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Geom. Deep Learning

· One aim
isb classify types of architecture.

· Have a better formal approach t creating suitable architectures
based on symmetries.

e
. g. screen : wxh pixels

"Signals
"

xr space -

are [wXIh
ψ (X ,
e)

" output layer symmetries
↓invariant graph : n nodes

, permutations En
θ I under group\have symmetrics processing action

£ layerequivariant J
f(g .x) = f().

"domain" X Y "Labels"δ[gn);
g - f(x)

e .g. a specific graph, e.g. congested vs
.

not congested
a computer screen species of bird w "nothing"
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Apparently : it's big in drug design & discovery.



C: generalise GDL .

· GDL is based on group actions
I not everything in life is

a symmetry. What is a domain?

The centralcaim observations group actions
on

, say , sets ame

algebras for a certain monad (a
groups

action monad) & equiariant maps
between such sets-with-an-action

are algebra homomorphisms .



What is a monad ?C cat , it's an endofunc .

T:e+e

~) h :Fde*>T, M :TOT=T
. & these catisfy

TA ToT Totot→m top

bddu mittl Im
ToTn-T

Agebras: An obj . Act along v/ a map a :T(A)-As
.

t.

A→TIA
) a TTA

Hin ada mad da
TA=> A



e
.g. Pick a group G .

We have a monad T : Set- Set
MyxS

sending S1-GXS (monadbc. GxGxS-> GX5)
mtotsst:

algebras for this are a set S

v/amapa : exs-s. Ecsieg . /h . s) = (gh) . s
.

& they are G-Sets,

GxA> GxBAB is an aly .

hom
a ↓ ↓ triv action

AnuB A=3B

f(g .x) = g
. f(x) = f(x) .

e .g. puxh



There's a more general notion of algebras & coalgebras.
ANY endofanctor F : ->C has a notion :

· Falgebra a : FA-A.

· of coalgebra B : A-FA.

rayt: These are actually also useful
e .g. Take Fo be S11AXS.

I HAxS Special ones : initial algebra ,
terminal coulgebra,

α It AxList (A)→ lit (n)

S ↳-> List (A) picks out the empty list
AxList(A)-->List (A) adjoins a new el.



e
.g ,

automata : Mealy machine MealyI, o
s +-> (T- 0xS)

↑ ↓
inpuls outputs

(F→ Ox Mealy,0)



#Idea: To do full arch . design need 2-categories
They look at Para :

· objs are sets

· morphs are parametric functions A B

dP
f : PxA->B.

[⑤③→

· Zmorph . AX mereparametricationsr.
pe
"

(P ;, 9) 駕→" /→^],



nighttying : Of fP

→□→s
^→ *□→

品
B

Idea: Rather than have monads on Set , work in Para I hopefully
we can get alg. homs that actually resemble known arch

.s.

2 things : 1
.

You need 2- monads

2. Commulativity is complex

군인 좋" "목: : ↓"mylon
8 -> preado - comm. lase
comm.



e.3. Marly

machineaS
ゝ

⑨เ ↑ dongmont
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