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category Symmetry,
Manifolds

Hew to represent
symmetries as mates?

! Finite symmetries
Lie zones ( physics)



Math we'll be looking at- -
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r Set theory
. Abelian groups
- Metric Spaces .

. Vector Spaces
^ Groups Ceo . permutations)
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Webpage
www.math.utah.edu/nbentnam
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• Preview
. Sets + Exercises
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. Weekly assignments
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t Project



What's a category?
-
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• Formal Definition
- -

- -

r Environment for

mathematics.
Example: Sets
. Consist of elements
. MappingsHunchon,
f. s →T
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What do we know about

functions of sets ?
Assign one element ofT

to each element of S
.



A fmetim can be

thought of via its grad
as a subset of SXT

It .#f

is
S

A function cafe thought
of as a relation - -



Functions Compose :
f:S-it g ..T→U

go f :S→T

Cgotkstgcfcsl)
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composition is an operator
on functions
Cf
, g) rigof



Composition is NOI Comm .

A associate
.
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There is always the id
function Ig:S→ S

IsCst s
.



A- Category ' bot:

• A collection of objects
• Sets of functions

horn CST)
from S to T

.

° Composition operation
on functions that
is associate .

• Identity factions Is



Examples -

-

-

. Sets +functions
• Vector spaces t linearmap,
- Metric spaces + distance

decreasing
maps

- Groups t homomorphisms
• Topological spaces

.

t continuous maps

a Man
!folds t diff maps



In the context of a category
,

a symmetry is a function

f:X→ X
thank has an inverse .

Ex Symmetry
sets : Per¥m,

nxn

Vectmspaces : Invertible mate,
tktriespaces : Isometries
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Representation of a group
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{ 2, -4 -E- I}
The reps :

→ Ianthef: G
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Permutation Matrices
are f
I→2
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