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sBf2% /Program /EPIERRIR : /Specialized Foundational | % #8/Semester /RTFHR : /First term
Subjects

2 48/Category /8% /Mathematics F2H KR /Day & Period | /A& 1:/Thu.l

F B 1E#/Course Information

FEEIES 12014103

/Timetable Number

REES 12061050

/Course Number

B %4/Credits 2

TR #%E : Lecture

/Course Type

2 7 Z/Class pc

BERBLA fRHr | : Calculus |

/Course Title

BEHEL /% ¥R : /MINE Takuya

/ Instructor(s)

Z Dth/Other 1> 82—y TER ERRI SR 0 — 224t | PBL £RE /Project | DX EARIE
BB /Internship #B /IGP Based Learning /ICT Usage in Learning

EBRBOHDIHEICLD
&8 /Practical Teacher

BBy
/Numbering Code

BEDOBR - IE /Objectives and Outline of the Course

H | ABECEELEOEANLGERBEN ICL > TEAONDS, 1, MEICHIT2ENENL, LELIEBEYOETEZONS, T
DIRETIE, LEBEHO BEHICET 2 EAFE - FHEE - TRICOVLWTERT 5, oI, BRETORESD - thE LT
OEEDICET LEARE - BAEE - WAICOLWTHLRERT %,

& | Basic quantities such as volume of regions or mass of bodies are calculated by integrations and some fundamental equations
in physics are described in integral forms. This course in calculus provides mathematical foundation of integration of
multivariable functions and line/surface integrations of scalar functions and vector fields. Some applications of these

integrations are also discussed.

SEDFEBIE /Learning Objectives

!

H | ERY BT 2 ERNEEZEBRT 5,
WiES - BES - BHOTERICE T2 ERNSEEZERT S,
EESICEY 2 ERNGHERFICANHES,

Bt

To understand basic theory of multiple integration.
To understand basic theory of line / surface integration and integral theorems.

To become capable of performing basic calculations and applications of multiple integrals..

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

=
H
E2
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REETEIER /Course Plan

No. 15 B Topics A Content
1 B | &S 1 ZHEHOERS OEE, FEOFRBEROEE
= | Integrals Review of integrals in the case of one variable, Area of bounded domains in the plane
2 H | #&s 1) EBHOER (RAMBEEROBE - —MOBREHOEHE), EREKOES ATREME
= | Multiple integrals (1) Definition of double integrals (on rectangular domains and any bounded domains),
Integrability of continuous functions
3 H | &&a (2 RRED, BIE
Z | Multiple integrals (2) Iterated integrals, Examples and exercises
4 BH | &2 (3) FEHOEFZER, YIACTINROBK, F (771 &, FEOMERZ etc), EFES
DEHEBLONR, FIE
Z | Multiple integrals (3) Coordinate transformations in the plane, Meaning of Jacobian, Examples (Affine
transformations, Polar coordinate, etc), Change of variables formula in double
integrals, Examples and exercises
5 B | 3@y (1 TEEROFEE, 3EBSOER, RRED, #HIE
= | Triple integrals (1) Triple integrals (1)
6 B | 38y (2 TR EZZER, Y IAETHRORK, § (ZEOIRmMEZ etc.), 3 BEESOEHER
DR, PIE
= | Triple integrals (2) Coordinate transformations in the 3-space, Meaning of Jacobian, Examples
(Spherical coordinates, etc), Change of variables in Triple integrals, Examples and
exercises
7 B | L&E&D BABENERTHRVWES ¥ BEABERTHWGE 0BRSS, A7 XES, P&
Z | Improper integrals Extension of multiple integrals to the cases of unbounded domains or unbounded
functions, Gaussian integral, Examples and exercises
8 B | EEooicE (1) g, B2, B, T—X4AvF BREDOHE, fHIE
% | Applications of multiple | Calculation of Volumes, Total mass, Center of mass, Moments, etc., Examples and
integrals (1) exercises
9 B | EEo0i6H (2 HU<BEHER—2BH, TRHDE
% | Applications of multiple | Gamma-functions, beta-functions, Calculation of definite integrals using the
integrals (2) gamma and beta-functions
10 | B | &#%S (1 HIRICEAT 2 EASTIE, BRORE, XH7—BORES, FE
% | Line integrals (1) Review on space curves (Parametrization, etc.), Arc length of curves, Line
integrals of scalar fields, Examples and exercises
11 B | & (2 Ry LG - 1 RAORED, FIE
= | Line integrals (2) Line integrals of vector fields and differential 1-forms, Examples and exercises
12 B | BoEE (1) FEonTsY—-—roEER, fIE
& | Integral Theorems (1) Green's Theorem, Examples and exercises
13 | B | @& (1) HEICBE T 2 EAEIE (NI X—4KRK, EOMEE, BLDERY MG FOHE),
HhE o miE
& | Surface integrals (1) Review on surfaces (Parametrizations, orientation, unit normal vectors, etc), Area of
surfaces, Examples and exercises
14 H | m&s (2) AHhT =1 Ry b - 2RAOERESY, HIE
& | Surface integrals (2) Surface integrals of scalar fields, vector fields and differential 2-forms, Examples
and exercises
15 | B | BoE® (2) HIRDEBER - X b= XOEE, fIFE
& | Integral Theorem (2) Gauss's Divergence Theorem, Stokes' Theorem, Examples and exercises

BIEEH /Prerequisite(s)

B | ABECTE, [EREN -1 ONBELEE T 5, 1 ERNKO [ERWRIN | - I1) HRHAKSE | - 1| [HEE8 1| - 1] %
BIEBRATHDZENLEE LU,
& | This course requires knowledge treated in the lectures "Basic Calculus | - II". As preliminaries to the lecture, it is advisable
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that students have learned the lectures "Basic Calculus | - II", "Linear Algebra | « II" and "Exercises in Mathematics | - II" in

the 1st year.

B | BF<TlE, LY B -BAE -85 HERENZOT, KTEED/ 2L VEBETI L, FREOANRZEMRT 57
®HIClE, BEFBELTESR - BZ 2 2BHAULTOILELNH S, BOoBREOHBLZECEODEFNABNIRARTH S,
THAO [IFEBNICERT 2 2 &,

ARBIE THE] BHSFELICER | Al [BRHOF | ROEZR] [IoA%A] [HEHE0E] o&ERz AT,
%= | 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 a full understanding of the contents of the lecture, it is necessary to solve exercises in the
textbook by oneself. One may ask any question and seek advice on the lecture at any time.

This course is a foundation of "Mechanics", "Classical Electrodynamics IA and Exercise", "Kinematics and Dynamics of
Mechanical Systems | and Exercise", "Applied Geometry" and "Mathematical Statistics".

HRE AP o) CEEER, HRE)

i

Textbooks: "Nyumon Bibun Sekibun" (Toshitsune Miyake, Baifukan)

RERBICRTY 5/ LE—bORHE (25 %), MERABROKE (75 %) OAFHICLYHET 5.

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

w



