DEPARTMENT OF MATHEMATICS, UNIVERSITY OF UTAH
Topics in Randomized Numerical Linear Algebra
MTHT7870 — Section 001 — Spring 2026

End-of-semester Presentations

A required component of this course is the in-class presentation of either a paper, or a summary of a
project that you are investigating or have completed. The topic of your presentation must intersect
with the content of the course in some (possibly speculative) way. Potential types of presentations
are:

e Overview of a research paper (see below for suggestions). This includes a high-level summary
of the problem the paper is attempting to solve, the main ideas of the approach, a description
of the numerical results (if appropriate), and a discussion of the advantages/disadvantages and
open problems or future directions from this work. You need not be an expert in the content
of the paper, and you need not fully understand all technical details, but you absolutely
should be well-versed enough to present the paper and answer some basic questions. You are
encouraged to read related references as well to gain a fuller picture of the landscape of the
paper’s focus.

e Presentation of a project you have pursued or are actively pursuing. “Project” is loosely de-
fined — it can be a numerical implementation of an algorithm to solve a problem, an empirical
investigation of several algorithms, a presentation of theory that you have learned, etc. The
major goal is to have a well-crafted message and presentation.

In terms of topics, I am quite flexible — anything RandNLA “related” is fine. See below for some
paper suggestions. (They are only suggestions, you may choose other options.)

In general I am happy to meet to discuss anything related to these projects, including
deciding on a topic, settling on what to present, how much detail to present, etc. Please do reach
out if you'd like to discuss at any point.

Timeline

Here is a proposed timeline for these presentations:

e Now until March 20 — Decide on a topic/paper and finalize a presentation date.

e By March 20 — Communicate with me your decision on topic and your preferred presentation
date. We can discuss over email, virtually over Zoom, or in-person.

e March 27 (or before) — I will announce the presentation lineup and topics
e April 2 - April 21 — In-class presentations. I plan on three per class meeting.
You can interpret the above to mean that March 20 is the deadline for deciding on a project

topic + presentation date. I am aiming to have three presentation per class meeting, which
means that I will fill people into slots on a first-come first-served basis.
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Presentation “Guidelines” and Preparation

I am leery of providing rules on presentations since I don’t want to impose too many constraints.
But here is a general outline of what I expect:

e Presentation length: 20-25 minutes. 20 minutes is probably the minimum amount of time
required to adequately give background on the project. As a general rule of thumb, most
folks generally underestimate the amount of time they need to speak.

e Presentation format: you are welcome to use electronic slides, or present on the whiteboard.
(We do not have a chalkboard in our classroom.) T would recommend slides if you're going
to show numerical results/pictures. The class has an HDMI input, and I will always have a
USB-C adapter + HDMI cable. If you need other adapters, please let me know as soon as
you can so I can arrange to have them available. If you prefer to present virtually, please let
me know well ahead of time so we can iron out logistics for that.

e Group presentations: You are welcome to present in groups, I'd suggest no more than 2
individuals per group; to work in groups of 3 or more you’d have to present me with a
compelling argument. Presentation length for group projects will be adjusted to ensure each
person has adequate time to speak.

e I would encourage you to share with me either a draft of your slides or an outline of your
presentation before your talk to give me notice about what you’ll talk about. However, this
is not necessary.

Potential papers/topics

The ultimate goal of this is for you to present on a topic that piques your interest. Below I
list some topics that either I am familiar with, or would be interesting for me, but you should
prioritize your own interest in choosing your topics. In particular, do not consider the list below as
a comprehensive collection of materials: There exist appropriate references that I have not listed
below, and there exist entire sub-topics that I have omitted.

I can provide you with PDF soft copies of any of the following papers if you have trouble accessing
them.

A non-exhaustive list of potential topics

e [3], Blendenpik: Supercharging LAPACK’s Least-Squares Solver
e [28], A fast randomized algorithm for overdetermined linear least-squares regression
e [35], A fast randomized algorithm for the approrimation of matrices

8], An Improved Approximation Algorithm for the Column Subset Selection Problem

]
12], Sublinear Randomized Algorithms for Skeleton Decompositions
]

[
[
[
[
e [30], A Randomized Kaczmarz Algorithm with Ezponential Convergence
[
[22], Hutch++: Optimal stochastic trace estimation
[

13], On Randomized Trace Estimates for Indefinite Matrices with an Application to Deter-
minants

[25], Improved variants of the hutch++ algorithm for trace estimation

[17], XTrace: Making the most of every sample in stochastic trace estimation
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e [10], Faster Linear Algebra Algorithms with Structured Random Matrices

[31], Comparison theorems for the minimum eigenvalue of a random positive-semidefinite
matric

[11], Randomly pivoted Cholesky: Practical approzimation of a kernel matriz with few entry
evaluations

[24], Fast and accurate randomized algorithms for linear systems and eigenvalue problems
e [19], Matriz Concentration for Products

e [16], Efficient error and variance estimation for randomized matrix computations

e [20], Approzimate Gaussian Elimination for Laplacians - Fast, Sparse, and Simple

e [6], Pseudospectral Shattering, the Sign Function, and Diagonalization in Nearly Matriz Mul-
tiplication Time

[1], Fast Direct Methods for Gaussian Processes

[2], Living on the edge: Phase transitions in convex programs with random data

e [4], Sharp analysis of low-rank kernel matrix approrimations

e [29], Improved Approximation Algorithms for Large Matrices via Random Projections
o [14], Asymptotics for Sketching in Least Squares Regression

e [15], Randomized QR with Column Pivoting

[18], Accelerated stochastic matriz inversion: general theory and speeding up BFGS rules for
faster second-order optimization

[21], Fast Randomized Iteration: Diffusion Monte Carlo through the Lens of Numerical Linear
Algebra

[23], Recursive Sampling for the Nystrom Method

[27], Stochastic Reformulations of Linear Systems: Algorithms and Convergence Theory

[26], Iterative Hessian Sketch: Fast and Accurate Solution Approximation for Constrained
Least-Squares

32|, Concentration inequalities for random tensors

33|, Efficient algorithms for cur and interpolative matriz decompositions

34], Scalable Kernel K-Means Clustering with Nystrom Approzimation: Relative-Error Bounds
5], Randomized Cholesky QR factorizations

[
[
[
[
[
[

]
7], A Practical Randomized CP Tensor Decomposition
]

9], Norm and Trace Estimation with Random Rank-one Vectors
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