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Everything in these slides is also on the written syllabus on the

course website.

Course Webpage:
https://www.cs.umd.edu/users/gasarch/COURSES/752/526/

index.html

1. Taught by William Gasarch. Tu-Th 12:30-1:45 in CSI 1121.
2. TAed by Javier Marinkovic.
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Course Website: Will post slides, notes, and HW there.
Elms: will post recording.

Gradescope: you will submit HW there.

Gradescope: we will grade HW there.

Regrade requests due within a week of the HW being graded.

vVvyvyVvVvyy

Piazza is great for asking questions.

IF you are auditing this class for whatever reason- perhaps you are
having a hard time getting permission to take it, or perhaps you
like the material but don't want to take it, let me know and | will
put you on the class email list and invite you to join the Piazza.
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Ask questions in lecture
Ask questions on piazza

Office hours

Bill: Tu-Th 11:00-12:15,2:00-3:15

in IRB 2242 (or at the end of the hall near there).
TA Javier Marinkovic: W 2-4.

In the open space around IRB 2136

Email us- put 752 in the subject line.
Bill: gasarch@umd.edu or (301) 503-3157.
Javier: marinkov@umd.edu

Appointments (possibly on zoom, possibly at night)
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What You Need For This Class

» Combinatorics.
» Mathematical maturity.
> Ability to write proofs.

» There may be some short programming project. (This is not a
course like CMSC 412 where the project IS the course.)
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How to Get the Most Out of This Class

1. Read notes and slides before or after class or both. Caution:
Some slides are in progress and will be labeled as such. Don't
read those, they may contain fake news.

There are people from the 2013 version of this class who were
taught an incorrect version of the Can Ramsey Theorem, yet
went on to lead worthwhile and productive lives despite
that.

2. Ask questions on Piazza and/or bring questions to class.

3. Course is taped so can catch up. However, if goto class:

3.1 You can ask questions.

3.2 You don't fall behind.

3.3 | sometimes use the whiteboard—not recorded.

3.4 In Spring of 2025 recording failed 3 times. One was my fault,
two were not my fault.

3.5 There will be some in-class problems which count for the final
grade.
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HWSs most weeks.
Due Tuesday before class begins. But see next item.

Dead Cat Policy: Can submit HW Thu before class—
without penalty.

YOU were given an extension, so NO extensions past that.

We track of your morality NOT for grade, but for letters of
recommendation and for laughs.

We will use the term Morally Due for the Tuesday, but it is
known that via dead cat you can hand it in Thursday. BILL-
give your thoughts on correlation between morality and grades.

There will be one in-class midterm, one take home final.
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Dead Cat Policy In Action

What a student says | submitted HW Thursday at midnight
thinking it was due then, and not at 12:30PM.

Surely it can still count.

Bill The HW was due Tuesday so | already gave you an
extension!

And stop calling me Shirley.
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You can use ChatGPT policy but

1.

You must tell me that you did.
This will explain why what you handed in is so bad that no
human would ever have written it.

2. You must rewrite and hand it your own work.

3. Recommend If you use it, read what it outputs and make

sure its correct (it won't be), well written (it won't be), and
that you are enlightened (you won't be).

4. Recommend Don't use it.

5. Upshot If a problem is standard then ChatGPT will prob get

it right, but so will you. If a problem is non-standard then
ChatGPT will hallucinate.

This class is rather non-standard.
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Homework: Human Policy

You can discuss HW with Humans but hand in your own work.
1. You must tell me that you did and who you got help from (if
its a student in the class).

This will explain why what you handed in looks like what they
handed in.

The most common is that you both made some mistake that
nobody else made. If we know this we can discuss and
enlighten you!

2. Recommend Make sure you understand what you are
handing in.

3. If not you will crash and burn on the written exam.
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Required or Recommended Text None.

For this course there will be notes, slides, and recordings of lecture.
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You are INVITED to talk to us

It has been said that some students do not seek help because they
do not know they can.

You Can!

If for whatever reason you are falling behind in the class, or are
having trouble with the HW, see us in office hours or you can
make an appointment to see us! Either in person or on zoom.
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Here is a sample of reasons and my comments on them:

To learn more combinatorics or graph theory
GOOD!

To learn more Ramsey Theory.
MORE RAMSEY THEORY?

Heard its interesting.
I"VE HEARD THAT TOO.

Heard that bill is awesome.
TELL ME In MAY IF THIS WAS TRUE.

All the cool kids are taking it!
DOES THAT MAKE ME COOL TOQO?

It satisfies a requirement, but also one of the above.
FINE, BUT | HOPE THAT YOU ALSO LIKE IT.
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Why People Are Taking This Course-Part |

To expand my knowledge of Computer Science.
UM- THIS IS MORE OF A MATH COURSE.

| enjoyed 451 and wanted to take another theory course.
UM, WHY NOT 4527

| hope to understand the paper An Exponential improvement
for diagonal Ramsey
SO DO .

Patterns in Ramsey Theory can be applied to data clustering,

anomaly testing, etc..
| DOUBT ANYTHING IN THIS COURSE WILL APPLY

DIRECTLY. MAYBE INDIRECTLY

I am looking forward to the applications.

YOU MIGHT HAVE MISSED THAT THE TITLE HAD
“APPLICATIONS”

WHICH ARE MOSTLY TO OTHER PART OF PURE MATH.
SOMETIMES TO RAMSEY THEORY ITSELF.
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Examples Stated Several Ways

Thm At any party with 6 people there is a set of 3 people such
that either (a) they all know each other, or (b) they all do not
know each other.

Thm V 2-coloring of the edges of Ks there is a mono triangle.
Def Let a,n€ Nand ACN.

1. [n]=A{1,...,n}.

2. (:\) is the set of all a-sized subsets of A.

Thm For all functions COL: (&) — [2] there exists A C [6],
|A] = 3, such that COL: (;‘) is constant.

Thm For all functions COL: ([128]) — [2] there exists A C [18],
|A| = 4, such that COL: (%) is constant.

Ramsey’s Thm for 2-col Graphs Yk 3n = R(k) such that the
following happens: For all COL: ([g]) — [2] there exists A C [n],
|A| = k, such that COL: () is constant.
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Another Example

Def Let kK € N.

1. An Arithmetic Sequence of Length k, denoted k-AP, is a

set of k numbers that are equally spaced. Example:
5,9,13,17,21,25 is a 6-AP.

2. If there is a coloring of N then a mono k-AP is a k-AP where
all of the numbers are the same color.

Thm For all 2-colorings of [9] there exists a mono 3-AP.
Thm For all 2-colorings of [35] there exists a mono 4-AP.

Van der Waerden’s Thm for 2-coloring of N For all k there
exists W = W/(k) such that the following happens: For all
COL: [W] — [2] there exists a mono k-AP.
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Complete Disorder is Impossible!
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Why Do We Care?

1. The theorems are interesting in themselves.

2. The theorems use math of interest.
From 1930-1970, mostly combinatorics.
From 1970-2025 the field has still used combinatorics but also
analysis, topology, and other tools from continuous math.
This course will mostly be combinatorial.

3. The theorems have applications.
to other parts of pure math,
to TCS,
to math competitions (I'm on the UMCP HS Math
Competition Committee.)
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