Lecture A - CaXeqories 3 Grovps

Dl A (emall) cedeqony s two seb
A set £ obect oy
- A S(;l: OQ Ay oW /Mor?\/\\'$VV\5 Mo
'\-oje}c?,.e«— ~Hn sowe exhel shuchie -
‘} To €,VV\3 AVVON, W assocwatre A O\OSQ-C}“‘-
He sovree ond Yo \-ofae,%
(Z 2 Unchons Moy i@bj>

Tle c_o\\e.C/\‘\o\/\ of a\l M—éOV‘P\A.\SVV\S it source

oo O\M} —Fmr‘%ﬂ_:{: \D wH\\ \>e_ JQ/\O\'CC) HO‘N\LO\,\O>
(e,\rv\a C e Mor is | A or= b Hese
£ c t—\om(scm,i—cm»

11

Z> Morp\qismS COMPos—e,“ : g fe Hom Co\)\o3
Z( 3@ \‘kDV\/\GO;C?)) Lan we have o ROV,
%Y rp\/\\sd"\ %O'C € Hom[cx, c)

3> Cc)W\?oSiko*\ 1S mssodq\'\ve ( ‘FO(%O\/D:(&QOK/\)

l—D o e.vt/g 6\0\‘)606 * fee s a VV\or—P\mgy\,\
ia\e Hom(a,a)  s.E. fo ’{_o\:(-\ , 1‘33:% This
1S HfL lc)l’/\\'\"é W\OVP\/\.SWM

Most of e o\o:)e,ci's N Wmod) moA o s\n)&ita
no-t JN {SO\O\\’\OV\ o V- \r‘a‘\'{,—\f‘ oS e\x/vdv\\b ™ O~

eo}e@or\a,



ey

ELQ_V,V\"D_\@_ . Set @'\O'J'—‘— g?ﬁ \x = U, sov;;&\auoag’i

Mor:Z—?m\c/\/\'ovxs fvon K— Y)
Saown-e X Y Ge‘o\) i

L Hom(%,v)= 2? X—%Y%\A
"Souver T = domain
et
T)\Oi oe oLV c_q\—e_%of\'e‘s Q,—e,\oux\\‘ oo'\‘ £ “{’(«'\5
R on Reld:
z-Mod = Neck, s Chy={v | V5 & v spocd

Hom C\) >\/\l\> = gv:e_o;rw\'\fo\,\s

a
Z-FW\C,\'\Q\/\S R/ow\ \)""\/\)—%

W we. ate) viq\\»é
SYLC\

Sovt new Ca&f.o)ovu\e_s WA wall sel
s - dors Oy Sy
Ciings How(a, )= 7
C’o’fﬁiwgf

F R o Ang "R-Mod | Mad-R .

Ofa~ uysedhul oves: End = dl sebs (net o swall tq‘rcgof\é)
C_g#’ al small cajye_gov\es (ot swall).

Locsclg_ s?e_o\\/.w\?)) o Un\rsa) ?r—on\ﬂé 15 ove Nl
koS (\1¢L> cq\rci:scwc_o\\ (QS o\;\pose_c) = é\o;)ac:)r) 3—‘2-;\}\

Ex . '—'Proéuc,\r> Lek A) B be O\a\')e_c}?s_ Tl He ‘Fmé o
L A 'B, AxB is o o\a\')ac& w/ Map S
B B AxB Ta, A



C‘M/L ’Fvo\')gc\\'ov\s or\\b “/LL c_cor‘d'lr\q(—v__g> 5-% ';‘C
C ~L A 5 J{LV\ ‘M\:\Q/L ‘zs o\ Lﬁ\_\qrs
3% W\O\? C — Axﬁ s.t.
'—,r-b o\r\ = 3 , ‘n’c\ o W= -C.
T | 56‘& i V. Spoes, s s T CVJMW\Q
6\&0’\‘/ Qa/\*LS Ll —PVOAL/CA"-

/W

1. C‘_‘rro VP_S
'_De_-c A <é\f"o U? s o~ $€:t- G{ ‘\'bﬁe_:R’L/' w'\%\ O~ \!)\ V\Q/?
O‘YDQ/‘Q\’\O»/\ o 1 GG —G s t.
%t:“:f = 1) * 5 associabhw: On- C\D-Q = (ap)- Nov,c G
Mgvxo‘\d,( ) . '
Z> . (S Um)rq\- He e G <.L. \i%eG) e,g:a,e:%
3) Elewtnrs \Wave invses - \dgeG, 5’3\ s.t. 3.%\—_— %.3:&

_E_>_<:' <rZ|)+‘> iSo\%r’ouy
C@ - 1%, D s o qvovp
(B,., ) =~ = =
- € X s o oset, He seb £ al b()%\\ons of

)

X owida A-Seg\.c IS o~ Jrovp  undes c_omvosﬂ\on
Zx = 2€=s%x — x\) £ is 1=\, onto §

%W\Qf\L We C_ou&é w eo\an oxXiownS Z> ? 3> o@ >N cgmuP
\D‘é JUSJV QSSU\/V\IIV'\% ‘H\o\'&" ’:) 3 e s.t e.g =3 \dcé 5
?> \<) 3) gj‘ s,é- 5.3_—.6_

e \f\o\rN\O«ug $UP\')V~QSS ‘H*— cPW{\OVW, ﬁW—lV\% fr\S‘rtG\a
a,\oou'\‘ ”‘H«L %voup Gl\\,



TC G s o Joup,  we Mvm\\g sPe-C’"Lg o

lomnts LG Assedlq\\VH\ﬂs s \~on-d

., Ty )
e 0 f '\_O 3&7 \01/'\— QX(OMS
¢ - \. 2 i 3 oe easy o
“ . '|
. . read oot ofF fo able.
; b — -
b |
£ / |
q
Ex: G= ¢e o, bs
\e_ o« b
ele o b
o o o Hus s oo group Wi
- 2 elananiz.
bl b € o

—\‘\AW\ j_ I’C (G\,) ?3 o %vou’P ’H/V\

D Tle (ém\n\\é e,l,e,vvur\' s u\/\'\qve_
z> lnverses owe unig e’ %—

5) \'C %\ s n'vwzr;( of g, MA/\ % 13"H—L Cnvose  ob ﬁ
LD "Linear Q'QULROV\S can be 50\\&5“: ox=Y% Was o WG L=

So\-, as docs *aU'\:\O-

D et e sqln'sﬁa axiom D), T
e=e-e ="' (n @, only used )
2) Lekt %‘,\,\ sa\&sﬁ\g %('%=\r\r3:%.g|=%‘[’\= e.
4o M= h-e = \,\-(3-43‘>= (%-3)*3‘: e.j:j,

3> Sin .9'= q- =e quPP\\A Y Q ?QPP\\J'\v\g 2)
gn-es éjms%ulé g% s



LD x= oib o - a.\bB‘-‘ Cm-o:>~\o: e.b=bh.
§inn. ‘ér' bO\_\ ,@

A~ionwa '> has o 3\:{0('\‘ ConsSeq VR1CR .

Thw 3 A\Ag o wooas ot malR ?\3”\3 (n crév) o
<'ﬁ.c[ue/\u2__ Kiy -y X %\ve_ He sane vesolt <\’e
Wwe- can ?U+ 4 pons n O\/\\é WQB WAL WO«At> .

'Ef FB:S '\f\éuc)fl\on oW n. H: nf5) s obvious.
So ’PQC\C to fondo m ?méuo‘ﬁ:
%: C7<| K'L)C?((:-\-l xn>
\h= (7(."' Xj\)(xj-\—\ *ﬂx
Since 2L,y ¢n, e ?voAUQ\'S i poers oe ]AC\'Q.p-v\ée/\’\‘ o
Ao E_7<ac+‘ S oA -_?mducér‘. \'\)L—OGJ ASSU v 64:}.
R (TR S
So o= (¥ A xQ(Z 3 xp‘(xd“c >><n)
& - ) . C
e (G ki %)) Gy - 7o0)
Axie m D = %7-\/\

v ‘Paf\ﬂW\V> We  con  orm povs of on elemant :

n-=\

%.3 NYO

Db %n= e. n=0
- N

C%"> n<o0

Al o(-‘ Hese oe \,-e,“ Ae_@w{é op%\\bvﬂ.
Now on CO\SQ \ewnsn o~ 0\\900"\' how Hese wovrY¥ )rocff&\f

Ax ™

Lemmo. 2 ) %“-3'“: S
SECY i g™



“Ta oM werds, experah Yol He Coy e expest.
Now aste Hiot hr ony qaG,

<%>: gi‘ Ine 'ZZ:% S o qovp unde~ e motr Gom A
Lemnon 3 dels s At (@ (g € 49>, ww by &f, gM-g'=de,
with &l ®rms ia <<5>.

Ts 15 Ha 'onx'c\-vé?lcq\ Q—XO\N\A?LQ. & a s_olog\@_u_p:
Dl A sobset H F e gowp @ s o~ svloaroup q5
it s o QvoUp unde~ Ho mv\‘hﬁfca‘n'ovx CDW\'\«\% fow @.

n porheolor: D I W, W, e B, Hon Withy e H
2 ee K
DWW ke H, Hen WeH,

In fack, © heH, Hon LW i,

Lewvwaa H A Su\ose,f H 4:;5 1S o su\o%roup -\P—C \ cgJ\ne H)
%d\- lh € H.
E: £ His & SU\Ogmup) L “—’—'>\\ Gllows fom  Ho

'Pw—e_\rkovs Comm ents.

<——~] let heH. vy e= Wil e H ' oh=k.ecH.
So i g heH, Hm gih=(gdheH Y Hos
« SU\DSVOU'P. m

Lewsn o 5 T_:C _S_ s o S'@/‘& "‘.\ H'L 1S o (;*“’“\ZX e(\: Su\o QVOUpS
OC E’I .\(\ée_\(eé \D:} LG—I, "HA/\ (\ HL DN su\o%\/—cup QQQ_
c€ET
H; : roa ¢ =
g I g,lhe iCe;r_ H o s 3)\\6‘ H, fr &l eI =»
ghe i Viel 5 Fhe\W 3
M Re s o Su\ojmup &”3 Lemma 4. 74

el



