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Combinatorics, algebraic topology, applied topology and geometryInterests

University of Minnesota, Minneapolis, Minnesota USAEducation

Ph.D. candidate in Mathematics

Advisor: Vic Reiner

University of Minnesota, Minneapolis, Minnesota USA

Masters of Science in Mathematics
March 2022

U.S. Naval Academy, Annapolis, Maryland USA

BS with Distinction in Mathematics (Honors)
Minor in Arabic Language
May 2018

Thesis: Matroid Kazhdan-Lusztig polynomials and Structures of Flags
Advisor: Max D. Wakefield

In reverse chronologyPublications

4. Topological learning in multiclass data sets (with C. Griffin and B. Apple), Phys-
ical Review E Volume 109, February 2024

3. Equivariant Kazhdan-Lusztig theory of paving matroids (with G. Nasr, N. Proud-
foot, and L. Vecchi), Algebraic Combinatorics Volume 6, 2023.

2. Modeling of a Hidden Dynamical System Using Energy Minimization and Kernel
Density Estimates (with S. Petrone and C. Griffin), Physical Review E Volume
100, October 2019.

1. Stirling Numbers in braid matroid Kazhdan-Lusztig polynomials (with M. Wake-
field), Advances in Applied Mathematics Volume 103, February 2019.

Team Winner, Applied Research Laboratory Award for Engineering Excellence, 2021Awards
Professor Henry M. Robert, Jr. Prize, Department of Mathematics, U.S. Naval
Academy, 2018
1st Place Student Paper, Undergraduate Research Conference Awards, MAAMaryland-
District of Columbia-Virginia, 2017, Awarded for talk [2]
Team Winner, Syn Bio Academies Challenge, Defense Threat Reduction Agency, 2016

University of Minnesota LecturerTeaching
MATH 5251 Error Correcting Codes, Finite Fields, Algebraic Curves Spring 2023
MATH 1272 Calculus II Fall 2022, Spring 2024
Machine Learning Summer Camp Summer 2022

mailto:karnx018@umn.edu
https://trevorkarn.github.io
https://math.umn.edu/
https://math.umn.edu/
http://www.usna.edu/
https://www.usna.edu/MathDept/
https://www.usna.edu/MathDept/academics/honors.php
https://www.usna.edu/Academics/Majors-and-Courses/Majors/Arabic.php
https://www.usna.edu/Users/math/wakefiel/
https://journals.aps.org/pre/abstract/10.1103/PhysRevE.109.024131
https://journals.aps.org/pre/abstract/10.1103/PhysRevE.109.024131
https://alco.centre-mersenne.org/articles/10.5802/alco.281/
https://journals.aps.org/pre/accepted/1807fR5bQ3c19910399a19d015084846d206f0dbe
https://journals.aps.org/pre/accepted/1807fR5bQ3c19910399a19d015084846d206f0dbe
https://doi.org/10.1016/j.aam.2018.09.003
https://www.usna.edu/MathDept/about/mids-awards.php#panel3ProfessorHenryMRobertJrPrize
http://sections.maa.org/mddcva/awards_student.php
http://science.dodlive.mil/2017/05/04/future-defense-scientists-take-on-challenge-of-synthetic-biology/
https://math.umn.edu/undergraduate-studies/courses


University of Minnesota Teaching Assistant
MATH 3283W Sequences, Series, and Foundations Spring 2022

MATH 1272 Calculus II Spring 2020
Fall 2021

Research Experience for Undergraduates Summer 2021, 2023

MATH 2243 Linear Algebra and Differential Equations Spring 2021
Fall 2020, 2023

MATH 1271 Calculus I Fall 2019

Summer Heros Youth Program Annapolis, Maryland, USA
Math Coordinator Summer 2016

U.S. Naval Academy Midshipman Group Study Leader
Fundamentals of Mathematics Spring 2017, 2018
Probability and Statistics I Fall 2016, 2017
Calculus II Fall 2015

In reverse chronologyInvited Talks

5. Equivariant Kazhdan-Lusztig theory of paving matroids, University of Minnesota
Combinatorics Seminar, February 2023

4. Equivariant Kazhdan-Lusztig theory of paving matroids, Washington University in
St. Louis Combinatorics Seminar, November 2022

3. Equivariant Kazhdan-Lusztig theory of paving matroids, Matroid Day Conference,
November 2022

2. Google Summer of Code Report, Sage Days 112.358, June 2022

1. Equivariant Kazhdan-Lusztig theory of paving matroids, University of Wisconsin
Combinatorics Seminar, April 2022

Professional
Service

• Grant Reviewer, UMN Council of Graduate Students April 2023
February 2024

• Facilitator, Minn. Graduate Student Teaching Assistant Orientation August 2022
• Organizer, Minn. Research Workshop in Algebra and Combinatorics May 2022

May 2024
• Camera/Tech support, Open Problems in Algebraic Combinatorics May 2022
• Session Chair, Grad. Student Combinatorics Conference March 2022
• Session Chair and Recorder, Grad. Student Combinatorics Conference April 2021
• Organizer, UMN Student Combinatorics and Algebra Seminar 2020-2021
• Organizer, UMN Combinatorics Working Groups workshop Spring 2020
• Member, UMN Directed Reading Program organizing committee 2019-2020

In reverse chronologyExperience

5. SageMath, Google Summer of Code 2022, Rewrite exterior algebra, implement
Groebner bases, and peelable tableaux for northwest diagrams

https://math.umn.edu/undergraduate-studies/courses
https://www.usna.edu/STEM/flickr/flickr-shyp-2016.php
https://www.usna.edu/MathDept/
https://www.usna.edu/MathDept/_files/documents/courses/spring2017-2018/sm291-syllabus-spring-2017-2018.pdf
https://www.usna.edu/MathDept/_files/documents/courses/fall2017-2018/sm239-syllabus-fall-2017-2018.pdf
https://www.usna.edu/MathDept/_files/documents/courses/spring2014-2015/sm122-syllabus-spring-2014-2015b.pdf
http://www-users.math.umn.edu/~mahrud/drp/
https://summerofcode.withgoogle.com/programs/2022/projects/UpKWcuIO
https://summerofcode.withgoogle.com/programs/2022/projects/UpKWcuIO


4. SageMath, Google Summer of Code 2021, G-invariants of Orlik-Solomon and
Orlik-Terao algebras

3. Pennsylvania State University Applied Research Laboratory, Communications,
Navigation, and Information Office, Research and Development Engineer, 2018-
2021

2. Johns Hopkins University Applied Physics Laboratory National Security Analysis
Department, Internship, 2017

1. Naval Research Laboratory Center for Biomolecular Science and Engineering,
Internship, 2016

Hokkaido University, Schubert Calculus and its Generalizations, August 2023, Sap-Summer schools
poro, Japan
Institute of Mathematics of the Jagiellonian University, Algebraic Combina-
torics in Kraków 2022, Kraków, Poland
University of Oregon, Workshop on Algebra and Representation Theory, Held on
Oregonian Grounds 2022, Eugene, Oregon, USA
Institut des sciences mathématiques, Université du Québec à Montréal, ISM
Discovery School: Geometry and Combinatorics of Hessenberg Varieties 2022, Montréal,
Québec, Canada
Institute for Advanced Study, Park City Math Institute Undergraduate Summer
School 2017, Park City, Utah, USA

In reverse chronologyAdditional
Talks

13. Combinatorics in matroid Kazhdan–Lusztig polynomials, University of Minnesota
Duluth Graduate Colloquium, March 2023

12. Combinatorics in Kazhdan–Lusztig polynomials of paving matroids, Graduate Stu-
dent Combinatorics Conference, March 2023

11. The Orlik-Solomon algebra and representation theory, University of Minnesota
Student Algebra and Combinatorics Seminar, March 2022

10. The combinatorics of card shuffling, University of Minnesota Student Algebra and
Combinatorics Seminar, November 2021

9. Introduction to SageMath, University of Minnesota Undergraduate Women in
Math, October 2021

8. Equivariant Kazhdan-Lusztig polynomials and their combinatorics, University of
Minnesota Student Representation Theory Seminar, July 2021

7. Introduction to SageMath, University of Minnesota Student Combinatorics Semi-
nar, February 2021

6. Stirling Numbers in braid matroid Kazhdan-Lusztig polynomials, Graduate Online
Combinatorics Colloquium, May 2020

5. Stirling Numbers in braid matroid Kazhdan-Lusztig polynomials, Joint Mathemat-
ics Meetings, MAA General Session on Other Topics, January 2019

4. Persistent Homology for Data Scientists, Pennsylvania State University Applied
Research Laboratory Idea Share, December 2018

https://summerofcode.withgoogle.com/projects/?sp-page=2#6722452844969984
https://summerofcode.withgoogle.com/projects/?sp-page=2#6722452844969984
http://www.arl.psu.edu/
http://www.jhuapl.edu/ourwork/nsa/default.asp
http://www.jhuapl.edu/ourwork/nsa/default.asp
https://www.nrl.navy.mil/cbmse/front
https://www.global.hokudai.ac.jp/
https://hokkaidosummerinstitute.oia.hokudai.ac.jp/en/courses/CourseDetail=G013
https://intra.matinf.uj.edu.pl/plan/
https://sites.google.com/view/acombikrakow/home?authuser=0
https://sites.google.com/view/acombikrakow/home?authuser=0
https://www.uoregon.edu/
https://pages.uoregon.edu/belias/WARTHOG/infcomm/index.html
https://pages.uoregon.edu/belias/WARTHOG/infcomm/index.html
http://ism.uqam.ca/?language=default
http://ism.uqam.ca/Hessenberg/en/index.html
http://ism.uqam.ca/Hessenberg/en/index.html
http://www.math.ias.edu/
https://pcmi.ias.edu/program-index/2017
https://pcmi.ias.edu/program-index/2017
http://www-users.math.umn.edu/~karnx018/sage-slides#/


3. Stirling numbers of the first kind in braid matroid Kazhdan-Lusztig polynomials,
USNA CAT (Combinatorics, Algebra, and Topology) seminar, March 2018

2. The flag counting problem for partition lattices, MAA MD-DC-VA Section Meet-
ing, April, 2017.

1. Editing the human microbiome: proactively preventing aerosolized conotoxins, Of-
fice of the Assistant Undersecretary of Defense for Research and Engineering, the
Pentagon, Washington, D.C., USA, September 2016.

In reverse chronologyPosters
presented

2. Equivariant Kazhdan–Lusztig theory of paving matroids, Algebraic Combinatorics
in Krakow (Krakow, Poland), July 2022

1. Equivariant Kazhdan–Lusztig theory of paving matroids, GradMoCCA (Minneapo-
lis, MN), April 2022

Students
Mentored

• Pranjal Dangwal (University of Minnesota Graduate Student) 2023-2024
Graduate Student Peer Mentor

• Calvin Wojahn (University of Minnesota Undergraduate Student) 2023
Directed Reading Program in algebraic topology

• Joe McDonough (University of Minnesota Graduate Student) 2022-2023
Graduate Student Peer Mentor

• Elise Catania (University of Minnesota Graduate Student) 2021-2022
Graduate Student Peer Mentor

• Angel Chavez (University of Minnesota Graduate Student) 2021-2022
Graduate Student Peer Mentor

• Ethan Partida (University of Minnesota Undergraduate Student) 2020-2021
Directed Reading Program in applied category theory, independent readings in com-
binatorial commutative algebra and computational topology

• LTJG Meghan McDonough (Naval Postgrad. Sch. M.S. Student) 2019-2020
Tutoring in data science and applied mathematics coursework

Software
contributions

• Various contributions to SageMath
• Work in progress on contributions to Macaualy2

Outreach • Instructor, MCFAM Machine Learning Camp for High Schoolers July 2022
• Instructor, Saturday Morning Math for elementary students Spring 2022, 2023
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