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BEDOBR - IE /Objectives and Outline of the Course

B | X MUBITICH T2 ROBEICE L CTERT 2: (1) REANOHHIR - thimicBE ¥ 2 2KEIE,

(2) Z=RHOEHFERERICEY 2 AR,

(3) NECEWMKRETEREL RS XA 715, XU MUEO M5 (B, F&, RBik A RO & (BES, @E,
BHEE) (ST 2EAEE.

ToIIRY FIVEROIGAICHEERL, ABROERETRDS.

% | A basic course on vector calculus. The lecture covers topics on
(1) basics on curves and surfaces,
(2) curvilinear coordinate systems in the 3-space, and
(3) scalar fields, vector fields and their differentiation (gradient, rotation, divergence, exterior derivative) and integration
(line/surface integrals, integral theorems).
Some applications of vector calculus are also discussed.
FEDEERIE /Learning Objectives

H | dhiR - thiEl, ZFEEER (BT 2EAFEZERT S

AN 7= - RY MIIGICHET 2 EARFELERT D

WES - mEY - BHOTRICET2EATELZERT S

INSICET 2EARME - CAMENSELCEITS

To understand basic theory of curves, surfaces and coordinate systems in the 3-space.

Bt

To understand basic theory of scalar fields and vector fields.
To understand basic theory of line/surface integrals and integral theorems.

To give correct answers to basic exercises and applied problems.
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B EIEDZEREDFEEZ / Fulfillment of Course Goals (JABEE BSEHIH d &)

H | E#NEEZ +9EEL T, DANGBETEREE5X % EHIP’RDOND,
ERNEEEZ —ICEEL T, EANAGERECEREZ SR 28NN RBHON S,
ERNBIEOEEN KA T, ERNATEMBECERICTETE AL,
ERNEEZEE L TLARL,
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.

REETEIER /Course Plan

No. 15 B Topics AZA Content
1 B | ZEA~7 b Ry L EZDORDFRR, W& - A& 3RTIIR, B - FEOoAER
%= | Vectors in the 3-space Vectors, Components of vectors, Inner product, Cross product, Determinants of order
3, Lines and Planes.
2 H | X7 VB 1B~ FIERKROMS - B, ARBHOMS, BoWS
% | Vector valued functions Derivative and integral of vector-valued functions of one variable, Chain rule and
product rule
3 B | #hiRim iR (ROEENE X 08BN, RE - IRENS b, RD/$T X — & KR, B
R7 ML, BRORS, MRATIX—ZKR, 7LF* - ELOAR
Z | Space curves Space curves (a motion of a point particle and its orbit), Velocity and acceleration
vectors, Parametrization of curves, Unit tangent vector, arc length, arc length
parametrization, Curvature of curves, Frenet-Serre formula.
4 B | thdE#w SEERY PVERER, WD - FEHS, AREHOMY, HEoE~NY bLEERY
Mov, HoZEREE & FIGERE
% | Surface theory Vector-valued functions of 3 variables, Total and partial derivatives, tangent and
normal vectors of surfaces, Gaussian curvature and mean curvature
5 B | 28 7-BLz0ak FHEs, AR, BEFEOAER, BMKAE - @/IVE
& | Scalar fields and their gradient | Scalar fields and their gradient
6 H | "7 MG & Z DR KO ER & WEBIIERE
% | Vector fields and their | Vector fields, meanings of divergence
divegences
7 B | R7 bLBOREER EER D EFE & YEBRIREE, grad, rot, div DR
& | Rotations of vector fields Definition and physical meanings of rotations of vector fields
8 B | RF>r v BT v hLofiE, YMEBEFA~DIGH
Z | Potential theory Potential theory, Poincaré's lemma, application to physics
9 H | N7 —50KRES HRORX, Zh7—50KRES
Z | Line integrals of scaler fields Length of curves, line integrals of scalar fields
10 H | X7 MLBOKRES YIBR s, N7 MIVIBORES BEY LS
% | Line integrals of vector fields Notion of work in physics, line integrals of vector fields,
11 BH | XN 7 —HZ0oEES HEOHE, X577 -—50EES
% | Surface Integrals of scalar | Area of surfaces, Surface integrals of scalar fields
fields
12 B | X7 FLVSOEES N7 MViZOEES
= | Surface Integrals of vector | Surface integrals of vector fields. Examples and exercises
fields
13 B | J7UV—voxEE T —=>DEE
& | Green's theorem Green's theorem, Examples and exercises
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14 | B | RAb=272DER A b= RDOER
% | Stokes' theorem Stokes' theorem, Examples and exercises
15 B | AvVA0ERE HZAOFER, FAMEE, ERoFER
Z | Gauss' theorem Gauss' theorem, Harmonic mapping, equation of continuity

B1E%H /Prerequisite(s)

H [EEERRAT |- 11, TR |- 11, (B | Z2EEEATHD I ENBLLENS.
ARBIE, ROMBEBEELTWET YES |-, BHEEY, HEHT, MEEERITSE etc.
Z | This course requires knowledge treated in the lectures "Basic Calculus | - 11", "Linear Algebra | - " in the 1st year and "Calculus

["in the 2nd year.
This course is closely related to the following subjects : Physics | - Il, Classical Electrodynamics, Fluid Dynamics, Theory
of Structural Analysis of Machine, etc.

BEBBNEE (8 - 15F%) /Required study time, Preparation and review

B | B%Tl, LV B& - BAE -85 "ERENSOT, HTEBAT52L. BoXRBOMELRCEDEBENABZNNIT
ARTH5.
(1) EBREORNREZERT 27-01C1F, BEFBELT EE - BE % 2 BEAULETSIRELH 5.
(2) BEZEICHL TEY - EXAFELREIOT, BHT BELRET 22 L. THORIBEBOICERMT 2 2 L.
ARETIE L BMYY OFBEMZ 5 KMELTWS. ARBIX 2BUOHEERRE THY, LERPERRIL 00 BHEE 5.
FIEHEOBR %% 30KM, 8 -1EE 0M, LA— - THHARER F 20 HH
Z | Each lecture includes new notions, terminologies and notations. To learn them effectively, after each lecture, every student
needs to review them and solve exercises in the textbook/homeworks by oneself.
(1) Each lecture requires more than 2 hours for review and exercise.
(2) Exercise and homework are assigned in each lecture.
One may ask any question and seek advice on the lecture any time.
KIT requires 45 hours of study from students to award one credit.
In this course of two credits, every student needs 90 hours of study.
A typical ratio is 30 hours for lectures in a classroom, 40 hours for preparation and review, 20 hours for preparation of reports
and the final exam.
HRIE S%E2E /Textbooks/Reference Books
H | BHER ~7 bV
YA TR
ISBN : 978-4-7819-0127-5
k3 [Bekutorukaiseki] (Masuda Masao, Saiensu-sha)
ISBN : 978-4-7819-0127-5
PRIERHE D iRk O EAEE /Grading Policy
H | PEFHEE & CZARTFMICL 2, BL. BEADSNEBICL > TEHAMRBRDITHONS,
Z | Grades wil be based on midterm and final evaluations, provided that some addition or deduction of points wil be made
according to the class participation attitude.
B=EIEZE /Point to consider
H | BE. #RIIABED Moodle a—REYF >V F4 > (FrTwrF) BETThNS,

REFEOHEBIEFICOWVWTIRERDEAESEICL Y BANICERYEKD,

(il HARHE OB OERR)
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HEFCEE 7% & OERIIBEATORATONES,
FHROBEEROBRIE, EROHER (MECEEOERE) MERINET,

(A —VERRDBEDEES)
BHREROFOEBOIIHETIHITVETA, X—LTOBMVWEHLEICIIEETEZH A,
(LhLars, ROOFEREFTBERLERRDO L AL TEBRS

B

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.




