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ZED B - 2 Objectives and Outline of the Course

B | 8MorietlE, BARE TZ~0Z K OIAEZRYEXNANT TH 2, AHETIE, BEWHHRAICET2EAEE, &
DHE, RUCEFENBEERIIOVT, (&R - E) BEEMSARER0BEE POICERT 2,

& | 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.

F2BDEEBRE Learning Objectives

H | 182 BOEANLEEHSARAOBRELZERT S,

=fE REEMY ARAOERN LB R R EEZEBEY 2,

BRI EMO ARXNOERNAEERUREEZBRS 5,
TNEDERNGE R = BET 5,

To understand Solution methods of basic types of 1st and 2nd order ODEs.

b

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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DERE DEHEEZE / Fulfillment of Course Goals (JABEE BEERIB D &)

REEHEEE Course Plan

No. IEH Topics AZ Content
1 B | 885 ARRICET2EALAE | BMHAENICHET2ERNARE 1BEHOAEROMEDES (EHHBER, 1 iR
1B (1) RN, FXFE, TeMorARERE)

= | 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 B | 8MaARRXIcBET2EAS | REHERBERN, 2BEHRREGEERS AEX 0L

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

constant coefficients

3 B | —MoREsms AR (1) BREhEORE, BOGFEL—EMN, EAR, OVXFTr, —KiE FBEE TH
ZAE

2 | 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 | ERRHBOBREEMsARER | BEARER, (BF - DEEELR, MHEEF D =d/dx, DOZERPD), EERA
(1) =

ZE | 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
5 H | ERRHBOBREEMsAER | BEFE WEET 1/PD), A0
(2)

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

6 B | EHREOBEEMAFRER | BEFERCET 2008, HREEE
(3)
% | Higher order Linear ODEs with | examples and exercises for method of operational calculus, power series method,
constant coefficients (3)
7 B | R il
Z | Midterm evaluation midterm evaluation
8 B | —ROBEEHN HER 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—BEIREEMOH | TIERREGRERITI), EREGhEORE, BMOBFEL -2, EAMR EERRTS, 0
(== VRET Y, —RIE, R, TEEE WHITH - ZATH 0%

& | 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 BH | EHRBO—BELRFEEM | BEFRICLZ8E TIoxtAl - ZAMbIC L 2%
SRR (1)

o | 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—BELREEMY | T 0BKEY, BRI AV ORR, (B - B)lordan EERICED IEHIT
SaHERX (2 TDEE
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
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coefficients (2)
12 H | EHREO—BELRFEEM | T7OEEEEHK - 2 RT7D5EE
HHERX (3)
Z | 1st order Linear systems of | exponential matrix e"xA --- 2 X 2 matrix case
ODEs with constant
coefficients (3)
13 B | MRO—BEEIFHMAFER BOBFEELE—BIE, EH—LOEROELE SREHSAERAO—FY, ~7 hiLiE,
BaehiR, Awh
= | 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 A -4, ERNSEER (LB, &E, 5, F85), HmiRIcET 259
=
= | Calculus of Variations basic idea and examples, basic notions (functional, extremum, perturbation,
stationary point), variational method for curves
15 | B | SR SFHAREE
Z | Final evaluation final evaluation
FE1EZ1+ Prerequisite(s)
B | A#E&ETIE, TERRT -1 RO TRERKZ |-l oRN#E0EL T2, FHEEIL, 1ERNRO [E#BERT - 1], R
FEREZ -1, THEEE |-l 2EEEATHDIENEELL,
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.

REREAFE (FE - BESH)

Required study time, Preparation and review

B | 8FE<TlE, HFILWEE - BE - L5P1ERENZOT, HTBEED/ - 2L VEBETI L, EREOANREZERT 57
HITIE, BEFTLLTER - BEEZ2 2KEAUETOILEDNH S, BOoEREOMBEZMCEOBENLREANTAXTH 5,
I | 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.

HRE 5EE Textbooks/Reference Books

S|

FHE [T2EE oA RAF 2R (R - XxH#H - RIE &, Y412 4H)

-

=

Text book: "Kogaku-Kiso Bibun Houteishiki [2nd Edition]" (Oikawa - Nagai + Yajima, Saiensu-Sha).

BRI D AR R O E%E Grading Policy

5|

HEB L UCHFRTFMICL D, BL. BEADSMERICL > TEIMIBRATHON D,

b

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.

== IE% Point to consider

m | B8

BH. ARB D Moodle I—R &Y F 54> (71'/7'7/ F) BRETiITbND,
REFBOBEBIBEFICOWVWTIF#ERDOEAESEICL YBAICERY LS,

(hR/HAARTFE OB DEES)

BRFCEHE AL & OEKITRENTORTHNET,

(BIEEHOBOTES)

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

circumstances.




