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This talk is about
> REU programs in general and also my REU program.
» My REU program REU-CAAR
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REU = Research Experience for Undergraduates.
The NSF funds many of these programs in STEM areas.

1. Target: ugrads who are not seniors (some exceptions)

How Many: Around 10 students.

Where: On a college campus.

Stipend: $7000 + Free Dorm Room + transportation.
Other Expenses: Dorm Rooms, Meal Card, Transportation.

I T o

How Long/When: 10 weeks over the Summer.
7. Main Activity: Research. See next slide.

Some programs may vary this formula.
Example: Mine has 15-20 students.
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Applying Theory to Practice (REU-CAAR at UMCP)
Parallel and Distributed computing

Robotics

Big Data, Security, and Privacy

Interdisciplinary Software Enginnering

Systems: High Performance Computing

Medical Informatics

Machine Learning
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Security of Smart Things
Computational Biology (REU-BRIDGE at UMCP program)

. There are more.
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Can find the list of REU programs by Googling

NSF REU
There are programs in all STEM fields.
The ones of most interest to you are probably

1) Computing
2) Mathematics
3) Physics
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You work all summer on a research project
1. Research in groups of 2-5 students and a faculty mentor.

2. The faculty mentor gives you the problem to work on.

3. But then its on you!
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Research! What is Research?
Work on problems where the answers are not already known.
This is very different from taking a class.
1. Class The teacher knows the answers.
Research The mentor does not know the answers.

2. Class The questions are well defined.

Research You take a vague question and make it well defined.
3. Class Prerequisites are all you need.

Research Pick up knowledge as you need it.
4. Class After the final you are done!

Research End point is not as well defined.

5. Class HW is given to motivate you to study the material.
Research You are self-motivated.
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Program Goals: Other

1. Expose you to a variety of career paths.
grad school, industry, other.

2. Build skills
working with a team, interpersonal communication, and
project management.

3. Build a network with faculty and students.
Useful for the future!
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What the Program Expects of You

1. Show up every weekday on time and sober.
2. Actively contribute to your research project.
3. Attend activities. (More on that later.)

4. Give a research presentation the last week.
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Your Mentor’s Role

Role modeling: They will share their experiences.
Time: Explain the project, answer questions, etc.

Background: Explain how the research fits into other things!

A

Connection: Connect you to their colleagues and others.
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REU programs and Grad School

An REU program is like Grad School in miniature.

1. In Grad School after you finish your course work and are doing
research full time you are exploring questions whose answers
are unknown.

2. In Grad School you are self-motivated.
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CAAR stands for
Combinatorics, Algorithms, and Al for Real Problems

Thats a mouthful.

The projects in the program all use MATH and THEORY to do
COMPUTER SCIENCE.

Next Slide has examples of projects from last year.

If | get funded and run the program in Summer 2025 then they will
be different projects, but similar to these.
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REU-CAAR Projects: Standard Theory

Parallelism

An algorithm takes T steps on a sequential machine.
How fast on a parallel machine with p processors?

T /p would be great but it unlikely.

How close can we get?

Prereq Algorithms and systems programming (C, C++)

Hilbert Geometry

There are geometric algorithms for problems like this: given n
points in the plane, find the two that are closest together.

How well can you do if you do this problem on a curved surface?
Prereq Data structures, proofs, algorithms, programming.
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Cryptography

There are crypto systems that claim they are secure.

Maybe they are. Maybe they are not.

The project will attack these systems using non-traditional
methods to see what works.

Prereq Math Maturity, linear algebra. Crypto is (oddly enough)
not needed as you will pick it up as you go.
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Al to help Farmers In India

Using Al to determine when farmers should plant their crops. Uses
Markov chains and ML.

Prereq Discrete Math, Probability, Algorithms, Machine Learning.

Finding Good and Bad Inputs for Natural Lang Processing
Translation programs do very well on some inputs and badly on
others.

Which ones to they do well on? badly on?

Why? Find out!

Prereq Pytorch, Python.
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REU-CAAR Projects: Quantum Comp. Projects

Classical and Quantum Error Correction

One key aspect of modern computing is error correction: if a string
of bits is transmitted over a noisy line there are ways to send it so
that errors can be detected and corrected.

For Quantum this problem is still hard. So solve it!

Prereq Linear Algebra, Quantum Computing, Quantum
Mechanics.

Quantum Graph Games

There are cooperative games that two players can do much better
if they are sharing an entangled quantum bit.

This project will study variants of such games.

Prereq: Linear Algebra, Quantum Information Theory, Graph
Theory.
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Activities

These are the activities REU-CAAR did; however, other REU
programs have similar activities.

Monday Lunch Will also have an activity: Fun math problems to
work on together, or a talk, or a game. We may team up with
other REU programs for this. There will also be a lunch with ALL
of the UMCP REU programs to discuss graduate school.

Wednesday Talk A light talk (some speakers from other REU
programs).

Game Night and Pizza The description says it all.
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For my program ... not yet.

REU-CAAR was initially funded 2013-14-15 (all REU grant are 3
years)

The REU-CAAR grant was renewed for 2016-17-18.

The REU-CAAR grant was renewed for 2019-20-21.
We ran virtually during the pandemic. No Lunches :-(

The REU-CAAR grant was renewed for 2022-23-24.
The REU-CAAR grant applied for renewal for 2025-26-27.

| should know if | get it in December and | should have the website
up to be able to apply in January. | expect REU-CAAR will be
funded.

The Website is
https://www.cs.umd.edu/~gasarch/REU/recruittalk.pdf
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How to Apply?

For most REU programs you need

1. Transcript. We care about your grades in Comp Sci and Math
and perhaps something else (e.g., for the Quantum Projects
we care about Physics).

2. Statement of Purpose. For my program | want to know WHY
you are qualified and WHY you are interested. Some
background about you is nice, but We do not care about
Ballroom Dancing.

3. Two letters of recommendation.

4. For my program | also will want a list of the project that you
are happy to work on. My program assigns project groups
ahead of time. Other programs assign the first week.
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Any questions now?

If you have questions later you can email me at
gasarch@umd.edu



