
What is...representation theory?

Or: Lets make life linear!



A linear perspective - part I

Tangent Representation

I Tangent A linear approximation of a geometric object

I Representation A linear approximation of an algebraic object



A linear perspective - part II

Problem
involving
an action

Problem
involving a

linear action

Linear
decom-
position

linearize

linear algebranew insights!?

I The study of actions (“symmetries”) is of fundamental importance

I General actions are hard to study

I The analog linear problem has often a satisfactory answer



The keywords – what representation theory (for example) studies

I Group representation basics
. Schur’s lemma

. Maschke’s Theorem

. Character theory

. ...

I Examples and applications
. Fourier analysis on finite groups

. Representations of symmetric groups

. The representation ring

. ...

I More representations
. Representations over different fields

. Representations of monoids

. Categorical representations

. ...



Direction one – applications in mathematics

From Burnside’s book Theory of Groups of Finite Order

first

edition

∼1897

second

edition

∼1911

I Burnside’s theorem A group of order paqb is solvable

I Proof via representation theory ∼1904

I It took ∼70 years to find a proof without the help of representation theory



Direction two – applications beyond mathematics

I Chemistry The symmetry of a molecule influence its chemical properties

I How to study these? You guessed it: (also) via representation theory



Thank you for your attention!

I hope that was of some help.


