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2EDEK - 2 Objectives and Outline of the Course

SEBOWAYRHD)EOEEEL o VICHELEHA SRR OREEZHRT 5.

S|
e

differential equations of 1st order and linear ones of 2nd order.

This course provides basics on partial differentiation of functions of several variables and an introduction to ordinary

F2BDEEBRE Learning Objectives

B | RESEOERNEEZBRYT 5,

HERMAARRICOVWTOERNEIEZBRS 5,

bii

Basic principles of partial differentiation are to be understood.

Basic principles of simple differential equations are to be understood.
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B | IO [ ik
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1 B | 2Z#0E% (1) ZRTEBOESR, RFIDOMIR, %EHBEHOMIR,
% | Function of several variables | Subsets of multi-dimensional spaces. Limits of point sequences. Limits of multi-
(1) variable functions.
2 H | 2Z# 0% (2) SEBEBOERIE, RMH I,
% | Function of several variables | Continuity of multi-variable functions. Partial differentiability.
(2)
3 B | @5 ek & ARBEROM | @M. AREHROMS. YaET7 Y,
7 (1)
= | Total differentiability and | Total differentiability. Differentials of composite functions. Jacobian.
differential  of  composite
function (1)
4 H | &Wo it BB OM | BEE, T
2 (2)
= | Total differentiability and | Polar coordinates. Tangents.
differential  of  composite
function (2)
5 H| @X0REEKLET—7 -0 | n ROREREY, REA1EAR. 2EBOT—7—DFHE,
EE (1)
ZE | Higher-order partial derivative | Higher-order partial derivative and Taylor’s theorem (1)
and Taylor's theorem (1)
6 H | 8XOREEHET—7— 0 | ZEHEHROEIE,
EE (2)
Z | Higher-order partial derivative | Extremal values of multi-variable functions.
and Taylor's theorem (2)
7 H | RE#HOFEE (1) FeBi%, HEROAER, REHOHS,
Z | Implicit function theorem (1) Implicit functions. Tangent equations. Differentials of implicit functions.
8 H | BRE#HOFERE (2) SAFE,
Z | Implicit function theorem (2) Conditional extremum.
9 H | 1BEomaARER (1) WMAHER, BEDEET,
Z | First-order differential | Differential equation. Separation of variables.
equations (1)
10 | B | 1oy AER (2) R, 1BEEAEN,
& | First-order differential | Homogeneous form. First-order linear equation.
equations (2)
11 | B | 1Bo#s AR (3) NV —A OHHHER, TE2WMIF, BHEF,
% | First-order differential | Bernoulli's differential equation. Exact total differential form. Integrating factor.
equations (3)
12 | B | ERRBOBREHM> AER | REARLAOBO—KNEE, ARAEAOELRE,
(1)
& | Linear differential equations | General characteristics of solutions of linear equations. Fundamental solution of
with constant coefficients (1) homogeneous equation.
13 | B | EHREHBEOBREM Y FER | EBRMER 2 BREARAOBEE,
(2)
& | Linear differential equations | Method of solving second-order linear homogeneous equations with constant
with constant coefficients (2) | coefficients.
14 | B | T8 RBoBREMIS AER | FRXARKORE, EBENE, BEFERRL,
(3)
@ | Linear differential equations | Method of solving non-homogeneous equations. Variation of parameters. Operational
with constant coefficients (3) | calculus, etc.
15 | B | BFozew REOL LD - R
Z | Overview Wrap-up of lessons and supplement.

| B1E5 Prerequisite(s)
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B | 28T |, BEEE |, WEAKE | ZBEL THELIEPEELL, BBIIHRFEE I TiThNhd, BFEB I OZEICE
WCARBEZZHEL THELIENLEF L L, ZOMBEOHBREIET AV, IRTOHFERBBOEREL LS,

B

Itis recommended that the students have taken “Basic Calculus I, “Exercises in Mathematics |”, “Linear Algebra |”. Exercises
will be performed in “Exercises in Mathematics I1”. The students taking “Exercises in Mathematics II” are recommended to
have taken this subject. Without mentioning other specific subject in mathematics, this course constitutes the basis for all

mathematics subjects.

REBEAZE (FF - EES)
Required study time, Preparation and review

H | 2980 1 BRULOREBEAAFBEIT) 2L, (BRERNBOZEISKBRL VBERISEC A, HEL TWA LT TRER
BREBRTEDE WD Z EFHETICRI 550, )

BEMIZWS &, RENBTEAROBEF TICHTERL TELZ L, PHELCELERPERICOVWTEZHOAEZZIFTEZENT
=, BERNAISABELZRONICB I EDNTER LS ICHE>THL T &, (BICBREAEATREWLD ZETIERL, )
ZDRHIC, £F, FEORETHNEOANR A2 TEZRVIEBRL THELIENHREINDG, L<bhbEH -5 %BAREIC
THEWSENED > TIREICED EDRNEA S TH D,

Tnhn, BECRMLT/ —bERZ L, EXILIE, PENROBD/EROMITICARE MO THD, 17, BETEHEME
CIFEBIABRLFEET 5, IRERICHARL TEET 5 2 L IZEROBITICA S,

B

Learn at least for 1 hour a day outside the school hours without fail. (Density of the lesson content becomes far higher than
that of high-school level. Understanding the lesson content by attendance alone will never happen.)

More specifically, understand the lesson content prior to the next lesson without fail. At least, you should be able to
enumerate a number of examples of definitions and theorems and be already able to solve applied basic problems quickly.
(It does not mean you have simply memorized the solution methods.)

To that end, it is recommended that you have understood the contents of the textbook during the preparatory step. This is
because attending the class purposefully to clarify the poorly-understood points is an effective approach.

And then, take notes during the lesson without fail. Writing does help confirm and organize the contents being learned. During
the lesson, you also learn what is different from the contents of the textbook. Reading and reviewing the notes over again
after the lesson will also help your understanding.

HRIE SEE Textbooks/Reference Books

B | Z8E AP ES] (ZERIEE, BEE)

.

T | Textbooks: “Nyumon Bibun Sekibun” (Written by Toshitsune Miyake, Baifukan)

BAEETIm D AR R O E%E Grading Policy

B | BikSBROATIHMEIND, BL, BREADODSNMEBICL > TEDMRBRITHND,

-

gz | Grades will be based solely on final exam results, provided that some minor addition or deduction of points will be made
according to the class participation attitude of each student.

B EIEZ Point to consider

m | B8
ol

ARB L [Feans] MR ] [RE - KE] [ 22— a v WBSY oEBAAT, EEETI, 831, B
KREZ N 2L2TEET 2 EFENRN’ P2, 1BBFIE2RELTOEELAIERD, 3RELETEEBT S L@ R
INDd, BEFEICOVWTIEFEROEAESFICLY, RYIESHBORE - IBFAZBINDZEAHY EFT, DL THHY
LRWIEABNIE, PV R— by 2—4%FBLTEMTEIENTEES,

i

This course provides the foundation for *Statistical Thermophysics', "Physical Chemistry 11", "Oscillation and Wave Motion',
and 'Simulational Physics'. Learning effect can be enhanced by taking all three courses of “Basic Calculus II”, “Exercises in
,and “Linear Algebra |

| |”

Mathematics | . Students may take only one or two of them, but it is strongly recommended to take
all three of them. The content of this syllabus may be modified slightly. Students may ask about anything they do not

understand at the Mathematics Support Center.




