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minimal surfaces.

After learning about curves and surfaces in 3-dimensional space, students will learn about the Gauss-Bonnet theorem and
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To understand the theory of curves and surfaces in the 3-space
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1 H | FELOER, ZEANOR TFHEAR
% | Plane curves and space | Plane curves
curves
2 B | FELOMHE, ZEAOHIE 22 R BhR
% | Plane curves and space | Space curves
curves
3 B | FELOME, EEAOHER KIBAUFER
% | Plane curves and space | Global results
curves
4 B | ZHAOHED/IMERER Z2 R O g E O
Z | Local theory of surfaces in a | The notion of surfaces in a space
space
5 B | ZHAOHED/IMERER EAFA &
Z | Local theory of surfaces in a | Local theory of surfaces in a space
space
6 H | ZREA O EO/NMIRER EFZOWTOELRER, #EROFE
Z | Local theory of surfaces in a | Calculation of fundamental forms and curvatures
space
7 B | #hm k& Riemann it 2, HBEHER
% | Geometry of surfaces Riemannian metric and structure equation
8 B | dhm ko N7 LG
% | Geometry of surfaces Vector fields
9 B | dhm Eo%f SIHE AR
% | Geometry of surfaces Geodesics
10 |H| Gauss—-Bonneto | AMHoElA0ES
EE
% | Gauss-Bonnet theorem Integral of exterior differential forms
11 H|Gauss—-Bonnetn | RBFWGauss—-—Bonne tDEE
EE
% | Gauss-Bonnet theorem Gauss-Bonnet theorem (local version)
12 H|Gauss—-Bonnetd | X#EHNGauss—BonnetDFEE
EE
Z | Gauss-Bonnet theorem Gauss-Bonnet theorem (global version)
13 B | &)@ SEYHRER & A3 E
% | Minimal surfaces Mean curvature and minimal surfaces
14 | B | f&/)ghE@ Weierstrass-Enneper MR
% | Minimal surfaces Weierstrass-Enneper's representation
15 B | &)@ B () R
& | Minimal surfaces Associated minimal surfaces
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T | This advanced course requires basic knowledges on calculus and linear algebra in multi-dimension (derivations and

integrations of vector valued functions of multi-valuables). It is advisable to have learned a lecture on vector calculus as a
preliminary to this course. Some related lectures in the undergraduate course are : "Basic Calculus | - 11", "Linear Algebra
[ - 11", "Calculus I", "Applied Geometry", etc. It would be necessary to review these basic subjects by oneself, though some
basic terms are reviewed briefly during this course.
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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. Though printed sheets for summary will
be prepared, it is necessary to complement the details by oneself. Each lecture requires more than 2 hours for review and
also preparation of reports. Repots on subjects treated in the lectures are assigned several times in order to estimate the
level of understanding of contents of the lectures. Each student should solve the problems by oneself in those reports. One
may ask any questions and seek advice on the lecture any time. (E-mails are also available.)

HRE 5EZE Textbooks/Reference Books

B | 508 MR mEORSRA G (WRLE, 25R)
SEEN | BEISLTHE/ — itk

Z | Textbook: [Kyokusen kyoumen no bibunkika] (Tasaki Hiroyuki, syoukabou) (in Japanese)
Some printed lecture notes are prepared if necessary.
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Z | Grade is based on the result of repots on subjects treated in the lecture. (The reports are assigned more than five times.)
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B | (1) CORBIZSEEERFPREAPBREONFICERMEINTWVWD, ZEFENCORBEEE LEBA, KEREFE, KFHRA
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(2) BEICET 2ER - BEOEH - RHI1E Moodle ZANWTITLET.

(a) AIDEEEEL, Moodle ICHI1F2 I—2 [HIRIGHLM 2023] ICHCEHT R &

(b) >S4 VBEICETIBESHEICOVTIE, [BERSRALM2023] 28L TERLET.

Bt

(1) This lecture is presented in both the undergraduate course and the graduate course. If an undergraduate student take
this lecture and obtain its credit, then this student can not obtain the credit of this lecture again when he/she will advance
to the graduate course.

(2) Moodle is used for distribution of some files on lectures and submission of reports/homeworks.

(a) Every student need to self-enrol in the Moodle course  [#EE 5 &AT 2023]

(b) Guides and notices for the online lectures will be informed through the Moodle course [#32/5 47T 2023].




