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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
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IR RE ##&E : Lecture
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2 7 X /Class

BRERBL &4+ I HINYRT L5 : Dynamical Systems Theory

/Course Title

BLHEZ /BRI Z/(F%F  4E3L) : lIMA Hitoshi/MORI Yoshihiro
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BEDBR - IE Objectives and Outline of the Course

H | ¥4 IALYRTLEE, BENREICEEL TKENICENTEVATLDIETH D, YE. LF. TEVRTLIFED
ICHELIET. £/ R £h. BECHER VAT LBEDY EHODIMIIZTOPERZZ ENTED, AFETIH, 2oL
FSMEAFIHLVY AT L, BIREDOZA F I HILY AT LERENT, &5t T 27005 5%8RT 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.

FEDEEBIZE Learning Objectives

B | EEBHRCRBERCRAINIRE S R T LOBITAEZEEY 5,

RIEHE S R T LA DR AR ERES D,
Wy AT L OEEREHRE C RBRERRIROBRZERT 5,

% | 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.

B BFIEDEMEDFHMEEX / Fulfillment of Course Goals (JABEE BEERI B D &)

H
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REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | &A4FIALYRT L KA F NN RT LOBE
% | Dynamical systems Outline of dynamical systems.
2 B | 8E> X T LOEEBBKR FEER. TEM. EBRE
= | Transfer function description | Transfer function, stability, steady-state error.
of linear system
3 B | SHEHIEERICEDCEE PID #IJ4E
Z | Design based on classical | PID controller.
control theory
4 H | 8> X7 LOREBEHERIE | REZMRIE., AIHIEE
(1)
o | State space description of | State space description, controllability.
linear system (1)
5 B | Y 2T LOREBERKR | T8RN
(2)
& | State space description of | State space description of linear system (2)
linear system (2)
6 H | YR TLOREZMEXIR | AIGEIEER, REME
(3)
Z | State space description of | Controllable canonical form, stability.
linear system (3)
7 B | BAHEERICED KRS BEREEE
% | Design based on modern | Pole placement method.
control theory
8 B | 82T LOE— FHR WY AT LORBBEVHDNE—FICHBLTERTE L L2FET 5,
% | Mode decomposition of linear | To learn how to decompose behavior of linear systems into their modes.
system
9 B | 8 X T LOREHF] Lyapunov BE#E B WG AT LADREMRITICOVWTEET %,
& | Stability analysis of linear | To learn stability analysis of linear systems by using Lyapunov functions.
system
10 | B | EEEENRE B 2T LORIGIEME AN ICH EDVWTIRE Y AT LE WL DHhDY TV R
TLIHRLTRRTED Z L 2FET 5,
Z | Canonical decomposition To learn canonical decomposition of linear systems based on their controllability and
observability.
11 B | ZBEME RIS 2T LDOGEEBRBREN S ZDY AT LDIREEMERREZ RO DIMBICOWNT
FET 5,
% | Realization problem To learn realization problem.
12 | B | #7% =~ WY R T LOREBEHEST 24 7 —NIZD2WTEFT 2,
% | Observer To learn the observer which estimates states of systems.
13 | B | 3ERE X T LOREHRN) | 1RE2ROFERF S AT LORELIRAEREFES 5,
% | Stability analysis of nonlinear | To learn stability analysis of first and second order nonlinear systems.
systems (1)
14 | B | HE XA T LOREHRIQC) | @ROFFEL R T LOREH R EE2FET 5,
Z | Stability analysis of nonlinear | To learn stability analysis of higher order nonlinear systems.
systems (2)
15 | B | £&8 EMRICHT > TEE LI-ANBEMIET %,
& | Summary The contents which have been learned through the lectures are summarized.
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B | BREONBZROITEF TOMICIFRULEB L., F-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 ) THET 2,
Z | Performance evaluation will be conducted by some assignments (100 points).
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