Q C“{edo‘\‘\'/’-) P‘?’A’“‘H) ansl %@JM‘*ES | ‘D

s ¢, & ce Joer, then GixGy G = J =,
whae e 5/“13 qpartion (X\,‘Lg(‘m,‘os’-(&‘i,)"1«31)-

Thin ackion can 6&%5{3 be extonded o an
O\Ll‘\rb\"j ‘Q;A;‘('o. «)ruo(ruj‘ G‘ x Gz L \G( ) cc e . ,

Conntndh pra-vw GonGax oo

(¢ A *«/l\"v'(‘ N hah hce W’LW’\% *""""j (of‘ Marw:\

QMS?.

Rin ide: Bregthig ks of v kbie podacts an

((O\(AAIWGJ p(a‘ur‘h\l/\. A‘

D_S-JP \F {GOL "ol—f'A} s M"l’ef“‘{"('] ‘QM,{? 1 7K7JL1FJ
Hen a podud o e G T < g £ with
17 *Q«m’cj % thtl(;;mj {)¢; P'—-—%G& ) &674/

Gven O’\Aj Omfx() H') oA l/l,dmwp‘*!flw\s TL:\"H“"G‘Q\J

«e A 3 il —P s*" P&F”'{; Poch.

H— G,



2)

oo Gli Ut fouwehd be o~ sty iy of
g g, \f & ()rwatbwf (P, %PA%) enis®s, it s UL gt e p

_€\> ($UMFPL\"SM ) a""”( e"’\“C’L) pol = P——’ @# W Q- \ @Pl'; '

oo Lt (P:) {.Poﬁ) be ancthar pedit e ha

{ oL «
\)O P —) G’dk and P —__f‘—_—___—) G"‘

N Po(‘: P F \\ = P‘V /
\ - . p
'r \\\ P‘L j \&

P {)+ S G‘* a/‘/'} P P > 6;(
. , . ' \
i;j\\. % 1\‘\8 %
NP {3

e Pyl (by amgees). Simdloly g e
£ 4 q arc imves (s grocplicms,

Nows, R [ R N N T

Fov Gy dofie F@f GG

R s § 10 Gty Ce]
CeCp oGl (i)



E

S_;V‘Q' 1‘ —,‘)OLF ant 1‘* s aA (P;) S50 (S PO(.G “

Tho 6.2 |F G wedd s A ey _“C“"/j 4
qoomes, The the prdt of 6 wehs exits
PR Well sha At Hoo corlsen pagdad s the Podudd
[F P-TTSG. we, Wrt et an (X \een,
Rinery uions ((93° (V). The 1 & gp.
De £ e .P,L"- P—G. s The  pajection  pmap

a)e— X
Sugpers Fu WG 6w bememegiism (W8 sed).

Defee FPU—P A0 (£M),.,
C—L\':SL P.qu'\';ﬁ Weore A

D ORI
4‘\{34" ﬂ\p%

R ot = p, g The P(?)[—PJ:M SPg0 = 90l
| = F=g0y #eett —



L |
ﬂml ECH ':j(l() £ x (;H\, A~d  So ‘C (5 wun (‘6‘«(’. @A_/
5 s A P(O&bkd\. (] .

T T S O S AR R N C L O
o O nGy 1Gy &~ -, Tha i Lo cdlat te diet peod.t

Tl homomerphism p U5 oS The parectan ol T Gy o~
tle dwet Bacte G | |

Tho €5 Sepoore &1, G 5 G sakisbymg:

N 6,6 <G

(541 G,a6, ~ l

(M 6,6 =6
Tren G2 G %Gy,

Mot M, F G, ... G2 G- g.\ﬁsﬁ,v._
M G, . G.a<G |
R G R
G G.6,-G. =G

‘"H\Q)\ C--:‘—.—’C(x(}lx.,.xcﬂ.

PL (Siekel, o a=2).

Sina GaGi=l, each XXX waigedy ulee X, €G

A(Sd, [7([,7(1,] :}g'-ly-z—c-)(l)(hé G,Acz:' (53 yrud,“‘(})/ —{-L\% yl)(Z:XZY‘(
DC;CM s Qm(j A VM%/\{’R‘(MS L) (;’.()(3 = X;. (CL_&Q L.,,mm‘f)
MO\J, (jb(’ ﬁwv:’ {:ﬁ\/"\'(j orp "\/om.qus ‘F? N ‘-‘ "“‘“’)Gi



Afe FU— G by FRW=£HM) AW

Tren pF-F (chect!)

|F 3r\¥~—-—7@ i o hoson. Catishyn, P;j:‘(; (Qr ench s“)/
tha P piy . The foe any xell, e b

Foa = pdFCalp.LFe) = p,(300) pa(g(m) = 9o,
'HVW\ F :j ts u/l-"l‘ff.
Cina @(Dolm{'J U&(w A/‘—-[ Rt V\A-‘?M) anA G‘CS - (WM(«J,

T Ca((-'—-s "{,”L.,.;l‘ G- = G,XGI. D

When Fhe  assamotim o4 T 63 R, e sy s
o~ o te sl Arret met«iﬁ % s Swt-aps
SO

el A C«i?jory C consists of
(I 3 A- QL\SJ of asjfc +5 Oé(f_» |
(I \ A‘ c,(ASS f')(’\ N"pl\rS ) H—OM (t ) Le.(ﬂ,/u.,\ OSJ'Q.C":S‘/ with

i) Composition fe H'O”"‘C(A( B>) 4 ("Hﬂ""‘é(@,cx
—=> jOFC—[-(\OV\Q(AICS'
) Assoctine s he(gof) = (hog)e d



(@)
T"\i\h({ OF o C"‘bjoﬁ as « o!o\t«(r_'(.g.,l a(?\pl'\

Veetion < objects

Eotya, — M()LIS"“J_

Exaﬁﬂ("’"’ Se - Sets W:‘{“'\ ‘Qm‘lﬂm}
G'\P" G‘m(ﬂ with lwmr'»vrpll/‘sms
A—(D : A,gg,(rm\ J o s w.‘{-"\ I’LoM-anf“/)ll(?f'"\S
Vect,: -vector spava  with [-linee mapf
Top Topolayead  cpass with cotinamn. Foacton

Delt A avogisa € Hom (4,8) /s &
@ M«M-ow'-ocpllrsw\ }'C’ 4::]! - ﬁjz —) 31 - ﬂ o
0 e??mrp‘\a’ﬁ o I F o= jz‘F = T 7=

0 _fSomf‘pk(‘Sm N8 .:kjéu—omc(& A) ith 10 a~d J‘F _". ]

‘f\ "{’L\L'S C,o-/){ W §A3 "('L\-—qf A' ant [Z A ‘?zu:v«(tn.'ﬁ:.

Def? wcxacdczyr and {4‘-%]?3&75\"[
oF uts of & A podet o Sa IS 0
an odject P o with = Qmﬁ of "'-'#”(l"‘ll“'\j‘}
%P, =P->/.l; Iw‘el“g Such  thet Broany plped 12
ond  dLamily  of Mm(s"\fstﬂj {F. g — A,~ ] e I%}
Felom, (T P) sk p,F-= R ¥ie L.

Dente oo, @y P.-TE A,
1€



2
Defs A coprodud (or sum) Foe  TA 4T3
on et S O4(E) with 4 QM;(j " monphisi
CLM—oS | 5T nd #t Beoay obit
T ¢ O4) and QA;B of  marpligens {{3, fA,-;*E {“Ig/
3! Fellonm (2,133 el ter Fo =t Vel
Denct thin by S=LLY, oo S2@ X,

T et

C:
! £
£
N
X<<—————)( X—————-—»X X e X, B % e——X
‘ t
Poduet of X, & X Coprrddet of X
L‘?(c«&e&ﬂ :
S€+ % Eh»\c‘l'w O\\’tf(ll\ (\WJ* Dfsdd(uj' Uron
TOP T Spem Conk, maygs CarGsizn prod: ‘D&J‘f‘“d WAgn
Gep G e, Direct prodd  Free pacheck

AJD A’L‘—\f/"\ 9{7 L \J’VV‘?"J“;'\ . . D((:&cz‘— vray(.unc‘f( Dl\‘(-t)’ SMW\



3

P('OAM&J ard copcao(wc%s A~ olL’Cw-oJ via  (anerst M«@

m, 'sj -{-(,( ?/N‘g‘(-eate, ~6 C_Qf‘b\w\ V\’Llﬁ%
Aeterinel M_.mp‘\.s«-ns Tha atun can be W}a,(

D;gél‘ /_L,\ aQJ‘CJ' IQOQ(C) s warvers.d (or A\F?«es 'F Lo
ech CeOWTY, 3 pretlom (T,Q).
¢ AA | "W T ¢ OL(C> (5 Cowanrersad (Or ‘&u‘mm&() & Q)f ;

cemeh GEOME) 3 Gelbom (G, T,
o N vabtnsd  arl initad OJ«CJ s A ’Z-Cru.»"'OS_LCJ"

' E Xo‘mgg,g CA%‘_,: Y Um\ru‘saﬂ (mH,‘J ) Ce uﬂq\leli‘j : ('6!‘"‘4"44)
et 28 ; | £x3 (an x)

/T,L‘f'__éﬁ_f Av‘:] ’tWo um\rerSA—o.Gd'ecﬁ ame %w\:u(vf.

P’p (S‘lu‘ﬁ'c,l’l) (,J‘ T ond T Le wnnvers-{.
By dr o

N S

=5 art Mloli-fj
Thay ‘Fﬂtl and j‘pﬁll =T 00 Cpu 1N

Ofg _QM.(MU, we Cen S{LN "HLJ A‘M:) ‘o Cauu\.(\rmr»)(
U(D*QJ:L At %MIVNW



@
¥ [:o:— SM% Cl\.aﬁz/:\ V. al‘hl/a- (Co\)pm«}w'(*s are "U'w\ ’
(co) wnners-f  aSpects,
Examgle [t §4, |eI'% be = Qm,'(j oF obects in C.

Ve e = rw CA'QaUrD ,,D an. follows
OOEJ"C';{T;: PKIY'S ([S) {Ff I i€ l-'}) WL—Q‘( ‘{: (‘[‘La.«\c(@/ A))

£
® Marp”\i.(m}', I:;(LN& L\C- HT)I”CU?, D) B\ 7%1
ST 31»%:/:, ¥ el L\,\\s /3:
D

Ci_u_&j I" +his ak‘j""’j, +(’\L COU\»/\l\rfr'IJ ('EL(MM_.VQ\ clhjfc‘{"
frras, plierd) (F A s w2)
Y ’

Cor: Pty and C’af""’t""‘h RAC wAThe wy a .‘U“"V""L"Ace

—

(b 4y k]
Bl Chigoy A6 (stelitn jrones)

The direct pmM‘ (&r—h}\aa pmolm:(—) o MN\ Jromps &\tls“‘s/
ard s an ‘J"J"M am"‘()/ ’H'\wx it S @& (Jr‘v«x/\n.d' [N ;4‘:»

DLF— The W‘QJ\‘\ okl\("-*'ﬁ"pcaxw&( OF A v'JEﬁMf(j oP Jflr\«()_j

$Gi | iGI?g | dewoted ‘TIWG; s fle ot «6 CX:L)L
Coch  thah  X; =€, (-{:L: .-auij) in G o «ll
a ok Aveder «6 el 1F G, e~ M«’m/ we
write tha s T 6, ad all it the dwet Suen

W

L 4




Thm é.f (.{I iA\ "f@f% L@ A Fim,b 0F~-~ M;Z/\ 3
Then Z_ A;, (5 & c’,o{;adwf‘ ™ He C“(Tjofj oCaJ,chl/\ Jwg

e
PE: Hw.
ek, 1F |Tl<m, tlen o diweb Sem @ diced podit
oF e gomgs {A; - ieL3 coincade,
(:\-YAQE(« C.fzawj G (gaw(?s)
A'-—gfm?\ , ‘l’l"‘( fﬂ)(x/‘*‘v{ dr JMJ [y J‘/‘M{b "{"[u, O(I‘NJ' /)@aauc}
Def Giren o fimily oF oy {6 :0eXf b X-LIG
A ‘“._’_‘:2' on )( (s ﬁ(fj ‘S‘TI‘”‘"-"‘" (Q_‘}Qz/ .,“‘)‘ 'fwcf\ %-Lw...‘)("
Qa,; ¢ YL{{'E and ";r So~n  indlax A, ai:l Yizn, A
s (“u(uog_‘g oF
(\ Mo aeXi s Fho detity [in ‘)

(‘”‘ a‘ é A, 4, '5\(‘(, reef— -G.L\L Soae. Jw Gj.
) a =l = a -t Vizlk

Moke:o (U0 0) 0 reobiend

. We tay wik @ reduesd vaed Mpbwaj .
.,a,,‘\,\,__)’ a ¢ ¥X.
Defr Lk Ty (o GxGuxonGy f |xf<ns) be

jeXl
tle seb of rediced words aa X Tl 1 +e MJ~
ot {Gﬁ "i(’I}, W\‘l"'\ ‘QM&:} ()‘-u_r,x"buv\ COV\CJ\'{"N"\T;)’\ (p.a,l
pas;}'a(aj CMu,QA*’QM/ eq, Ct,‘a,."),

a“aLal" ‘G, = (_G\HGL, aB) ..



@
Exacge Ut G = Peenfiat ) G =Pen (1223,

= agc)( Z\(Qc.\ (}1\\ (aé) Cl'ﬁ) & Gl* G,
~ (('))6‘\[3@)( G‘*G*z., 03(3

(agc‘)((ﬂ (qc) '521) C\S}W(qg ) = ﬁQc\(l’Z)(ac)(Zzz)(é.c)
Note ot (G <6, | = L (G %G, =

A'Igf’, L’l"Gl‘-———_,Gl*sz ) ("(ﬁ;): * (e‘%') lﬂ(hg\):q‘g}

-~

y « W\uvuw-of(\"t&v‘/\ .

D2 Foc end ke, L Gu——TT (¢, | defines &

e

L) = (a,L1,) & & cogmophisn of Jomps.
Tho €6 TT¥6 i o espodad 1w ety oF gamgs,
PE W,
P Uk A, A b, L glit o n ccbegeny €
ard Lok £ clon (&, A) B izl 2 A padedt

! (Or ‘E(Q&' Cé()mclm)“) TQ;r‘ (A’ A\/»Ai[;)_[z‘)/vjs 7Y
Covarmutative dpﬂmm wrf'lx_ T fo’(w;\\j Fwt/



2 e—2— A, () e any object CeOye) and
j-,’l\ 5 Mo k;c-l‘LomCUli}CB s+ oF
dy A hfi=hofe, 31 he Hom (B, C)
’ suckh A L\j:,fl'\; Le isliz

‘E" A TL\{/\ IZ‘—"’!
p}: [ VY,
EEQV"LQ(—VL

N € =Sed (4t A=AnA, L A,

J( >
tnclue ams A‘UAL A'
Then the pastad of (1, A, B ) (s, 4 }\ﬁ(

M A. ) A"L with II(A) E,' 'PZ(AL\ :
RA&-A'(’P*C{J . A A'L 'Fl A| " AL



1D € = Top (or Set)

. ,D
CemsHr T o(z’sd*o«;i- (apJ ohsés* ‘

D, ¢ D, . Thy hme Qmﬁ_&j [" L.ns,,tm

crele 9D =S The pushent [Ww\ }\i
o (s‘ DDy L) chers e |
9, S e D, ae nusion maps . é——") O

1

(t the Z-sphace, | ab ¢!

Tk:v(‘v\ “ﬁkmg 2 dosts &Lw:) e Qd\a&l«(‘a Q.vc,(t,'l

Guostun:  Whik o we gt F 4 DL 6 o
Meo 'H\,J -K\-\l!‘h{ls s' &mnd 9004 ‘b\n/rl.-.w‘k 7

B £ =Grp P e mer B are ineetie ) #hea te
PKW' 0y | '(\L-t ‘E“Qa- ()ﬂ:olo\:é‘ V(‘H'\ aMljkm-E-M, a/\.J

,Z & G-l [‘5 _H~l— {)L«O‘{’t:&w(" G\‘*\; G_'L :(G‘ B GZ)/N
[ [ e N=CRREM ke
G e—— W

Mo (F H=L, fhn i s jub T Fre prodanct
GGy . Tk bny Fho gorenfizes

The  pushat witlod A o Bop—d; | smals
e, 6 He Gpadud oF (AT}



A
AQQ\L‘L\‘\]‘M . g&[‘ Fcr\*'~ \fa« KGM(W« Thegrem (a"}d“m‘z’ ‘b{)‘l‘a 3 >

Sletly o main (\Jlﬂj_/“ (}_}' X:uuv- God A=UAV Lo
Q)k‘u‘v—uaﬁul:—-! ‘6(1() SEree, Tl\»@ ‘Eﬁiw.i._ﬂ q(z;\,\() a’F X

s s mll) X, Ty, <) e

\ 1

E\Kﬂuﬂ(éi —T'l___ {QTWL _ | r‘kﬂ"k’

k\ o~ A(JL/ A/\-JL ‘/

Jefcmckion - reteasts &
‘H\a babuLzL‘s l'F +£‘¢ cﬁ"‘m

7 J\FL
\Jl’\(c"\ 0y Vg %

e——"_—"') . T"-v. aAaJw\, A ﬂlv;F {w\RJ{

o et TS0 =7 <)

m_.L T(Sv& &,) VA A
=, 6D

Sefet ~yxn Wampen Tl pusbod -F W o

Coclien.  Orer + @ (m‘LwJ' of OM: (T‘M’l Ls 'l"EA_“;fﬂ'— T(’_’—’&‘\P>

Laslatetdrza LablS =72

—2 o c'vs!
_t(-\( b, \((,\ € ll(_ ) Xo) R

]

T (v %) e WA %) 3
g =2




