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1 Instructor & Course Component Details

Instructor Dr. Dorette Pronk, O�ce: Chase 302, email: pronkd@dal.ca
Lectures MWF 10:35 - 11:25 AM in Chase 319

Lectures are in person and attendance is mandatory. However, if you are not able to attend due
to illness or another valid reason, please contact me and I will run a livestream on the following
Zoom link:

https://us02web.zoom.us/j/87114978886?pwd=dmJ0R3F4cUhkWjFFWC85YmZrMThxUT09

(or meeting ID: 871 1497 8886 with Password: construct)
O�ce Hours MW 2:30 - 3:30 PM, T 4 - 5 PM, or by appointment.

O�ce hours at the scheduled times are normally in person inmy o�ce, but all o�ce hour appoint-
ments can also be scheduled on Zoom. If you come tomy o�ce, please refrain fromwearing any
scented products. If you do wear them, I will ask you to meet with me on Zoom, as most scented
products cause me to get a migraine. The link for o�ce hours is:

https://us02web.zoom.us/j/87158814389?pwd=eUpmb01HQnVOYkEzeGVmZVNKUGVxdz09

(or meeting ID: 871 5881 4389 with Password: Problems)

2 General Information
Course Description: This is a basic course for all students interested in geometry. Topics from Euclidean and
non-Euclidean geometry may include: transformation geometry, symmetry groups, frieze groups, wallpa-
per groups and the crystallographic restrictions, similarities; projective geometry and the classical theorems
of Menelaus, Ceva, Desargues, Pappus, Pascal; hyperbolic geometry.

Prerequisites: MATH 1010 or permission from the instructor.

Corequisites: MATH 1030 or MATH 2030
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2.1 Learning Objectives

• Enjoy the beauty of geometry and learn more about its intricacies;
ask lots of questions!

• Experience with the axiomatic approach to geometry and be
able to write and recognize a proper proof for basic geometric
results.

• Familiarity with the basic results in Euclidean geometry.
• Familiarity with the properties of lines and circles in Euclidean ge-

ometry.
• Familiarity with the properties of Euclidean isometries and inversion

in a circle.
• Know the results and arguments from neutral geometry.
• Be familiar with the Klein and Poincaré models for hyperbolic ge-

ometry and the ways they are related.
• Be able to perform straight-edge and compass constructions in

both Euclidean and hyperbolic geometry and prove certain se-
lected constructability results.

• Be able to do independent literature research inmathematics and
report about this in a poster presentation and a short article.

Class Structure: Generally a lecture will start with a discussion by the stu-
dents on the warm-up problem I have given to prepare for the lecture.
Then I will teach on the topic of the day andwill generally keep the class
very interactive - I may ask you to solve certain problems in small groups
and report on what you find. The course will consist of a combination
of exploration and learning to give precise proofs for your results.

Course Materials: Our main textbook is freely available online. (It is out
of print, but you may be able to find a second-hand copy if you want
a hard copy of the book.) We will also extensively use Cinderella, a
program that implements the geometry construction rules. This program
is also freely available. It is important that you download it as soon as
possible and do the exercises I assign to familiarize yourself, because this
will be an integral part of the course.

• Arthur Baragar, A Survey of Classical and Modern Geometries with
Computer Activities, Second Edition, John Wiley and Sons, 2006.
(This book is available under the openmath notes of the AMS, and
also as a file on our Brightspace course website.)

• Cinderella, a geometry software package, freely download-
able at https://beta.cinderella.de/; for instructions and exam-
ples, see https://cinderella.de/tiki-index.php and https://
cinderella.de/files/HTMLDemos/.
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3 Course Assessment

Homework: This class has two types of regularly scheduled homework:

• A short “in-class problem" that is assigned to prepare for eachclass.
Doing these helps you prepare to actively participate each class.
This will be reflected in the class-participation grade.

• The weekly home-work that is due each Wednesday in the
Brightspace dropbox. Please submit your written work in one pdf
file, together with the Cinderella work in separate files for each
construction. (For the Cinderella work, include the images of the
constructions as part of your written work and hand in the actual
constructions as .cdy files - you need both to get full marks.)

Group Projects: As part of this course you are required to participate in
a group project.

• Groups should consist of 3-5 students.
• Projects will be posted on Brightspace and will cover topics from

the history of geometry, applications of geometry to other parts
of mathematics, geometry and art, constructions, and di�erent
types of geometry. If you have an idea of a topic that is not listed,
ask the instructor about this during the month of January and if
suitable she will create a project outline for the new topic.

• You need to form your groups and choose your topic by the end
of the second week of February and give this information to the in-
structor (each topic canbechosen by atmost onegroup). Groups
and topics will be listed on Brightspace.

• During the week after themidterm each group needs tomeet with
the instructor to discuss their plans.

• Each group is required to make a poster about their results and to
write a short paper.

• The posters for the projects will be presented in class on Friday, April
5 (generally, SDAs are not allowed for this component except in
extreme circumstances because you should be working on this as
a group for a whole month before this is due). The April 5 class will
be run like a poster session at a conference; make sure you arrive
on time to set up your poster.

• The paper part of the project is due on April 9.

Midterm Test The midterm test is on Wednesday, February 28, from 7 till
9 PM.

Final Exam The final exam is 3 hours long. The date and time for the final
exam is set by the registrar during the o�cial Dalhousie exam pe-
riod from April 11 till April 23. If you plan to depart from campus at
the end of the semester, please make your plans after the registrar
has announced the exam schedule, or plan to leave after April 23.
Unfortunately, there are no opportunities to write the exam early or
remotely.
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Course score: I will use the maximum of the following two columns for you:
Weekly Assignments 25% Weekly Assignments 25%
Class Participation 5% Class Participation 5%
Group Project Poster 10% Group Project Poster 10%
Written Group Project 10% Written Group Project 10%
Midterm Test 15%
Final Exam 25% Final Exam 40%

The grading scheme for this course will follow the standard scale set by Dalhousie University.
https://www.dal.ca/campus_life/academic-support/grades-and-student-records/
grade-scale-and-definitions.html

4 Student Accommodations

If there are aspects of the design, instruction, and/or experiences within
this course that result in barriers to your inclusion please contact the Stu-
dent Accessibility Centre dal.ca/access.

5 Welcome to new discoveries!

Geometry is the archetype of the beauty of the world.
–Johannes Kepler

Course topics and approximate schedule

week 1 Properties of Lines and Circles, in the plane and on other objects.
week 2 Axioms for Euclidean geometry, in terms of isometries.
week 3 Basic results from neutral and Euclidean geometry: triangle congruence and similar triangles.
week 4 Basic results from neutral and Euclidean geometry on circles: Star Trek Lemma, Power of a

Point, Radical Axes.‘
week 5 Basic results from neutral and Euclidean geometry: centres of triangles and the Euler line.
week 6 Staight-edge and compass constructions - in theory and in Cinderella.
week 7 Constructible lengths, angles, and figures.
week 8 Inversion in a circle.
week 9 The parallel axioms and neutral geometry.
week 10 Hyperbolic geometry
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week 11 Models for hyperbolic geometry
week 12 Constructions and calculations in hyperbolic geometry
week 13 Tilings and symmetry in Euclidean and hyperbolic geometry

6 Course Policies related to Academic Integrity

Submitting your written homework You are strongly encouraged to col-
laborate with other students when working on homework and dis-
cussing what you have learned in class. However, when you write
up your solutions,you need to do so by yourself - I am not expecting
to see the exact same solution more than once.

The group projects For group projects you are allowed and encour-
aged to use online and physical resources such as encyclopedia
articles, scientific articles and textbooks, as indicated in the project
descriptions. You need to cite the material you use appropriately.
You are strongly discouraged from using ChatGPT or other AI soft-
ware to create text for your poster or project paper. I will be asking
questions about your work and if I notice that you are not able to
explain what you have written and if it becomes clear that these
are not your own words, I will not give you credit for the parts that
were not written by you.

7 Course Policies on missed or late academic requirements
• In the event that you are absent for three days or fewer resulting in missed or late academic require-

ments, you will be required to submit a Student Declaration of Absence Form to your instructor, see:
https://www.dal.ca/campus_life/safety-respect/student-rights-and-responsibilities/academic-policies/
student-absence.html

• I understand that circumstances can arise that can interfere with completing your work. I will drop
your two lowest homework scores to function as a bu�er for all.

• If you need to hand in your homework late, contact the instructor to alert the grader. If you do not
do this, your work may not be marked at all. Unless you have a valid reason, the penalty for late
homework is a 2 point deduction per day that it is late.

Midtermand Final exams: In the event that you are unable to attend the
midterm or final exam, please notify the instructor via email in advance
to determine what alternatives may be possible.

Note: all cat images in this syllabus were created with the chatgpt image generator.
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University Policies and Statements 
Recognition of Mi’kmaq Territory 

Dalhousie University would like to acknowledge that the University is on Traditional Mi’kmaq 
Territory. The Elders in Residence program provides students with access to First Nations elders 
for guidance, counsel, and support. Visit or e-mail the Indigenous Student Centre at 1321 
Edward St or elders@dal.ca. Additional information regarding the Indigenous Student Centre 
can be found at: https://www.dal.ca/campus_life/communities/indigenous.html 

 

Internationalization 

At Dalhousie, ‘thinking and acting globally’ enhances the quality and impact of education, 
supporting learning that is “interdisciplinary, cross-cultural, global in reach, and orientated 
toward solving problems that extend across national borders.” Additional internationalization 
information can be found at: https://www.dal.ca/about-dal/internationalization.html 

 

Academic Integrity 

At Dalhousie University, we are guided in all our work by the values of academic integrity: 
honesty, trust, fairness, responsibility, and respect. As a student, you are required to 
demonstrate these values in all the work you do. The University provides policies and 
procedures that every member of the university community is required to follow to ensure 
academic integrity. Additional academic integrity information can be found at: 
https://www.dal.ca/dept/university_secretariat/academic-integrity.html 

 

Accessibility 

The Student Accessibility Centre is Dalhousie's centre of expertise for matters related to 
student accessibility and accommodation. If there are aspects of the design, instruction, and/or 
experiences within this course (online or in-person) that result in barriers to your inclusion, 
please contact the Student Accessibility Centre (https://www.dal.ca/campus_life/academic-
support/accessibility.html) for all courses offered by Dalhousie with the exception of Truro. For 
courses offered by the Faculty of Agriculture, please contact the Student Success Centre in 
Truro (https://www.dal.ca/about-dal/agricultural-campus/student-success-centre.html) 
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Conduct in the Classroom – Culture of Respect 

Substantial and constructive dialogue on challenging issues is an important part of academic 
inquiry and exchange. It requires willingness to listen and tolerance of opposing points of view. 
Consideration of individual differences and alternative viewpoints is required of all class 
members, towards each other, towards instructors, and towards guest speakers. While 
expressions of differing perspectives are welcome and encouraged, the words and language 
used should remain within acceptable bounds of civility and respect. 

 

Diversity and Inclusion – Culture of Respect 

Every person at Dalhousie has a right to be respected and safe. We believe inclusiveness is 
fundamental to education. We stand for equality. Dalhousie is strengthened in our diversity. 
We are a respectful and inclusive community. We are committed to being a place where 
everyone feels welcome and supported, which is why our Strategic Direction prioritizes 
fostering a culture of diversity and inclusiveness (Strategic Priority 5.2). Additional diversity and 
inclusion information can be found at: http://www.dal.ca/cultureofrespect.html 

 

Student Code of Conduct 

Everyone at Dalhousie is expected to treat others with dignity and respect. The Code of Student 
Conduct allows Dalhousie to take disciplinary action if students don’t follow this community 
expectation. When appropriate, violations of the code can be resolved in a reasonable and 
informal manner - perhaps through a restorative justice process. If an informal resolution can’t 
be reached, or would be inappropriate, procedures exist for formal dispute resolution. The full 
Code of Student Conduct can be found at: 
https://www.dal.ca/dept/university_secretariat/policies/student-life/code-of-student-
conduct.html 

 

Fair Dealing Policy 

The Dalhousie University Fair Dealing Policy provides guidance for the limited use of copyright 
protected material without the risk of infringement and without having to seek the permission 
of copyright owners. It is intended to provide a balance between the rights of creators and the 
rights of users at Dalhousie. Additional information regarding the Fair Dealing Policy can be 
found at: https://www.dal.ca/dept/university_secretariat/policies/academic/fair-dealing-
policy-.html 
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Originality Checking Software 

The course instructor may use Dalhousie’s approved originality checking software and 
Google to check the originality of any work submitted for credit, in accordance with the Student 
Submission of Assignments and Use of Originality Checking Software Policy. Students are free, 
without penalty of grade, to choose an alternative method of attesting to the authenticity of 
their work and must inform the instructor no later than the last day to add/drop classes of their 
intent to choose an alternate method. Additional information regarding Originality Checking 
Software can be found at: 
https://www.dal.ca/dept/university_secretariat/policies/academic/student-submission-of-
assignments-and-use-of-originality-checking-software-policy-.html 

 

Student Use of Course Materials 

Course materials are designed for use as part of this course at Dalhousie University and 
are the property of the instructor unless otherwise stated. Third party copyrighted materials 
(such as books, journal articles, music, videos, etc.) have either been licensed for use in this 
course or fall under an exception or limitation in Canadian Copyright law. Copying this course 
material for distribution (e.g. uploading to a commercial third-party website) may lead to a 
violation of Copyright law. 

 


