
Category theory - basic reading
①
-

they?

AHS : 1) universal language : sindav constructions
, transport problems / ihsights

(products , " free " , " closure ")
2) darifiesnot.us :

" natural transformator " , " initial kniest obpcts " . . .

3) cornet dgebmic structure Hool (not only
"meta

"

)
important feature : dnality ( ijectre ← swjedne , initial ← tuned

. . . )
( " co" )



②

someaspectsfonthebasicread.ua
Set theory : Sets vs

.

classes
,

"small
"

← set

• category A : Object A, Ä , B . . .

morphisns AE> B
,
heult

, B) (pairvisedisjo.it )
A- ich> A

, idof -_ f , foid > f
composition gof : A# BIC (associates)

Ex .
: . Set : Obj : Mats, morphin : functions , id , comp . as und

• Wec : (red ) vector spaces , linear maps , id , omp . .
.

• Grp :

gwnps , gwnp homomorphismus , id.co-p .
-

• Top : tpd . spaces , functions , .
.
.

• Monoid : (M
,
•
, e) monoid , D= {µ } ,homlMMKM.idj-e.yo.snPosets : +→ y :<⇒ +Ey



③
• dual.ly : A" with drecks as in A

,
but A- Das morphin , fing : -

- gof
Ex : . ( X. E) OP = (X, > )

• ijechue ¥ suyzchve [p .
26 }

dna) principle : pwperty P hohes ff ⇐ POP hdds HA

• facto F: A→ B : 05g >AH FIA ) c- Ob;D , (AE>A)↳ (FIAIF FIÄD

respectig ich & comp .
( Flfog) = Ftfloftg ) ,

#ich -

-
id )

Er : F : Veil → Vee
,
VHK-homlv.IR) , KEVIN ( § ,

Ü )
gof

covariant : HAGA hom (A
,
. ) : A→ Set

,
↳ honltf)

konturiert :O -AP) homlt
, B) c- Set ,

( BE> c) ↳ [" (t) f. (A)
frgetfl : U : A. → Set Ex : U : Vee → Set



F : A. → D Bomaphisn : IG:B→A : FG -_ idg , Go # idg
④

faithful : F : homr.HN/-shomplFIAIFIA'DmjedweVA.A
'

full : . .
. surjectue

embedding : faithful & FIAKFIB) ⇒ A- B fordert
Ex : U : → Set faithful, notfall , uoanbeddiyTÖP

( " UIAI > A " ) (morph.is Top continuous) (Kis) # Hitz ) )

Set→ Top full enkddiy
An> (A. discretetoplgy )

• obpect-feed.fr : only specify movphisms , since obpedsarisefom ich
• subcategowes : OBIAIEOKB)

, hong (AA ' ) E hong (AA ' )
,

id
, comp .

.
. .

+
"
=

"
: full subcateg .

Ex : Abeliangronps C- Grp , Hauser#spaces c- Top ,
-
.
.

"
more conditions

"

(full) Full)



⑤
• Skeletons : AE D steht :<⇒ full , isomorphism-densesabcategoy.no/wodistnet[Def. 4. 9) obpects are isomorph

4.14kg . : VA 7 ! steht tskektonegnir.to An
+
up to Bauplan

Cov : A
, Begeistert ⇐ skeletons isomorphie

• reflection : AEB snkalegy , BEB . BIA A - reflection for B , if ff Hg
↳¥:c: .

Ex: . A-- tsdgrps ED-trp-G-sckxy.ge , *YEG>
"

potent = refl .
"

• A = complete media Spaces c. D=Metro spaces z ( X. d) Es ( E , d- )
"

complete
"

. concrete catgry : calegoy A & fihfl ( " frgetfi
" ) fuhr U : A - > Y

(t concrete fmcts ) T"

en structure
"

G > Set :

" conduct "

Et : Topvec will U : Topvec → Set
(or TopGp) ar U : Topvec → Top

or U : Topvec → Vec


