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2EDEK - 2 Objectives and Outline of the Course
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i

integrations are

also discussed.

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
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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..
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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.

REHEIER Course Plan

No. 18 H Topics AA Content
1 B | E&Y 1 ZHBROTERESDOEE, B
= | Integrals Review of integrals in the case of one variable, Excercises
2 B | EFs (1) BEHOEER, THOBRBHOEE, SEHEROBES AT
= | Multiple integrals (1) Definition of double integrals, Area of bounded domains in the plane, Integrability
of continuous functions
3 H | &&a (2 RRxED, B8 EE
ZE | Multiple integrals (2) Iterated integrals, Examples and exercises
4 B | EES (3) ERESOIEF O, BB, BE
ZE | Multiple integrals (3) Exchange of the order of double integrals, Examples and exercises
5 H | 25 4) THEOEFEZE®, VaTiXoEk, EESOEHERORR, 774 EH, fIE
BE
ZE | Multiple integrals (4) Multiple integrals (4)
6 H | E&E2 () TEROBER, fIE, BE
ZE | Multiple integrals (5) Polar coordinate, Examples and exercises
7 H | =&#&> (1) TRBEBONE, ZEBSOER, RAES, OIE B
= | Triple integrals (1) Volume of bounded domains in the 3-space, Definition of triple integrals, lterated
integrals, Examples and exercises
8 B | =& (2 TR OERZER, VAT 0EN, ZEESOERTRONT, EMOKEEE,
I, EE
& | 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&ooiA (1) i, B8, B0, E—XY EEDEHE, fIE BE
& | Applications of multiple | Calculation of Volumes, Total mass, Center of mass, Moments, etc., Examples and
integrals (1) exercises
10 B | LEED BABENERTHRVWEEPEENBERTHEWSEEDOERY, 77 XES
& | Improper integrals Extension of multiple integrals to the cases of unbounded domains or unbounded
functions, Gaussian integral, Examples
11 B | E&20iH (2) Hy<BEHER—2EH, TEIOE, fIE
% | Applications of multiple | Gamma-functions and beta-functions, Calculation of definite integrals using the
integrals (2) gamma and beta functions, Examples
12 BH | &% 1) HEORS, XN 7 —5OKRES, N7 MLGZORES, &, BE
& | Line integrals (1) Arc length of curves, Line integrals of scalar fields and vector fields, Examples and
exercises
13 | B | &2 (2) FEOSY - OFEE, FIE
Z | Line integrals (2) Green's Theorem, Examples
14 H | m&Es (1) HEOEE, fIE, EE
& | Surface integrals (1) Area of surfaces, Examples and exercises
15 | B | @&Es (2 2N T —HBOEESD, N7 MVIEOEES, AV AOHKBER - X F—7 XADOFEE, HIE
1 Surface integrals (2) Surface integrals of scalar fields and vector fields, Gauss's Divergence Theorem,

Stokes' Theorem, Examples
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B | AEERCTIE TERET | -] OMBELELT D, 1ERSRO TEBRBET | - 1] TIREREZ | - 1] [HEF | - 1] %
BIEXHTHDIENEE LW,
Z | This course requires knowledge treated in the lectures "Basic Calculus | - II".  As preliminaries to the lecture, it is advisable

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

B | #F<TiEk, il @R BE -85 N"ERRENI0T, #TBEED/ 2L YEBETSI L, BREONRLERT 572
®HIClE, BEFBELTESR - BE 2 2BHAULTOILELNH S, BOoBREOHBELZRECEOEFNABNIRARTH S,
THO [IFEBNICERT 2 2 &,

ARBE TH%E] [BHESESLCEE | Al TERAZ | ROEE ] [TA%A] [HEtE0E] o&#% 7457,
Z | 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. 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".

BRE AP BoEs] CEHEE, BERE

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

B | BEPIIRTT2BEOKE 30%). HRHABROKE (T0%) OEFHI L VIHAT 2, REPOREIL, FEPICHBEEREZ
OB TRET I EATHIND, REFORBRIEIER TIIAWLS, DB EHFENPULOERBPTIRRIND,
Z | 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

‘ m

B | #EFBEOEBIEFICOVWTIE#EROEAESEICLYHNMICRYRWET.
EZICHTIEMIE e-mail THERUF(TITET.
BREFHEBEICLYVITVET.
= | The order of items listed in the course outline column is subject to appropriate change according to the course progress or

other circumstances.
Students can ask questions via e-mail.
The lecture will be performed in-person.
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