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Slogan : Infinite algebraic structures are best
understood when topologies are present.

Examples : topologicalgroups,
locally compactabeliangroups,
topological vector spaces,

adic rings,
etc
,
etc.



Example : Let G be a compactgroup .

A continuous unitary irreducible
representationof G is finite

- dinersine

G can be recovered from its
continuous finite-dimensional representations :

Rep (G)→ Vect G≈Au+☒(wY=
"



Issues

1. Statements like the Isomorphism
Theorems are FALSE.

0→ IRS-R-o
≠

LCA is not abelian

quasiabedin
→ some

how .alg ,



2. Homological/homotopical algebra
is SUBTLE and FRAGILE .

(M, IRI CWCM.IR)④
Appendix of Costello

-Guilin¥¥÷+mu⇔r



3. Tensor products have poor formal
properties .
☒ of Banach, Friant

B couple✗ .



4. Categorificalion is mysterious .
What even is a

"

topological

higher category
" ?



Condensed/pyknolic structures try to
repair these issues a- alfundamental Not lookingway , by

"

doing algebra
" relative to a

category that's
"

asgood as
_

that fur a conservative

ofsgtsibutofatopdogi-dnatce.fmc.tn to
113%-112 should not be Ab

a surjecti
t ↓
0 →¢



Example . Map (∅,✗/= *

If✗ is a reasonable topological
space, then it can be

recovered from the functor
Mapt,X) : Comp"→Set

N'⇒



Salientproperties : Mapk,H4X) %→✗
① XCK#4=11/1×1*14
② H∅1=*

g. > Map /SIR,✗)% Map/9×1
R

jeafconditiw ✗☒→ ✗(K
③ RESXS → d

'

↓closed equiv _
✗ (g)→ ✗ (R)#(R )relation



Def
"

Apykndicsetisasheaf-xecx.co#Km0P-iSetHk1-y:CP-Set
for the topology given by YwsMaplYH
quotients .



Helpful observation _ = Compact Hausdorff
Every Compaction is a quotient

space

of a treecompactam

pls) = stone -techSI
, t-ompactfica.br
K L

-

_
⇒ the closure of Tris

pls)
-

-
-

7 ! - cts is still open.

-

cpttla"



(K) = Map (K , IRS)= locally coestt
fhs.mk

1
RIKI = Map (K , R)

= cts fnsmk

↓
MAGIK,RI/Map"(K, R)



Def
" Apyknotésetisafnnctor Defn The underlying

✗ : Free → Set
set of ✗ ☐

such that

① ✗(Kal) -11kW)
② H∅)=* ✗(f)

Pyhlset)- set



Example : Every reasonable topological
space .

Example :

o→*→ IR- IR/pg→ 0



Example : Tf R is a pykudic ring, t
Mod(R) is a pyhuotie category .

Free 'll_ set

It ✗

Mod(R) : Free
"
-Cat



TVS#Pyk(recta) EET-Katie

Pyle /Dvectir)

✗ : scheme / Variety

Cnstrlx
,

#(Ee ))=FnÉExit(✗1,177g)



Spec I

Spec Ep


