems is given and methods for analysis of nonlinear
systems, including phase analysis and Lyapnov methods, are presented. Finally nonlinear feedback control designs are
described. 3. GoalsUnderstanding the following topics are shown as goals of this lecture:— Linear system design and how to use
software tools— Stability of nonlinear dynamical equations— Phase analysis and Lyapnov methods— Feedback linearization— Robust
nonlinear control system design

E52 Sy

1. (FHEfETEE VT ) 73k MBS AT AOME, ﬁ*ﬁFﬁ%ﬁ R e, V=T IA 8, v ar, RETEEE. VT 7ﬁ
Bk, VT iR 2.0 IRIET 1 — Ry ZHIESRERGHE AT - REERIAL, SISO v AT ADAHUHYEA L, MIMO S AT LD7 — K7
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ﬁﬂmu)ln+{§

1. Linear system designState space, Linear quadratic optimal control, Kalman filter2. Stability of nonlinear dynamical
equationsPhase analysis, Equilibrium points, Lyapnov methods, Linearization3. Feedback linearizationInput-State linearization,
Feedback linearization of SISO systems and MIMO systems4. Robust nonlinear control system designPassivity, Robot systems,
Adaptive systems

FGERHEi DT K U
WA GG AP 2, #IC &> CIELF— F LR BT 3587555,

Final exam. Reports and attendance may be considered

2RE - 2EE

Applied Nonlinear Control, Jean—Jacques E. Slotine and Weiping Li, Prentice—Hall International Press
Applied Nonlinear Control, Jean—Jacques E. Slotine and Weiping Li, Prentice-Hall International Press
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2 54 Prof. Yoichi SuzukiProf. Akinori Ito PRz

Acoustic Information Science .
(Graduate School of Engineering)Assoc

Prof. Shuichi Sakamoto

BERHDOER - BIEEROSER BIES

TEHRER 2T L, IGHREET AT LT, [HRORIE EZEOHNFELE LT, ANHBREREHZRI- LTS, Lo T, fETHRE
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WD, BUHEOSEHGE VAT L& NFIOBERUERRAED, EO LS ICBHRL CODO0FEifd 2 Z L 2 HIEL 9°5.

In information processing systems and communication systems, human being plays a very important role as the generator and
receiver of the information. Therefore, to realize good systems, good knowledge of human information processing is necessary.
Among various senses, hearing is one of the most important modes and play an important role in our everyday—life communication;
we receive various information from sounds. In this lecture, basic features of human perception, particularly basics of hearing
perception are first introduced. Then, some advanced and comfortable acoustic communication systems based on the good knowledge
of hearing are introduced. This lecture will be given in Japanese.

AT

851 5] FEEFORERE 2 [0] & & ZOMUEIEOSRESF 3 [5] NS L DE B ER 4 0] BERAREOSME (1) NEETESE
5 B BERAEBAOSE (2) WEES6 (3] BT LSS (1) RSB HE, SOREE, vAX 07, SOmIE T B0
e (2) WHIE S SRS 8 (5] St BEME S AT A BT 4 AT VA9 Bl ~/VFT—4 VA SRS 10 [B] 575 OHARN 7o MEE &
SR TR A VIEER 11 0] BheRlp i 73 O —F o« ARt 12 (8] B FRIHE 7 LA (S740B05 13 [8] E 70 AR & G 14 (5]
BUSOIEHRFRE 15 [0 F &

1st The history of acoustics2nd Sound and Measurement3rd Human Auditory System and Psychophysics4th Physiology of Hearing (I):
External Ear and Middle Ear5th Physiology of Hearing (II): Inner Ear6th Phycoacoustics (I): Hearing Loss, Loudness, Masking
Pitch and Perception7th Phycoacoustics (II): Binaural Hearing and Spacial Perception8th Advanced Audio Systems: Auditory
Display9th Multimodal Perception and HearinglOth The characteristics of speech sound and basis of audio/speech codingllth
Advanced audio/speech coding techniquel2th Speech enhancement and array signal processingl3th Automatic speech recognition and
synthesisl4th Music information processingl5th Summary

FRERHT O 5K OV HE

HFER L OV AR— N 2Aam CEECRMET 2. A&IaE, BEE 2B L EOHIEE, K¥EPAEL LTSS LWMEEIToT-LAR— M3
WCThD.

student’ s presence at the lectures and the submission of papers on specified topics are roughly evenly evaluated. Around 2/3 of
presence at the lectures is required. The paper should describe good condiderations on the given topics

HRE - SEE
551 [l H OREE BV TSR .

Instructions will be given at the first lecture.

By = 7 A
http://www. ais. riec. tohoku. ac. jphttp://www. spcom. ecei. tohoku. ac. jp
http://www. ais. riec. tohoku. ac. jphttp://www. spcom. ecei. tohoku. ac. jp
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Friday, 17 : 00~18 : 00 (Making an appointment is strongly reccomended)
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Higher Order Vision Science

1 28
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Humans estimate how the world is through processing information obtained by senses. Vision is one of the most important senses
and understanding vision will contribute to wide variety of scientific and engineering fields. Understanding vision also
contributes to the understanding of essence of brain functions. Vision is a complicated system, which includes color perception,
motion perception, depth perception, form perception, and more, and has important relationships with learning and memory
Appropriate approaches and models are necessary to study vision. This course covers the functions of eye, retina, and visual
cortex and information processing approaches to study them.
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L ST 2. BIRERIP AR 3. SR OHAEREE 4. BIROZZ MR 5. R ORFRIRFIE 6. BIRDAR 7. STAHORRES. JEHDE
9. PURAUEE 10, (R L1 A% 1112, MGESAREG I 113, AMBEAESHNI 1114, MESREGHI 11115, F L0

1. Overview2. Introduction to vision science3. Basic processes of visiond. Spatial properties of visionb. Temporal properties
of vision6. Physiology of vision7. Depth perception8. Motion perception9. Visual attentionlO. Color vision I11. Color vision
IT12. Measurements of brain functions T113. Measurements of brain functions I114. Measurements of brain functions I1115. Summary

SRR HRi D15 K U
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Attendance and course assignments
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Will be informed at the first class
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Tuesday morning (after the class)
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Integrated Fluid Informatics Professor Shigeru ObayashiAssociate

Professor Shinkyu Jeong

2 44 G
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Integrated Fluid Informatics teaches theories in Fluid Engineering, Information Technology, and Knowledge Engineering for
optimization and knowledge discovery in flow related problems. Examples will be discussed in detail for Evolutionary Algorithms
applied to fluid systems and Data Mining of design information,
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1208 WiZel CFD #5374 1H foRRG 15576 B (b L 22 RREHAE T 1R ARA L — 288 [B]  SST 42 Jhcii{ LRTBIC 6% GA &
Adjoint JEOHHEHE 9 M1 G ADREEL & B ARG LA 10 | HEEROZ ARG 1L B F—2~A =27 L AOMk b~ ~ 775 12
[\l HERTHE T 7HEAH 13714 1] JEEMEESS 16 0] WiRiEasE

1st™2nd Aeronautics and CFD3rd 4th Design Optimization5th 6th Aerodynamic Design and Optimization7th Genetic Operators8th
Comparison of GAs and Adjoint Method for Optimizing SST Aerodynamic Shape9th Improvements in GAs and Their Application to
Transonic Wing OptimizationlOth Multi-Objective Optimization of Supersonic Wingsllth Data Mining and Self-Organizing Mapl2th
Knowledge Engineering and Rough Sets13th 14th Response Surface Methodl15th Inverse Design Optimization

PSRRI 15 K OV E
RIS D LAR— M2 L EHIT 2,
Evaluated by the result of assignment
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Not specified
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http://www. ifs. tohoku. ac. jp/edge/
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Make an appointment.
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The general goal of this lecture is to learn a foundation ofprogramming languages and its applications. For each academicyear,
the course focuses on one of the following topics (wechoose (B) in 2019):(A) proof theory of the intuitionistic propositional
logic andproof—theoretical interpretation for various concepts in syntax, semantics, and implementation of programming
languages (Lecturer: Atsushi Ohori). (B) programming methodology as an application of the theoriticalfoundation and implementation
technique of programming languages(Lecturer: Katsuhiro Ueno).
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(A)1. Logic and Language2. Natural Deduction Proof System and The Typed Lambda Calculus3. Proof Transformation and
Compilationd. Sequent Calculi and Compiler Intermediate Langauges5. Proof Theory for Machine Code(B)1. Logic and Language?2.
Polymorphic types3. Pattern matching4. Techniques for generating machine codeb. Garbage collection

%Eaaﬁﬁc‘: LiR— Mz & 5.

by report and exams

BHE - 2EF
W) — 1 EEATT S,

Lecture note will be distributed.
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http://www. pllab. riec. tohoku. ac. jp/http://www. pllab. riec. tohoku. ac. jp/smlsharp/ja/http://www. riec. tohoku. ac. jp/ ohori/
http://www. pllab. riec. tohoku. ac. jp/http://www. pllab. riec. tohoku. ac. jp/smlsharp/http://www. riec. tohoku. ac. jp/ ohori/
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Applications to many fields in engineering like control, signal processing etc. and in information sciences are in mind through
the lecture course for the basic knowledge of statistical machine learning theory as well as stochastic processes. Brief
introduction will be given to methods for applications like statistical estimation etc., and to the relationship with
statistical-mechanical informatics. We first lecture probability and statistics and their fundamental properties and explain the
basic frameworks of Bayesian estimation and maximum likelihood estimation. Particularly, we show EM algorithm as one of familiar
computational schemes to realize the maximum likelihood estimation. As one of linear statistical models, we introduce Gaussian
graphical model and show the explicit procedure for Bayesian estimation and EM algorithm from observed data. We show some useful
probabilistic models which are applicable to probabilistic information processing in the stand point of Bayesian estimation. We
mention that some of these models can be regarded as physical models in statistical mechanics. Fundamental structure of belief
propagation methods are reviewed as powerful key algorithms to compute some important statistical quantities, for example,
averages, variances and covariances. Particularly, we clarify the relationship between belief propagations and some approximate
methods in statistical mechanics. As ones of application to probabilistic information processing based on Bayesian estimation and
maximum likelihood estimations, we show probabilistic image processing and probabilistic reasoning. Moreover, we review also
quantum—mechanical extensions of probabilistic information processing.
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Ist Review of probabilistic information processing2nd Mathematical Preparations (1): Probability and statistics3rd Mathematical
Preparations (2): Variational principles and orthonomal expansion of descrite functions 4th Maximum likelihood estimation and EM
algorithmbth Probabilistic information processing by Gaussian graphical model (1)6th Probabilistic information processing by
Gaussian graphical model (2)7th Belief propagation (1)8th Belief propagation (2)9th Belief propagation (3)10th Belief propagation
(4)11th Probabilistic image processing by means of physical models12th Bayesian network and belief propagation in statistical
inferencel3th Quantum—mechanical extentions of probabilistic information processingl4th Complex networks and physical
fluctuations15th Examinations
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Evaluation is performed comprehensively based on final examination results (80%) and submitted reports (20%).
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http://www. smapip. is. tohoku. ac. jp/ kazu/PhysicalFluctuomatics/2019/PhysicalFluctuomatics2019. pdf &K E 1. AP E: HERET
P S BIEHEABEARTAR, ZRIGHIR, 2006.2. FFFIZE: ~of D7 Ry MT—7 OFGEHIHEROSEE, =aJ4 2009.3. MRS
RRIFRIE - BEHRIY:SCC T4 7T Y THERAUIUBE L BRI — k& 07 e —F L Z2OF2— U 7V, A A4, 2006. 4. [
B, VAW SOENE— PP, PR, ZHESE, AR AR arva—2eva VRS K3 — Bundle
Adjustment, ICP, Bag-of-Features, Nearest Neighbor Search, Stochastic Image Processing —, 7 R=h « X5 ¢ 7HESH, 2010.5
K. Tanaka: Statistical-mechanical approach to image processing (Topical Review), Journal of Physics A: Mathematical and General,
vol. 35, no. 37, pp.R81-R150, 2002.6. H. Nishimori: Statistical Physics of Spin Glasses and Information Processing, —An
Introduction, Oxford University Press, 2001.7. M. Opper and D. Saad D (eds): Advanced Mean Field Methods — Theory and Practice
MIT Press, 2001.8. C. M. Bishop: Pattern Recognition and Machine Learning, Springer, 2006.9. M. J. Wainwright and M. I. Jordan:
Graphical Models, Exponential Families, and Variational Inference, now Publishing Inc, 2008.10. M. Mezard, A. Montanari:
Information, Physics, and Computation, Oxford University Press, 2009.11. K. P. Murphy: Machine Learning: A Probabilistic
Perspective, MIT Press, 2012.12. HWFIZ, RIEE, WEEBAEHE: BHERROSIES:(ER - B 1) —X21), #laEk,
2007.

Textbook in JapaneseShun Kataoka, Masayuki Ohzeki, Muneko Yasuda, Kazuyuki Tanaka: Statistical Modeling on Image Processing ——
Approaches from Probabilistic Model and Sparse Modeling—, Kyoritsu Shuppan Co., Ltd., November 2018 (ISBN978-4-320-11123-3) (in
Japanese) . Lecture Note in




Englishhttp://www. smapip. is. tohoku. ac. jp/ kazu/PhysicalFluctuomatics/2019/PhysicalFluctuomatics2019. pdfReferencesl. K. Tanaka:
Statistical-mechanical approach to image processing (Topical Review), Journal of Physics A: Mathematical and General, vol. 35,
no. 37, pp.R81-R150, 2002.2. H. Nishimori: Statistical Physics of Spin Glasses and Information Processing, —An Introduction,
Oxford University Press, 2001.3. M. Opper and D. Saad D (eds): Advanced Mean Field Methods — Theory and Practice, MIT Press,
2001.4. C. M. Bishop: Pattern Recognition and Machine Learning, Springer, 2006.5. M. J. Wainwright and M. I. Jordan: Graphical
Models, Exponential Families, and Variational Inference, now Publishing Inc, 2008.6. M. Mezard, A. Montanari: Information,
Physics, and Computation, Oxford University Press, 2009.7. K. P. Murphy: Machine Learning: A Probabilistic Perspective, MIT
Press, 2012.
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AT A F http://www. smapip. is. tohoku. ac. jp/ kazu/PhysicalFluctuomatics/2019/33%/ —
http://www. smapip. is. tohoku. ac. jp/ kazu/PhysicalFluctuomatics/2019/PhysicalFluctuomatics2019. pdf < /Lot 7R, & M
http://www. smapip. is. tohoku. ac. jp/ kazu/SMAPIP-KazuKazu/~ /L =t 7HfesiE L e piEDOEA T 1 75 1R
http://www. smapip. is. tohoku. ac. jp/ kazu/SMAPTP-KazuKazu/program. html

Presentation Slides http://www. smapip. is. tohoku. ac. jp/ kazu/PhysicalFluctuomatics/2019/Lecture Notes
http://www. smapip. is. tohoku. ac. jp/ kazu/PhysicalFluctuomatics/2019/PhysicalFluctuomatics2019. pdfMarkov Random Fields and Belief
Propagations http://www. smapip. is. tohoku. ac. jp/ kazu/SMAPIP-KazuKazu/index—e. htmlFundamental Programs of Markov Random Fields and
Belief Propagations http://www. smapip. is. tohoku. ac. jp/ kazu/SMAPIP—KazuKazu/programe. html

FT7 4 AT T— (ERFTRERFH)
B A/ (kazu [at mark] tohoku.ac. jp) IZCTHRA L Ml ol ETRETLHZ L.
students should visit my office after taking an appointment by e-mail (kazu [at mark] tohoku.ac. jp).

Z DA,

JEIE IS, ERBHGHE SO — ) T ORRRAIVE T, BRIIHASECIThnE . 271 ML/ — hOYGERZ
http://www. smapip. is. tohoku. ac. jp/ kazu/PhysicalFluctuomatics/2019/IZH8 L £ EMRIIRONTWADT, 2 HRRED H Y
MEEIRY FT

Differential and integral calculus, complex analysis and Fourier analysis are necessary as background knowledge. This lecture is
presented in Japanese. English version slides and Lecture Notes are available in the following
wekbapehttp://www. smapip. is. tohoku. ac. jp/ kazu/PhysicalFluctuomatics/2019/The session time is limited and therefore self-directed
learning of about two hours is important.
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Theory of Differential Equations Prof. Kazuyuki Tanaka

BERHDOER - BIEEROSER BIES

L I, YR, EEEE BN D BGOSR A e RO R, R R, 7 — BT OWT, S A 5.
2. EREONC XD 2P E MO RS, W R OEGEREE 7V — B, 7V — U BROSME, AV LA - Y T
NOFFE, 77T AR~V LRV FREICOWTHES. 3. o ifeE TR SR A ORTEISATE 2 L0187 5.

1. The differential equations play a very important role in physics and engineering. In this lecture, sutudents study some
ordinary differential equations of a complex variable, some partial differential equations and the method of Green's function on
the basis of the contents studied in the undergraduate course for the differential equations.?2. The main topics are as follows :
integral representations of solutions for second order ordinary differential equations of a complex variable, partial
differential equations, heat equations, Laplace’ s equation, Poisson’s equation, the eigenvalue problem of partial differential
equations and related Green's function method and so on.3. Students study those topics by keeping application to engineering in
mind, along with their fundamental concepts.

BT

% 1[5 2 B E O TR OMEEoR R 1 552 [F] 2 BERIEEMO R OREEE~iE 11 25 3 0] Legendre DMy il Mgt 5
48] Bessel OO HFEXEAHATTR 715 [ BB HFEAL STBRITIHFEOREIR 56 5 2 BRI %
TFfE 457151 Legendre OO BRI TAE 58161 Bessel OMUITERADBOZ R 59 [l RO SEADRYZ A 55 10
BT TR OORE Y FETRAS 11 [B] Green PO FEAZ M 5 12 8] Laplace JFERIS LN Poisson 2D Green A% 45 13
Helmholtz J5F%X0D Green P %5 14 [1] SturmLiouville J7FED Green B 2 160 FEHET A K

1st Linear ordinary differential equations of second order and solutions in power series I 2st Linear ordinary differential
equations of second order and solutions in power series II 3nd Legendre’ s equation and solutions in power series 4rd Bessel’ s
equation and solutions in power series 5th Hypergeometric and confluent hypergeometric equations 6st Integral representation of
solutions of linear ordinary differential equations of second order 7th Integral representation of solutions of Legendre’ ;s
equation 8th Integral representation of solutions of Bessel’ ;s equation 9th Integral representation of solutions of
hypergeometric equationlOth Integral representation of solutions of confluent hypergeometric equationllth Fundamental properties
of Green's function 12th Green's function of Laplace equations and Poisson’s equations 13th Green's function of Helmholtz
equations 14th Green’s function of SturmLiouville equations 15th Summary and Examination

FBARRHl DI O HE
BBl T Ak (80%) & L7R— k (20%) 2 A L G-l 5.
Evaluation is performed comprehensively based on final examinations (80%) and submitted reports(20%).

BRE - 3EE

KBTS SEA G, SRR - SR - BRREEEOT- OO R, AR - RFFERES - AR, AL - A4
WL 7 — B, SRS - AEILTSE - PIESE WO T, FHAES - RAETE | P T PR S ARE) - I - SHOR0R,
HEENE « VIS | B8 - SRR i, N2 - E. T. Whittaker and G. N. Watson: A Course of Modern Analysis,
Cambridge University Press. *R. Courant and D. Hilbert (GIEEFIREGR) : W EO L 1-4%, BRXE - HEfie, MIEE, g
EBAEIEE BHEEROIGHE: (BR - B LY ) —X21), WIRENE - NRE o e st o s ) — Bk, i
KEFHIR

1) E. T. Whittaker and G. N. Watson: A Course of Modern Analysis, Cambridge University Press.2) R. Courant and D. Hilbert:
Methods of Mathematical Physics (Wiley Classics Library), John Wiley & Sons.
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#3¢ Webpage http://www. smapip. is. tohoku. ac. jp/ kazu/ODE/2019/3%3%/ — bk
http://www. smapip. is. tohoku. ac. jp/ kazu/ODE/2019/0DE2019. pdf

Webpage of the present class http://www. smapip. is. tohoku. ac. jp/ kazu/ODE/2019/Lecture Note (in Japanese)
http://www. smapip. is. tohoku. ac. jp/ kazu/ODE/2019/0DE2019. pdf

F7 4 AT U— (ERFIREREH])
B A—L (kazu [at mark] tohoku.ac. jp) IZTTAA LV bk ofc LTRETHZ L.
students should visit the office after taking an appointment by e-mail (kazu [at mark] tohoku.ac. jp).
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FREDB L ENEED.

Differential and integral calculus, complex analysis and Fourier analysis are necessary as background knowledge. This lecture is
presented in Japanese. The session time is limited and therefore self-directed learning of about two hours is important.
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Prof. Takuo SUGANUMA, Asoc. Prof. BAR
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Applied Intelligence Software

2 44

BERHDOER - BIEEROSER BIES

Xy b= AT DRk & e A SR A AR AT AT, Ry U2 IC X DR SN A SR ARRONESRE A TR LGt
it FHRIWDH LY 7 hoxy (SHEREY 7 MU TT) ISEESHREER 0D, AT, FERITRT HfEx ORI E B
JSFEIREY 7 U = 7 OHSRE I DN T, /BB AR O Ry MU —7 ab Ea—7 ¢ U 7HEAN, KOSERLSHGRER 5 /& — K
BRI OBT ORI Dt o

Various information/knowledge have been created and accumulated within the global distributed environment such as Internet, and
a new intelligent information system/environment is required to deal with the contents, representation scheme and media of such
information/knowledge. In this lecture, the concepts, technologies and applications of both the applied intelligence software and
the intelligent information system/environment over the global distributed environment are discussed, focusing on the
technologies e.g., Knowledge Engineering/Artificial Intelligence, Network Computing, Distributed Processing and
Recognition/Understanding of pattern-based information,

BT

LOJSHEREY 7 b =T Lid2. Ry NT—0ava—T 4 VT ERZ DMLY 7 by =T 3. ot 4. B ik
OIS 5. 73— AEROBVAENN 6. EEEE ([FE0 0 R~ T, RIS Y — RS, L0

1. Introduction2. Advanced Software for Network Computing3. Cooperative Distributed Knowledge Information Processing4.
Applications of Cooperative Distributed Knowledge Information Processingb. Handling Non—symbolic Information6. Image
Understanding: From Signal To Symbol7. Non-symbolic Information Processing based on Image Understanding8. Summary

FGERHEi DT 15 K U
L= b, HRERBIC S Y ORISR 5,

Reports and Percentage of attendance.

BRE - 3EE

HREIR L, LAF, 2%#E 1D S.Russell, P.Norvig: Artificial Intelligence Modern Approach, Prentice-Hall Inc. (1995)2)
R.0.Duda et al.: Pattern Classification, John Willey & Sons, Inc. (2001)3) WHH () : == FNEAIRA L ETIT 4 TRy b
U—7, BEEE (2003)

1) S.Russell, P.Norvig: Artificial Intelligence Modern Approach, Prentice-Hall Inc. (1995)2) R.0.Duda et al.: Pattern
Classification, John Willey & Sons, Inc. (2001)
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Contact us by email in advance.

T DAt




B AR

i ® ¥ # H 8B BRAA

o 224t BHr Y NT— 5 EARTENE Bd=.  AOREE R A
4 Information Networks Hideaki Sone, Takaaki Mizuki o
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[FR > BT —27 RONEE VAT MMIOUVNT, ZOHRE & 72 DIREFIZIT D8R, A X LIB(E M EOBRE IR, Flix DIEET AT LD
RIZHOWT, T4 VUL, ZE(LTAR OB ESIR L GRU S, DT, BEERER v MU —7 VAT AT D57 H0LE & FisiL
BUZOWCR LT D, Fio, NFHERICEECHAEREF = VT ¢ L ZOERAROHERFEEIC b5, ZHUT kD, (HREET AT 28I
OUNTHRA < BRI B A 150 Z L 2 AR E 2,

The relation between transmission channel, electromagnetic noise and communication quality is explained as a fundamental of
information networks, and the theory and practical implementation of various kinds of transmission systems and communication
quality are discussed with reference to technology, such as digital systems, and multiplex access technology in various
transmission systems. Moreover, about advanced information networks , distributed processing and intelligent processing in it are
shown. Furthermore, a lecture is given about principle of the information security which becomes important for our life and
society as well as its operation and management. It aims at obtaining broad and systematic understanding about communication
systems at large including the newest topic by these lectures.

E52 Sy

L BHEEE /A X2, THANG S 3. WEE 4 RV AT 5 5-6. SE U  PMEES T, SR AT A8 ~ LT AT ¢
TR 9-10. T4 PHIMmk « LET VA 1L AR Y FU—2 AT L 12, SR R T 13, IEERE SRS 14, e xa
UT ¢ 15, %

1. Telecommunication and Noise2. Irregular Signals3. Communication Quality4. Error Control Systemb5—6. Multiplexing transfer,
PCM Transfer Systems7. Exchange Systems8. Multimedia Coding9-10. Digital transfer, Multiple Accessll. Information Network
Systems12. Distributed Processing Systemsl3. Social Activity and Information Networkl4. Information Securitylb5. Summary

FSGRERHT D 515 R OV E
TRATEA 3[EREL, FDOLR— ML EHET 5,
Assignment will be given three times to grade.

BHE - EE
el
none
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7 4 AT U— (ERkFIRERH)
KEER 17 Bp~18 I (FET)
Wednesday evening 17-18 (appointment required)

Z DAt
SR OERT, BRSO AT MR T D,
Notice to students will be posted on the Student Affairs Information System.
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7 Brain—functional Integrated System Prof. Yoshihiko Horio Hn

BERHDOER - BIEEROSER BIES

Za—FFy NI —7 OHFEVAEREOFEANOWTFES RS, PEREREK L L T=a—T bRy MY —7 25T 5 AT O
THE DT, BEHOEL ~— R 2 7OV TOHRAESS LT, EORMBERSARRRE 25 BRI R « =2 —F /L%y hU
— 7 DL FDORERE RS 5, « =a—F NV y NT—7 OFERIEENT D, « =2—F %y NT—7 OISRICOWTEYET 5, « =2—
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In this course, students will learn the basic architecture and learning algorithms of artificial neural networks. In addition
they will understand the semiconductor integrated circuit techniques for neural network implementation. This course also provides
students the latest knowledge for brain—inspired hardware systems together with current challenges and solutions.Goal of Studyl)
Students understand the basic structures of artificial neural networks and their mathematical backgrounds.2) Students understand
learning algorithms of the artificial neural networks. 3) Students acquire knowledge on applications of the artificial neural
networks. 4) Students learn about the integrated circuit techniques and hardware of the artificial neural networks.5) Students
understand basic knowledge of brain—inspired computers, and their challenges and solutions

EE i)

L BEEE 2. =a—F0xy NI—7OfE13. =a—F N3y NU—2 D24, BERl=a—F Ky FT—7 15, BEgil=a—
TNy NT—2 26, HAEMFEM=2—F 0%y NT—2 17, fHERFEMN=2—F LRy hT—2 28, HOM=2—F 1Ry hT—2 9.
e LR 10. =2—J %y h—Ry =7 11, =a—7L%y NI —JHEfEK 12, Me=a2—F L%y NT—7 13, WA A=a—FL
Fv NT—7 14, =a—FVFy NT—7 Ol 16, o v a—4

1. Introduction2. Basics of artificial neural networks (1)3. Basics of artificial neural networks (2)4. Layered neural networks
(1)5. Layered neural networks (2)6. Mutually connected neural networks (1)7. Mutually connected neural networks (2)8. Self-
organized neural networks9. Competition and cooperation in neural networksl0. Neural network hardwarell. Neural network
integrated circuitsl2. The brain and artificial neural networksl3. Chaotic neural networksl4. Artificial neural networks
applicationslb. Brain—inspired computers

R HfioD 71 K U
A~ OB « ORI O A — M CRARNCHITT 5.

Reports and contributions to the lectures.

I ST
R B EAA T D,

Learning materials will be promptly provided.

BEHE Y = 7 A b

http://www. scis. riec. tohoku. ac. jp/lectures/BrainFunction/index. html
http://www. scis. riec. tohoku. ac. jp/lectures/BrainFunction/index. html
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students can ask questions through Email.
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Biomedical Information Analysis
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Advanced Technology
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10 A3 HAARZ=Z B I 8L JEESHFEWR) LEEa L v a—TF ¢ 2 (Affective Computing) DIEF 10 A 10 H =251 (B0
W TGRS = U T ¢ OFBERAT BB ORHEhN — Z AZRCEIT I/ T- 5 —10 24 HAARIBM VAT A« =2 V=7 Y 7
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TV ARIEREAN 56 3B T2 DT VRTH AL LT FEFLWEVRAA T F 2 =7 1 —12 A 19 AMERTE B0 JIA Ty s Fo—r
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secure Information Communication Systems
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Prof. Yuka Tachibana

e English Communication
7 English Communication

REFHHOER) - BEER O B RS

This course is appropriate for students who are at least at an upper elementary or low intermediate level of English
competency. It is organized according to topics and tasks, grammar and vocabulary being presented and practiced as necessary,
with an emphasis on speaking and listening. E-learning system will support student’s learning, which also provides some practice
exercises useful for the TOEIC.A student whose mother language is English cannot get the credit. It is assumed that one can best
learn English by actually using it, and thus much time will be devoted to pair work and group work with feedback from the
teacher. We will also focus on some specific grammar points and do some practice exercises for the TOEIC in each lesson,
Students will be asked to keep a learning log and to use various Internet resources for practice outside of class.

This course is appropriate for students who are at least at an upper elementary or low intermediate level of English
competency. It is organized according to topics and tasks, grammar and vocabulary being presented and practiced as necessary,
with an emphasis on speaking and listening. E-learning system will support student’s learning, which also provides some practice
exercises useful for the TOEIC.A student whose mother language is English cannot get the credit. It is assumed that one can best
learn English by actually using it, and thus much time will be devoted to pair work and group work with feedback from the
teacher. We will also focus on some specific grammar points and do some practice exercises for the TOEIC in each lesson,
Students will be asked to keep a learning log and to use various Internet resources for practice outside of class.

e )

This class will primarily utilize new media materials in order to effectively practice English communication. Listening,
speaking, and writing exercises will be conducted in class. The majority of preparation for the TOEIC will be assigned as
homework through an online tutorial, however, there will be in—class practice quizzes. Ideally we will be able to incorporate
elements of daily conversation and topics relating to your field of study into the classroom lessons.

This class will primarily utilize new media materials in order to effectively practice English communication. Listening,
speaking, and writing exercises will be conducted in class. The majority of preparation for the TOEIC will be assigned as
homework through an online tutorial, however, there will be in—class practice quizzes. Ideally we will be able to incorporate
elements of daily conversation and topics relating to your field of study into the classroom lessons.

FSGRERHT D 515 R OV E
In—class activities and assignments: 30% Homework: 20% Quizzes: 20% TOEIC score: 30%
In—class activities and assignments: 30% Homework: 20% Quizzes: 20% TOEIC score: 30%

BRE - 3EE
Linc English online tutorial
Linc English online tutorial
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A student whose mother language is English cannot get the credit.
A student whose mother language is English cannot get the credit.
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2 statistical Systems Analysis for Complex Associate Professor Fumikazu PRz
Systems Miwakeichi (The Institute of

Statistical Mathematics)
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Aim at the lecture is to learn the foundation of the spectrum analysis for the time series data to change irregularly as a
basic technique of the time line analysis. Put the fundamental items of the spectrum analysis in order at the first half and give
a lecture of the way of actually asking a spectrum at the latter half. Everyone faces problem and makes use of a spectrum. A goal
for a lecture is attained by learning the above.Aim at the lecture is to learn the basic statistical inference theory and acquire
a series of statistical methods such as model construction, model estimation, model selection, etc., using application examples.
The lecture focusing on the basis of the probability needed to understand statistical inference theory.

E52 Sy

1. BOUFGEHERE (D) R @ 2. EUROHERE (O HEVEOIT Q) ZAEREIROHT 3. RERFIMT 4. JEHFETS. 20
(o

1. Basic Mathematical Statistics(1) Probability(2) Distribution2. Basic Regression Analysis(l) Univariate Regression
Analysis(2) Multivariate Regression Analysis3. Time Series Analysis4. Applicationsb. Other topics

PSRRI 515 K OV E
HIE & LaR— b
Evaluated from Report

BRE - 32E

WAL IS, FE5 - MR, BIRECHHEYROHTOR e U, 3A. HORERGEPFOIFZ2 L, 54, BUE Time Series Analysts,
G.E.P.BOX, G.M. Jenkins, G.C. Reinsel, WILEY RERFIiENTOO7E GRiptRiyassdy) . ARl 5Lk (B5&), R & GRS, Al IFIURR G
£, WIS~ T B OFRE, RNHE—, AUERR, BOTEEREENUR

WP L IS, #65 - WIE, BIRECF(in Japanese) BURAHTOIIZR L, 34, BUUXE (in Japanese) St FDIde L, 34, HUK
[¥#(in Japanese)Time Series Analysts, G.E.P.BOX, G.M. Jenkins, G.C. Reinsel, WILEY BERFISEATOITEE Fiatlafasd) | JRih slk (8
1), Rl & WD, A1 JEUES GRED . AN (in Japanese) /L~ 7 ¢ VA ORRE ENHE—, FUH—ER, BOTERUCTHHIUR (in

Japanese)
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Recess time during the intensive course

Z DA,
[BERHR] 11/150K) 3,4,5 3R (FHEIFIISTRE 3 B/ aiigess) 11/16 () 2,3, 4, 55 (FEKAIISTRII 2 Beiss=)
(Lecture schedule)1 p.m. to 5:50 p.m., Thursday, November 15 at GSIS 3F Lecture Room10:30 a.m. to 5:50 p.m., Friday, November
16 at GSIS Mid Lecture Room 207
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“;Adaptive strategies of organisms, and their mathematical basis” ;: Living systems, including animals, plants, and microbes,
including human together with their created environments have characteristics distinct from non-living systems, such as material
and celestial bodies. One of the most important characteristics is that organisms have been formed through evolution over a very
long time. In this lecture, students will learn many examples of mathematical modelling that are useful in understanding living
systems in biology and social sciences. The goal of this lecture is to understand mathematical techniques for understanding
living systems.

BT

Y RFA568E, WEATE). 4TSS oG, MO b, BUREEHROM L, WHBD T D0 AT EFTO/ 2 — DOHBL, 3 A,
HHIMEDME L, FAETOIREIER, o (MR, SRR 27| HEREABROEGT AT b, %G, BOMWIFEL
L, b, B b, 77—, FEEIIR. DA ARG, ELEIE, BT /L, MR, Z2EEET,

Topics to be covered in this lecture includes: foraging behavior, life history adaptation, evolution of sex, mate choice
evolution, genomic imprinting of mammals, patter formation of groups, cancer, emergence of drug resistance, morphogenesis in
development, evolution of cooperation (indirect reciprocity), extinction risk of wild populations, couple social/ecological
dynamics. Mathematics to be covered might range from optimization, dynamics optimization, game, nonlinear dynamics, coupled chaos
systems, evolutionary dynamics, lattice models, stochastic processes.

BRI DR R U
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Evaluation will be based on the quizzes and a written assignment given in the lecture.
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Yoh Iwasa (2008) “;Theoretical biology” ; Kyoritsu Publ. Com. Tokyo (in Japanese)Yoh Iwasa (2008) “;Introduction to
mathematical biology: in search for the dynamics of biological societies” ; Kyoritsu Publ. Com. Tokyo (in Japanese)
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Mathematical System Analysis, Special Lecture Hiromichi Itou
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The topic of this course is ‘“Mathematical analysis of elasticity equations and the application” . First, we learn the physical
background of the elastic equation and describe the qualitative mathematical theory to solve it. Then, we introduce the analysis
method for stationary problems of two dimensional linear elastic bodies by means of “;complex stress function method” ; based on
complex function theory. Further, some applications are considered; the composition of solutions of various boundary value
problems, inverse problems related to non—destructive testing, and application to seismology.
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This course mainly consists of the following 4 parts. Topics will be chosen flexibly according to the level of understanding
and desires of students.Part 1: Continuum mechanics (1) Introduction (2) Equation of motionPart 2: Elasticity equation (1)
Derivation of the equation (2) Well-posedness of boundary value problems in linear elasticityPart 3: Complex stress function
method (1) Cauchy integral (2) Expression of elastic field by using complex stress functions (3) Application to the two—
dimensional elastic problemsPart 4: Various applications (1) Crack problems (2) Inverse problems (3) Fault rupture

FSRRATHG DJ51 B UL
LAR—h
Report

BRE - 2E2E

BEELBZPITENT 5D, FREDIZLLTOMEY, » Sedov, L. 1., A Course in Continuum Mechanics I: Basic Equations and
Analytical Techniques, Wolters—Noordhoff Publishing, Groningen, 1971. (RiEFRER MEFHAS A1) Ak, 1979 4F.) - Gurtin, M
E., The linear theory of elasticity, in: C. Truesdell (ed.) volume IVa/2 of Handbuch der Physik, Springer-Verlag, Berlin, 1972. *
Muskhelishvili, N. I., Some Basic Problems of the Mathematical Theory of Elasticity, Noordhoff, Groningen, 1963. - Aki, K. and
Richards, P. G., Quantitative Seismology, 2nd edn, University Science Books, Sausalito, California, 2002. (lPH3Ew], Afisl, FHHh
TR THERERT 7 n—F] 545EE: 2004 4E.)

Some references will be introduced in lectures, some of them are as follows. * Sedov, L. I., A Course in Continuum Mechanics I:
Basic Equations and Analytical Techniques, Wolters—Noordhoff Publishing, Groningen, 1971. - Gurtin, M. E., The linear theory of
elasticity, in: C. Truesdell (ed.) volume IVa/2 of Handbuch der Physik, Springer-Verlag, Berlin, 1972. «Muskhelishvili, N. I.,
Some Basic Problems of the Mathematical Theory of Elasticity, Noordhoff, Groningen, 1963. - Aki, K. and Richards, P. G.
Quantitative Seismology, 2nd edn, University Science Books, Sausalito, California, 2002

BEY =7 A b
https://www. rs. tus. ac. jp/h—itou/
https://www. rs. tus. ac. jp/h—itou/
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Before and after class during the intensive course
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The lectures will be basically given in Japanese, but in the case that some overseas students chooses this course, explanations
will be given also in English
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Roger French, Prof. Case Western
| 24 Information Technology Fundamental Reserve University, USA

7 Information Technology Fundamental Roger French, Prof. Case Western
Reserve University, USA
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The objective of the course is learning fundamental knowledge of data science and the steps in a complete data analysis,
spanning from the data science question and dataset requirements, to analysis and reproducible codes and reporting. Using open
source research tools such as R, Rstudio IDE, R Markdown and LaTeX to develop reproducible data analyses using a literature
programming approach, along with Git and Slack as collaboration tools, students will learn data cleaning methods, exploratory
data analysis, statistical and machine learning, data—driven modeling and prediction of real-world and lab-based datasets. The
steps in a data analysis, including variable and model selection, uncertainty propagation, training and testing will be
developed. Also, statistical and machine learning methods like logistic regression, neural networks, support vector machine,
cluster analysis and tree-based methods will be introduced.
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T(4),120K),14(4), 26 0K), 28(&)7/30K), 5(&),100K), 12(4£),170K), 19(&), 24 OK)—/KIEH 4 35 (14:40-16:10)—4MEH 3 AT
(13:00-14:30)

Class will be held from May 29 to July 26. May 29 (Wed), 31(Fri)June 5(Wed), 7(Fri)June 12(Wed), 14 (Fri)June 26 (Wed),

28 (Fri) July 3(Wed), 5Fri)July 10(Wed), 12(Fri)July 17 Wed), 19(Fri)July 24 (Wed)— Wednesdays 4th slot (14:40-16:10)- Fridays 3rd
slot (13:00-14:30)
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Based on an 5 lab—exercises and 1 in—class final examination.
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1. Roger Peng, Exploratory Data Analysis With R, 20152. David M. Diez, Christopher D. Barr, and Mine Cetinkaya—Rundel,
OpenIntro Statistics 3rd Ed, 2015 (Open Access pdf available)3. Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani,
An Introduction to Statistical Learning: with Applications in R, 2013 (Open Access pdf available)4. Garrett Grolemund, Hadley
Wickham, R for Data Science, 2017 (on—line version available)5. Francois Chollet, J. J. Allaire, Deep Learning with R, 2018.

1. Roger Peng, Exploratory Data Analysis With R, 20152. David M. Diez, Christopher D. Barr, and Mine Cetinkaya—Rundel,
OpenIntro Statistics 3rd Ed, 2015 (Open Access pdf available)3. Gareth James, Daniela Witten, Trevor Hastie, Robert Tibshirani,
An Introduction to Statistical Learning: with Applications in R, 2013 (Open Access pdf available)4. Garrett Grolemund, Hadley
Wickham, R for Data Science, 2017 (on—line version available)5. Francois Chollet, J. J. Allaire, Deep Learning with R, 2018.
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Any time. Make an appointment in advance via e-mail.Mail: gpds_office@is. tohoku. ac. jp
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Please bring your laptop at the training class. If you do not have your own laptop, please tell us in advance.
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In this subject we will use programming to solve scientific problems. We will discuss how to take advantage of the computation
capacities present even in common-use laptops to help us solve practical questions. Special emphasis will be given to computer
vision applications using the openCV library (Python bindings). The algorithms discussed will be introduced from their
theoretical description up to their practical implementation using real data. In the last part of the course, theoretical
foundations for deep—learning-based extensions of the algorithms considered will be presented

In this subject we will use programming to solve scientific problems. We will discuss how to take advantage of the computation
capacities present even in common—use laptops to help us solve practical questions. Special emphasis will be given to computer
vision applications using the openCV library (Python bindings). The algorithms discussed will be introduced from their
theoretical description up to their practical implementation using real data. In the last part of the course, theoretical
foundations for deep—learning-based extensions of the algorithms considered will be presented

BT

The course will be divided in five teaching days, each with three sessions.Day 1 [December 23 (Mon) : 13:00-17:50]Python
Programming review— Basic programming concepts review (variables, functions, loops...)— Python syntaxDay 2 [December 24(Tue) :
13:00-17:50]Program Modelling and Experimental algorithms.— Problem Formulation, formalization and implementation.— Finding
answers: Experiment definition, interpretation of Results.Day 3 [January 6 (Mon) : 13:00-17:50]Computer vision algorithms 1-
Morphological operators— Blob detectors — Automatic Handwritten Kanji detection.Day 4 [January 7(Tue) : 13:00-17:50]Computer
vision algorithms 2- Feature Detectors.— Feature Matching/Tracking. — Applications for video processing.Day 5 [January 14 (Tue) :
13:00-17:50]An introduction to Deep Learning for Computer Vision.— Brief introduction to Ai.— Deep learning, what, why, how.—
Applications: Image classification/segmentation.

The course will be divided in five teaching days, each with three sessions.Day 1 [December 23(Mon) : 13:00-17:50]Python
Programming review— Basic programming concepts review (variables, functions, loops...)— Python syntaxDay 2 [December 24 (Tue) :
13:00-17:50]Program Modelling and Experimental algorithms.— Problem Formulation, formalization and implementation.— Finding
answers: Experiment definition, interpretation of Results.Day 3 [January 6 (Mon) : 13:00-17:50]Computer vision algorithms 1-
Morphological operators— Blob detectors — Automatic Handwritten Kanji detection.Day 4 [January 7(Tue) : 13:00-17:50]Computer
vision algorithms 2- Feature Detectors.— Feature Matching/Tracking. — Applications for video processing. Day 5 [January 14 (Tue) :
13:00-17:50]An introduction to Deep Learning for Computer Vision.— Brief introduction to Ai.— Deep learning, what, why, how.—
Applications: Image classification/segmentation.

R HI D ¥R O

After each session a programming assignment or essay will be handed to students. These assignments will need to be completed
within one week

After each session a programming assignment or essay will be handed to students. These assignments will need to be completed
within one week.

2RE - 2EE

The course will be based on code provided in class or internet tutorials for some of the algorithms. A basic programming
proficiency is expected. The initial sessions of the course will be partially dedicated to introducing Python syntax.

The course will be based on code provided in class or internet tutorials for some of the algorithms. A basic programming
proficiency is expected. The initial sessions of the course will be partially dedicated to introducing Python syntax
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Fumihiko Imamura , Yamakawa Yuki
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Time Series Analysis
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Aim at the lecture is to learn the foundation of the spectrum analysis for the time series data to change irregularly as a
basic technique of the time line analysis. Put the fundamental items of the spectrum analysis in order at the first half and give
a lecture of the way of actually asking a spectrum at the latter half. Everyone faces problem and makes use of a spectrum. A goal
for a lecture is attained by learning the above

e ]
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Evaluated from Report, presentation, and discussion

BRE - 32E
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1. Structure Eng. : the spectrum analytic initiation of new, Kashima publication and Osaki2. Water Eng : spectrum analysis,
Asakura bookstore and Hino3. Information : of the time series analysis actually III, Asakura bookstore and Kitagawa4. General
purpose - the adventure of Fourier HIPO family club

BEY = 7% A b
http://www. tsunami. civil. tohoku. ac. jp/hokusai2/class/spec/index. htmlID LUV NA T — R73A3E
http://www. tsunami. civil. tohoku. ac. jp/hokusai2/class/spec/index. htmID and Password are required
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Mechanical Systems

ERHOBR - BIEER VR BES

AR SR T BRI 5 7=liE, EH OISR B LT LT 0T 7 2 = 8 BRI D720,
E7e, RO & 5 7T - D70 TR L L COREC ot L R0 7 F o e A LA U2 7
Wy, AR, AAICE R R B EORRERA O TR L, & BITISRIFIE LT S BB 5L I 57200
T BIOT I F oz —Z ORI OWTHERT S,

e ]

FERHloD 7 K O HE
ER L LA— b, RO L O 35,

2RE - 25E

BEHE Y = 71 b

http://rose. mech. tohoku. ac. jp/
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space Robotics Kazuya YOSHIDA Pl
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Learn latest technologies such as attitude control, motion control, autonomy, skill and teleoperation of space robots after
understanding concepts and missions of a space robot as well as fundamentals of space robot dynamics and control. Further, learn
fundamentals and applications of components of a space robot such as sensors and actuators to be used for development of space
robots, and also ground test technologies such as micro—gravity simulation.
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Based on a report.

BRE - 32E

oRy ME—g . NILEE - TR, AESE Modeling and Control of Robot Manipulators, L. Sciavicco and B. Siciliano,
McGraw—HillModeling, Identification and Control of Robots, W. Khalil and E. Dombre, Hermes Penton ScienceAn Introduction to Space
Robotics, A. Ellery, Springer

* Robot Motion, M. Uchiyama and Y. Nakamura, Iwanami Shoten (in Japanese) *Modeling and Control of Robot Manipulators, L.
Sciavicco and B. Siciliano, McGraw-Hill * Modeling, Identification and Control of Robots, W. Khalil and E. Dombre, Hermes Penton
Science * An Introduction to Space Robotics, A. Ellery, Springer
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http://www. space. mech. tohoku. ac. jp/index—j. html
http://www. space. mech. tohoku. ac. jp/index—e. html
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Wednesday morning (after the lecture).
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This course is designed to introduce students to the standard theoretical framework for syntactic/semantic analyses as well as
the core empirical domain of the natural languages (mainly, of English and Japanese). Also aimed at is to familiarize students to
the analytical tools involved in the investigation of this domain.

BT

Reading material |ZHEE L7 Bbf 25510, FEASOEEERAER U C X 72RPUTOWT, BEYRRIZR 00T A 22 2 723 O 5,  BANTHE
TAIKROMY, 1. SEOTT/V 2. 5% 3. Sl 4 PSR 5. REA LG 6. ok - TMEE 7. HEE - PSETGER 8. e
i AAGHGER 9. B - UihEER 100 BErEs 11 R 12 MESENGR 13 SRELEE 14 SiELER 1. £29

This course will explain how major linguistic theories have been developed so far, following the contents of the speicified
reading material. Analyses of linguistic phenomena will also be discussed in the course. The schedule is as follows:1. Models for
Language Faculty2. Phonetics3. Phonology4. Morphology5. Stress and Word Structure6. Syntax: Phrase Structure7. Syntax: English
Syntax8. Syntax: Japanese Syntax9. Syntax: Comparative Syntaxl10. Semanticsll. Formal Semanticsl2. Conceptual Semanticsl3
Language and Thoughtl4. Langauge and Consciousnesslb. Summary

FRERHm DI R U YE
LA — RO,

Based on the performance of the written essay and the participation in class.

HRE - 25F
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Handouts to be delivered in the classroom

BEY = 7% A b
http://1ling. human. is. tohoku. ac. jp/ kikuchi/
Details and updates will be announced on the following web site. http://ling. human. is. tohoku. ac. jp/ kikuchi/
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Make a contact with the lecturer by E-mail in advance.
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This course is designed to introduce students to the standard theoretical framework for semantic analyses as well as the core
empirical domain of the natural languages (mainly, of English and Japanese).

E52 Sy

BEET 2 THEARIC 70 D, AP « 122 & BICEUEIRR A - T AR SUE S, CONEICOWTHERETT ) O TH LM, BT, FrF
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This course consists of two parts. In both parts, it is required to read the material dealing with semantics (to be specified
in the class) and to discuss the contents. The second part will target students majoring in linguistics and consist of reading
papers written within the framework of formal semantics. The aim of the second part is to make students accustomed to the
techniques employed in formal semantic analyses.
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Based on the performance of the written essay and the participation in class.
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To be announced

BEY = 7% A b
http://1ling. human. is. tohoku. ac. jp/ kikuchi/
Details and updates will be announced on the following web site. http://ling. human. is. tohoku. ac. jp/ kikuchi/
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Make a contact with the lecturer by E-mail in advance.
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Theory of Linguistic Structure Yoshiki Ogawa
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The essential aim of this course is for you to learn how the presence or absence of the correspondence between the forms and
meanings of linguistic expressions are to be explained in terms of our knowledge of syntax, semantics, and morphology as a part
of the human endowment, which we call “grammar” . More specifically, you will be able to learn (i) to what extent English
Japanese and other languages share common syntactic properties and how they differ syntactically, (ii) what the knowledge of
language is like, (iii) how it is acquired, and (iv) how it has been analyzed in the current linguistic theories such as
generative syntax, distributed morphology, lexical semantics, and theories of grammaticalization, among others. You will also
acquire a set of skills for discovering linguistic problems and analyze them logically and theoretically.
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Most of the classes in the entire semester are conducted in a lecture style, with particular attention to major theories of the
syntactic and lexico—semantic aspects of the linguistic structure and syntactic theories of grammaticalization or diachronic
language change from lexical to functional categories. In the latter part of the semester, with the topics outlined in the class
presupposed, you will be assigned to make an oral presentation about linguistic problems which you are interested in or which you
have “discovered” through the course activities. Ist ans 2nd: The Syntactic Structure of Japanese and English3rd: Transitive and
Intransitive Verbs / Unergative and Unaccusative Verbs4th: The Event Structure and Lexical Conceptual Structurebth: Syntactic and
lexical V-V compounds6th: Case Conversion and Clause Restructuring7th and 8th: “;Grammaticalization” ; as Diachronic Change from
Lexical to Functional Categories9th: “;Constructionalization” ; as Diachronic Change from Words to PhraseslOth:
“;Lexicalization” ; as Diachronic Change from Phrases to Wordsllth: Language Change and Historical Corpusl2th: What We Can See
from Corpora and What We Cannotl3th to 15th: Oral Presentations by the Class Attendants

FGRERH D I7IE B UL HE
WEERIEOM D, NIPEROM, FHRO LA M RATHI 2.

Based on your oral reports and exercises in the class and your term paper.
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Textbooks will be distributed as handouts. Other reading materials are to be announced in the first class
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http://ling. human. is. tohoku. ac. jp/change/home. htmlhttp://1ing. human. is. tohoku. ac. jp
http://www. gengosf. com/http://www. linguistlist. org/

http://ling. human. is. tohoku. ac. jp/change/home. htmlhttp://1ing. human. is. tohoku. ac. jp
http://www. gengosf. com/http://www. linguistlist. org/
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My office hours are flexible, and you can visit me at any time if you make an appointment with me in advance.My e—mail address
is: ogawa@ling. human. is. tohoku. ac. jp
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SiEb. ECHAGENBEY 0T, BAGENRETRE CRWEETH, AAGEIH OREEF CEX 5 ENEE LU,
Foreign students are welcome, as far as they are interested in the syntactic structure of natural language. However, 1
recommend you to have an ability to understand Japanese as phonetic sounds and written characters, as I will give a lecture in

Japanese and also give you various linguistic data of the Japanese language as samples.
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An Analysis of Syntactic Structures Yoshiki Ogawa

BERHDOER - BIEEROSER BIES

B AAGE & JGEOKHROT 20 LT, RS EOFGEEIEOTRIVRHE L W2 LORFH, 36 LOSRIOZARMD A U 2 BRI
WTFESE & BT, ENO RN 27D DR L 7 DREE BT D, BATIE, BEEE I3 A AGEOIESGEER G DT
FECEMNRSIOTH) L RO L AWML T, HEEHEE & SERAEE - S5 - FHIEORBIR, RV LA 03 T RETGEER
EOWER L, HEEROIREERRIC DWW T OB TRD H & & bIZ, SIEFOmCEIE L B CE D727 OfGREROFHE & S3ETH )
LIREIEE BT D, LIcho T ENZMAIEA RS EEL 72 D,

The essential aim of this course is for you to learn the universal properties of natural languages, certain rules in diachronic
changes, and/or the reasons behind cross—linguistic variations, and to acquire skills about how to read articles of linguistics
written in English and how to analyze linguistic data theoretically. For these purposes, we will carefully read a few articles
concerned with morphosyntactic structures, written in English or Japanese. The contents of the articles will be supplemented by
Jectures on the content of the articles and advanced issues. The selected topics will include (i) the relation between syntactic
structure on one hand and lexical conceptual structure, event structure, and word order on the other hand, (ii) the
morphosyntactic properties that are likely to undergo diachronic changes. Understanding these issues and acquiring a way to
properly read and comprehend linguistic articles written in English and Japanese will help you to brush up your skill of logical
thinking and lay the ground for your original analysis of the linguistic (in particular, “;syntactic” ;) phenomena.

e )

et L G ORG (S, SRR | HEEREE CFEIEOBIR (BB, AR L), Frbkd S EREEORR (A, IRE.
Bz &) Hamimsomk e Cusb, MU, Fb) . SiG & 2R 812V U730k reading assignment & U TEOY, W
FEMREORERDT-OIZ, TR TITEN (WIS 2 NIERER) 179 L & bid, MEIIRUT, fSslONEEHiFTT 570
DR EZT D, Fio, FETRIHGEHGUI W CORERESCTIIIEL 52 o5 28 b b,  AFORHEL FHILLFOT—<Ico
WTOERERD D ARTIT Y, (A FEEEEOHANES B) MIARERADERE & FEHEE (O HASEORBIGR & HREE D) HrEsEomEr:
R L SRS (E) BIGTEOIIEIGHEE BANTIE, DL FOMSCESGHE R THA2N b, sl £ E 2 LT, MEGEEEED
AR EAEAYRHE & RISy OENENVDRHBIC DWW T OBMiFA TR B, 1~2 [B1H : BIRSFEOFGEERREIZ OV TOWEL 3~4 [51H :
Perlmutter (1970) OA—F /L LaR— b &fi#515~7 [AIH : Ritter and Rosen (1993) DA—TF /L LaR— b &fi#i8~9 [B]H : Lightfoot and
Westergaard (2007) (DA—F /L LaR— b LfFE0E 10~11[A]H : Lightfoot (2018) DA—F /L LaAR— h & 12~13 [ H : Kishimoto and Booi j
(2014) DA—F )V LR— h LFEH 14 BIE @ I (2013) OA—F )V LR— R LfEH 15 EE @ 0ok (2015) OA—F )L LaR— k L fifit

You are going to make an oral report of articles about the relation between syntactic structure and event structure (lexical
conceptual structure, argument structure, etc.), the relation between syntactic structure and word order (movement, ellipsis
etc.), the relation between syntax and morphology (compounding, derivation, modification), the diachronic change of syntax
(grammaticalization, constructionalization, lexicalization, etc.), and/or issues concerning language acquisition and frequency of
primary linguistic data, all written in English or Japanese. Along with the reading activity, I will give lectures so that you
can deepen your understanding of the following issues: (A) Basic notions of syntactic structures(B) The argument structure and
syntactic structure of causative verbs(C) The Case relations and syntactic structure of Japanese(D) Diachronic change of
syntactic structure and language acquisition(E) The morphosyntactic structures of compoundsYou may also be given exercises and/or
assignments of investigation related to the relevant syntactic phenomena.More concretely, the entire semester is composed of the
following reading assignments and related lectures:lst™2nd: A lecture on syntactic structure in natural language3rd and 4th: Oral
report of Perlmutter (1970)5th to 7th: Oral report of Ritter and Rosen (1993)8th and 9th: Oral report of Lightfoot and
Westergaard (2007) 10th and 11th: Oral report of Lightfoot (2018)12th to 13th: Oral report of Kishimoto and Booij (2014)14th: Oral
report of Kageyama (2013)15th: Oral report of Namiki (2015)

FGERHEi DT 15 K U
F—F L= RO, BEEREOUBRY | RO LR M b LS TR 2,

Based on your oral reports and exercises in the class and your term paper.

BRE - 32E

(1) Perlmutter, Davd (1970) “Two Verbs ‘Begin’ ,” 1In Roderick A. Jacobs & Peter S. Rosenbaum (eds.), Readings in English
Transformational Grammar. Waltham, MA: Blaisdell, 107-19. (2) Ritter, Elizabeth and Sara Thomas Rosen (1993) “Deriving Causation,”
Natural Language and Linguistic Theory 11, 519-555. (3) Lightfoot, David and Marit Westergaard (2007) “Language Acquisition and
Language Change: Inter—relationships,” Language and Linguistics Compass 1, 396-415. (4) Lightfoot, David (2018) “Nothing in Syntax
Makes Sense Except in the Light of Change,” Language, Syntax, and the Natural Sciences, ed. by Angel J. Gallego and Roger Martin
224-240, Cambridge University Press. (5) Kishimoto, Hideki and Geert Booij (2014) “Complex Negative Adjectives in Japanese: The
Relation between Syntactic and Morphological Constructions,” Word Structure 7, 55-87. (6) SZILIAER (2013) [FEGRHAESEEIDHASR
—— O - ISR — , LA (W) MEAEERIE ORI —t Oz mi) ——J O UERE. (1) mAZER (2015)

[HHEE S HEREOESY) |, PEIREHE - B — (R [BIROMER L B - SEaotln sl , 115-131, Bt LN EmEiss
ETHD, AAGETEMNEM LEAITDLDOT, ZaIIAARGELFOL Z ENEE LV, (1) A=A - TEENERY (2004 i) 2 &iEo
BEENCRT w7 ), WigeE Q) FARETY (2007) [~— v 7880, O-oUER. () MkRgLE (2015) [13 U TOSRES—EEUAIC




ST 7u——], AL @) RS - BETR] (1992) TR R ASESUE~SGTIR~]. < ALBHIR (5) Stromzwold, K. (1998)

“;Analyzing Children’s Spontaneous Speech,” ; Methods for Assessing Children’s Syntax, ed. by D. McDaniel, C. McKee and H.S.
Cairn, 23-53, MIT Press. (6) JitH/F# - HATHE - ©73807 (016 H) [T 3 A A —PliRErl 8k~ Bt (7) VIS8 - SRl L
BE (2019 #aR) [EEEHLED L BT 2DH ] (FZE : Joan Bybee, Language Change, Cambridge University Press) , PR¥Rtl. ZOfthoii
UZHNWTUE, #ETT TV RT D,

The following articles are to be chosen as the article you are to make oral presentation of: (1) Perlmutter, Davd (1970) “Two
Verbs ‘Begin’ ,” In Roderick A. Jacobs & Peter S. Rosenbaum (eds.), Readings in English Transformational Grammar. Waltham, MA:
Blaisdell, 107-19. (2) Ritter, Elizabeth and Sara Thomas Rosen (1993) “Deriving Causation,” Natural Language and Linguistic Theory
11, 519-555. (3) Lightfoot, David and Marit Westergaard (2007) ‘“Language Acquisition and Language Change: Inter-relationships,”
Language and Linguistics Compass 1, 396-415. (4) Lightfoot, David (2018) “Nothing in Syntax Makes Sense Except in the Light of
Change,” Language, Syntax, and the Natural Sciences, ed. by Angel J. Gallego and Roger Martin, 224-240, Cambridge University
Press. (5) Kishimoto, Hideki and Geert Booij (2014) “Complex Negative Adjectives in Japanese: The Relation between Syntactic and
Morphological Constructions,” Word Structure 7, 55-87. (6) HZILIKER (2013) [FEEHEAERADFIATE—F OFEG « IHRIERAY —
—, FIKES (W [ESERIIEOECH— kOIS T O UERE. (7) MRS (2016) [HFELHEREOLEN) | FEREHE - |
FE— R BSOS R & B - BiRmOtisa Linsal , 115-131, Bt The following articles and textbooks, some of which are
written in Japanese, are recommended for a deeper understanding of the content of the class activities: (1) EREIFAT - PHENZRA
(2004 i) [ LZORFA KT w7 ), H5e () FAFET (2007) [— v 7 ¥GES], O UERE. (3) MIRLE] (2015) NIXLHTO
SRS RE ORI E S T e —T—, SEIEENE. (@) kb - E TR (1992)  [ERERASESOE~YGTIR~]. <A LBHR 6)
Stromzwold, K. (1998) “;Analyzing Children’ s Spontaneous Speech,” ; Methods for Assessing Children’s Syntax, ed. by D. McDaniel,
C. McKee and H.S. Cairn, 23-53, MIT Press. (6) JLFIIEHE - "PAHE - &3] (016 #7E) [T 2 LA —BRaRA~HathR~] WFJEt (7)
IR« SEIRFLERER (2019 f@aR) [EREIXE DX 9122+ 2 D7) (52 : Joan Bybee, Language Change, Cambridge University Press) ,
BHPAfE. Other articles to be read in this class or for references will also be announced in the classroom.

BEY =7 A b
” Natural Language and Linguistic Theory 11, 519-555. (3) Lightfoot, David and Marit Westergaard (2007) “Language Acquisition
and Language Change: Inter-relationships
Language and Linguistics Compass 1, 396-415. (4) Lightfoot, David (2018) “Nothing in Syntax Makes Sense Except in the Light
of Change
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Language, Syntax, and the Natural Sciences, ed. by Angel J. Gallego and Roger Martin, 224-240, Cambridge University
Press. (5) Kishimoto, Hideki and Geert Booij (2014) “Complex Negative Adjectives in Japanese: The Relation between Syntactic and
Morphological Constructions
Word Structure 7, 55-87. (6) SZILARE (2013) [RESHEAERIOHAE—C OG- ISAESRA — , HILKES W) [EARE)

S E DRSSO C——] O UERE. (7) miAkaige (2015) THGE S HEREOBER |, PEFEHE - P E—Gm [BRomER
TR s SO il , 115-131, BEt LIS E ML E IS EECTH D, BAFECTEDNI-FM BEAIT 20T, ZafaiLAAR
FELIDDZEMEE LV, (D) BFERED - VEENZ Q0048 [Z SIZ0RE A~ K7y 7], itk () FAZET (2007) [~—T v
7hgEs), OoUER. (3) HMIEELE] (2015) [T U TOSFFEES—ESORICES 77 e—F—, BAiEEs. () Zhks - mE
(1992) Atk AAGE S OE~UGTH~]. < ALBHR (5) Stromzwold, K. (1998) “;Analyzing Children’s Spontaneous Speech,” ; Methods
for Assessing Children’s Syntax, ed. by D. McDaniel, C. McKee and H.S. Cairn, 23-53, MIT Press. (6) J5LFIFEH « HAtHE « 4-750A
Q016 ) [F = LA —PIRRAIL~E~] FIJEr (D) /TGRS - SR RS Q019 RN TEFRIED L DITBLT 200 (7 -
Joan Bybee, Language Change, Cambridge University Press) , BEHiftt. FOMOGHIZHONTIL, #H=ETT VAT 5,

£ DA,

“The following articles are to be chosen as the article you are to make oral presentation of: (1) Perlmutter, Davd (1970) “Two
Verbs ‘Begin’

” In Roderick A. Jacobs & Peter S. Rosenbaum (eds.), Readings in English Transformational Grammar. Waltham, MA: Blaisdell,
107-19. (2) Ritter, Elizabeth and Sara Thomas Rosen (1993) ‘“Deriving Causation
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3+ 11 OFRTESKLIA, A& BROBIREFEICELET 5 2 L3, ddTROBI TN D, AL o TE LTS, BRI UIE
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The shock of the 2011 Tohoku earthquake and tsunami prompted us to reflect upon many serious problems. In this lecture we study
two great thinkers of the 20th century, Martin Heidegger and Hannah Arendt, to prepare ourselves to make fundamental observations
on the crises of the modern world

E52 Sy

BLE: A hay s a B 2R T H—OFA IR 3 E : 7— L NOFRTIRGE 4 [8] : FE~DIHE (D 1) 5 E : FE~D1F
£ (20 2) #emE : HARHERHIOWT (20 1) F7E : HARHERIOWT (20 2) FeE : HROME (0 1) #9El : o
B (202) 10 HAORE (0 3) #111E : EHITOWT (F01) H12[E  FEMmconT (F02) #1311 : o T (2
?D3) FI4E  FEHONT (ZD4) F15E: &

1. Introduction2. Heidegger on Atomic Power3. Arendt on Atomic Powerd. Being—towards—Death I5. Being—towards—Death 116. On
Generativity 17. On Generativity II8. The Problem of Generation I9. The Problem of Generation II10. The Problem of Generation
III11. On Revolution I12. On Revolution I113. 10n Revolution I1114. On Revolution IV15. Summary

FAERHI D OB
AR (R - BRI ~OSNIEE) 50%, FHIRLR— | 50% T, MERINZFHIET 2,

Presentation and Participation to class dlscusslons = 50%Final essay = 50%

2RE - 25E

BREE 2L PV MR AT BEW: T THIR LSS 0 Zonmi] PO A8 [RRoft
L PIE] MR B TIRRIEOTIR A~ FH—, 7—Ly he & IS 5] W B8 (a5 b0
3+ 11 D OVPFOATENED ROORFHARS: A  DHELAE 70— - JUARE - 7— Lo N BGUCHERS AT 7=l b
TEBINED 35

Handouts to be delivered in the classroom

BEY = 7 A b

A7 4 AT U— (HERrTReReH)
JKIE 13:00-14:00
Wednesday 13:00-14:00

Z DAt
RO L L OB 5 = L

Read the related texts carefully before & after the classroom.
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WEEEOFEREROT —~ « TFR) 77 —HE 7077 L) O—BtL LT, HmBFEOMR A EZ 20 b, (BB Tk
HD) FEIEET) (AT - R ) HEHINEE (P U T 4L - R0 Y) ORREFRETFOET, - BREE ARl
NITRVFDZE 2 FFONFEERGER LI S, ZNENOPREES 2 BABICHI LTt LETS, - Hifll. 1 ¥ —% > MEILRIT 21 H e omE
BOHEALEEEOEEN OIS L ET, T BHRTIVEE X 570 OMENESIZONTHFONET, IEEOME I 2= —
a3 VREINE. PHBZRAERAEIEE R D ST D 7o D OWETO—DOTY, £ LT, I a=b— a3 VREINCRT 20477 - i - KB 1%
TR L. RICED D TDITER SIS, (7 VT 4 A0 - %y @HHIRES) ) 0 Taohn - o%r 7 GREES) | LT
LY—NTY, Fl - TLE - A U Z =%y FOAT 4 TIERNEPELE COBMR ELBM L LR35, 2o oifgirta ko b
% HEHEE GRERESE) | LW ORREICHMAET, 7ok, oL TRV T 7 —HE7n s 74 o—RE LTBREShET,

Critical thinking has recently become one of buzz words even in Japanese educational field. Critical thinking is the skill to
interpret, analyze and evaluate ideas and arguments. By learning critical thinking, we will be able to present our own opinions
or thoughts more adequately and to communicate with others more purposefully. This class aims to improve those skills through a
questions and answers session about several themes, for example, symbolic logic, scientific reasoning, social scientific
arguments, newspaper comments, and so on

EE i)

FlE A haydryay — REREILHINESE 218 MEEGEOMSNS (1) F31E  MEREOGINS (2) F4l0 : deEm
OGS (1) 5 dGEaEOEND (2) 26 lal : FREE & JLHEEE 7 0] . BARREEEOREMT (1) %8. HNE|
IRBFPRVEZOERHT (2) B9 2SRRI OFHMT (1) 5510 [B] : SR ARE ORI (2) 811 R ASHRAEE
OFEFGHT (1) 5121 ASREAESOFHT (2) 565 130 SRS 25500 (1) 2514 [0 #E2RFEEI BT 256155
M (2) Fi5E:FED

(1) Introduction — What is critical thinking?(2)From a viewpoint of propositional logic (1) (3)From a viewpoint of propositional
logic (2) 4)From a viewpoint of predicate logic (1) (5)From a viewpoint of predicate logic (2) (6)From logical thinking to critical
thinking (7) Analysis of natural scientific reasoning (1) (8)Analysis of natural scientific reasoning (2) (9)Analysis of social
scientific reasoning (1) (10)Analysis of social scientific reasoning (2) (11)Analysis of human scientific reasoning (1) (12)Analysis
of human scientific reasoning (2) (13)Practical application of critical thinking (1) (14)Practical application of critical thinking
(2) (15) Summary

FAERHl D75 R UFEE

R (A M) T0%+T638 0% L BRATHIETT, £ (FLEY) 1E 2 VT4 Ib - o F o ZOER LI LT, £ E O
T ERNTHHDOTT,

Evaluation is performed comprehensively based on class participation (70%) and presentation about your research field from a
viewpoint of critical thinking (30%).

EHE - BEE
BEREIIER L E A, 7T—vEIEREERA LET, SBEHIEERERLET, ok, SEEAOBENIRASHI 20 £7,

Handouts are provided, when needed. Note:The materials for discussion are in Japanese.
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http://www. is. tohoku. ac. jp/introduction/laboratories/hsis/his_pla. html
http://www. is. tohoku. ac. jp/introduction/laboratories/hsis/his_pla. html
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The office hours are from 16:00 to 17:00 on Wednesday.Make an advance appointments via e-mail.

Z DAt
BRI, SIS RORAT O CREIAR S L TS 2 &, BRI, SESOROMETR K10 &> TS CRATHIC L
TOMRELSED L,

Students are required to prepare and review for each of the assigned themes.
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2 A An Analysis of Verbal Expressions in Yoshiki Ogawa, Akira Kikuchi, Akiko EEA
Linguistic Communication Nagano
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ZORZETIL. BAASTEOMNE & BROBNRE ST 5 IR (Whidd T30E) OBIEARAN Lz BC, [0k 1THS < Sacovimsi
Hifi & FSCIGROBE ) 2 1) LS T20DIE AT 9, BRI, 3E0EE T TR L7z BT, ZAUTHEADWTHSEOHHR L Dl
179 2 & T ML HIEME CRERIGED A o= —Y a VBRI 5 Z & e T,

This class is designed so that you can learn how to improve your ability of English reading and writing on the basis of the
understanding of general rules that govern the syntax and semantics of natural language, i.e. the so—called “grammar” . More
concretely, after the introduction of general linguistics that helps you understand the syntactic, semantic, and morphological
structure of English and Japanese, you are assigned exercises of English reading and writing that contribute to the improvement
and sophistication of your skills of communication in English in the context of academic activities.

BEERE

CORZETIL ENEI., Sk - EWER - RERA M LT OBEN, SIEFOBLE DR TEEIZ B2 D OO ARANEF LT 55
FEIZOWTORAERS, S35 L AAGE & OBBEME OV TOREAYE LWL FORHBIZ OV TOBRRAATV, ZHIZONWT, BISGEDRE LS
BE < R - IR - HIERS e E S E I ERMHAE Y — R LT B a— SR L OIHIEEHETREE LT L, SN D OFSOFHRES, Zhbo
T TR MEDN DRSNS DI DFINTEROFEERE R EA1TH,  HIEIA Y 2o T —a b &17H, F2~6[ITIVI, BT~
1 1[ENIAGHIS, 51 2~ 1 SENERE DM T 5, BT, AAGETITY, L AV o7 —v a2, HAGEL SGEOEOSISENR 3.
YEEOMEE L D ATEOBEER 4. YGEOIATN] - M) & HAGEOAS G - %iEsn) GERDS RN H SGEOSOE#IE & 2 0%t
JEBAER) 5. QAL & BURBGEORLY S5 6. IS & BIE 7. @RIE (G281 & BREN DT D Z LI L DIEROI0EBNR, Bt kI 7ms
BERZR L) 8. SEfEhi L ST (S EOREAR, TR ARSI o8kA 2= 9. BRI SZ —2 1 (FHC that HROREREZ &
8= DFE L) 10, BRI S — T FHCERI+ BRUEEHRERIRR ED/RZ — OFE L) 11 BRI Gl LD %EEfib S
T, Flix OEORED) 12. Al 13, RAFHRENAE 14 SBIERIC 24000 L ElHE  (FRS, SCOMIONAZRRIZS 1z
DI7E) 15, T~ R T T SRR

In this class, the three teachers, who major in syntax, semantics and morphology, pick up various topics in English grammar
which they consider are linguistically important but which Japanese learners of English tend to be poor at. Texts for exercise
will be taken from various linguistic corpora, which include novels, spoken English, journalese, academic publications, and so
on. The students are assigned to translate them into Japanese or translate Japanese into the English of which the corpora data
are models.

The first class is an orientation. Yoshiki Ogawa will teach the second to sixth classes, Akira Kikuchi the seventh to eleventh
classes, and Akiko Nagano the twelfth to fifteenth classes.

1. Introduction

2. The Mirror Image between English and Japanese

3. Phrasal verbs in English and Compound Verbs in Japanese
4. Adjectival and Prepositional Phrases in English and Adjectival Nominal and Postpositional Phrases in Japanese
5. How Modern English Is Derived via Grammaticalization

6. Information Structure and Inversion

7. Adverbial Clauses

8. Coordinate structure and Comparatives

9. Patterns of Verbal Complements I

10. Patterns of Verbal Complements II

11. Relative Clauses

12. Nouns and Articles

13. Pronouns and Pro—forms

14. Word Formation: Naming vs. Recategorization

15. Vocabulary: Germanic vs. Latinate Expressions

FARR A D51 B OV
BT 5 BRI HK X BERO LA N CRATHIT 2,

By evaluating students’ activities in class and their term papers.

2RE - B2EE
BHCHRE L7\ S, A3 U TR

No textbooks are used. References will be mentioned in the course of the class

BHEY = 71 |k
http://ling. is. human. tohoku. ac. jphttp://corpus. byu. edu/coca/?r=yhttp://1ling. human. is. tohoku. ac. jp/change/home. html
http://ling. is. human. tohoku. ac. jphttp://corpus. byu. edu/coca/?r=yhttp://ling. human. is. tohoku. ac. jp/change/home. html
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Please make an appointment with either of the three lecturers by e-mail.
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Linguistic Analysis of Text Structure Akiko Nagano
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AGHFE UL, FROERLIHANE D RN DB U, BARGEOEM RO R OWTES, FEEENEROZE Tl
Jackendoff {Z % Conceptual Structure (CS), Pustejovsky {242 Qualia Structure (QS), Wierzbicka {ZJ % Natural Semantic
Metalanguage (NSM) 72 EDSFEOBEMOMELEE U CEATHLDY, ZIHITEIC [HHEE « MFHAr) ChRgShvTns, Bz, CSid@Els
FUINISGELTZET NV THDDITHR L, QS IIAFADEWSROTT NV THD, —J7, ITHETIL Rochelle Lieber ¢ Morphology and Lexical
Semantics (2004, Cambridge UP) D& HIT, MEdmaii R D BEMAMHEBIRE STV D, Al Tl SGETEMZERIELE->TIh
HOREAEER OV TEESE &I, FEREST ¥ A Myfrail U CHEEARIRETT S, ST 5 2 &Ich V| EEEMERO 2115
L, 7=, AFFEOSTEATN AN ESEDH LN TED,

This is a course of theoretical linguistics devoted to semantic decomposition of words. What is “meaning of word” ? Current
popular analytical models of lexical semantics include Jackendoff’ s Conceptual Structure (CS), Pustejovsky’ s Qualia Structure
(QS), and Wierzbicka’ s Natual Semantic Metalanguage (NSM). Notably, these models have been developed based on formally simple
words of a particular lexical category. For example, CS is a model of simplex verbs, while QS is a model of simplex nouns. A more
recent approach is that of Rochelle Lieber’ s 2004 book (Morphology and Lexical Semantics, Cambridge UP), which explores cross—
categorial methods of semantic decomposition. This course offers an introductory overview of these representative theories of
lexical semantics and develops students’ practical skills of analyzing English and Japanese words.

BEERHAE

FHRIILL T OINETTEITT 27 ETH D, (1) Introduction (2) The lexicon (3) What do we mean by meaning?(4) Components and
prototypes (5) Modern componential approaches and some alternatives 1(6) Modern componential approaches and some alternatives
2(7) Meaning variation(8) Lexical and semantic relations(9) Ontological categories and word classes(10) Nouns and
countability 1(11) Nouns and countability 2(12) Verbs, events, and states 1(13) Verbs, events, and states 2(14) Verbs and
time(15) Summary

The course will proceed in the following order of lecture topics. (1) Introduction (2) The lexicon (3) What do we mean by
meaning?(4) Components and prototypes (5) Modern componential approaches and some alternatives 1(6) Modern componential
approaches and some alternatives 2(7) Meaning variation(8) Lexical and semantic relations(9) Ontological categories and word
classes(10) Nouns and countability 1(11) Nouns and countability 2(12) Verbs, events, and states 1(13) Verbs, events, and
states 2(14) Verbs and time(15) Summary

FSGRRRH D7 B U YE
B L SR (RS, S CORMY A EECRARICHIT 5, MUY A AHAOBERIEL D LR~ 155,

Based on assignments and class activities. Assignments include regular quiz-style exercises and one term—final paper.

BRE - 32E
Murphy, Lynne M. 2010. Lexical Meaning. Cambridge: Cambridge University Press
Murphy, Lynne M. 2010. Lexical Meaning. Cambridge: Cambridge University Press
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Please make an appointment by e-mail.
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152 Seminar in Morphology Akiko Nagano L

BERHDOER - BIEEROSER BIES

T OB SRR ER N BT D IEEIEA O I —Th D, WhERE L, FEE VO BN 2 S ESF B, L0 b, HHLE
HORHEBHRRFEDONEEE DN TR A Th 5, SHFEDOIER N CIL, Whipd FEEMOXH LW HRiEET—~ &L, 47
BFOERH)Y ¥ —T /LTS Word Structure DRFIIBAZED LIV iSCE DT 5. BEIHRD 3 2TH5H, %112, HEFOSARMES & S T
ROMRAEELBMET D28 212, BB TR, /N, B, B o— R ECHERREZI TV, A Te S < iz ik
BIaz b, H3L, HRGEOBAESHENF I DTS Z & ThD,

This is a seminar-style introductory course of linguistic morphology. Morphology is a branch of linguistics that addresses
various aspects of the unit of word and the issue of how abstract grammatical functions and semantic content are mapped to or
realized by perceivable sound forms. This year, we focus on the topic of PhraseWord distinction, carefully reading several
papers assembled in a special issue of the international journal Word Structure. It has three goals: (i) for you to understand

basic concepts and principles of the field and findings from the previous research, (ii) for you to acquire skills to do basic
morphological analysis, and (iii) for you to further develop your skills of reading and writing academic English.

E52 Sy

AERIFEEEATH Y . DNEIINTRE L~ OSMNERD BILD, LLTFO X S 7EF CH#ITT 5 TETH LM, FEEORIUIE T T
EHRINDAREEGH S, (1) HAQ) FESLEBLT7—a103) Klinge (2009) BT 214 FETLELT—v a1 2(5)
Schafer (2009) ZBId2E6) FAETLELT—223(7) Bucking (2009) (ZRET2IRFT0) ZETLELT—1224(9) Van
Goethem (2009) (2RI 2 (10) 47 LE T — 22 5(11) Gunkel and Zifoun (2009) (ZREd Bt (12) FEF LT — a2
6(13) Schlucker and Plag (2011) (ZB39 2#k5T(14) (15) #FEAEIE HEEF A CTED D,

This is a seminar-style course, in which students are asked to make oral presentations and participate in discussion. The
contents and schedule are as follows, but subject to change depending on class circumstances: (1) Introduction(2) Student
presentation 1(3) Discussion on Klinge (2009) (4) Student presentation 2(5) Discussion on Schafer (2009) (6) Student
presentation 3(7) Discussion on Bucking (2009) (8) Student presentation 4(9) Discussion on Van Goethem (2009) (10) Student
presentation 5(11) Discussion on Gunkel and Zifoun (2009) (12) Student presentation 6(13) Discussion on Schlucker and Plag
(2011) (14, 15) Summary

FSGRERTAT D715 B U YE
AR 50% LR (HIE, NFEROUBK, B~ OBNOIEAYY) 508

In—class activities (attendance, presentations, participation in discussion) 50% and Assignments 50%

BRE - 3EE

LUFOMES R CAFite, Word Structure Vol. 2, No.2 LV (7L 77Xy MIE) : Bucking, Sebastian (2009) “How do phrasal and

lexical modification differ? Contrasting adjective—noun combinations in German.” Gunkel, Lutz and Zifonun, Gisela (2009)
“Classifying modifiers in common names.” Klinge, Alex (2009) “The role of configurational morphology in Germanic nominal
structure and the case of English noun—noun constellations.” Schafer, Martin (2009) “A+N constructions in Mandarin and the

‘compound vs. phrase’ debate.” Van Goethem, Kristel (2009) “Choosing between A+N compounds and lexicalized A+N phrases: The
position of French in comparison to Germanic languages.” Lingua Vol. 121 &Y : Schlucker, Barbara and Plag, Ingo (2011)

“Compound or phrase? Analogy in naming.”

We read the following articles from Word Structure Vol. 2, No.2 (cited alphabetically) :Bucking, Sebastian (2009) “How do
phrasal and lexical modification differ? Contrasting adjective—noun combinations in German.” Gunkel, Lutz and Zifonun, Gisela
(2009) “Classifying modifiers in common names.” Klinge, Alex (2009) “The role of configurational morphology in Germanic nominal
structure and the case of English noun—noun constellations.” Schafer, Martin (2009) “A+N constructions in Mandarin and the

‘compound vs. phrase’ debate.” Van Goethem, Kristel (2009) “Choosing between A+N compounds and lexicalized A+N phrases: The
position of French in comparison to Germanic languages.” Also, we discuss the following paper from Lingua 121, 1539-

1551. Schlucker, Barbara and Plag, Ingo (2011) “Compound or phrase? Analogy in naming.”

BEY =7 A b
http://ling. human. is. tohoku. ac. jp/change/home. html
http://1ing. human. is. tohoku. ac. jp/change/home. html
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Please make an appointment by e-mail.
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4 Analysis of Micro Socio—Economic System Itoh Ryo o

BERHDOER - BIEEROSER BIES

HRTHREHS: « 2SR RIS D ERAR IR SO B L. 2D O OREIRAZ RS 2 DB KUED R 7 afF 555, BT
Wi, EEETTE) GO - SR IMb, TR, SRR . 2 TE) @R ME. FIERAAL) . RTEAEES (i, SRR . R
Poffiire OIZBET Dk EEERR L . EN O OBMRANERBINCOWTES, AGHEIL, KL~V OREREY7R X 7 a iAW
FTHDT, ZHEEIIFBL~ILO I 7 o RO E BRSNS,

You will learn some fundamental micro—economics in this course. You are expected to be able to apply microeconomic theory when
watching various issues and data in the real world. Level of this course is standard for graduate school, and students
participating the course are required to understand microeconomics of under graduate level.

E52 Sy

LAY~ agyvay 2. 8RR E SR IMEDS. AR KAb & Sty IMU@A. HEsH P OmREHERL & = DI b. HHEBFHFFERA /LY ¥
— gL 6. THERE RIS 7. (34 TE) & A= PERIR D8, 131 7Hh & AR PERTER@0. (3 T8 & 2RI 10, 30 5 & Se4t4r 11, B 12, —
JERESI 13, —FREIR@14. S5 & A 15, WIAGAHR

1. Introduction 2.Utility maximization and cost minimization(D3.Utility maximization and cost minimization@M4.Comparative
statics: Envelop theorem and its applicationb. Comparative statics@):Slutsky equation6. Consumer surplus?.Production
8. Production@9. Cost functionl0.Monopolyll. 0ligopolyl2. General EquilibriumD13.General Equilibrium@)14.Externality and Public
goods15. Examination

FGERHmOTT K U
WABUR 60%) LT A b (10%), H2HH (+a) ICXDRARICHINT 2

Evaluation is comprehensively performed based on short term exams(40%), term examination(60%) and homework (+ca).

BRE - 3EE

PEATFORE, 1990. X7 midiy, HUFRREI IR - CGlgatEn 5, £7213A. Mas—Colell, M.D. Whinston, J.R. Green, 1995.
Microeconomic Theory, Oxford University Press ZHEAL TH LU,

Main textbook is “PEATFUEE 1990. I 7 mikd, WIERSHHTRFL 7 However, you can use following one written by MWG if you don’
t understand Japanese or if you want to study more superior theory. A. Mas—Colell, M.D. Whinston, J.R. Green, 1995. Microeconomic
Theory, Oxford University Press

BEHE Y = 7 A |k
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4 Socioeconomic Network Analysis Assoc. Prof. Naoya Fujiwara o

BERHDOER - BIEEROSER BIES

IR, BB I OMRRICEN T, Xy hU—7 L LTEREENA LONREL RHZESN TS, Fi2, TRbOFRy hT—ZIZBWT, A
E LT )L MR —L 7 ) —PRIRE SN A ITHREIZRE SR ST Y . MRy N — 7RI L T 5508773 21 i N0 el
WCHE LTz, ZOERTIL Ry NT—VTOIEE 58 L HIo, HSRERICRW TRy b —2 WEREREE R T B e idem
2o

Recently, it turned out that various natural and social systems can be described as networks. Universal phenomena such as small
world and scale free properties have been observed in such networks, and a research field called complex network science has been
developed in the 21st century. In this lecture, we study basics of the network analysis and discuss socioeconomic phenomena that
networks play important roles.

EE i)

(1) & 2y b= BEEE Ry hT—7OR(©2) 1y NT—7 OHFQR) Ry NU—7 OFf#EWA) > hT—2 ORETFEG)
Bty hU—27(6) AE—NVT—/L KXy hU—7 (1) 27— T7V—3y hT—7(8) v NT—7DARRET/NVO) 2 2=7 ¢ (10)
ZFv NU—7 FOBERGEE (1) (1) *y NU—2 LOEGERE Q) (12) #SBE5RICkT 53y hU—2 (D) (13) fSBERICET 531y b
U—7 (2) (14) HESEERIBT SRy hU—2 (3) (15) FLDLABOEZ

(1) Introduction: Network science and examples of networks(2) Mathematics for networks(3) Quantifiers for networks (4)
Visualization of networks(5) Classical networks(6) Small world networks(7) Scale free networks(8) Generative models for
networks (9) Community detection(10) Dynamical processes on networks (1) (11) Dynamical processes on networks (2) (12) Networks in
socioeconomic systems (1) (13) Networks in socioeconomic systems (2) (14) Networks in socioeconomic systems (3) (15) Summary and
future perspectives

FERHloD 7 K O HE
LaR— MR L OBEEHIRIC XL D,

Report tasks and class attendance.

BRE - 3EE

BHIHEE L7V S, A -L. Barabasi and M. Posfai, “;Network Science” ; (Cambridge University Press, 2016) 72 & Z3iiA CuEE R
HTENEELLY,

The textbook is not specified, but it is recommended to read related books such as A.-L. Barabasi and M. Posfai, “;Network
Science” ; (Cambridge University Press, 2016).

BEHE Y = 7 A B

FT7 4 AT T — (HE#KFIRERH)
JKIEH 14:00-15:00
2pm—3pm on Wednesdays
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AL, WREHTIIE E A DA AR ICUBEE 25 R 75 ) (oW TR 5, RO X 5 e
B, KD BNBREADEIUTAT, FHD L5 72 DOIFHETDAT A TAK Y b L DA T Y o RTzoTO BRI, M > 5 &
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SH  MRELREOMER Q) @ Fldth, MEHEE, BERSE U HEEL WO AT AT () Ol < HHEELVO AT 4T ()
H10[E FAbR—27 1) : TLERME L 1E F2 b= Q) : BEERS1 2[8 SR =2 @) : 7T REL 3 SRR b
7 @) :EdTech 81 4[5 #A =2 () : 70T I 7PEH 1 5l REROSHOTE

FGRERHI D K U
M LH— MRHEIRL, 2O CRIIT 2,

2RE - 25E
VORH & B EAATT .
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7 English Presentation Intensive Steven John Bretherick Hn

REFHHOER) - BEER O B RS

Look at the English page.

This class will allow students to master the techniques necessary for giving effective presentations. Successful students will
be able to 1) plan, write and deliver an approximately 10-minute presentation on a technical topic 2) listen to, analyze and
evaluate contents of presentations given by others. Students will practice how to consider needs of their audiences when planning
and designing a presentation, and how to refine ideas to be “;worth sharing.” ; Students will also practice basic techniques
such as body language, eye contact, and intonation. In addition, there will be practice in spontaneously asking and answering
questions. To achieve these objectives students will: 1)View videos of presentations that explain how to give a good presentation,
and presentations that model how to explain difficult ideas to general audiences. 2)Give two presentations to the class, as well
as participating in various speaking exercises. 3)Watch and analyze videos of their own presentations and those of other
students. 4)Participate in question and answer sessions after each presentation

BT

Look at the English page.

Day 1

? Introduction & Orientation — Review Course goals

? “TED’’ s secret to great public speaking” — learn basics of presentation from the best presenters on earth

? Self-Introductions & Introducing a Colleague — How to introduce yourself to a group; how to introduce a colleague

Day 2

? Practice Presentation & Evaluation — Present a self-introduction

? Practice gestures and eye contact”

? Presentations by specialists — Analyze TED talks by specialists, given to general audiences. How do they talk to an audience
that doesn’’ t know their topic?

? Presentation about special interest — Brainstorm and begin preparing a presentation about a hobby or other special interest

Day 3

? Practice Presentation: special interest — Present about special interest.

? Outlines and Storyboards — Review techniques for capturing ideas; how to make a presentation tell a story; how to storyboard
a presentation

? Final presentation: outline — Develop idea and outline steps in final presentation; discuss in groups and identify audience
“blind spots”

Day 4

? Slide design — Review and discuss principles of good slide design, and use of props;

? Rehearsal and revision — Discuss final presentation outlines; develop slides; rehearse in groups

Day 5

? Final Presentations — Present to class about research area; presentations videotaped and reviewed; question—and answer from
other students

? Review of course

BRI AR O HE

Look at the English page

? Final Presentations — Present to class about research area; presentations videotaped and reviewed; question—and answer from
other students

? Review of course

BRE - 3EE

Look at the English page.

1. There will be no textbook. The teacher will provide handouts in class.

2. The teacher will provide videos to watch, including (but not limited to) selections from those on these pages:
https://www. ted. com/playlists/574/how_to_make_a_great_presentation

https://www. ted. com/playlists/171/the_most_popular_talks_of all

BEY = 7 A b
Look at the English page.

https://www. ted. com/playlists/574/how_to_make_a_great_presentation
https://www. ted. com/playlists/171/the_most_popular_talks_of all
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Hif L,

Internships in private companies and government agencies are offered as training opportunities for information sciences.

e ]

FGHRERHm D 7Y K O E

2RE - 2EE

BEY = 7 A b
TEHEFIR [ 72—y TBHRERH P CANFRE)  http://www. is. tohoku. ac. jp/jimu/intern/intern. html
GSIS Internship HP (Not English)http://www. is. tohoku. ac. jp/jimu/intern/intern. html

F7 4 AT U— (E#rTRERE)
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DxE 2B LT D,

Internships in private companies and government agencies from overseas are offered as training opportunities for information
sciences.

R
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special Lecture I on Information Sciences
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special Lecture II on Information Sciences
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special Lecture III on Information Sciences
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special Lecture IV on Information Sciences
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REFHHOER) - BEER O B RS

An overview of the theory of the spectra of graphs is given. Spectra of graphs have quite a wide range of applications,
including Google’ s PageRank algorithm as a famous example. The topic is basically about how to handle and use eigenvalues and
eigenvectors of certain real symmetric matrices, so students will be able to deepen their knowledge and understanding of Linear
Algebra. The course provides an introduction to the theory of spectra of graphs and then discusses more advanced results, such as
applications to coding theory. This course will be delivered in English

An overview of the theory of the spectra of graphs is given. Spectra of graphs have quite a wide range of applications,
including Google’ s PageRank algorithm as a famous example. The topic is basically about how to handle and use eigenvalues and
eigenvectors of certain real symmetric matrices, so students will be able to deepen their knowledge and understanding of Linear
Algebra. The course provides an introduction to the theory of spectra of graphs and then discusses more advanced results, such as
applications to coding theory. This course will be delivered in English

BT

1. Introduction2. Spectra and graph properties3. Perron—Frobenius theory4. The Rayleigh quotientb. Interlacing and equitable
partitions6. The second largest eigenvalue and random walks7. Examples8. The independence number and Lovéasz’ s theta function9
Duality of semidefinite programming and the Hoffman boundl0. Delsarte’ s linear programming bound and coding theoryll. Some
universal bounds for codesl2. Strongly regular graphsl3. Association schemesl4. Some recent topicslb. Summary

1. Introduction2. Spectra and graph properties3. Perron-Frobenius theory4. The Rayleigh quotient5. Interlacing and equitable
partitions6. The second largest eigenvalue and random walks7. ExamplesS. The independence number and Lovéasz’ s theta function9
Duality of semidefinite programming and the Hoffman boundl0. Delsarte’ s linear programming bound and coding theoryll. Some
universal bounds for codesl2. Strongly regular graphsl3. Association schemesl4. Some recent topicslb. Summary

BRI 5T R ONELHE
By attendance and reports.
By attendance and reports.

BRE - 3EE
A. E. Brouwer and W. H. Haemers, Spectra of graphs, Springer, 2012
A. E. Brouwer and W. H. Haemers, Spectra of graphs, Springer, 2012

BEY = 7 A k
http://www. math. is. tohoku. ac. jp/ htanaka/
http://www. math. is. tohoku. ac. jp/ htanaka/

Z7 4 AT U — (HEKFTRERHH)

By appointment.
By appointment

a2

The above plan of 15 lectures may be subject to change. Students are required to review for each lecture.
The above plan of 15 lectures may be subject to change. Students are required to review for each lecture.
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7 Computer Hardware Fundamentals Ryusuke Egawa, Tetsu Tanaka

Bt

BERHDOER - BIEEROSER BIES

Both computer architecture and LST technology will be lectured for better understanding of modern computer systems. The lecture
includes * Logic design of ALU, memory hierarchy composed of SRAM, DRAM, NAND Flash, and HDD, and control units with hard wired
logic and microprogramming. * Structure of computer systems using processors, memories, input/output devices as building blocks. *
High—performance computing mechanisms such as pipelining and parallel processing ¢ Issues and tradeoffs involved in the design of
computer system architecture with respect to the design of instruction sets.In addition, research topics on state—of—the—art LSI
technology will be also presented in the lecture

R
1. LSI Technology Overview2. Trends in Computer Architecture Design3. Computer Organization3. Arithmetic Unit4. Memory

subsystem 15. Memory subsystem 116. Control Unit7. Instruction Set Design8. Pipelining9. Parallel ProcessinglQ. Multicore
Processorll. Multiprocessor Systemsl2. Graphics Processorl3. Vector Processorld. Benchmarking and Performance Evaluation

FSHRERHm D5V O e

50% from mid-term exam and 50% from final exam. Some additional home assignments may be given for extra grading (bonus).

2RE - 25E

BEHE Y = 7 A |k

http://www. sc. isc. tohoku. ac. jp/class/computersci/(Contact instructors to have an access 1D)

Z7 4 AT U — (EKFTRERHH)

Every Tuesday, 4:30-6:30 (An appointment by e-mail in advance is needed)

Z DM
G30 course BAFERHH & 72> CHsY £, SGETOMMIIRE (BEEL Bl 720 £9,




B AR

i ® ¥ # H 8B BRAA

Cognitive Science of Higher Mental Functions
Cognitive Science of Higher Mental Functions
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IT Business Management
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Masahiro HIJI, Yoshinari KANAYA,
Masahiro TAKAYA

1z 2 U 7 o IR
Law and Management of Information Security

2 =]

BERHDOER - BIEEROSER BIES

EEE LOBROEITRIZREO T, 2 V7 213, BRx R CETETHEEIC > TE WA, TV EROROIN & EoO%Ek
bk, 1HlEF =V 7 OBGHIZRIEN Y 2 b7 69 L RIRHT, HEHEEPERE L OB T BT 2RI A LS TS, S5, #
ROl E X 2 U 7 1 A ST, RERSEMSHk~ A v PO ARAIRTH D, A, it = U7« Bdfiatiiko
HCHIFT 2 72 DIt 27 T 2RENOEERE B E 375, I DIT, ENEREE X TiERE S = U 7 1 ICBI9 21550 Sim
k& BREEICOWTEL L. IDIZ, ZAVEBSE X THEME X 2 U7 ¢ 2 LERS S D7 OICERE O BRIRE BTl A
179

A rapid progress of quantity of data and its diversity caused many legal, social issues to be solved. Information Security
Technology is key idea to solve these problems, and it works well if it contains suggestions to Business and Society. In this
lecture, we will discuss adequate information security available in real world.

EE i)

Fllal A bagrvay  fHtda VT 0205 - L ESEEE Glt) 520 SEFER Ght) 3 fFS
2 VT L YRR (Bl 554100 EREX= VT BRI 2EERENE (i) 5550 Ffi@m e Ede =7 ¢ Gt 556
|l RS (@) ETE WX o) T LEE LOHER] B, REOBH, A F—Fy b =R - T FOEER
£) @) H8El X7 eI 0—, EAEROUE (B4 Foll X )7 LIMERE GHEHEE, BRRks
PR, NIEBERRIRE) (@) F10E fFHRexa VT 0 &A1 GElk, v a—% - DAL, RIETZ7®R, SRYLSEOLE
5 () F11E RO ENDEREX 2 V70 (B F 1200 A3 - MBI 21X 2 V7 0 0Bk (B #13
B EHAT MBI AEREF 2 U T AoxR (B F14E HFREF 2T oA VT M EZORE (B F15E fHlty
2T 4~vFRVAL REPDCA YA 7L (B

1. Introduction: Law and Cash Management of Information Security (HIJI)2. Return on Investment (ROI) (HIJI)3. Information
Security and Risk Management (HIJI)4. ROI on Information Security (HIJI)5. Technology trend and Information Security (HIJI) 6.
Introduction to Information Law (KANAYA)7. Information Security and Human Rights (Honor, Freedom of Expression and Information
Service Provider’ s Status and Responsibility) (KANAYA)S. Information Security and Privacy, Personal Data (KANAYA)9. Information
Security and Intellectual Property (Copyright, Patent and Trademark) (KANAYA)10. Information Security and Cyber Crime (Fraud,
Virus, Unauthorized Computer Access) (KANAYA)1l. Information Security Required for Organization Management (TAKAYA)12. Current
Status of Information Security in Company and Organization (TAKAYA)13. Information Security Measures in Information System
Development Company (TAKAYA)14. Information Security Incident and Correspondence (TAKAYA)15. Information Security Management and
PDCA Cycle (TAKAYA)

FARRH O J51E K O
FHEIENZID S b Z LT LR — B LI 5,

Three teachers set and evaluate the report for each area of lecture.

BRE - 2EE

B, BSEEDNEN, B, E73, DISIEET D U= 7SI 5, 25T, LITOmY, - ISR, AL, IRV THR
[z —xy ME] (2, 20154F)

Shigenori MATSUI, Hidemi SUZUKI, Itsuko YAMAGUCHI, “;Internet Law” ;;, Yuhikaku, 2015

BEY = 7Y A1 b
AT,

URL will be announced in the course.

7 4 AT U — (EkFTRERFH)

Tk Z A BT AENTERNC AT Z & BEHIIERS « KIEH 14:40-16:10, Ffr L= 7 AT 3 g BN 6F JLRIEEeA
AR : ANEH 13:00-14:30, HIELF ¥R A NP A TR B X —AF HEFER (BB - ARIIERMN) EANE « ik T (F
AN A=V TFH)

You need previous appointment. Masahiro HIJI: Tuesday, 14:40-16:10, 6F Joint Laboratory, Extended Education & Research
Building, Katahira. Yoshinari KANAYA: Monday, 13:00-14:30, 4F Joint Laboratory, Cyberscience Center, Aobayama. Masahiro TAKAYA:
After the lecture end (It is an appointment by an email beforehand)

ZDfth
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Game Theory for Applied Economics Prof. Dao—zhi Zeng

BERHDOER - BIEEROSER BIES

7 — BB O EAEI A e BB AT D 12D Th D, Ahas CIERITRIED T 2 AR OIS 72 B E 2 082

GRS —20 Z55, 1757 —4, BB —0 #0IRLS—24, Nash B, 055" — 25848551, Nash 280758 & OFAMEE A GRS
%o TORFEFATBNCOIAEB R, 7 —LBEROT 2 L 2GS 5, BARREREE L. ZANBOBRREEZITTED 2. fxi
HHESZ TS T & DAGHFRI IR AAGETIT D,

Game theory studies how several intelligent and rational individuals make their decisions. In this lectrure, students will
mainly learn the noncooperative game theory, which considers the case that different players have conflicting interests and they
interact with each other. I will introduce the concepts of matrix game, extensive game, repeated game, Nash equilibrium, Subgame
perfect equilibrium, Nash bargaining solution. Some applications in economics will be illustrated for students to deepen
understanding of the essence. Some specific aimsl. To be able to analyze the decision making of several individuals.2. To be able
to apply various equilibrium concepts.Basically, the lectures are prepared in Japanese.

BT

1B Fm2EE 4707 —2 3[R - SpSofErE4EE - SAFI5ER : Stackelberg DB EET/L6IEIR : D IKLY—2 7HB:
BRI — A 8[EIH VT — 255472 Nash Y O[] H : Bayesian Nash ¥f7 10 []H : Double Auctionll [A]H : Signaling Gamel?2 [E]H : Nash
R 13 EIH: W) —o 14 B H: ARSEHOEER 15 mIH: E Lo - 3

1. Introduction2. Matrix game3. Equilibrium existenced. Applicationb. Stackelberg duopoly model6. Repeated game7. Extensive
game8. Subgame perfect Nash equilibrium9. Bayesian Nash equilibriumlO. Double auctionll. Signaling gamel2: Nash bargaining
gamel3: Cooperative gamel4. Incomplete contract theoryl5: Summation and examination

BAERHIE DA O
TERE (30%) . FEEA~OBIGEE (20%) . Fef&atik (50%) (IS U TR 2,

students are evaluated on their homeworks (30%), the level of class participation, and the final examination

HRE .- 2EE
il moN— b - BRVRE, RERIESR - ZHE—FR, 19950 BEAEOTZOOS —LEERAMN, Aot 25 [WMEE, 20110 S —AB
FRCHNRD, AZER. IEARERS, 2008: € XL —ABERAR, BARSEHEHRL B, 20110 A — 2P, A — Atk

Robert Gibbons, 1992. Game Theory for Applied Economists, Princeton University Press.

BEY = 7 A b
SEFRDATA R http://www. se. is. tohoku. ac. jp/” zeng/index. html |ZHEL,
Lecture slides are available athttp://www. se. is. tohoku. ac. jp/” zeng/index. html

FT7 4 AT T — (HE#KFIRERH)
JKHEH 16 : 30—18 : 00 MU A —/Ldb DV NITEGESETT HRA > b AV M L AUuThins
Wednesday 16:30-18:00 or by appointment.

Z DAt

L BEERICABIS D AT A NIZHADSETEEIT), 2. FEERITEHIC L - TEET 2,

1. Students are required to prepare according to the lecture slides for each class.2. Homeworks are used to review the
lectures.
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Glenn M. Keeni (BR¥-A/3—+ VY 2—3

o 2y AVE—Ry bEF2 VT 4 a A REOEHEALR) . AER G e
7 Internet and Information Security T3ERE HEHdR) Hn

Glenn M. Keeni, Tsunoda Hiroshi

BERHDOER - BIEEROSER BIES

A 7=y bEEREx2 )T @ L TRE L TETRY, ARZETIIEERA »F—xy Mgt 20t 2 U7 I 2 Mlimc
DUCHENTD. A V¥ —Fy NI b T A METUIE SO TEWNTERY, ZORFMEZMY, %2 )7 ¢ FOMEEE 25 2 Ln
CORBORAT —< L7025, AEEETIE, SN 7 —Fy DO RRRAN BT 5 AW 25 A S 5T D LIRS, BEdE 2
TX 2 VT AT DS E EORBICOWTIIRTE 2 L1 D 2 L2 HIFT. MEBOKETY, #bho 1 v —3 v MEiOF L 1o
ZEOHT, TOBIMEEET 5% 2 7 ¢ LOMBESCEEIOWCEENT 2 & & BIT, TOERITH DRFENZR BT A NETL L Z DN
PHZDONWTE X 5. HIRREIEA v Z— >y FOHHAOEF 2V 7 A BT 5 72O D NER b OIS, TE 5B IR0
EFSTZTEUA N L—g Y e ARG e R R A D LT EIERAOZRRER AT O . Teks, ARSI CEE U RIERRI TR L
B, NCRFUEATIRDTZDEAN ) — XY a R T 5 2 ENEE L.

Internet and Information (In-)Security have been developing in tandem. In this lecture, the Internet technologies and related
information security aspects are discussed. Students will learn the philosophy and the basics of Internet technology and will
also develop an insight into the associated security concerns. The underlying theme will be the weakness of the implicit trust
model in information networks that is widely used. Each lecture will focus on one aspect of the Internet, will discuss at least
one related attack, examine the corresponding trust model, show its vulnerability, and demonstrate how the vulnerability is
utilized in the attack. Also students will gainhands—on experience during this lecture. There are no pre-requisites for the
lecture. Students are expected to bring their lap—top for hands—on experiments.

e ]

L AYZ—Fy bl VT O 2. vy NT—2ICLHBEEREE(L 3. A F—%y b7 a h=uff (ICP/IP) 4. 4
LTV 7 EIET A X2 )T 1 b Ry NU—JBICET X2V T - IPvd 6. Ry NU—IREICET A X2 VT o -
IPv6 7. Fv NI—ZBICBT %2 UF 4 — IPsec 8. FT L AR— NBIZBT2EX2UF ¢ - TCPADP 9. kT v AKR— MNElzkd
X2 VT4 - SSL/TLSI0. 77V or—2a @i ateX=2 074 - DNSLL. 77V r—aV@iciidaeXa 7 ¢ - Maill2.
TV = a BT A EX 2 VT - Webl3, TFUA—Ta U@ AeX 2 VT 0 - SNS14. ARE L EX VT4 150
<g:5)

—_

. Basics of Internet and information security
. Networking and data encryption

. Internet protocol suite(TCP/IP)

. Physical layer, datalink layer and their security
. Network layer and its security — IPv4

. Network layer and its security — Ipv6

. Network layer and its security — IPsec

. Transport layer and its security — TCP

. Transport layer and its security — UDP

. Application layer and its security — DNS

. Application layer and its security — Mail

. Application layer and its security — Web

. Application layer and its security — SNS

. Security related to people

. Concluding remarks

O 00~ O O W N

= e e e e
Ol s W N = O

BB Hm DR K UL HE
{7 A b, DR A b, 2 0 LK~ MR k> CHITT 5.

Grading will be based on short—tests during classes, 3 long—tests, and2 reports/homework.

BRE - 3EE

HREEIR L. INISEE £7255 L7025 Veb 1 MTRCEERTISE TN T 5. 1. Network Security- Private Communication in
a public world: Charlie Kaufman Radia Perlman. Mike Speciner2. Introduction to Computer Security: Michael Goodrich, Roberto
Tamassiav3. Computer Networks: Andrew S Tanenbaum

No textbook. References are below. Additional information (Web site andarticles) will be provided in a class. 1. Network
Security— Private Communication in a public world: Charlie Kaufman Radia Perlman. Mike Speciner2. Introduction to Computer
Security: Michael Goodrich, Roberto Tamassiav3. Computer Networks: Andrew S Tanenbaum

EEY =791 b
7L
None
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Contact us by e-mail.

Q2
INGAFUEATIR) DTEBED ) — "X av kR T5 2 ENEE L.

students are expected to bring their lap—top for hands—on experiments.
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Network Security Practicals THERT WER) i

Glenn M. Keeni, Tsunoda Hiroshi

BERHDOER - BIEEROSER BIES

HEFa V7 exy NT—0 X2 U7 113, BHEDTEREARIZIT 22 DI EEGRE CH D, AFEE T~ X
VEBLT, HlREX 2 VT4 Ry MU= X2 U T BT DA R S A BT 5 T L A B & T4, BRI, BRe e
o b7 7Y = 3 VISE T AIEREHC OV THER L, AL O OIEFEAS BRI K A TASPBIRZ E D X ORI S D On g H,
TV FE T, WO BB 5 FASCEIUTKIT BXBRICOWTE 2 5. Sl B\ A i@ U T R O&HE
BT 2 ERA RS D L & bIT, FOMRETEX 2V 7 1 ICBT DRTESE AN DA E CTEFETE D Y — X —DEEIZA S To oD E#E S .

Information and Network security is a multifaceted topic and of paramount importance in todays networked information
society. This course is designed to experience and understand the basic issues in network and information security. We will carry
out hands—on experiments to look at the weakness of the underlying network and its applications. We will see how the weaknesses
are exploited by hackers for reconnaissance and attacks. We will examine the modus operandi of some generic attacks and discuss
measures that should be taken to prevent such attacks. The hands—on experiments will be arranged in a controlled network
environment. Students will be expected to use their own PC/device to access the environment. The exercises will also involve
training in leadership roles for problem solving in security issues.

BEERE

L A Z—3xy MINORAE 2. 1HaEX =V 7 ¢ OFHEEE - HAREE : 3. *y NU—2 Lol Eixy bv—2) 4 X
v hU—7 LORBHBIE R Y hU—2) 5 IRy hT—Z DAX v UK 6. WEOFTHSEY 7. £FEDoS B 8. Web (2
T DA 9. DNSIZRET 2B 10, A—/UZBIT &SR « 11 WBEORE( 12, BRI DK 13, IR L OMEIADT=DOEH]
Dz 14, HHOEIWEELR 15. Lo

1. Basics of Internet technology 2. Basics of information security Reconnaisance: 3. Snooping on wired networks 4.
Snooping on wireless networks 5. Scanning networks Attacks. 6. Connection hi jacking 7. Denial of service attacks
8. Web based attacks 9. DNS based attacks 10. E-mail based attacks (Phishing..) Defense and countermeasures. 11.
Encryption 12. Preventive measures against attacks 13. Recovery measures 14. Transparency of operations 15
Concluding remarks

BRI AR O HE

HIRDUZ OSSO ARIUC K DRGNS 2. B EARBUC DWW TIILLFO X 9 Zefefc LV EHiiT 5. - g ~0Shnik
Bi- B0 M OEE - £FERES ) - RIRERRRAES) - VBT — a Uil - a a=h—3i g URES - B - AEE

Grading will be based on attendance and performance in classes.Performance will be evaluated according to the following
criteria. — active participation— focus and concentration— abilities — problem solving — presentation — communication —
comprehension— originality

BHE - BEE
L.
None.

BEY =7 A b
72l

None.

F7 4 AT U— (HERFTRERFH)
B A— M EDES L.

Contact us by e-mail.

£ DA,
INGAFUEATIRD DTEAD ) — b av R T 5 ENEE LU
Students are expected to bring their lap—top for hands—on experiments.
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257 Data Science Basic Kazunori Yamada, Samy Baladram, Hafumi Pl
Nishi, Yuki Irie

FERBOB®) - BIERUOSER BIES

Offiz% | HRHRIAM 1) 74 = ZAOFEFEEAM T (Samy Baladram) (10/11) 2) 7 —4 YA = ADO#RHEAM TT (Samy
Baladram) (10/25) 3) F—# YA =L ADOHFFAM 111 (Samy Baladram) (11/1) 4) ~f ZFEHEAF 1 (Samy Baladram) (11/8) 5) ~f
RHeEt AT 11 (Samy Baladram) (11/15) O 2 BEEEE AT 6) #URAER & #aifiZe L3 (Samy Baladram) (11/22) 7) FERHHTERE
OWEF50#T (Samy Baladram) (12/20) 8) 2 7 A% —4# (F P58 (11/29) 9) EPFam bk L Belid 058 (UM Figd) (12/6) 10) ==
—INxy hU—2 (LA Fgn (12/13) 11) —xukl¥R— "y Z—< v (LA Fgn (1/10) 12) REAEERFE (LE Fo
) 1/17) O3 77 7HEaAM 13) 7' J 7HEROEE (NL 168D (1/24) 14) 77 7fikt (NI 46 (1/31) 16) 7T 7HET7 =
U2 ONL ) (1/31)

(OPart 1: A rudimentary knowledge of statistical analysis 1) Basic Statistics for Data Science I (Samy Baladram) (10/11)2)
Basic Statistics for Data Science 11 (Samy Baladram) (10/25)3) Basic Statistics for Data Science III (Samy Baladram) (11/1)4)
Bayesian Statistics I (Samy Baladram) (11/8)5) Bayesian Statistics II (Samy Baladram) (11/15) OPart 2: Introduction to machine
learning6) Basic Linear Algebra (Samy Baladram) (11/22)7) Applied Linear Algebra in Data Science (Samy Baladram) (12/20)8)
Clustering (Hafumi Nishi) (11/29)9) Mathematical optimization and supervised learning (Kazunori Yamada) (12/6)10) Neural network
(Kazunori Yamada) (12/13)11) Kernel method and support vector machine (Kazunori Yamada) (1/10)12) Decision tree and ensemble
learning (Kazunori Yamada) (1/17) OPart 3: Graph theoryl3) Basics of graph theory (Yuki Irie) (1/24)14) Graph analysis (Yuki
Irie) (1/31)15) Graph search algorithms (Yuki Irie) (1/31)

BT

SIEE 4RHRE (14 K540 53-16 K710 43). 1 H 31 HDZ4 B X UG BRA (14 540 43-17 K50 43) 10 H @11, 18 (i), 26 H11 H : 1,
8, 15, 22, 29 H12 A :6, 13, 20 A1 A : 10, 24, 31 H 10 A 18 HOBEEEIAH T MR 1 A 17 BB L £

Every Fridays 4th slot (14:40 — 16:10). For Jan 31, 4th and 5th slots (14:40 — 17:50).0ct: 11, 18 (Cancelled), 25thNov: 1, §,
15, 22, 29thDec: 6, 13, 20thJan: 10, 24, 31stThe class on Oct 11 was cancelled. The class will be held on Jan 17 instead.

FRRRHE DI K U1

2RE - 25E

BEHE Y = 7 A |k

F7 4 AT U— (E#rTRERE)
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4 Big Data Skill-up Training Kazunori Yamada, Takuro Nakayama,

Bt

Yinxing Li, Samy Baladram

BERHDOER - BIEEROSER BIES

FURTREZR TSRO, ENLEW I 12D B a— — A LOEEMELI L QD AER T, el I I 7 R_REEEE-
VPEEETKI LT, Ey I F =2 5405 12D ORA 2 Ea—F— %)L, BHZ, Linuk AT ABXO7 125 3753 (Python) @
FAR BN T2 5. HERITISETIT729.

Currently, more and more primary data are becoming available and the ever—increasing data emphasizes the importance of
sophisticated computational skills to control it. The aim of the course is to obtain the most fundamental skills to handle,
analyze and interpret big data. Specifically, students will learn the basic of Linux operation and usage of programming languages
throughout a practical training of Python. The class will be delivered in English. The class will be designed for programming
beginners.

BEERE

BRI BHEY 23~ (180%) TIIRD. 1. VI _N—ADTurIFI 7 No—=27, 2 DT _R=2A07Fu/FI 7 hl—=
V7.3 xR NOREEA~DOT T ST L TBBROREE. 4. FEOT—Z OBOFND hL—=27 5 FEOT—Z OBOPND hL—=
N

The lecture will be held in two periods (180 min) per a day.l. Web based learning. 2. Web based learning.3. Setting up
programming environment for students’ computer.4. Actual data handling.5. Actual data handling

R HI DR O

B TIORTHAEC L VT (1) fBHSHe 2 — FERHOIEE 2) E~oBheE L 7 'v 7o I v 7Hgion FEG Q) A7 v 71z
BiFsaly hAV R

Based on the following criteria. (1) Quality of submitted code and order of submission(2) Enthusiasm and attitude including
improvement of programming skill(3) Activity and commitments on the Slack channel

BRE - 3EE
Rl L.
Nothing special.

BEY =7 A b
http://gp—ds. tohoku. ac. jp/class/skillup_2018b/
http://gp—ds. tohoku. ac. jp/class/skillup_2018b/

AT 4 AT U— (HEKFTAERRH])
B, AL Tl L T S

Any time. Make an appointment in advance via e-mail.

£ DA,

HEREFIEUTIT S, 10/16, 17, 18, 21, 23 (16:20-19:30). 7> 7 R v TRBOZ & FiFE L QU VRO GATIERNI BRI O - L E
7.

Please bring your laptop. If you do not have your own laptop, please tell us in advance. We will have the class on 16, 17, 18
21 and 23rd Octy. Starting and ending time is 16:20 and 19:30 respectively.
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Data Science Training Camp I Kazunori Yamada, Takuro Nakayama,

2 44 G

Yinxing Li, Samy Baladram

BERHDOER - BIEEROSER BIES

vy 77— ZRHROFBIT 22 7 BRITBNT, ZNDEW D IO, FHE, a2 Ea—F A LOEEMENSE L D, Ak
FOL, avEa—4—7nr I I T OHERD DO, FixleTm s s EEBEICETIICED T, AGEZE python DRAW
RN EER L QD ERG LT 5. Ta s T I RIS O Ly I TR ARNT v T N = TR D T L AR
T5. HERIIISETIT2D

Currently, a lot of primary data is being cumulated rapidly and the importance of computational skills to handle such big data
is emphasized. The goal of the course is to get familiar with the use of computational programming. In this course, students will
tackle various type of programming problems and brush up their programming skills. The course is designed for students who have
basic skills of python. Complete beginners of computer programming are recommended to take ‘“Big Data Skill-up Training “ before
the attendance to this course. The lecture will be delivered in English.

e )

PUFIZSPEE A 2ME 50 il K USSR 2 BORIEA AR < . RIS BENICEELL, B2 5. WUERRE - BARNitE- 7— 4%
- B 477V O ZUothcs) GTHNERD — BRI~ 7 7 A VAT L OSCTS U RIRFRE] - eI B - A4
R Sl

Attendee will solve 50 compulsory problems and two optional problems. Teaching assistants will help students to solve
problems. [Compulsory problems]— Basic calculation— Data structure— Function— Library usage— Matrix calculation— Random number—
1/0 and string processing[Optional problems]— String processing— Machine learning— Bioinformatics— Numerical calculation

FGRER D75 R O YE

TP MORI ALV FHE. (1) 2SSz a— ROE Q) Slack IZBIF5a Iy FAL Q) BT DR8E

Based on the following criteria. (1) Quality of submitted code(2) Commitments on the Slack channel (3) Participation and
contribution to the course

BRE - 25
Bl L.
Nothing special.

BB = 7 b
http://gp—ds. tohoku. ac. jp/class/campl_2018b/
http://gp—ds. tohoku. ac. jp/class/campl_2018b/

A7 4 AT U— (H#RTRERE)
. FRHC A —/ L CEE L TL 72 &0,

Any time. Make an appointment in advance via e-mail.

Z DAt

TR %ETe 3 AMOETHEZIFTITS. 10/26-28. 26,27 A1 10:00-17:00, 28 A% 13:00-19:00. T v/ kv 7RO L. FRFL TR
UGA AN ERE I Ve LET

Intensive course for 3 days (from 26 to 28th Oct, 10:00-17:00 on 26 and 27th, 13:00-19:00 on 28th). Please bring your laptop.
If you do not have your own laptop, please tell us in advance
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Mitsuyuki Nakao, Kazunori Yamada, BRIz
Takuro Nakayama, Yinxing Li, Samy
Baladram

TARE L= TR T
Data Science Training Camp II

2 =]

BERHDOER - BIEEROSER BIES

F—LHNTCEBFOE y 7T =2 D RY VI BREREHI T Y = 7 MR AT Z & C, EBROIBEISEOMED 5 E5. F—AT
IFICTBEOFER Y L, RN Om B2 BIET. AEEEe 7 m 7T I U T HRER B L QLA Rk LT 5. ZiEEEd
ENUO L—=0 TRy U] BEGET D LA RS,

By project-based learning on a team, students will learn how to handle and analyze big-data. This course is designed for
students who have experience with computer programming. Attendees are recommended to take “Data Science Training Camp I “before
the attendance to this course.

AT
F—AITHDIN, 5T —ATFET BIELOFEDIRRIHE, T UVIRET —2 BT ARE T — 2 BTk E O CE<
Solving the problem on their own and be a facilitator of your team. Telling a description of the problem to master course
students, surveying the problem, designing a research scheme, providing directions and manage your team. Making programming code
and analyzing data.

BARRHl DI O HE

FILMORTFHEC L VEHE. (1) BT LB T—oa v DB ((2) LaR— e Slack IZBIF2 Iy FAV M E) o — @) 23
K DRERE L F— L ~DETK

Based on the following criteria. (1) Quality of the presentation(2) Report and commitments on the Slack channel (3) Submitted
code (4) Participation and contribution to the team

2RE - 25E

BEY = 7 A k
MEFEED Y =71 b. http://gp-ds. tohoku. ac. jp/curriculum/class_list. html
Last year’ s website. http://gp-ds. tohoku. ac. jp/curriculum/class_list_en. html

A7 4 AT U— (ERkFIRERHR)
R, AN A —/L TG L TL 72 &0,

Any time. Make an appointment in advance via e-mail.

Z DA,

48\ (11/21, 28, 12/5, 12, 19, 1/9, 16, 23), 1[AI2 Z="TIT789. 16:20-19:30. Ty by TRBOZ L. FilFL CORVEITE
[FISE ST AV =3

Totally 8 days. 2 classes / day. 16:20-19:30. (11/21, 28, 12/5, 12, 19, 1/9, 16, 23)Please bring your laptop. If you do not have
your own laptop, please tell us in advance.
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Applications to information science:

| 224 ST — 2R Takeshi Obayashi, Kazunori Yamada, Bt
’ Applied Data Sciences Mitsuyuki Nakao Applications to o

economics: Yoshihiro
YajimaApplications to biology and
ecology: Shusei Sato, Takashi Makino

Jun Hidema, Masakado Kawata

BERHDOER - BIEEROSER BIES

HIT — 2 BPACINTIL, 2O & U CORBRORRIR T & o, FC, T2 RAESN T, Co k) iz ok o
\Zfift ODWEIETH D, TDE D 72T —ZRVATIES  REIRRRE ) 2 BT D 2 EBASHREO B TH D, AL, SRERET
NOREEFAIEH, T —2 BRI LOERESA~DIGH DOEEHCOWTENTNOHEMED T 5, EkAE 1. T—2RFRED L)
7oA RIS SV TS 0% 5D, 2. ENENORTEICRT 57— 2 B2 ROV 1535,

Purposeln addition to numerical analysis and computer science as the academic foundations, practically what kind of problem is
solved in what way based on the data science is essential. To acquire such a problem—solving ability is the purpose of this
course. Overview The course includes an introduction to linear regression models with applications to economics, and data science
in biology and ecology, each of which is taught by the expert lecturers. ObjectivesStudents learn about:1. applied fields of data
science2. ways of application of data science in each field

EE i)

R L OVERERA~OT — 2 RO 4/9 AR ENIRBIT B ¥y 75— 2 AR OMEE (EHMEIE) 4/16 AWrF5Ecksir
DYy T2 OB (EHHEIE) 4/23 s ) 2% (BaETReLD) 5/7 MEORBSEIN BT —4 L2 ofir (B HERD 5/14 A%%
RO L & ERRICEID AT — 4 L ZOfEfT () 5/21 #4 MKRE OMRR) 5/28 ZA MARE MR $PEIENFHET L ORGEF
~OIGH 6/4  BAENG RESEE) 6/11 EElR (REFEE) 6/18 bk (REFEHE) 6/26 tHuE (REFEE) 7/2 REF~OIH

(R oL FEOBREFACRT A0 7/9 Bl (LHFED 7/16 ==2—F/bxy hU—2 (LEFHER 7/23 YR— k7 X
—<>r (LEFED)

Biological and ecological applications of data science4/9 Advance of the technologies producing biological Big Data (Shusei
Sato)4/16 Examples application of biological Big Data (Shusei Sato)4/23 Comparative genomics (Takashi Makino)5/7 Analysis of the
data related to environmental adaptation of plants (Jun Hidema)5/14 Analysis of the data related to evolution of biodiversity and
ecology (Masakado Kawata)5/23 TBA (Takeshi Obayashi)5/28 TBA (Takeshi Obayashi) Introduction to linear regression models with
applications to economics6/4 Simple regression (Yoshihiro Yajima)6/11 Multiple regression (Yoshihiro Yajima)6/18 Least squares
method (Yoshihiro Yajima)6/25 t-test (Yoshihiro Yajima)7/2 Applications to empirical analysis in economics (Yoshihiro
Yajima)Application of mathematical optimization7/9 Mathematical optimization (Kazunori Yamada)7/16 Neural network (Kazunori
Yamada) 7/23 Support vector machine (Kazunori Yamada)

FAERHm DT R U YE
INF A N E OV LA — R L CRE 5,

Evaluation is done comprehensively based on short tests and assignments.

2RE - 2E5E
BRHE R, BEE  HROTCET 5,

Textbook : not used. Related literature: If necesssary, specified in the lecture

BEHE Y = 71 k
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FEZRRT 720y, S RAMEZMAITENNC A — 72 L CERT 5 2 &, BEDBRKEHEE RS,

Office hour is not scheduled. If a student wants to see a lecturer, make an appointment in advance via e-mail or other means.
The contact information will be given in the class.

Z DM
BT L7 H ST LR A X S 375 2 &,

students are required to review and prepare for each class based on the materials distributed in the class.
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= Practical English for Data Sci fall H
2 FH) ractical Eng IZemézieiz a Science (fa Assist. Prof. Samy Baladram Prof. Pz

Nakao Mitsuyuki

BERHDOER - BIEEROSER BIES

a2 ZOa—R L, FEEOHRE AX VTR L, BESEHIDI, PRBLOFER L~V CHGEEZ7ET D BARAB L OIERA
T A TOFERTCEG SN TWET, VI ROAMNL, FPERT—F VA = A CTOEMRIZIEO T DI IGEE A TE 5 L 51CL, £
ORGSR, FAETE LAF COFMe=— R HET 2 2 & T, ZOUEFa—A T, PRI M E Y Z7ICo0WTEELTZY . IEARB X
UARDOWF ORI Ca a=r—vavk b oo, T—4 VA U AT LHANRT A MBI LTI- 0 T2 E2 52 %7, 2oz
— AL, MRV ALOBIEE HE LTWET, - BEAXL, BE & FEORGOFERNLHENEENET, - SR, 729 (=
VADEATFRFACRSE S TONET, - VA=Y, SEEPEROHEEZELHELET, - BRLVoaIa=F—i g R0
EHN—FHAI 0= —a AXN, - LB TF—a U AR, IR LB T — g L ERAX—TS LB T g UG E
NET, 2—2AOBW) : VI AOFRHIRO L EBY) TT, - AEPIGEOFOREEZFON Tk, BX, & U TREEOUE L GEEO %
EHD IO DB AT D, — EERATIDDRFEDERZEME L CEATE D L9018, EHEDOV A= T AF VAN LT D, A%
B, HEH, HARSEEA M TE A L 0IC, AEDA =X I AR NV E A LSR5, - FEORGE D%, BRI L O ERES
THGEEEHCE D L~ VVETRESED 2 L, FHlioOFEE  FHEIEZET L 40%) T, LIFERE LET, - EABIOY L—70HEE
T A—INA BT ay CTNEEERET) - VA=V T /HBE~OSNN, #8, B LOBWE T ORET, ARG 20%%
HOFET, iR, JGE~DOL U Z Y T DIOO, BEIONEE MYy 7 THRSNAERKSEIE, B2 LYy b 40%% HET, 18Es
FROFE  HE, FE, BLOSHINT, 50 FRloa—RA A ERCTE 2 LOIGRE SN COET, T 1 A effx e/ —sb T
B T ATHEMASIET, WL L5 A3 T AR5 2 LICHIM 280 Z L HE S E T, Z0a—XTiE, 7 I9AT—7
b L, FEEOBM AT, L, 7 T ADEERLT /T4 €T 4 BHH il L, TuY el MIEFL, 2R SIEEEIEO L S— Y
—EIFT AL ORDONET, a—REHF : FH U My VY 7 S, RSB T ATHERSNE T, FEyI—
ADBNTT 7 AY V=R FYOHRN, AT 44, ©74), FEE SGEkbFIfcE

Course Overview:This course is designed for Japanese and non—native students learning English at intermediate and practical
levels to acquire and develop the English language knowledge and skills. The aim of the syllabus is to prepare students to use
English for their professional studies in Data Science and consequently for their professional needs in real life and work. This

preparatory course will further give the students the opportunity to speak on general topics, to communicate both in informal and
formal environments, and to understand basic texts on Data Science. The course aims at developing a wide range of skills:—
Pronunciation skill, which involves practical exercise in both vowels and consonants.— Language development, which have a
specific focus on basic terms in Data Science. — Listening, which includes correctly grasp words from conversation and music. —
Communication skills, which cover communication situations on basic level.- Presentation skills, which involves brief research
presentation and poster presentation.Course objectives:The main objectives of the syllabus are:— to provide material for the
students to learn pronunciation of the English sounds, to learn to read, write, and to know the fundamentals of English grammar
and vocabulary; — to develop the students’ listening skills to enable them to understand and apply specific information from the
input; to develop the students’ speaking skills to enable them to use general, social and professional language;— to develop the
students’ general capacity to a level that enables them to use English in their professional and academic environment. Teaching
and learning methods:The class will be conducted mainly in English. Teaching, learning and assessment are designed to enable
students to achieve the course objectives described above. Audio, video, and various games will also be used in the

class. Independent learning:Students are expected to spend time studying outside the class. For this course, they are asked to
consolidate their class work, to read, watch or listen to material in English, to prepare exercises and activities for the

class, , undertake projects and generally acquire a repertoire of effective language learning strategies. Course
materials:Adapted materials will be used in class, linked to the topic areas studied. Topic—based self-access resources
(authentic print, audio and video), dictionaries and grammars are also available

e =]
I TADAT Y 2= UIZ HHTIEN =TT
https://docs. google. com/spreadsheets/d/1Pno j9RbSKXvOFCX tcu8xn75IUBMI3LEi_JAvuovtq08/edit?usp=sharing (Google 7 7> h3EE)
Weekly schedule for the class can be viewed from the link
below:https://docs. google. com/spreadsheets/d/1Pno j9RbSKXvOFCXtcu8xn75TUBMI3LEi_JAvuovtq08/edit?usp=sharing (Required Google
account to open)

R HI D ¥R O

FHMIHZET L @0%) T, UITFEHRALET, - MABIUA—TOOiERI =TGN ¥ T 7 ay (RTIEERED) - VA=
T BUEBEE~OBIN, AR B I UEET ORI, RRI7ZRHED 20%% 5D E T, B SSEE~DOL L F ) o 7DDk, BX
O by 7 RSN DEHGIRT, #8271y b 40%% 5D E T

Assessment is by coursework (40%), which integrates the following:— Individual and group oral presentations — Oral interactions
(including pair work) — Listening/ viewing A measure of classroom participation, progress and motivation accounts for 20% of the
overall assessment. A final exam comprising listening comprehension, an extract for rendering into English and an oral topic
accounts for 40% of the total credit.
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To be distributed in class
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seminar on Mathematical Structures

PHE

all academic supervisors
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The course takes a form of seminar where the faculty member, solely or together with other faculty members of the department of
System Information Sciences or outside of the department, conducts instructions on topics on the frontier of mathematical

structures.

EFHE
B, HREHEN DI 5.

To be announced.

FGRERA D71 K UL YE
Blids, HRHEED DI B,

To be announced.

2HE - 2EE
Blik, FREEED DI 2,

To be announced.
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R, REREN ISR B,

To be announced.
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« standard class hours: 135 hours * standard expected date of completion: the end of 1st grade
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seminar on Computer and Information Sciences

PHE

all academic supervisors
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The course takes a form of seminar where the faculty member, solely or together with other faculty members of the department of
Computer and Information Sciences or outside of the department, conducts instructions on topics on the frontier of the computer

and information sciences.

EFHE
B, HREHEN DI 5.

To be announced.

FGRERA D71 K UL YE
Blids, HRHEED DI B,

To be announced.

2HE - 2EE
Blik, FREEED DI 2,

To be announced.
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To be announced.
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« standard class hours: 135 hours * standard expected date of completion: the end of 1st grade
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Advanced Seminar on Mathematical Structures A

PHE

all academic supervisors

Bt
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The goal is to aquire the basics and the thought processes on the subject of Mathematical Structures. The course involves
running a seminar where the members exchange ideas over research papers written in foreign languages, first-hand materials and

textbooks.

e Sy
Bk, HREBE LIRS,

To be announced.

FGRRRHT D J5 K U1
i, FREBEN BT D,

To be announced.

2HE - 2EE
B, HRHBEN SIS,

To be announced.
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To be announced.
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- standard class hours: 135 hours * standard expected date of completion: the end of 2nd grade
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Advanced Seminar on Mathematical Structures B

PHE

all academic supervisors

Bt
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BirbOIRIC & B,

The course aims to provide opportunities for the student in the process of completing the Master’ s thesis in taking parts in
researches, debates, problem sessions, experiments, and presentations of the thesis themes. The actual content is to be

determined by the faculty member in charge

EFHE
B, HREHEN DI 5.

To be announced.

FGRERA D71 K UL YE
Blids, HRHEED DI B,

To be announced.

2HE - 2EE
Blik, FREEED DI 2,

To be announced.
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To be announced.
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- standard class hours: 270 hours * standard expected date of completion: the end of 2nd grade
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HFrh Advanced Seminar on Computer and Information

Sciences A

PHE

all academic supervisors
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The goal is to acquire the basics and the thought processes on the advanced topics of computer information sciences. The course
involves running a seminar where the members exchange ideas over research papers written in foreign languages, first—hand

materials and textbooks.

e Sy
Bk, HREBE LIRS,

To be announced.

FGRRRHT D J5 K U1
i, FREBEN BT D,

To be announced.

2HE - 2EE
B, HRHBEN SIS,

To be announced.
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To be announced.
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- standard class hours: 135 hours * standard expected date of completion: the end of 2nd grade
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HFrh Advanced Seminar on Computer and Information
Sciences B

PHE

all academic supervisors
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BirbOIRIC & B,

The course aims to provide opportunities for the student in the process of completing the Master’ s thesis in taking parts in
researches, debates, problem sessions, experiments, and presentations of the thesis themes. The actual content is to be

determined by the faculty member in charge.

EFHE
B, HREHEN DI 5.

To be announced.

FGRERA D71 K UL YE
Blids, HRHEED DI B,

To be announced.

2HE - 2EE
Blik, FREEED DI 2,

To be announced.
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To be announced.
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- standard class hours: 270 hours * standard expected date of completion: the end of 2nd grade
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HFrh Innovation Oriented Seminar on Mechanical ! . BHzE
. . academic supervisors
Engineering
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R involving research presentations, debates, bibliographical survey, experiments will be held on frontier topics in mechanical
engineering, with an emphasis on themes with strong innovative bents.
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To be announced.
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Blids, HRHEED DI B,

To be announced.

2HE - 2EE
Blik, FREEED DI 2,

To be announced.
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To be announced.
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« Standard class hours: 270 hours * Standard expected date of completion: the end of 2nd grade




