
An Introduction to
Pure Mathematics Research

Joshua P. Swanson
University of California, San Diego (UCSD)

Slides: http://www.math.ucsd.edu/~jswanson/talks/2021_GRM.pdf

Presented at UCSD Graduate Road Map 2021
February 27th, 2021



Outline
-
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- Generating functions

• Research
- Algebraic and Analytic Combinatorics
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A- Bird's -Eye View
-

QJ What is pure mathematics
?

A) Any branch of mathematics
which is primarily concerned with

abstract truth rather than direct applications .

Ed @ Number theory
. Probability and statistics
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• Set theory
•combinatorics

• Math.in?ti9!anPghI:&, lamssiglmsc)



Combinatorics
-

What is combinatorics ?

Deft . "The math of counting things .
"

• Sara Billey :
" Combinatorics is the nanotechnology ofmath .

"

Ed How
many ways

are there to rearrange the
letters in the word

COMBINATORICS ?

Solution 778,377,600



Combinatorics
-

Many further branches
:

• Enumerative combinatorics • Combinatorial optimization
•Algebmbii • computation! geometry• Analytic combinatorics (and more!)
• Extremal combinatorics

• Geometric combinatorics



Generations
There is an intimate relationship between algebra and counting .
This is frequently encoded in generating functions .

ED A new Dungeons and Dragons character's Int is obtained
by summing 3

6 -sided dice
.

How should we roleplay 9 Int?

TOO
top of the bottom 37.5%



Algebraicalymbini
Much of my

research involves symmetric function theory
and tableaux combinatorics underlying the representation theory
of Coxeter groups, complex

reflection groups, and caginggiant
One direction involves asymptotics of Mahonian statistics obtained
by combining probabilistic techniques and torturing generating functions .
(None of this is reasonable to discuss in detail here !)



Afip
Problems (Manuel Abellanad Does

every
set ofunit disks have a

conveyor
belt?



Akim
Thmj (BBDDEF66M£, 2020)

IF the disk centers lxi,yd, . n , benign) are xy
-monotone
,
i.e .

XiXi -n .
L kn

and gyu - "

syn,
then there is a conveyor

belt
.
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