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We won't  he Vu.ed»'hg munch Lq{-gjowa '(’W,owa‘ bhut i+'§(joba o know @«
few basic defintions .

e
A Cﬂ'l‘e.éorlj is e collection o obgecte \A, B,C\ and fovr eoth
Pair od otde,cf-s a collechion ot morElnisvns o earvows HOV (A,B)
such  that:

L) Mave is Lomposition of morphisms Mov(A,B) x Mor (B,C) — Mor (4,0)

Tat is ossociabive : (‘F°j)'1ﬂ =§-- (a-h)

2-) (:_vz_v-b obd'l.d' A has o lOLLM‘hf‘\q VMOVP"U.SM idAC- MOV(A’A)
sk Feidpsidge s = F W S eMor (A B

Chect: l'OlA s M'"'V"""

ExamELcs

l) Ca'f’ejoxrj ok sets Mov-(lA,B) all Mo ps F:A -B

2') c’“""j""j of sets w/ Mo (A) B): Sot o relabions FC AxB.

5-) Finibe —dim'] vector spaws /R w/ linear maps

4,) aroups w/ J”’"‘P V\ow\ow\aw'ol«isms

5.) 'f'opolaa,’wf Spaces w[ ton hny oug MGPS

Def: § e Mor(AB) s om womorghism i 3 ge Mor (B,A)

90:{1 =idp omd QCOJ =idg.



The set o4 isomov-phisms from A tv itselg is twe automorphism, ﬂm’uP
ot A , Aut (A\

CUreck: inverge o an isom. g Mm‘q,(,u_J w»\a{ Aut (A) il @ Jroup.

Ex:

l') A~ set W/ elomemts fuum Aud-(A)-fS“.

2) V= dim w vator spaw over R fuew  Aut (A) T G L. (R)

Claim: 1+ A =B, twem Aut (A) < Aut(B) (.W""'U'\ Aepamds on Twe choice
ot Vv\alo A—’B>

(laiM/Ex.ercise,-‘ 8“"*? s o Lq{-{agyj w/ one obo'e_o’f wWhere  all VVIOPth$MS

ove iSOMOVPhisms.
(T‘m’hk o Twe arrows as tue 2lemants vf the Jroup | omd Vnulﬁ\oh‘(,al'im
= CDVV\PUS\.’HW)

Def: A gmuﬁofcf i5 a Lq+<6ov3 in which eve iy movphism (& om

isowmorphism.

(C-J sks w/ bid'ec‘hb‘vms, amups w/ {gowor phisms, -)-DP, spaces w/ homeomoq&.@

The main difeevence  between a group * Jroupoid is Tat we cam't
a‘wwtjg "mulﬁplla“'l'wo loments. i-e. 1€ our o@.urah'dh I Sectisfiey

M\c\:llow.‘y\j 8;»0%90(0& axiovs:



1) 1 &*(g*u) is  defined, Tem  so i G«aﬁr«h, ommd i~ equal.

2) Fx5 s -f-_ligc are olways define d .

(it $:a—B, £x57 = idg sk $'5f=idy)
3) faid, =id xf - £

_'Fu h ch; rs$

In u|g/,bra.i< +°|"°'°3‘j, Tne idea is P associale to oo -[-opolajig,ql

spaw. X o discrete algebraic obgect A(X) t+o tell spaces apark
We wawt X—A(X) to ke o fumchor s Mot
T XYk entnuens, we get an induwd movphivm
A(F) A SA(Y) in ha cateqovy trat A(X) livec in.

Move precisely ...

Def: (et C ond D be C.Ot‘l'e:joviq. A fvmtor T ofow € v D

associates to <ach o\ode,d- X in C om o\ode,d’ F(,X) i b)
o d {\J eoch Vhov-phfsm fX—%\/ inn C o ""‘OY‘P"‘"YW‘

F(£): F(X)=FW) im D st

1) F(ide: ioﬂp(,q (pw.su/w,s iMHﬁ:))

23 F(3.£>=F(JBoF(§). (PVbSe,Vw.s wna'oosih'UVD

Bosic examples:




l.) The ‘ﬁ)lrg,b‘f"ﬁ/(.( Lomchhr F tfakes a 8mup v its wvxduflaihj Lot

2) Tensor product: Iw e cateqory of vector spaces ovev a field k,
Fy V. Twen WrH— \wey aiw,s a  fumchor from
Tue cdegovy o itsel® (so does Wr—V @ w)

’53 W \—~>H°w\k<\/)\/\’3 it algo o Tunchov,

L+ $W—Y g liv\mv} v The induced map Hovn(\f,w) —’Hovn(V,\[)
V\
\}\l/f’\, s giver by o — Ffea

4) Free fumctor © Twavds o funcbor T fom ¢ b Jroups
That give M\‘iﬁc Jroup gmml-wl by X

cg F(LaAN) 7 Ca b = ke Lingnoords” s by 8

wWher o w\mlﬁy:ll'cq-f-l'w i¢ concattmatjon .

e mn(an)sath, oTe(Tha)s et ha

(F(eex)=7)



