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Z | Theory of ordinary differential equations (ODESs) 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.

1 B -2 BOERNLEMD ARRAOBREZERT 2,
@b ML EBSAEAOEANGUERUBEZERY 5,
B EBAHRAOERN LB R OREZER T 5,
EREDERNGZEZH = BRT 5,

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.
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No. 18 B Topics AZA Content
1 B | 885 ARRICET2EALAE | BMOAENICHET2ERNARE 1BEHOAEROMEDES (THHBER, 1 iR
1B (1) RN, FXE, TeMoARERE)

Z | 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 equations, integrating factor, etc.)

2 H | BH2ARAICET 2EELSE | EEHERFEREY, 2 BRELRERELEMY FREAORE

1 (2)
= | Basics on ODEs (2) complex valued functions of a real variable, solution of 2nd order linear ODEs with

constant coefficients

3 B | —oREeEms AR (1) FheahtDRE, BoOFEEE RN, EAE nUoXFT7r, —BE FBERE FTH
Zbik

% | 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 | ERRBOBEEMH HER | HEARR, (EFR - DBREELRE, HHEETD = d/dx, D0%ERA P(D), EFRA
(1 =

& | Higher order Linear ODEs with | characteristic equation, (complex/ real) canonical fundamental solutions, differential

constant coefficients (1) operator D = d/dx, polynomials P(D) of D, basic formulas
B H | EHRBOBREEMs>AER | BEFL EEETF 1/PD), EA0H
(2)

& | Higher order Linear ODEs with | Higher order Linear ODEs with constant coefficients (2)
constant coefficients (2)

6 H | EHRBOBEEM>AER | BEFRICET 208, BiRIugRE
3)
Z | Higher order Linear ODEs with | examples and exercises for method of operational calculus, power series method,
constant coefficients (3)
7 B | PREFE I EFAd
Z | Midterm evaluation midterm evaluation
8 B | —RoOBEEHHS HER BT U R—LORBBIETE, F47-8HHrAER

% | Higher order Linear ODEs with | d'Alembert reduction of order method, Euler equidimensional equations
variable coefficients (2)

9 H | —Bo—BEIREEMOH | TIERREGRERITI), EREGhEORE, BMOBFEL -2, EAMR EXRBRTS, 0
(== VRET Y, —RIE, FEHRE, TEEE WHITH - ZATH 0%

Z | 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 H | ERRBO—BENREEM | BEFRICLZE TIoxdAal - ZA{bic L 2%
Powak 5 W)

@ | 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 | EREREBO—BEILREEMY | 77 0ERER, BEITIZAVROFKR, (% - F)ordan BERICED IEHRIT
HRER (2) JIDEE

& | 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—FELREEM | TH0OEBEH - 2 K77 0HE
SRR (3)
Z | 1st order Linear systems of | exponential matrix e"xA --- 2 X 2 matrix case

ODEs with
coefficients (3)
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13 | H | —fxo—pE

% | 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
14 B | 9% EoE0EZ R -4, ERNSER (LB, &E, 5, S85), #miRICET 259
=
%= | Calculus of Variations basic idea and examples, basic notions (functional, extremum, perturbation,
stationary point), variational method for curves
15 | B | FHRTHE SHARETE
Z | Final evaluation final evaluation

B1E%H /Prerequisite(s)

B | A#EZETE, [EEEAT |- 1] RO TREAKE |-l oX#z0EE T2, ZHElR, 1ERNRO [ERET |- 1], TR
FREE |- 1], THZEE |-l Z2BEEATHDIENEELL,

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.

BRERBBNFE (FF - 15F%) /Required study time, Preparation and review

B | &BETE, HLVES  FE - £SHBEBENL0T, HTAED/ — b EL YEBETO L, BOANBEOMERRE
DEEMEEANTARTH B,

Z | Each lecture includes new notions, terminologies and notations. For full understanding of contents of the lecture, it is
necessary to solve exercises in the textbook by oneself.

ZHRlE S#E2E /Textbooks/Reference Books

B | Xk F2z (B5), R ®H (F)

A7 TXRAMIDARRIE 2R (SA75VEFa7 - FFX b 3) YA TRt
ISBN-10: 4781916546

ISBN-13: 978-4781916545

"Koa-Tekisuto Bibun Houteishiki [2nd Edition]" (Kawahigashi * |zumi, Saiensu-Sha).
ISBN-10: 4781916546
ISBN-13: 978-4781916545

b

PG D =k O E% /Grading Policy

B | PHESLOHERTMICL D, BL, BEADSNMEBICL > CEAMRBRDNTHND,

% | Grades will be based on midterm and final evaluation, provided that some addition or deduction of points will be made
according to the class participation attitude.

BE2EIEE /Point to consider

B | @H. ARB® Moodle a—X&WAYSA >y (AT R) BETITONG, BEFBOEBIEFICOVWTIIEROEAXE

BEICLYHEDICIRYES,

(i HRFEDOBEDERR)
HEFCEE 7% & OERIIBREATORATONES,
FHRORBEER ORI, EROBER (MECEEOEFE) MERINET,

(A —IVERRDEEDTES)
EBREROFOBOIIHETIHITVERA, X—LTOBMVWEHLEICIIEETEEZH A,
(LhLadrs, BROOFHERFTBBERLERRD L ALK TEBREINTEST

In some times, the classes are held online (on-denand) in the "moodle course" of this course.
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The order of items listed in the course outline column is subject to flexible change according to the course progress or other
circumstances.




