Chapter 2 Categories

§2.1 Definition of Categories
o Definition of categories.
¢ Examples e} wxegories.

(1) Definition 01- Curegories
7B notion of category wos introdued by S Eilnbery ond S. Malane in /942

S,OJMI /Vlorf:hisms are th most cruciad notion !

Det 2.0 A cwejoréj C  ansists ef the 7‘0//ou//ry doto:
@ A chy of objerts 0bC.
Q@ for any A B € ObC, thwe is a set /'meA»B), fe Hom(A.B) is wled morphism
from A to B, denoted ot §:A —B.

3 For ony trif/e A B, ¢, th i a Composition
HOMLB, C) X HOW\-(-A)B) E— HOWI, LA.é)

g.5 > 3.

They  soisfy :
@) Hom(A,8) = Hom(A', &) Hf A=A ond 8=B’
) For amy f € HmAB), §€Hom(B,Cy, h € Hom(C. D), we hat
cheyof = ho(§of)
This means we cm write down fo---of, without mé:ju-{{_j.

(iv) Fr am AeobC, there is o QPecicJ ebment.  idy € Hom (A.A) , called identity ,

which satistres dpef =F omd Zoida =3 o ol Fetm(B A cnd geHwmm(Aw®



Def 22.+If ODC is a sev., them C i wlled a smll axtegory.
°Note we oswme Hom (A, %) be a set, <thic iS ot the (ase fbrgemul Sitaackinion.
This i odeqory enriched in Set. If Hom(A,B) are mts forall A8, the cafeqory

is wlled lom% small. ITn this  swnge, small megory IS odegoy that i Locelly
omall ond ObC is o get.

Def 23 For f€ Hm(AB) . if e ic @ GEHm(BA) Such thut
Fd =idg ond  gef =idy
£ s cald isomothnm ond f"::g, In this case, A omd B e atled
isomorphic .
Def 2.4 For cotegory C, D is cded a suLm-fegoo('] of C
W 0bD s et
@ Homg CA,B) £ HomgCA,B).

T—{' for aw AB, Hmg A8) = Homg CAB), D is alled o full Subwfegoya of C.
(I ExmmFleA of (ategories.

Ep 1. The category of sets : Set

Ep 2. Th growp arteqony - Grp

Bp 3. The Abckan group Coteqory: b

Exp & The riny - cateyery : Ring 5 (Uniwal riny Ring 4 )

Exp 5. The commutative ring category :  CRing

Ep 6. The outegery of F-vevtor spues: lewp

Bp 7 The Gugery of modules : aVed , Modg , pMods .

Ep8. The cateqory of- -to[:o[ogiwl spaced . Top

Bp .  For porialy-ordersd st Cposet) . taka ObC =R, for oy 0 b € P, define

HOMLQ,\)) — { {'} ) Q'\‘l)

%1 wmeany single point et
s, Q'-ﬁb "3 F

This is o Outegory

Bep 10. et ObC ={¥r, Hom(x,6 =G grow & Cor monotd &Y, Qis a
Cotegory



