Topics in Geometry 1
Course Outline
Course 9114001 Section 01, Spring 2021
09:00 - 11:50 for July 15, 16, 19, 20, 21
12:00 - 14:50 for July 22, 23, 26, 27, 28
15:00 - 17:50 for July 29, 30, August 02, 03, 04
Room: E1-1 #140
Chungbuk National University

Instructor: Dr. Byungdo Park

Email: byungdo@chungbuk.ac.kr

Office hours: By appointment.

Class webpage: Announcements, homework, exam schedules and other relevant information will
be posted on the following webpage: https://byungdo.github.io/teaching/s2021_tigl.html
which is also accessible via instructor’s webpage: https://byungdo.github.io/

References on geometry general:

Claire F. Adler, Modern Geometry : an integrated first course, 2nd Edition (1967), McGraw-
Hill, ISBN-13: 9780070004214

Marvin J. Greenberg, Fuclidean and Non-Fuclidean Geometries: Development and History,
4th st Edition (2007), W. H. Freeman, ISBN-13: 9780716799481

Robin Hartshone, Geometry: Euclid and Beyond (Undergraduate Texts in Mathematics), 1st
Edition (2005), Springer New York, ISBN-13: 9780387986500

Shoshichi Kobayashi, From Euclid geometry to modern geometry, translated in Korean by D.
Won (1999), Cheongmoongak, ISBN-10: 8970881816

References on differential geometry:

Martin M. Lipschutz, Schaum’s Outline of Differential Geometry, 1st Edition (1969), McGraw-
Hill Education, ISBN-13: 9780070379855

Richard S. Millman and George D. Parker, Elements of Differential Geometry, 1st Edition
(1977), Pearson, ISBN-13: 9780132641432

Barrett O'Neill, Elementary Differential Geometry, Revised 2nd Edition (2006), Academic
Press, ISBN-13: 9780120887354

Manfredo P. do Carmo, Differential Geometry of Curves and Surfaces: Revised and Updated
Second Edition (Dover Books on Mathematics) Updated, Revised Edition (2016), Dover Pub-
lications, ISBN-13: 9780486806990



Prerequisites: Undergraduate courses Differential Geometry 1 (7412005) and Differential Geome-
try 2 (7412006). Geometry for teachers 1 and 2 (7412074, 7412075) are recommended. The instructor
does not dissuade students without meeting the prerequisite criteria registering for this course at
his/her own risk.

Course description: We shall review differential geometry of curves and surfaces through prob-
lems while revisiting also Euclidean, non-Euclidean, and projective geometry. Seeking connections
between differential geometry and classical geometry as well as a reflection to secondary school
geometry curricula is of particular interest. While doing so, we shall train ourselves for an ability of
lucidly explaining and communicating logical thoughts on given problems to amplify teaching skills.
Considering that this is a graduate-level course, we will also be interested in looking at panora-
mas of contemporary geometries such as Riemannian, symplectic, metric, and complex geometries.
Another part of this course is a project-based learning (as known as PBL) for which each student
will take initiatives for choosing and investigating a topic on teaching secondary school geometry
and create an online contents. The overall goal is to help students to get armed with a strength in
microscopic details as well as a bird-eye view of the subject.

Course objectives: At the end of the course students should be able to:
e Solve problems in differential geometry precisely and promptly.
e (learly communicate ideas and logic for addressing given problems.

e Understand where to fit each topic learned in geometry courses (including this one) in his-
torical timeline.

e Create an online learning contents such as YouTube videos for sharing knowledge with a
broader audience.

e Think about topics learned in geometry courses (including this one) in connection to the
curricula in secondary mathematics education.

Details on problem solving: Problems arising in this course will be requiring proofs and calcu-
lations based on the mathematical discourse in class and/or the subjects students are supposed to
know already. Through dialogues and discussions during each lecture as well as the instructor’s of-
fice hours, the instructor will guide students approaching to problems that they will have to address.

Details on class proceeding: Every class meeting will consist of the following components.

An introductory lecture followed by an in-class problem session (Problem session: 25-minute
long).

e Going over the problems from the problem session.

An in-class quiz (25 minutes).

e Going over the quiz problems from the previous day.



Grading policies: 68% from final exam, 14% from in-class quiz, 10% from your PBL project, and
8% from attendance. Absolute evaluation [A: 100-80 points, B: 79.99-70 points, C: 69.99-60 points,
D: less than 60 points] with curving. Here the curving means a horizontal shift of the bell-shaped
curve of %-score distribution. For example, if your final score is 59/100 and the curving constant is
420, then it is impossible for you to expect a grade A. Grading policies in the academic integrity
policies are applied in higher priority than the above grading policies.

Assessment through quizzes: There will be total fourteen 25-minute long in-class quizzes. The
instructor does not care whether or not you copy your solutions of other students and/or internet
sources. If you want to learn more from others or through internet while working on your quizzes,
please go ahead. You will get 1% of total score if you hand-in a quiz showing your work and 0% if
not. The instructor will respond only once to your quiz submission emails just to acknowledge that
there is no issue in email communication, but you are welcome to send email inquiries. Each quiz
will consist of two problems and the style of questions will be similar to those of Public Secondary
School Teacher Employment Exam.

Assessment of Project-Based Learning (PBL): You must record a 20-minute long video
lecture about one of the following:

e An academic paper about geometry or geometry education.
e A sample lecture on a concept from the secondary school geometry curricular.

You should submit the video in a form of a YouTube video link by choosing the sharing option
“unlisted (ZF-H7H).” Your video will be disclosed to your classmates in this course as a part of
a YouTube playlist. Registering to this course would mean that you accept sharing your video
lecture with your classmates via YouTube. You may turn your video into “private” or even delete
the video after your letter grade for this course is assigned. The assessment will be done as follows:
3/3 all in all good work. 2/3 lacking important examples, theorem, proofs or there are significant
mathematical errors. 1/3 overall poor contents of the material. 0/3 no hand-in.

Attendance policies: Attendance data will be collected in every class meeting and will be used
for determining your final grade. You will get a grade F if you have missed more than 25% of class
meeting hours. Up to 1 hour of absence there is no penalty on your score. After that, you lose
1% of total score for an absence to each 50-minute long class meeting, with a maximum total loss
8% from your total score. If you have permissible reasons for your absence in accordance with the
Regulation on Academic Management of the CBNU Article 52(1) (F&Etistn SHAL G4 A52
Z(FA%52l) A1), you will need to contact the Department Assistant to follow the procedure for
getting an approval on your absence bringing proper documentation as proof. That said, you have
to fill out a form and submit it along with appropriate proofs before the absence or after seven
days of the date of absence.

Assessment of learning: The assessment will be primarily done by the abovementioned grading
policy. Nonetheless, the instructor will also take into account students’ devotions and efforts for
this course as well as their enthusiasm as a future educator so that those qualitative elements are



not going to be neglected.

Weekly lesson plan:

Week 1: Weekly quiz and review. Basics on smooth curves. — Online lectures using recorded
videos

Week 2: Weekly quiz and review. Torsion and curvature, Frenet formulae (1) — Online lectures
using recorded videos

Week 3: Weekly quiz and review. Torsion and curvature, Frenet formulae (2) — Online lectures
using recorded videos

Week 4: Weekly quiz and review. Additional topics from curves. — Online lectures using
recorded videos

Week 5: Weekly quiz and review. Local theory of surfaces (1) — Online lectures using recorded
videos

Week 6: Weekly quiz and review. Local theory of surfaces (2) — Online lectures using recorded
videos

Week 7: Weekly quiz and review. Local theory of surfaces (3) — Online lectures using recorded
videos

Week 8: Weekly quiz and review. Local theory of surfaces (4) — Online lectures using recorded
videos

Week 9: Weekly quiz and review. The Gauss theorema Egregium. — Online lectures using
recorded videos

Week 10: Weekly quiz and review. Geodesic curvature, geodesics. — Online lectures using
recorded videos

Week 11: Weekly quiz and review. Gauss-Bonnet theorem. — Online lectures using recorded
videos

Week 12: Weekly quiz and review. Applications of topics we have learned. — Online lectures
using recorded videos

Week 13: Weekly quiz and review. Applications of topics we have learned. — Online lectures
using recorded videos

Week 14: Weekly quiz and review. Final summary of topics we have learned. — Online lectures
using recorded videos

Week 15: Final exam. Comments on your PBL projects. — Online lectures using recorded
videos



Accommodating disabilities in learning and assessment: The instructor is committed to
providing access to all students. If you need accommodation in classroom or in assessment, you are
encouraged to set up an appointment with the instructor at your soonest availability so that we can
figure out the best way to acoommodate you. Possible accommodations include, but not limited
to, provision of materials from lectures, permission to hire an assistant for taking notes, audio-
recording lectures, and aid/assistant devices, extension of due dates for assignments, alternative
assessment for in-class presentations, extension of exam hours, and provision of an accommodating
exam locations and exam sheets.

Disclaimer: (1) All emails addressed to the instructor should have a title containing the course
title, name, and a brief summary as well as a body starting with ”Dear Professor Last name” and
ending with ”Sincerely, Your full name”, which contains greetings, your name and department, a
brief and clear purpose written politely. Any email deviating from this format will not be accepted
and will be dismissed without any rejection reply. The corresponding disadvantages are solely and
entirely on the student.

(2) Lectures in this course will be given in Korean, but most of written materials will be in English.
For example, the course syllabus, most of boardwork, exam problems, homework, solutions to ex-
ams, course webpage, announcements, but not limited to those. English sentences to be used in this
course should be understandable enough based on the regular Korean public high school curriculum.
Nonetheless if your English skill is not competent enough to follow this course or understanding
announcements, it is your responsibility to ask the instructor to also provide an explanation in Ko-
rean. The instructor will take those questions under an attitude of helping students’ understanding,
but taking into account the contents of each question, he may reject the question or advise the
questioner to visit him during his office hour to ask the question about Korean translation.

(3) This course has a deadline for attendance and quizzes. Any attendance claim and quiz solution
that are past due will not be accepted.

e Attendance: You must complete watching video lectures within 24 hours from the beginning
of each class meeting. (Example: For a class meeting 09:00-11:50, finish watching until the
next day 08:59.)

e Quizzes: Hand-in by email within 24 hours from the beginning of each class meeting. (Only
email submission will be accepted, and no hard copies will be accepted.)

Note: Taking into account students’ opinions that it is overwhelming to take this course in a short
time span of 3 weeks as well as the benefit of online courses enabling students’ learning in a more
slow and leisurely pace, video recorded lectures will be provided online well in advance. (Expecting
before May 2021.) Your watching and learning before the official first day of class counts toward
your attendance, so please set up a learning plan for yourself considering your own circumstances
and situations.
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General plans and outlook concerning the new Corona virus (SARS-CoV-2) outbreak:
Following the guldehne of the university center “SFAFZ]1}-266(2021.01.11.) F 2119 - 2021
StAT A1st7] £ & AE otf” as well as the likelihood of COVID-19 infection persisting
throughout the period of this course, the instructor has planned this course to run as an entirely
remote, online course. Following future guidelines from the university center, this course may be
turned into an off-line, classroom lectures in which case the instructor may update the syllabus
accordingly. Details of decisions made will be updated below in this document.

Remote classes using Youtube videos: We shall have remote classes using video-recorded
lectures posted on Youtube. The platform will be CBNU e-Campus (Blackboard) wherein you
will be able to find Youtube video links. By the class meeting time of each day, you will be provided
video recordings of lectures for that day’s class meeting. Your attendance will be collected by using
the online system implemented on e-Campus, while you will be provided a google form (Link) to
submit in case the e-Campus system does not recognize your watching activities correctly. The
instructor recommends watching youtube videos while logged into your own google account so that
youtube can record your history in your account.

How to hand-in your quiz in remote class setup? You can hand-in your quiz via email to
byungdo@g.cbnu.ac.kr by scanning it or using smart phone scanner apps. You have to hand-in
your quiz no later than 24 hours from the start time of the class of that day. A late submission will


https://forms.gle/Wu4ma2cPWX7KEaGw8

not be accepted for any reasons.

Academic integrity: It is expected that you will complete all exams without giving or receiving
help from anyone. Electronic devices are not allowed in any in-class exam. There is a separate set
of policies on the google form for attendance collection which you also have to comply. You MUST
drop this course if you cannot comply with this policy.



