H_’% l’le‘/ S‘I—V“C""Ar% tA/\ Q(yévazfc ?ﬁow‘/uw VZL(,Z/ 71‘4107:
r‘([@XamoQ[/ §C/Ll€v\ LLQ(, <Mm}v€vshL7 &(][ /{/D“LA/V\},LIO{W)

Mfw'rfcouwsz/ @ 'P[I?Le,/ §JYM_C,{'U/F€/.> W'/\l ;ELQ,QO( TZI@GJ‘“/) ES] Vielma/ §’//§~ Cf/ﬂ/Z@

goﬁﬂl on ﬁomvl Woyég W/ /(?Zh;m;/ 53%%4&1440(/ /1'( %Vl‘n cum,y{ Lu/c))lfe
SZQ_ a(S‘c? av)(i\/-‘ //30§ 02878 /'0\/ A review/,

Plow, <
g

7 Lécl-urt,,l t Opavo\(/% aMoA MMEWSQ/Z cangmC}?o.,.S m ,462;7/
Lec;f-uri lT : H|3Lmv Ca—"ﬁé,oyrlz/_, ow\J ?«ow'}'ww: gla“}Q Mﬁo@

E LQQ‘]‘M«-: _//[)/: C@ms%’wc#’(@\w # SW{)lQ zxaw.f?ﬁa L}/ L’OMO(G};@\Q"LZCLV;WMQS



L Op%ao'(j el i ey el comsﬁucﬁomg " AQFT { 1
AGFT chelia QFTz o[ Loreatoin wouifolls |

ﬂ 0,4 LO-?M’IZ—I% wqm)q[o[(/( 1S o mn}\[o{i M Q/m(owéx \4// o MQ_'IV'"C
OVL Sigmor{-ur\e C”f”f-“ ’f‘) ~ B
° ,4 Lé)r@w’f%fowl W\GV\;J»O(’O( VJ Caaeokﬁybé&((?/km&l/%aﬁ 4& M
it acdmifs o 9:\_%/ SWUZMCQ, = H, [.e. oo

coclinn /f L%DR/ Shvga (e HWJ' (0 W’/uﬁécfl_eo/(— p’\ eC"QLf
Oncz Q)/ Qoug W@X'ILWS‘)L[Q Cccuca,,q cuvvt,

|

o [evote 57 Lac the CcCJ' aaor?/ whog Lo
= oéyejfs o< or\a,m‘J:eX a,m/( #m—ofi@’}qo/( g}lﬂ LOrewJ'%(a/w MW"S /\/
‘V\/ldv(DlviS‘lMﬁ s me‘]‘e/t‘j'lm o'w'o( ‘HW\Q"CJY@M%&FW ‘Préﬁzvaé @M

ISOMQ#HC %éeo(o(f'w;s 0[-‘ M”?/V) Su% #me QZ(M)Q/\/
IS Opes and comsedly Convex.



o Apary (MEBWeE M) of Loc-mophisns o b / v |z

A Commmon {W&Q+ V.) CdaQJ CWSC‘(('Y D&Sao_w_vl_—) Wﬁﬂ:@h VL_I, 172)

= @
l\][ ‘M}r& Q)([SJS o Comsuld. Cuvve Conwem[lu 44(’{4) ool ‘12 (Mz) XX"@

° A LOC, Movf)lusw\ Vt M—’>A/£o Cwl[eci, CO{MCL])/ Mnovplv\Sw.

N
C COon nd CCMA% Ur for o
L LN contuins o Gy Suag o W, T%Z

/41/! A&FT L{"’L(S #&9&. L—Or%'['z-[dm a—ié?ww_J\n“c S'I'?MQ‘]'IM'EQ 'I'O izgﬂé\/odc S')’Yuc'}"ur&
on t4e 74{04,1«\7[0“4% 0é%wl&$ OJ Qo @FT,

For simpliarty, T will aslect () alyehoic aspects throghout 42

V\/Lm\g— [QC{"M"; Sevn,u aMJ J.OSCV:LQ Cfacw-}ww\ ob%va“@ o(} C?f"l
n '['-?/vwrs oJ, OLSSOC_;a‘J_’(V‘Q a,ud( L(MI'J"C«Q__ lgz,Lvoo ovv J-\Lad( “< Q[CLIav

[Sez avAIV. //gOZ. ijggg— q[c’v q§~_‘57'7:4¢"744—23 L ’t@rws OU[ on(MOIw‘Q Codecc,/on‘?o.j




%L’ (aum#: -Freclo haggen = Vo g ) B

Av ARFT o o fumchor #:Loc —> Ay o K actegory
of osociateie and wnidod K-aloehon thof sudis fis e bllons PREPERTIES:

l) E\Aé‘]‘@w} cmsa(lj?’,i T,%V oyevy Cowga% obsrowvt ""ng v
(V['f }(4"'7N)—L (Vlz Mz F_P’V)} '[LLQ— w(meck COWMM}'%}V\/ /
A
L‘ "jy‘w})o <7‘(“(V]4)@ 74@2)) : 51('%()@ ﬂ{(Mz) “‘974[11/) ly M

IS 2240«

(" Sl epoted Sbseriolls cammite”
‘H) Time-slice. axiow: tov Go=ry Cw'{gf MWPZMSW' J:MM)A//

A9 A S5 400) 15w Mgy somocphisn, T % __
2.

ir Ti
—EVM 2 Vo {AAJ'TOV’ }




?EOPEPT}’ Vs STRUCTUTRE ,Cf

E\/Q,M lZ\OM.?L\ Mwwy AQFT = TFMVI ((/OL/ 14’[3/)() as '1'41 q[fl& S‘u_l. Ca"/?ﬁOIZ
OQL Q[MN\GJ‘O\/S ?4 :oc — /‘(’[(7”5 SQJ7-¢¥7W6, the ?FOPEPTIES I') cww( il‘) aIV‘GO
W COW‘&LVI" o(,qﬁr‘mhom/ ‘HLQ»& orC  fesong k/liy {\[‘ \4 lgg_—ﬂﬂ,l/ 'I-O ;z,.,‘wu{g_, ,) W—a(ii %) STEMCTW?E:

/() PEOPEPTIB "V’qy »‘K Vio[,cn"erL L )/ uw)vwmz, Cﬂwgvtru_c_'j—(Ov;S
<Q\cf‘ Co(,[w”ls/ [(Obw Q«V’f'&nﬂowg/n)) wl’mlz STRUCTURE W fre,gevvt/{.

Z) !V) (/VI?L}V @‘{‘2307 1LZLQ£J/7/ commu‘j‘a"l'i vﬂtf (MS w EWJ'—}@,;,@ CWKL{‘V%)
A ﬂ- a ?PU?E?TR’ Lot am addilioy. 0 STRUCTURE . [_[?V?B-Wca/o(‘v E,,,*aL,evaj

ﬂlﬂ 'l["\m"S("\Cﬂ QXl;Dw t/.) Qqs}ty IMPW‘I_{J a0 S-f_@dCTb(FE_ 197 meazowlw'v)
|oe —= Loe Laud [ o otgoris.

BWL EWs'Jw ('_cutéo\&)l7 L More C@M/L‘OOCM-]:_@% Leca,mva - la;\/a(\r@ b)w».y &’)ﬁva%oﬂs.
S D uié_ —l[Zc&n'nfaeA Z\,awn Of)@vqﬂ( ‘LL‘@”?' V

o



%— A COlOreal. OM (c(\l'hm- Wlu[V[fCoﬂLeﬁ?_/‘Z_) C9/ C@wﬂg[" OVL -ﬂ.,a A“oww& oZan E
(/f) ;4 (o{b.c)l'tov; 0(][ oé;eJ: Q,L,c/_,-- E

(2) Fov exfl gl o st ()= (G, wp%od;/j
af[tonsS
cot O() o gk pon skt N
Cg) CO‘MfOﬂl'lom mops @{D KTC GQ(E ) — G((—_;éh))
(&) Uil e e O
) Uik eloveh e OC) £5 %

Qg_) ?szvkuif'awa actions 0(6)‘ <9Q”:) -2 @/<t6)
Seﬂ"ls\ijé Su,{ij“muz_ 0500‘&717‘/7‘77}%;\[0@7 owm( ‘ZTWi\/ar?cwca aXlomS .
Dﬁ; /4VI C?"Ot[jﬂbvcf A with values wr @ gymmzj;;c mme QA+ o (T I)
‘ < r)/ /X,
Cowsls{Z o('» ‘H\,& LO(/LO‘—JW‘& L-LA‘L&
Uler e G
CZ) Tov eacd pe C?(E), o T- povplisu A(LF) ACC;’) = A('l')
(=1

< j 7%03( ‘LQQ sSS 1S u VL |
;&Vmud\m Z{_{:lf:’ M@] b ColM(Jq"JvL(L W/ C'DWIPDS/:I-(OW§/ O(IMJS c:w-’(




M Tlne aSsociotive Of@vo.a/{ 145 v Frvem L)/ e /ol[ouow}, 010‘}7\_: &

(”) A S/hy@ EXC;J' Z
(2) A= A ) = Zn  Hie gobibons ou e

w-f-me/;
3) y(6/ 66 6)) = elppy— Koy - (60 06) }Q %
blok ?va{,,{;w S Mﬂ;ﬁw

CLf) ’( zéz +h, W%?M‘f"
(B) (9(6) CG‘) = 6‘-6 Vviel ?vou,') OP%aJYOw

/4(/\ AS al%ngL Wr”\ vahuo Vw (V,ec”“@ IK) u_> P(‘qu:g'z7 A aSS‘oquw& Wﬂf/{ Mmltlqu
”< Cl.l%év&, WWLLI ‘)VOO(MCVL ,U /{(@z) /4@7( -—/>/4 %vuo( ol»mj' LZ A(eo s “< "_‘>/4

N —s X

d@qz > aq?

Tov o geenl Ge As(n)=2,, ~e have e

| oy />/A< l'nuuﬂp()@\é'ww 0()- n eferanls
’4(6) A / 77 ‘l’hﬂ ovJa,,/ 0(/1’6'}‘&'{20'( 97 Ge ZV! :

O(,I@W@C(V, . QG_4(4). o -ogé‘4(v,)



The nexd ZXO\V\APLL Lo re_l«e\/a\,«ﬂ!" —,LOV XFET. B
:D@J: A—m Ov‘]'lnogomo,g Qa-#@a?_[_‘//— w @ Pafv Z::‘ Cd/J—) CovvsIS'}'bv‘Oc‘_ OVI_

OLQIM:»@/ Ca'(‘éévof)/ d owza/( o\ S‘MQSZ/VL _.-LE, MO\/G‘-X{‘ Mov d QV[ '/'LL@

SQ.VL o<l— ePM.iVs 0d~ mayplviSlmS {'O aQ COmmiown W} Sa‘J'lSv[?/W?;

L,) gymme‘tr/ ? 't]" (41 le) el , -H/"Q"‘ (\42 [ Vlﬂ) el .

() o-shlibty: [ (ub)ed Ho (gdabghh)ed bvellompsll g bt

Bﬂ_&‘ T[IZ ’fﬁlqa‘l’or‘lz-w_b_d'\’\ OPP/VOLJ( PZ; 0‘390"-70“1:?':/{ W/ Clan GV‘L[‘“’aWwQ Q%"J'Zvorf
a:<Q[_-L) V_} ?.W—QM ‘oy 'H’LL lo([owm&, O(o\‘(a\‘.
(1) Ol are e obpecks o}

2) Pi}@)s gk(vt?...qlw) e?‘Zqu(c;[Jc) : lcila \7[@&6?
3) ¥t o go)) = (g g
4) A=, < B2 o
(5) %Céj(qu---sfv) = Hc,@) "“46(“0



Pir/\': 1:0\/ d: 0{)2,\,\ (M) ) ‘sz Cm’}e?m‘7 od» OPPM SuquLx oﬁ] o wmvl M/ My(
1 C/(l—V[UV\.Lo'{ 57 o&?aowd‘m%)[.Q, ((/{,,_QV_)_L Cll{z_é\/) ,YH_ M,,/)M-Z_"?L/

[Z

?a' V_) W W LU){C/{ -{-O\/ \][ULL‘[-Ov‘\za'I'LD(‘A o\[s(évoﬁg (}\ Lo\ COS‘J'QU@ /éw}tuvtvv\. A

Iy A&Fr/ we consiola, Loz = (LOLI,L) with 1L yive- Ly cousall o(/s?omLM
O(MJ °¢(5° I‘I‘i LOCm(/Za’bV\ Loc, Ewy‘g od/“ a&Wf Mom?[«u‘cm«?.

ﬂze.—c,w‘: ﬂer& exot cauonica waivv@uc% OVL Ca‘]‘éyorm/.\
EMFTS w/oud ']’im—sh‘cq,i = g?,;;_ ~alphos Al&w%

v 2?,’—0—&%7\//4—3—@147&.\'»/) » Vfckg

l/BJoowcluaw ‘%O+ -[-'e’MSW P\’Ooéucj_

tnol.
?AQFTS \A// J'fma-sb‘coé Y E(P“’;E’cwﬂfﬂ — alseheo W Al(‘lk?

= %(Pto’;tmﬂfﬂ g//(-s-od?ng v Vé"k?



I+ ) \AASJWC/‘J'(;'Q ‘I'U U.Mv(afvﬁ'\,»a,vxc/(z LIOOO o ?L:c’o(l?gL\.o\ S'TEMC.TM PE NO(;{Z-ZS '[’LLQ/
E instera CM%L’LI P?@?EP’T%

Given sy cannlly dliggonit (d 2 V)L (4, Ho—>N.),
we heve  oun ALgk—-movP'/visw\
A04) AM)e Ap) — AlY)
Y ® 4 — ° LU
&Cq,u;& f-&d's S A[ak—mavplw‘§m/ e J—ww{
l
Ad) (a0 @ 0] = AGuly) (a@,) - AGd) (o)
\|

I
(q4~q,\,)zi7(qz-a'z) (q,,&qZ). qu‘qu;) &
WI‘]’DI 'lLlM/J W QOMPM’-I-Q :

4G () - ALY (o) = (s %4) - U w&)@ o« *y 2 (A%a;) - (1 1)

= A&z) C“z) ‘ A(Vlﬂ)C“ﬂ)
A E{/V\S'—l_&/v\ QC(MS‘&[»HY Zoaows }Vdvm oL @L;‘C— q(%\lym WMCT%PE

\/lé( am ECJ(W&LMM"H(:[{'OM a/vy.{w@,,,—(- Z

|7



(PL\/SijQ M &/Pk{,‘]‘a&J’Lom &
74V1 AQ:T— Cowmpp w‘r”; fwo JYPD/_) C%], ”Wluuv\rl)cuhmsll OQ[ cr(AaM*]-uM‘ oLésza,Lz%'.
1) " Qonden " pooacts e AU)0AH) =2 M) v el pcatine M

2) ”Fotc,{vviza/ﬁw ' pvaoéudZ A(J4 Q[VI) /40"{4)@ --@ A[HV,) —> /4(/1/)
Fw e }mm}17 OQL mmluaﬁﬁf CO{M.C&%/ casaova ?QL; : M ,_—>>A/2>

USin f‘e“(slmhqyz,,, |5 m;hale&y/ 7) lea( be. Qo»”ev(:z
e me*ipUco«.l'tc:w opezmwlwx‘/\ Oldeb« ow W/ﬁﬁﬁ .

_Iiupwmu,t These two dpen of prodicts ore comptible
m e sease B %(J«JM,) e /4[(7;,4- erlv‘rws :




How ‘H\Lg ‘AS@VZWQ J—@V um}v&/Sa,{/ Conetruchons AQPT;Z M—
The, Feuowwé/ i—e_ga[-f }\/aw, %)ﬂﬂ/ow(/ '[’A.Qa(“/ Lo % Lte?/
77’“’"1 L@‘J’ (‘r @,I) 196 L Q'COMFZQ;JQ S w-Me;qLVVC molfwlo[a/q» COL‘IZ(7®{‘7

)%V Qvery olored Of@vao'( 8 ‘I’LLQ (’_oA‘baof'f A[g@,m QL @ Q/%"LVOL,S
WIVJ"LI \fOx.[/fAlg A %) ‘ol&:wr(ﬁ’k
) For erery W.WPLASM FO—>5 of coloeol g, the pullb feenctor

P Ao (T) — AlaoCT) s ol odpoc (gotic Wt Kaw odecsior).
Devchoy by Og1=B@ hs the AQFT eead assmcinted wf G=(4,2)
ool E/v AQFT(G) = 3@,(\/@; ) ks oﬂLe&oV o] \/ecué— alsehas »n?zd‘
Cov: a) AGFT( d) o b omplete. q[WiW miéo&mﬁ cofegory .

b) Tov ey wo7ow& i, T G—2 D, Hae U an adjunchou

AGFT (B) —=— T JaFT(5)




:4@6)”(‘0&‘!19‘4: Doscet wn AQET &
Imvwww& haye emlf mounaged] lo dofug o AQFT on the ful
subcategory Locy cloc o e b whose undebys wmal o diffameplic do IR
Reshichus, L hom Loe to Loy | ue gebam othogond ke g Loy —= Lox
ol hemca oun m(ymhofn ) - oxbesion JWJW)

AQFT(Logy ) —1 ~ ARFT (Loe
—
6’»:: dS‘?’[c(‘lu—v, J*M{/?LCT\/

varDSlJ-lw: 9' —48* M,‘L,E AQFT(LTC<>> W oA éuv,éé care/&chve. QML@JZ&,O,V C"J’

AQFT (Doc) yie Hoo wrk yiid = g1 & « wnbunl isomophssn.

Dofr v ARFT de ARFT(Loz) subtchss descnt (wrt: Locy 25 Toc )
IJ- ‘lLﬁr,Q—C—W\reSPoJ'Y\o'(AN?, Cﬁwpombv\d‘ 001 the coumit € 3.’9#4 £—>A IS o 'somw,olu‘sw,
Excagle: The et scalu halll suhsidiao Phis closant conclibion, but gange g iy oo HOT-
ba Hae sz‘J' LQ—C—']'UM()INilL onhoduce o b/i;;luz‘/ Coffzaow‘c»vq- Spenayo Uizotren
o Ho o coslibon +hd aplis to gouge theores.




§MWW7 &

GAQ /S Ouy{qu' o ()/ZQ,?QM,Q" O(Q,S‘C,WPJ'LM an q,(,gﬁL\/oﬂ over Colweo'{ @’)Q/\/qpé @"

°T—LIIS FQVL’VMVLL’J"W‘ 4_‘W"‘S +LLQ— EIMS'T]ZMA Cmfo\(«'&’w/\.c/( W‘S(/cz aXlowmg
brovn PROPERTIES wlo STRUCTURE, whidl hao vaviows advantuges

/,) CWCD.PJMQZ L;A_/-Q/\/Pkb?Latc/m c)(]~ El/vli'l'&/\ (mg‘mu{'f Viou E&Mamm"?"ll‘uvw OW?W

.

2)%\/@\8&/@ Comd?uc,'hﬁ} P(e%v‘;‘é/ %( A@FT&X{OMS,

3) Stk pourt bv bighon, cdeeriod AT (et ok |

° /4. Mcwl@\/& 1;\,"!'.!24@3;"&‘,‘\5 W;Mo»é M§Jrucﬁ&\/l ) +LL2 QX’J"‘* e QJana-JW
41 AOFT (loe,) —=> AQFT(Lec) 9"

This & o rdusment o} Frekabogen's wnivesal aloebn
OkoA S‘J‘n\c‘[‘w\.c\ﬁzy 5I\W\ILW ‘l’O ‘Lac:{'dv‘,%qﬁcm l/\ovasay lr,\/ l‘o{)o[o?,,‘cag Q—I:Ta

el



