11061215_j5 FR4fA %2022 BB A% Fl

2026 EET F /R R
RIB 9 %E/Subject Categories

SERZE /Faculty /T E=RZE . /School of Science and | S&EERIzE/Availability | /& :/Available
Technology

5% /Field /9B - MRS 0 /Academic Field of | &£X%/Year /2 %R :/2nd Year
Materials Science

sBf2% /Program JEFIERRI B : /Specialized Foundational | F#3/Semester /%5 H8 : /Second term
Subjects

>48/Category /#% . /Mathematics fZ H BFBR/Day & Period | /% : /Intensive

F B 1E#/Course Information

FEEIES 11882205

/Timetable Number

REES 11061215

/Course Number

B %4/Credits 2

TR #%E : Lecture

/Course Type

2 7 Z/Class mb

BERBLA ISR A2022 FELURIAFER : Applied Geometry

/Course Title

BEHEL /B #4 : OKUYAMA Yusuke

/ Instructor(s)

% D At/Other Av&—r>y 7EER | BBRRSERGT D — 224 | PBL £#ERE Project DX JEMAE
B Internship B HE IGP Based Learning ICT Usage in Learning

EHRBROBDDHEIC L
LY SIE!

Practical Teacher

BMBF> YT
/Numbering Code

2EDEK - 2 Objectives and Outline of the Course

B | N7 bUVBRITICBIT2ROFEICE L THERY 2: (1) ZRAOMR - thmIcBd 2 £45FE,

(2) ZROERERERICET 2 EAEE,

(3) WEVCEBHWRETERE LD 2N T -5, ~J b0 By (B, &, B M) kU ES (RES, BES,
BHEE) ICBT 2 EAHIE,

TLIINY FVBTOISAICLERL, NEOEBRERD 3.

Z | 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.

v

FEDENERE Learning Objectives

H | #hiR - thiml, ZEREEER (CBET2EAFTHEZEMRT S
AHhT =1 Ry MIBICET2EARFELZERT S
BiED - mED - BHOTEICET 2EAFEAERT S
INHICBET 2EKRME - SAMENELCEITS

Z | To understand basic theory of curves, surfaces and coordinate systems in the 3-space.
To understand basic theory of scalar fields and vector fields.
To understand basic theory of line/surface integrals and integral theorems.
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| To give correct answers to basic exercises and applied problems.

ST EIEDEREDFHEEX / Fulfillment of Course Goals (JABEE BSEHIH d &)

H | E#NEEZ +9EEL T, DANGBETEREE5X % EHP’RDON5,
ERNEEEZ —ICEREL T, EANAGERECEREZ SR 28NN BHON S,
ERNEBIEOEEN KA T, ERNATEMBECERICTETE AL,
AR FEZEREL 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.

ZEEHEEE Course Plan

No. 15 B Topics A Content
1 B | ZE~7 b N7 bLEZDORENFRR, NE - AME 3IXRITIR, B - FEOAER
% | Vectors in the 3-space Vectors, Components of vectors, Inner product, Cross product, Determinants of order
3, Lines and Planes.
2 H | X7 VB 1EHRY FVEEBOMS - B, GRBEHOMY, BoMy
% | Vector valued functions Derivative and integral of vector-valued functions of one variable, Chain rule and
product rule
3 B | #hiRem HiR (S0ZESE Z 08N, ERE - MRENS L, R0/ T A —2FR, BAE
Ry ML, BIRORE, RN X—&FR, 7L - ELORH
% | 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, BREHOMY, EoE~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-BLz0alk FHEs, AR, BEFEOAER, BAE - @/IVE
% | Scalarfields and their gradient | Scalar fields and their gradient
6 H | N7 MG & ZF DR KD ER & WEREK
% | Vector fields and their | Vector fields, meanings of divergence
divegences
7 B | R7 bLBOREER EE D EFE & YEBRIREL, grad, rot, div DR
Z | Rotations of vector fields Definition and physical meanings of rotations of vector fields
8 B | RFrovilHm BTV HLOFHE, HDBEFA~DISH
% | Potential theory Potential theory, Poincaré's lemma, application to physics
9 B | 277 —50EES HEORE, RN 7 —5HORES
Z | Line integrals of scaler fields Length of curves, line integrals of scalar fields
10 | B | X7 bLIBORED MBS, N7 FLIBOEES GBS (=
% | Line integrals of vector fields Notion of work in physics, line integrals of vector fields,
11 | B | 287 —B0EED HEO@EE, Xh7—50mES
@ | 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
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13 BH| J7V—roFER JU—rDOEE
Z | Green's theorem Green's theorem, Examples and exercises
14 | B | RAb—272DER A b=V RDER
Z | Stokes' theorem Stokes' theorem, Examples and exercises
15 | B | AvROER A7 ZAOER, AMEL, EHOHERX
% | Gauss' theorem Gauss' theorem, Harmonic mapping, equation of continuity

=] [EERRNT |- 11, [IREREE |- 11, [BF | 2EEEATH D ENBCLEND,
ARIEE, ROMBLBEELTWET PP |- |l, BHESY, HENTE, ERIESHITE etc

Z | This course requires knowledge treated in the lectures "Basic Calculus I - 1", "Linear Algebra | - 11" 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.

RETIE, LWL B BFE -5 »"EBRRASZOT, 4TEBEZTI L. BoRREOHBELZRCEOATNEBANT
AIRTHS.
(1) EREONBEERT 572001, BEFBELLT EE - BE & 2 KEULTOILEDNH S,
(2) BREICH L TRE - EARELRIOT, BHT BELRET 2. FHOKIIEENICER TS L.
ARPTE 1 BUSLY oREREE A BHE LW, AREIE 2 BUOBENETHY, LELPERREIL 0MBMELE 2.
FENEOBR | %% 30 5H, & -EZ 408H, LR - ERERER £ 20 FE

b

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.

B | #HEEE N7 ML
YA TR
ISBN : 978-4-7819-0127-5
= [Bekutorukaiseki] (Masuda Masao, Saiensu-sha)
ISBN : 978-4-7819-0127-5
H FRFHES & CFERFMICE 5, BL. BEAOSMEBICL > TEIMEBANTHON S,
7= | 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.

HH. BEREFABREOD Moodle a—X& YAV T4y (AT F) BETTHND,
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REFBEOHEBIEFICOWVWTREEDEAESEICL Y BANICERYEKD,

(R /AR OB OERR)
HEFCEHE % & DBEIKIIRENTOAITONET,
FHROHBEEROBRIE, EROER (ECEEOEE) MEKINET,

(A — LB DBEOEFES)
BHREROBOROEFIHETIHISTVWETA, X—LTOBMVWELEICIZEETEZ A,
(LhLars, ROOFEEFTHIERLERRD L A% L THRS

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.




