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B %4/Credits 2

TR #%E : Lecture

/Course Type

2 7 Z/Class pa

BERBLA RIS | : Calculus |

/Course Title

BLHEZ /L F88) : /SHIBAYAMA Mitsuru

/ Instructor(s)
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BB /Internship #B /IGP Based Learning /ICT Usage in Learning

EBRBOHDIHEICLD
&8 /Practical Teacher

BBy
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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,
EESICBEYT 2 ERNGHE RCICALHES,

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..

$BEEDEREDFEEXE / Fulfillment of Course Goals (JABEE BSEHIH d &)

H | ERNSEELX+HERL T SENBMECTEREE5EX28ANRBLOHND,
ERNEBEZ —SER L T, EXNAHERECERESX DAV ROOND,
ARNEBEOEBEEINMEN T, EXRNATERMECERICEETER L,
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EWREIEAERE L TUOAL,

Z | Student has well understood basic items, and is deemed to have ability to provide correct answers to applied problems.

Student has understood basic items, and is deemed to have ability to provide correct answers to basic calculations.
Student has understood basic items only in fragments, and cannot reach correct answers to basic calculations.
Student has not understood basic items.

REETEIEE /Course Plan

No. IEH Topics AZ Content
1 B | &% 1 ZHBEROTEBES DEE, BE
= | Integrals Review of integrals in the case of one variable, Excercises
2 H | &&a (1 BERAOEE, FEOBREBEZBOEE, EREHKOBES AIE
& | Multiple integrals (1) Definition of double integrals, Area of bounded domains in the plane, Integrability
of continuous functions
3 H | #&s (2) RRES, BIE, BE
= | Multiple integrals (2) Iterated integrals, Examples and exercises
4 H | &&% (3) RRED DA D233, FIE, BE
ZE | Multiple integrals (3) Exchange of the order of double integrals, Examples and exercises
5 H | &&s 4) FEOEEZE, vITIROER, EESOERERORRK, T 71 vEiE, FIHE,
ZE | Multiple integrals (4) Multiple integrals (4)
6 H | &&a () FEOBELE, FIE, BEE
ZE | Multiple integrals (5) Polar coordinate, Examples and exercises
7 B | =& (1 ZEEEROAFE, —EEBESOER, RRED, OIE EE
Z | Triple integrals (1) Volume of bounded domains in the 3-space, Definition of triple integrals, Iterated
integrals, Examples and exercises
8 B | =& (2 EREOREEZEZE, YIETIR0oEk, ZEESOEHRTIBEOAN, ZRIOIRMmEE,
BI&E, BE
= | Triple integrals (2) Coordinate transformations in the 3-space, Change of variables in triple integrals,
Meaning of Jacobian, Spherical coordinates, Examples and exercises
9 B | E&o0iA (1) Hhig, EE, B, T4V MR EDEE, fIE 'E
% | Applications of  multiple | Calculation of Volumes, Total mass, Center of mass, Moments, etc., Examples and
integrals (1) exercises
10 B | L&ED BOEBHINERTHRVWSEECEENER THRVWSEEOERY, NV RES
% | Improper integrals Extension of multiple integrals to the cases of unbounded domains or unbounded
functions, Gaussian integral, Examples
11 | A | EFEs0Ii5A (2) By ~BEE ~— 288, EESOHE, fIE
& | Applications of multiple | Gamma-functions and beta-functions, Calculation of definite integrals using the
integrals (2) gamma and beta functions, Examples
12 B | &2 (D HEORE, RN 7 —HOKRES, X7 MLBORES, FE, &E
= | Line integrals (1) Arc length of curves, Line integrals of scalar fields and vector fields, Examples and
exercises
13 BH | &S (2 FEOTY —vOFER, FIE
| Line integrals (2) Green's Theorem, Examples
14 B | m&Es (1) HEOEE, fIE, B8
& | Surface integrals (1) Area of surfaces, Examples and exercises
15 B | m&Es (2) AH T —HOEBED, N7 MVBOEES, ATV RAOREEE - X F—J ADOEE, FIE
& | Surface integrals (2) Surface integrals of scalar fields and vector fields, Gauss's Divergence Theorem,
Stokes' Theorem, Examples

Bi&5t /Prerequisite(s)
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B | AEXRTIE, TERENT -1l OMEBELEE TS, 1ERNRO [EBRER | - 1] BREARKE - 1] THEEE| - 1] %
BIEEATHDHIENLEELL,

This course requires knowledge treated in the lectures "Basic Calculus | - [I".  As preliminaries to the lecture, it is advisable

B

that students have learned the lectures "Basic Calculus | - II", "Linear Algebra | - II" and "Exercises in Mathematics | - II" in
the 1st year.

RERBBNAFE (FF - 1EFS%) /Required study time, Preparation and review

B | BTl Ly S - AE -85 P"ERREN0T, HITBEED/ -2 EYEBEITI L, SREONREEMRT 57
HITIE, BEFBELUER - BE2 2BHEAULTIBENH D, BoXRBEOMELECEOBENAEANTARTH S,
TR JUSTERAYICERMT 52 &,

ARBIE [HZ] BESESLOESR | A HEEAZ | ROESR] [TGR&A] [HEHE0E of Rs 47,

Each lecture includes new notions, terminologies and notations. To learn them effectively, each student is strongly

b

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. One may ask any question and seek advice on the lecture 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".

HR}E SEZE /Textbooks/Reference Books

B | #8E  TAF] #oEs] (ZERIEE, BEE)

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

BESHE D A ER OE#E /Grading Policy

B | BEFCRRT 2 ZEORS (30%). HARRORM (710%) DAL ) THET 5, BETOREL, BETICHELREZ
DB TIRMT 2R THENS, BEHORBRBEITHEA LA, S5 < EbESULOBHFTRREINS,

ZE | The result depends on the total of the reports during lectures (30%), and the final exam (70%). During several lectures, you
will be required to solve problems and submit it on the spot. Reports will not be assigned in all lectures, but will be assigned
at least in half of all lectures.

BR=EIESE /Point to consider

H | #EABOHEHBIEFICOVLWTIIHROEAESEICL Y HEAMICERY IRV ET.

REFNEREICLVITVWET,

The order of items listed in the course outline column is subject to appropriate change according to the course progress or

Bt

other circumstances.
The lecture will be performed in-person.




