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RIB 9 %E/Subject Categories

HERZE /Faculty /RERTERPIHER (BLATHERE) | SFEEREE/Availability | /& : /Available

/Graduate  School of Science and
Technology (Master's Programs)

1% /Field /# E T %1 : /Academic Field of | £X/Year /1~2%RK : /1st through 2nd
Engineering Design Year
sBF2% /Program /& T FHEIK : /Master's Program of | SHi/Semester /% 3 74-% : /Third quarter

Information Science

48/Category /%8RB : /Courses f2 3 #5FR/Day & Period | /& 3/4 3 :/Tue.3/Fri.3

FIB 1B /Course Information

B &S 62212301

/Timetable Number

REES 62260023

/Course Number

BA7#/Credits 2

IR RE ##&E : Lecture

/Course Type

2 7 X /Class

BRERBL &4+ I HINYRT L5 : Dynamical Systems Theory

/Course Title

BLHEZ /BRI Z/(FF  4E3L) : /IIMA Hitoshi/MORI Yoshihiro

/ Instructor(s)

% Dfih/Other A 2=y TER EER R 0 — 12t | PBL EERIE /Project | DX ERRAE
FIB /Internship &E /IGP Based Learning /ICT Usage in Learning

@)

EERBODHIHEICLD
RIB /Practical Teacher

R AUBE74
/Numbering Code

BEDBHK - 12 /Objectives and Outline of the Course

H | 4T IALRTLER BENPREICEEL TKRRNICET 2V RTLDIETH D, B, LF. TFEVRTLIRED
ICBELIET. £/ EF o BECHRVRATLABREDY LHOWBFICZTORIZRZ 2N TE S, RFETIH, Z0k
SBEAFIHALVY AT L, BIREOZA F I HIL AT LERNT, &Kt T 2700 5%RiRT 5,

& | A dynamical system is a system whose current state depends on its past and whose state changes over time. It appears
everywhere, not only in physical, chemical and engineering systems but also ecological, living and life, economic, social
systems. This course introduces methodologies for analyzing, designing and controlling dynamical systems, particularly
linear dynamical systems.

FBDZEBRE /Learning Objectives

H | EEBHRCREEBCRAINDIBRE S R T LOBITAEZBET 5,

KRB S 2T L DRETHEEBET 5,
B> 27 L ORERBRRA L RBEMEROBEREIEMRT 2,

I | To understand methodologies for analyzing linear systems described by a transfer function or state space.

To understand methodologies for designing linear control systems.
To understand relationships between transfer function models and state space models.

FBEZOERE D FHEEE / Fulfillment of Course Goals (JABEE BS:&ER B D #)

H

ES
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REETEIER /Course Plan

No. 15 B Topics A Content
1 B | £4F7IHhLYRTL LAFIHLYRT LOEE
= | Dynamical systems Outline of dynamical systems.
2 BH | 8> 2T LOEREBRHERR RERH. LTE. ERRE
Z | Transfer function description | Transfer function, stability, steady-state error.
of linear system
3 B | SEHEERICE DS PID il
% | Design based on classical | PID controller.
control theory
4 H | 8> X7 LOREZRMER | IREBZERR, AIH1EI4E
(1)
= | State space description of | State space description, controllability.
linear system (1)
5 B | Y AT LOREBERMER | TR
(2)
Zm | State space description of | State space description of linear system (2)
linear system (2)
6 B | @Y X7 LOREBERMER | AREEER. ©EHE
(3)
% | State space description of | Controllable canonical form, stability.
linear system (3)
7 B | BAHIEERICED CEE BECE &
% | Design based on modern | Pole placement method.
control theory
8 B | 8ES AT LOE— FHME WML AT LORDEBENDNE—FICHRL CERTEL L 2FEET 5,
% | Mode decomposition of linear | To learn how to decompose behavior of linear systems into their modes.
system
9 B | B X7 LORELIR Lyapunov BE#F B WG XA T LORERITICOVWTEET 3,
% | Stability analysis of linear | To learn stability analysis of linear systems by using Lyapunov functions.
system
10 | B | EEBEHHE B AT LORHEME L ATBAKICH EDVWTRESY AT LA WL DOADY T X
TLICDRLTRIRTESZZL2FET 5,
Z | Canonical decomposition To learn canonical decomposition of linear systems based on their controllability and
observability.
11 B | ZBME B AT LADIEBBRIBI S Z DY R T LADREEFMIRIIRE KD DMBEICDOWNT
FEBT 5,
& | Realization problem To learn realization problem.
12 | B | #7¥—n B RT LORBERET 24 7 —NTDOWTHEET 5,
Z | Observer To learn the observer which estimates states of systems.
13 | B | g X T LOZTEHRI() | 1RE 2ROFEFFS AT LORELR A EEFET 5,
& | Stability analysis of nonlinear | To learn stability analysis of first and second order nonlinear systems.
systems (1)
14 H | BRI X T LOREHF(2) BROIFFH S AT LOREHREEFET 5,
& | Stability analysis of nonlinear | To learn stability analysis of higher order nonlinear systems.
systems (2)
15 H| z&o BRI HT> TEB LE-NREBET 5,
Z | Summary The contents which have been learned through the lectures are summarized.
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B | BREONBZROTEFL TOMICIFRULEBT L., -RELR—-MIBRVBL-O0FBZLELT S,
%= | Each lecture requires more than 3 hours of reviewing by the next lecture and additional learning is also needed to complete

assignments.

B | 7V bzEHET 5,
Z | Printed materials will be distributed.

H | LR=F (100 5) THET 2,
Z | Performance evaluation will be conducted by some assignments (100 points).

H | KBS OFECZONARNBIIIRETIERT %,

ADMERR LIz R— b2 BAMER LT LTIRHELAWT &,

The use of devices will be instructed in class.

Do not submit reports or assignments created by others as if you had created them yourself.
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