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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.
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BEREDERNLERFZBET 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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RETEIER Course Plan

No. 15 B Topics A Content
1 B | 885 ARRICETI2EALAE | BMOAENICHET2ERNARE 1BEHOAEXOBEDES (EHHBER, 1 iR
1B (1) RN, FXE, TeMoARERE)
= | 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 | BH2ARAICET 2EELSE | EEHERIEREY, 2 BRELRERTLEMY HFREAORE
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) FhahtDRE BoFEEE RN, EAE nUoXFT7r, —BER BER FTH
Zik
Z | 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 - DBREELXRE, HHEETD = d/dx, D0%ERA P(D), EERA
(1 =
& | 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
B H | ERRBOBREEMs>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 | EHRBOBEEMs>ARA | BEFERICHT 20E
(3)
Z | Higher order Linear ODEs with | Examples and exercises for Method of operational calculus
constant coefficients (3)
7 B | EHREOBEEMAFRER | BREWEE, 777 AEMICK 2EME)
(4)
= | Higher order Linear ODEs with | Power Series Method, Laplace Transform Method (Summary)
constant coefficients (4)
8 B | —RoBEEHMLHER (2) BTV R—LOBBIETE, F47-HHAER
Z | Higher order Linear ODEs with | d'Alembert Reduction of Order Method, Euler equidimensional equations
variable coefficients (2)
9 H | —Bo—BEIREEMOH | TIERREGRERITI), EREGhE0RE, BMOBFEL -2, EAMR EERRTS, 0
(== YRAFXT v, —fRER, R, EEELE AT - =Z/A175) 0Be
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 )
@ | 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 | EHREO—BELREEM | T 0BKEY, BRI TAVBORR, (% - B)lordan EERICED IEHIT
SaHERX (2 TDEE
& | 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—FELRIZEM | THI0OEBEH - 2 K77 0HE
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pHERX (3)

B

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

13 | B | —RO—BEELEHIHER BOFEEL B, CH—-ILOERELE SREMSARAO—ML, ~7 b,
BEoHig, A
Z | 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 | Z9% (1) EHEROEZF - B, ERNAES (ALY, ®E B, F85)
& | Calculus of Variations (1) Basic idea and examples, Basic notions (Functional, Extremum, Perturbation,
Stationary point)
15 | B | 9% (2 AR ICEI T 2 EDE - IR 0IEE), NBEKROEEMR, 777 Y 2B EERED,
FAT7— 770 aHER, WMELFE
Z | 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

B | REERTIE, TERENT |- 1] RO REARKZE |-l 0MBELELT D, ZHEE, 1ERTRO [EEERT |- 11, THR
BAREE |- 1], [HEEE |-l 2BEEATHIZENEELL,
Z | This course requires knowledge treated in the lectures "Basic Calculus | - I" 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 1" in the 1st year.

B | &FE<TlE HILLVER - A - L5/ EEENIOT, T BED/ — b2 VEBETS 2L, EREOANRETERT 572
HIClE, BEFBE L UEE - BE %2 2BHAULTOIRELNDH S, BoHBEOREABCEOEENAEHITARTH S,
%= | Each lecture includes new notions, terminologies and notations. To learn them effectively, each student is strongly

encouraged to take handwritten notes by oneself and 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.

B | PDF 7 7 A /L% moodle TE#H§ %
s2E [T2ER #MoABERE 2 K] (R - KHF - RIE &, H4 TV X3)
% | Text book: "Kogaku-Kiso Bibun Houteishiki [2nd Edition]" (Oikawa * Nagai - Yajima, Saiensu-Sha).

RERRBIIRTT 2L K- OBE (25%), BRABORE (75%) OATICLY 5T 5,

The result depends on the total of the short reports in all lectures (25%), and the final exam (75%).
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