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BERBLA JSRfEMT - Applied Analysis

/Course Title

BEHEL /HN B IKAWA Osamu
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EHRBROBDDHEIC L
LY SIE!

Practical Teacher

BANEFnNY T B_PS3310
/Numbering Code

2EDEK - 2 Objectives and Outline of the Course

A | ##aArRRAE, BANE - T2~0Z  OEMEBEREHNTCH D, ABRCH, BHOHNERIET 3EAFE, #
DR, kU BARARACOVLT, (B - B RESHSFRROBAE DL BT B,

& | Theory of ordinary differential equations (ODEs) is a basic and important field which has many applications in science and
engineering. This course provides fundamentals on (higher order or systems of) linear ordinary differential equations and
related topics.

FEDEEBIZE Learning Objectives

H |18 2 BOERNLEMSARAOBELERT 2,
B RESMOFRAOERNAUER R EZEBRT 5,
EVREEMOARNOERNLEBERREZEBRT 5,
ENEOEARNGE X BRT 5,

Z | To understand Solution methods of basic types of 1st and 2nd order ODEs.
To understand Basic properties and Solution methods of Higher order Linear ODEs.
To understand Basic properties and Solution methods of Linear Systems of ODEs.

To understand Basic method of Calculus of Variations.

B EEDERE OTHMIEEXE / Fulfillment of Course Goals (JABEE BS&@RIE D &)

=
H
E2
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RETEIER Course Plan

No. 15 B Topics A Content
1 B | M5 ARRICETI2EALAE | BHoAER ICHAT2 EXANARE, 1B B8MOHFER oE0EDR (BRI EER,
1B (1) 1 AR, RXF, TeMorrE %)
= | Basics on ODEs (1) Basic notions on ODEs (General definition of ODEs, Linear ODEs, Initial value
problem, General solutions, Singular solutions, etc), Overview of 1st order ODEs
(Separable, Linear, Homogeneous, Exact Eq.'s., Integrating Factor, etc.)
2 H | 8B ARNICET 2EAT | EERERMERE, 20 THRE BEBHMO AR 0%
B (2)
= | Basics on ODEs (2) Complex valued functions of a real variable, Solution of 2nd order linear ODEs with
constant coefficients
3 H | —oREEmsAERX (1) EREhEORE, BOGTEL—EMN, BEA®, OVIFTY, EREME
% | Higher order Linear ODEs with | Principle of superposition, Existence and uniqueness of solutions, Fundamental
variable coefficients (1) system of solutions, Wronskian, General solutions, Particular solutions, Variation of
constants Method
4 H | ERRBOBEEMHHER | HEHRER, (Ex-R) EEELE, HWHEET D=d/dx, D %A P(D), &K
0 AT
ZE | Higher order Linear ODEs with | Characteristic equation, (Complex/ Real) canonical fundamental solutions,
constant coefficients (1) Differential operator D = d/dx, Polynomials P(D) of D, Basic formulas
5 H | ERR#BoBREEMoARR | BETFE $EET 1/PD), EFAR
(2)
Z& | Higher order Linear ODEs with | Higher order Linear ODEs with constant coefficients (2)
constant coefficients (2)
6 B | EHREOBIEEHAFER | BEFECET 20E
3)
% | Higher order Linear ODEs with | Examples and exercises for Method of operational calculus
constant coefficients (3)
7 H | ERRBOBEEMH HER | BRERE 777 ATBICL28E HE)
(4)
& | Higher order Linear ODEs with | Power Series Method, Laplace Transform Method (Summary)
constant coefficients (4)
8 H | —oREEMsFRER (2) L7 U N—LORBBIETE, F47-EHaAER
% | Higher order Linear ODEs with | d'Alembert Reduction of Order Method, Euler equidimensional equations
variable coefficients (2)
9 H | Bo—BEIREEMIF | TIFRR (RETF), ERehbE0RE, BRoFEE—RE EA8, EAXHETY, 0
(EEY YAFXT YV, EBREE AT - =BT 0FE
ZE | 1st order Linear Systems of | Representation with vectors and matrices (Coefficient matrices), Principle of
ODEs with variable | superposition, Existence and uniqueness of solutions, Fundamental system of
coefficients solutions, Fundamental matrix of solutions, Wronskian, General solutions, Particular
solutions, Vari
10 B | EHREBO—BELREEM | BEFRICLZ28E TIoxAt - ZAIC L 5%
SRR (1)
% | 1st order Linear systems of | Method of operational calculus, Solutions based on Diagonalization and Triangulation
ODEs with constant | of coefficient matrices
coefficients (1)
11 | B | EREB O —BELREEMY | T70EMER, ERITNEAVZBORT, (% - £) Jordan BEERICED IBHKIT
HHER (2) JIDEE
o | 1st order Linear systems of | Exponential matrix e*xA, Exponential expression of solutions, Calculation of e”xA
ODEs with constant | based on (Complex/ Real) Jordan canonical forms
coefficients (2)
12 B | EHREO—BELREEM | 177 0BMEHK

HHEERX (3)
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1st order Linear systems of | Exponential matrix e"xA --- 2 X 2 matrix case
ODEs with constant
coefficients (3)

b

13 | B | MO—BEELBHDHRERX BoGFEE—BE, aREMsAERA0—l, N7 Mg BHER RN, wBES
HEAX~DSH
% | General theory of systems of | Existence and uniqueness of solutions, Picard iteration methods, Reduction of a ODE
ODE's of 1st order of higher order to a first-order system, Vector fields, Integral curves, Flows,
Application to partial differential equations
14 | B | Z9% () EHEROEZF - B, ERNAES (ALY, BE B8, F85)
= | Calculus of Variations (1) Basic idea and examples, Basic notions (Functional, Extremum, Perturbation,
Stationary point)
15 | B | 9% (2 AR ICEI T 2 ENE - IR 0IEE), NBEHKROEEMR, 77 7Y 2B EERED,
FAZ— 070 aHER, HELFE
= | Calculus of Variations (2) Variational Method for curves : Perturbation of curves, Stationary curves of

functionals, Lagrangian and Action integrals, Euler-Lagrange equation, Simple

examples and exercises

FE1EZ14+ Prerequisite(s)

H | ASBETIE, BB -] RO [BEAKE |- Il] oOMBELEET 5, ZHEE, 1ERNRO TERBEW |- 11, R
KREZ -1, TH2EE |-l 2 EBEATHDLIENEELL,

Z | This course requires knowledge treated in the lectures "Basic Calculus | « II" and "Linear Algebra | - II". As preliminaries to
the lecture, it is advisable that students have learned the lectures "Basic Calculus | and II", "Linear Algebra | and II" and

"Exercises in Mathematics | and II" in the 1st year.

REREAFE (FE - BESH)

Required study time, Preparation and review

H | #E£7TlE LWL 8BS - AE - £5 M"ELRENIZOT, HTEZEZITII L, SREONRLTERT 57-0I1C1E, BEFZL
LTEE - BEZ 2BRAULTOIMNELH D, BOBHEOMELZBCEOBENLENIFARTH S, LR—FEEZ10
ERERIOT, B TRELRHEIT S 2L, FRORIIEBNICEMT 2 2 &, RERRBIEINATL Yy I ABEDFETH S,
ARBIE 9BE - 1), [HhZF], [EHEKREELCEE] 0E#E LT,

I | Each lecture includes new notions, terminologies and notations. To learn them effectively, each student is strongly

encouraged to review them after the lecture. Each lecture requires more than 2 hours for review and exercise. For full
understanding of contents of the lecture, it is necessary to solve exercises in the textbook by oneself. Homework of exercises
is assigned about ten times. One may ask any question and seek advice on the lecture any time.

HR}E SEZE Textbooks/Reference Books

H | % PDF 774 /% moodle TR#H T 5.
BRE [I2ER HoABRRAE 2] R, 4424t
% | Some printed sheets are prepared.

Text book: "Kougakukiso Bibunhouteisiki [dainihan]" (Oikawa hoka, Science shya).

BiERHI D kKR O E%E Grading Policy

S|

BEICET 2 LR (40%) & EHHER(60%) CHHMET 2,

e

=

Grade is based on the total of the result of the final exam (60%) and the result of homework (40%). (To take the final exam,
students are required to attend at lectures and submit homework regularly.)

BEEIEZ Point to consider

B | BRI 2EMIE, e-mail THEUNT T,
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Bt

Students may use e-mails for question and advice on the lecture.




