ﬂlmu{ :

Operad s hilel _to _undorstind _sohun s gpos_hou_#h

M_@#M#MMLM n- (il Lop

oﬁw._lzﬁmﬁgﬁ on_ofnasd O s o coleckmpf cliferent
anitics  with m;z[mg{zg@@ﬁ_:g, An_alsesva  ovir

O gins o_sfan X tgalter vith sferntion s on X_sndbaed
byt of O .

Given_a spae X_witt_a mmudtiflication pu: Xx k=X

avbvih,_is ol _associative  Thum M (p-z) =) amdpC o uc)

M a@«?fmmf,. We concidr 4he ’¢m ce) ab/fan%
o?ma.ﬁm than  1he mg@ giz OC)  tettc as how Mé_

b asspciadieity faids.  n_fat, 4 M w x‘r?}a‘é asspciwl e

thin  OQ b gt a foint Thm /mma i

o
ff‘}w;nc @(;) ‘b [ad Cmﬁ’ﬁfaﬁ“ Tﬁé MAha} b fif hond

V

a{ am b viatirity gf'ﬁ& vl _asso ciativity . O Kn) s an
Contractiil ,  then  we S‘&rq e W{_}(-’C@h)ﬂ P

% A nen-2 o‘{MaA[ B a collectim g{ ;;jrm fO("”)m,.

With

l) Hhare Ul Jﬁ@#
On e sma 2 O(n) @()H;g;; 9. @ Olmys 6 (2 mi)

4 ca-nyga'ftiﬂ ,(W)
Yt b s gpedad dement in O towepemding
- t ia&wﬁ'ﬁ,
)  0O(e) = %

/4;7;( Hornw  aru  soms S Yo flzreh wpa‘ﬁw@ﬂ ot s iti]



c;m/wf‘f’/:‘/f@ com Ai Aym s

EX- //u, 30 i adive f?gwmﬂ jf;L Ma/ww H /4(;(@#2&

ng ZZM Mgﬂ@gg &M %}M}( ¥ A
'Ma% Bin) Ass(n) o Gl (n) Wn , whih picks

puUt 4 W(.t ffwa‘fz’?-n X*2 4k _bo, Henre

X i om /445 a/Ma D X Jas a untel , associutm

/mwé{-rl,éa calim.

Er. X= QY contatenaton ’:/ ,Zm;%s 7@[;«; R A
t/;éz catim  which s et asse ciatie e o /}Wa'wm

ka bhre anx WDMH bt wecs ol #wwf" Faram twi2atim,

f—?. a(&C)-— J—?--A-—‘-L—CJ O (.46,)5 = a__.l—a____—-c

< m'lan 'y ; MI .
o

with ot ﬁmfaﬁg f Puceny _palis bt 51 Iighar

/’Moﬁfios

Ln #a/-d‘ , this 2 _an a/;uéz,a aer o won — 2 ofernt
K Mel the §mrj14ﬁ‘ wisociohewbrpn  Hae o

Fmsf senreeol Cam/pMJ Ki)=s Kfal=#%,

I<(3) = (11X Xk




K ((H w {hu -/’Ii(" o e t‘gﬁg Asbelled

(O Xs) 2,
>3

S

x.(?l.; (Xg,)(.)) ) pi ‘((hx” Xﬁ‘)

L '}m ticudan, Kn) ia contracibte

HM e havt e map  KE) = Endly (3
As a Cﬂlsq:uom ) au /445 -—a@z&L's P4 K'GKML.

Wcmﬁ Xam/f..agfm z,/d}manum/mfﬂg

{ mm -3] ?’mal fMﬁmu(prHIM all Or) pw

contract k<.

Zﬂfw; Xfaﬂg% ﬁéuma&ffhc'/k.

TH (&wﬁm‘mn !j»rfm:r}m . N3 c&% grovf (s
Am_gf #e .

Newt, we want u Lok ot compudativity .

péé /ﬁﬁ”ﬂ% D b a mwm-3 sHernadl with an action

P{__gzmmr_mi. o Cah ﬁfﬂ/ . amd ik

Coms g/p(iﬁ?"”( ohenende  redatims

e

&4. The _ commantatine of Crad. Comm ,  Comm () =%




CM A (o - A["r«br& )z ¢? nivalent an ronital | arsocent™,-

and  Lowrmtadine Aé,&&mmn}(.

D‘f A Ew orfma:/ 2 an :.'}%Wa/ wilts  Eln) contraiibl

¥n  amdk  2a  actim i frz&

Fs. EYn i cotmetitle vl a fre 3a - actim, Hho

N Cay a(&IA", Qn) : E2n wits stracfurc map s

Cé‘?ﬂ(:nf fzoon mnf} :U{ 3.1, { n_ called te By alt —

Eccles a’ﬁ'/)wf .

Qiven o ywom -3 p;wa L W& Can forn [ o M:&/éwut'

CZ /_‘7 CéCn/ - (v x In swild Y. acds 7%4__53_@_

;

Ex. KT (1) e fw ) agnts XXy ol KX,

 KEB) hws b e o terat

Qoanks Jt\(-lM;) Q-l")l.x. Xi(As d3)

—— e pee——

I /I,, pod bn,

Recall _ teatgi—g—"srwet st izt

gt e At imitam o Immptogy associative ot

Cie. 3 homotopy between plpuc.-) =) awt st  pil=el))
T/tc" “ a  temlitim  pn k(;} in I/M

/Mm@},_ assecistiels) A actim ¥ Koy | i<3 .
i e _ham & fruncotid gfaed o

&r'm an H-C;&M L, W (an wrile fdpm  trheresd ’”1!"

Lom 4 Kol o whew L) ?,'0(( ok~ ch/;;;/rcm




and B structume  paf maks [t umitsd  wort. bore

bﬂ“‘ TAA"" W cam fath /ml_/4n-s/4m.

W‘- gt A /lf"braré/t;f»

XMM @Xﬁqhmo%¢ s & KinA £-&Xb Aeo

IL{ ?W as%0. mut. '(I\

X i striag asrpiivh

We wond fo 0o e Samu thiy  fre &

Dy (Ule n- cute %@nﬂ) Coin Aefimt by
Co i) : T"LTG 0" o [ achith gucify - lithe
e
i _opier whir i L7 that o et overley
Nrb:  Co ats om L27X. Mte Q"X n th spau
o maps (77, 01") = (X, %) , fr 3 bk
(s Cooeo (5 and ) maps Fr: (07— 0T,
Ve (o Aefin a tnag d
¢y. N this _ia__Jusr _toapucstin #f g Utth .
TV L’h{ 0/——\)

\‘—-’"

’("é_&_—i) (l e am /{g; "f‘.-ru.‘(.

The s have  the #fw&;_&-t/
/4.0 = g‘ —= €L é— = <:€"° & S’f/;o:‘g (mmuﬁﬁ‘

4,/["/ : gz <:J Aaa_/'gék—MWhJ:H-

Momad  apsr conber tp € .

Criver _an ofcre i { , e  Cam 0(1’//134 A monad (. p.m)

whon  C B oom _enth fusatnr T'f’* = (o




Cx = M ecp, p, x"

T2 =

wpaaff[/a pan  Eig, {(j)»cx"/’\«
o the cane L= nd,, |~ means

V) " pncligom of & _bost L g wel " —
[ fatax ) (] X o)
\V N 4
(a‘.f T */-h t‘A“) (a”'-—’ An -,
7 :
a2t

2/ Permndcs) fhe VA abls );.(% b e semn A Yevmudiy

o _rrden of u{[,-‘/s o X o k7.

RM’{ . UM‘A maongil  owir<s ;Lmn e ﬁ»u—ﬁr}ffﬁx M?‘t«w@

_ZB[, '@—DC'AW- Moyveorwe , Lo Cﬂfcf/n;:)‘:/

é)(. (76%1( veplucc /jraihw’/_
! - — -
Consider /‘725_5 r whase s X 1= A s(y) x 23 =2

We hame  AX = L; 4)’57(7')/&5). Zj/zx- . Cyeay

/

&/M (T,x) = e;nq’ Vi ; re pré

#:/ A r/ﬁ"’h Cf; ;ﬁ . /L/mu W lan f(}{ﬁftf el esnessss

gZ/ AK as  tler Sfff""lii Xy, ~~s Xu, &A_éé;é&v_rézw;

com i ttm _ pusrindecs e cmr} réility i 2

(mﬁdw e il cubis ofwu{ s Vit ouds pa

0K fue CCnpppurty) bt bhe comfmnsy 3y memad




¥ mdus o may On: Cal2k —» & 02X

TN ] awap o] pmpeds Lo — 273"k

Cam, . b o
An : Cn "—7-9Cn-(22.)< '—'“’QRZ,X

which & 4 weak t‘fm'md"MU-

M (/Q%fj”“‘fm J}rj«;o;}ﬂ b/ | S Vs o ; ppoif-like  En -glku(

/ [
(f-(- Ch-ﬂ//l."‘v’) aNne A samme a) W-ﬁ// M F?ébun. )

Lnctend 4 /:aguw, e Chm  COP siHer a;#om/ of VUi

CatepTIo, (4. fpedTh,  Smplicl ofs, hatn comflncs

&fL;

&M,ALI%M&M b LOnnedting i{l oA s }zmnn‘g{g grovgs

P mJ}, Mﬁfiﬁwfmb Honw _np hawe am

_epmivalup ke twein _comestne  spabra aml  grod e Em - sfase

§W O 44 am perad Aﬁ-r&y Shectrim R_is ome whin

gﬁy’ééﬁ wibh gt .

Oty N R - ARay Rin

nith WM herems  Teletim

{4" we  tom gj}q{ r;{ Ave = rm o ;ﬁ *nb}o ;{{w:—-:

In g_«un{ At 5 l/r'/{/iwaﬁra o stract Sugh VR Slvw cfan e

MA;}!W Mgﬁ-

Ve haoe r/r/(m%ﬁ e ampls of £ ‘ﬂ"y Sh cutva



%mm si/&a"m 4 Egg;j,éﬂ}

Theom Spetton ﬁjﬁm’& Ly _inafer <5, MO, MU e,

KD, KL( > aéu/m:‘c It-—‘/"{&fy (;/"/Wmv "/ b Coaum.

V4.
7




