
Math 26:645:741, Advanced Topics in Topology, Fall 2022 
 

Course title: Hyperbolic Knot Theory. 
 
Textbook: Hyperbolic Knot Theory by Jessica S. Purcell, publisher: AMS 
 
Course Description. The study of knots, called knot theory, has history that goes back to the Victorian Era. 
A knot is an embedding of a circle in a three-dimensional space. A link is a collection of such circles. Knots 
and links have applications in various disciplines, e.g. in studies of DNA in molecular biology and 
topoisomers in chemistry, in statistical physics, quantum computation, data science, and in many areas of 
mathematics. Hyperbolic geometry in three dimensions is another area of mathematics with many exciting 
applications, e.g. in special relativity in physics, in machine learning, and in 3D shape recognition 
algorithms. Since 1970’s, these two seemingly unrelated fields of pure mathematics were in active 
interaction, enriching each other. We will have a hands-on introduction to this mixing of fields, geometry and 
knot theory, that will include advanced topics from low-dimensional geometry and topology, doable practical 
exercises, beautiful visualizations, and modern research software. 
 
Class meets: Tuesday, Thursday, 11:30 AM - 12:50 PM in Smith 204 (Math Conference Room).  
 
Instructor: Anastasiia Tsvietkova, office: Smith Hall 317; email: a.tsviet@rutgers.edu. Please check your 
Rutgers email as I might send some study materials.  
 
Office hours: after the class on Thursday or by appointment, possibly through Zoom. For an appointment, 
please email me at least a day in advance.  
 
Grades: Grades will be based on in-class presentations, attendance, homework exercises, and take-home 
final.  
 
Final exam: All students need to turn in the final exam. It will be in the form of a review/summary for a 
research paper you read, as well some exercises. More detailed instructions and the list of papers will be 
distributed later. Final exam should be turned in by email not later than 3 pm on December 20th, as one 
easily readable pdf file. The subject of the email should be ``Final: Your Name”. Early submissions are 
encouraged. 
 
Classroom etiquette: Please come to class on time and stay the entire period. Turn off cell phones and 
refrain from working on other coursework during class. No taping, filming, or photography in class without a 
prior permission. Plagiarism is not tolerated.  
 
Presentations by students will be a part of the course, together with the lectures that I will give. After every 
topic we will have some discussion time. Presentations should be clear and well-organized, so that others 
understand the material and can ask questions. It is a good idea to prepare your presentations well in 
advance, so that if something is not clear, you still have time to read more on the topic and have preliminary 
discussion with me and others. Everyone will do several presentations over semester. You can choose topics 
out of the list that I will provide in class. If you are not presenting during the next class, please still do the 
assigned reading on the topic so that we can have a productive discussion in class. All this will help us keep 
the class interactive. 
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