The Trianaula:\'ed

Avslander - Itjawuau Correspondence

(joiwl' wovk with Fernaudo Muro )

LeCture 1 Stotewent of He Thw X o.PlpllcoA‘\oms

LeCture 2 Enhanced (d+2)-awgula+ed Cai'egovie.s

LeCture @ Ax- structures ouv o\-srouse 3moleal alazloms

LeCture 1

S+amob'ma» aMum?‘do ns

k- Feriec{- teld Le.ta- chavle =0 |, & =% o lkl<w )
All oulazlorM ave fivke-dimensional (and banic | toc s“M\,ud-\—a)

Al wmodules are ri?&' Wodoles .

All Ca-l'esorios are Howm- Biwite | addibive & wile g,alﬂ— iolew.Po'l'eV\'l'S



§ The Tr'\ow\ﬂula-l'eol Avslander CovresPovwle,me (aftec Muro)

basic

T -i-riamtaolah.o\ Ca{'egora. SUPFose ECGT s.t. c\olo!(C):T.

Q Whed cam we say aboot A:=T(c,0) ?

%? ¢ Freldol 1966 , Heller 1968 )

(M) A s sel?-maec,hue (= wmod A s a 'l""'ﬂtﬂau\wl'e.cl Ca’regpra)
(2) i--‘]‘ =T wdoceg i—:gﬂ/\ =y wod A exact a0‘|'o-e4uiv.

& T _Q.i an exoct foaders ow wod A
K:per@cc\-

Def / PVDP (GWCCV\ - Svaghall - Solberg 20075 , Homihava 2020)

A: qtlf—iu‘au,(-‘wg . \,.fri-l-e MY A® AP TFAE

(1) o A=A alaebm a,u+omor|>l~'\sm sudw  that panected

4 ~ ] . . o 7
'D'Ae (A3 = 1A0' %) W\ad Ae. (evem w wod A° it A s \mux:semic'\mf’lc)

(2) Jun: A=A al?fe'am a»hMorrbisw\ suda that
%*’éﬂ‘; o exack Wndors on wed A,

We Sau Had A o fwicted m—IDevioolic (wek. o) i (1) lolds.

Coro (Mamihara 2020) A s hwisted 3 -peiodic.

Q What about +the onverse ?



T‘NW\ (AWH.O"’ 200-'}) A . “\U-IS'\'CA S-FEMOAAC wrt A=A
= (poj2, -y ) adwits a Mamolation.

Q Is Awmiot’s ‘\'V'\O\V\jplov{'iou alcazbmicq. Ls “Uwiclue" ?

Triomgolated Auslomder (omespondence ( Mum 2022)

There is a ‘Dijtc;l'ivt corre.siao\acleme between :

(,1) Po\ifS LT:C) wil'\« c:r a\raelg(a\,ic & (’e(]' st. ao\c‘.C‘-)f—T

u|> +o a1ui\hale.v\£€.- i wod A

!

(2) Pairs (A, T) with A 4wisked 3—P&v'\ocbc woed T (ﬂj\g g,‘Af)

ul) + ea’u'wa\lw e.

Moveever, Hre ‘Mwmaula-kcl Ca'l’eaov'\% w (1) adumt o U\A;\Ol\lf
V6 erhance maeont.
act T ——76-—7 ) w

(7, ¢) ~ (9, & 3 I F . exact ag{,qu.
Al — addle) S~

. F Y
det PWJA ™ Pvfba i
(.AJT) -~ (,j\’. V—’) ‘(:% —?11\1’1 C: l.—'@“"ﬂ'r' Uf’ ) V‘U\«{th\ 1%0.
proy b =7 proy 4\
('m quhwla(, A.N./\:)

Morita

Rwk  Mom’s onof dows  Hat  Awmiot’s HM:Jolodw'om is aladsmi(,
awdd wwigve up o exact calu\valamct.



§ The Mmaula\ho\ AUSlaMde,r-I\oauma Coff%FmAmce

Fix d71 an wwheaer.
Q@ What do Awisted w‘z)’?@"""d"“ alfd.zbe meMA o 2

Bg;e ( IUouw. -Moshine 2008, Oep- Keller - Dﬂ)eﬁu\mm 2013 )

ceY is - cluster Jﬁ\hma 12

(1) add(c) = %'XET\ Vo<¢;<d Exhi(_x,c,):o]l

Sawme i} ambient

tn‘\'eaondis sbelan = {136 ’j' l Vo(i(ol E)(-\-::'r (c,'a)-:o -II

or exact.

ceT is dAL-dwster H\-hw‘a £ ¢ is d-duster H\HV\O owmd,

(2) VYigdy Tlecel)=0 ((E%' aclo\(c\[o!:l:uoldic))

Rl ce : 1-CT(=1%-CT) & add(c) = T

Trimﬂo\qm{ AUS\MAC(-Iﬂmq Corws]malwce, (]-va)

Theve 19 o loi“]ech\ne, cowutvbwdence between :

(1\ Pa\.'\‘s ‘.T. 0) with T a.\a-eln(a\.';(, & CeTJ: d2 -CT UP H ealui\.}. .

/

(2) Pavs (AL 0) with O twisted (4+13—Fmauc wit @ Lsfl,t: S /Ad)

wiod I\c

—

Moveover , +he Jrv‘\mmaolaho\ caJreSov'\u m (1) aduat a wda,uc D6 eubanement:



Rwmbk The corm[amdemcc is given ba (T, Y (N, 0)  ohere
N:=TFTla,ey & T AN\ s am a\a-ebfa whmrrbvism
s Hrat Hee fvu‘Dw'wﬂ Jiﬂarm Lovamyte s ula o vedural
isomorrt»\isw (G:zadd(c)):

e AA ) T 1)
!
Lt A is wownveted & o~ seunisimple |, Hew [o]€ Oot(A)

05 "W"”l““j deteruine A Leo,um\w(\a, A is debevunivad

u? B biwmodule 'tsDMMrI:!UsMB l"\a A

§ Recoauﬁ’n'ot/\ Haeovreruh
+o exclode .SLW\isiuMPle. case

Def A:td ula. wiHA cal..l;w. A=d is ol—ref:mmi-a%ou fwite
'.f dMemod A: d-CT.

A:d-RF ~~~ G(A): d-CY closter ux\'e,aons & A
é ( Awiot 2001 , Groo 201 , keller 2011 )

T (A):= @D E*’f: (UA;A)@}' t (dt1) " prepmy alcae!om 7x A

%0

Thw (Inavna-opyumm 2013) A: 4-RF “lﬂ' (comntctea)

?S(A)kmlwﬂ's a d2-CT obde.d- C wiH MCC3§TYAH (A)

N—

® ®

Coro @ 3 @ chacackeise & (A) auMOlAa aladzlomic, i cad's.



Def (Herschend - Ilﬂawm 2011)

(Q;W)'- q_uivaf witl ‘)a-"em‘ha,\ 15 S-Elc-im"]eoh\fe, I? 'HAE,
Jacobian DJ%&L.:(&L 1(6.,w) s Buike -dimensional & R|F-iu\jed‘\\le.

Thm (Awsiot 2009, keller 201, Tyawa ~Oppenuicum 2013 )

©,
(@, wW): Sclf-ivt'a. 8P = B(8.W) adwits @ 2Z-CT o'aJe.c,+ C
C{,DM{U‘;{&B :}_._-HA. EmA(_C)S J(&.W_)J

®

Corp @ % @ charactevise G (8,W) O\AMon% od%zlofqio tri. cat's.

(A
T (J-Kolshawmer 2019 ) Ay g s stl-ing. o Nakayoumta Ab
us]v\o\) Das r'd‘LamW\n 2020
4 ~
> ool Aa_:"_ &(—lﬂh a AdZ-CT obiect c with LE“‘A ()2 Ac:*ja).&-g)

N

® ®

Com () & @ chavactevise wiod Aff,‘,, ,moma alae_bmic, tri. cat’s

a—

Ez(_ A'(IA“T! =3 (%/ﬂ{’;, )/(7(9“) St\f-iv\:') ”ﬂk“awm\ a-lf)e‘m\

-1 .
b R

X

o @ A
Asz: = Trg_(/A,_) =% (’l %z%%i )/(zaau_muB
! a
(322 -CT objeck in wed A due + Geip- lecerc -Schvoer 2000 )

) _

Aoy = Tlay (AS) - (1) -prepoy. dly. ot d- holander dy. of pe A,
(1) Z -CT in wod A Adve 40 IUNM“ -OIDIJUWVM 201’6)



Rul  Kellor and Reiten (2009 esbblishd a Qtwawils\m Theorean e
Hae  d- Calabi - Yaw closter a\-\'eao% D‘g O amaalio tTﬁuar (.14. :‘7;.)

Rk,  Hanthara (,7-017-) established a Rewamibou Theoveun Foo

ootk Lukeapien o U Bon | T mn vk ot AR Homshbion

4
o (wed 1)/ 7DD

~
d-Calb; Nau with o d-CT dhjeuk (ot wot du-cr )

where  H: Hu. diwm. lmul,-b-ms IJ.O A ubuwite rep- We

Hawihara's  resulls o show um;gr,em 2 ebmnceaubs.

E“_ﬁ_": Keller lﬂ*’; M\"\Mtt& a tae.u\eraf\ Rcwaaw'chom. Theovem dor Hre L‘L"C‘{)

choster cn{-eaws & Ynoki- bl piver wit F,lm\'id- Kelles's  Hazoveym

"e’\\/\ﬂ$ AN u?\wﬂ' MUMYHDV\ o He M\ﬁmc(m'l's I.'HN— Wi‘l'&/ta 6£
* v'\@:d' CY chucvee m W soe ol Koutsesich & Poibelunan ),

Note that Keller’s Hwm  gedvces Had Hee anlowr‘»wm alﬁcbm R He
ﬁ'wtu\ 2-CT iy =& at\t.nlo'\m AlaoLfﬁ. o foshvio.ri,

EV_H_"L (TWISHA) P@y‘; odic u\%ﬂ;rl\h ark Y\cm‘\.('\'\ & wmdude , aw'-ov\a sHanes

+ (Gt~ S A1~ Selbry 2003 ) u”'iu')ebﬁw. olad,m A Rk hpe
. (wa\- DMFB —Iym,\- Ma((,}'\vrgilf_ 2020 ) bivial exkenmsions o

h&knna\un Calali~Yay f{u. dim. a‘a’ﬁ ol fwite 3‘.'0»\,‘. ouwlMS}om.

d- clwstey l-'\HW\ﬂ modvles r\'..a o lenviial wle



A?Fendix

§ Fin-diws ola’s ace d - Calabi ~Yau hired ¥ 72 (ablec Lodeansi)

R Y-y
k=% hdd & A= /T_-f--d.abd. F:=2 Q1D € %8 - aviow ideal

R=U Riy , Riy 678 fuike seb of adabions jri

i,iﬁao
(repefibiaus & 2t (o) are allowed!)
B >
suh Hat T =<RY. % 7 e
: AS R M-._O_"!' LY. I = <-Q> d- b cat- with
('\'AM“‘M 7)1@) / JAFM i d-cT e with

~A~ M n (&.R ) d ) ° DE) alﬂﬂbrﬁ. SDU'A- ‘”A.G\‘l' i‘,g,w"?b\'\c end. Mla

bot wob dZ-CT
see below-..

(1) P homo'oa\u“n swopth + M e D(rert)
(2 T i biwoolle (4r1)-CY : RHow o (7,0*) =T [-(0Y) i (1)
(3) ™ is omvechive : H?°(p) =0

(4) Ho(m) 2 R8/cpy = A (Hu diw)
( Awiot 2009 ) ¢
G=06(0r):= D(p)/Du(,P) is a d-C0Y i oceat.

(Gwo 20M W
) n-.d-CT ol.:ﬁec:\' = i’rw,eliul Marackevisation o

we W5Lﬂ\=k°[ﬂ ZA end . al(a’s o] d-CF obsed—

(5) dim, Homg (7, P[2-43) 3 [R]

c.- MNe&G: d2 -CT é% R=¢ Xk @.= ¢ s G = d- clugler o o2 '&a‘,:A
— beacasse

M v LAAkﬁ“.l" .(5) Sivee A =k& wwst be f,i“, diua. & self. iu'!
pon $4vue how omouplion oy BKO'S

3 AYZ (4".)'“\1 ﬁeﬁd's Lewuma



Lecture 2

§ (d42) -M\%u\a-l-ed cq4eaor1eb

F:addibve cat. & Z-F DF m-\-owwrli\su&

V‘QS{;” (G\cifb-kellu-ol)re\fumwvx 2012 ) A (Mﬂ'tm?u\qjﬁov\ A (3.2)

15 a G‘A’A O"'g “10‘&7\0&5 Oci'x*h"’)'xd"’"'“—)'X'\—?'Xo'_’i?&h}
(d+3) -omale.

‘HML\' gn"'\bts some Ao ma S'\uw'\\wr ‘o 'Hus?- 0{1 'hf\oma\,la-]{:i Cﬂ\'eaoyi%

~n(F,2,0) C‘(*?’)“M«au\a&wl Ud'txao_ra

le 3 - amfao‘o\hd Url'tlao\nj = ‘I’hﬂMtGu\D\'\fOl Ca\‘l'?.aofa
T_\Q\__M (@u{b -Veller - Drrer\m&w/\ 2013 ) CeT:-dy-cr1 SU\DCW\'EﬂDfa

—:> (‘G,E‘ﬂ) haa o (M’Z)-anﬂu\a‘hum wikh (o!-lﬂ*aw«a\%
exact Mmale,

NoRRRErET e
stamolenrd A \. /‘A\;'_/.A Co

(A2} - owgy- e e R Lt

WMakes $mge etn \ i — [43 /

14 @i wot d2-CT

P_m? (fw‘;-\l&“&r - Orrarwwmu w13 ) (7,2,0): (oHZ)-a-Aaulakdl cat.

: wmod T : Frobeniys qLlen A Z. .ﬂ.om- M exuck fuvchrs on V_V‘_C_’f'_?



CD'/b (‘}', . O) : (0“'2)-0\1/\3. C.a:['. Soﬂ’b&ﬁ Jxe ? st. O\M(fx) =¥
— F(x,x) is ‘&H'iua_ & twisted (ah?.)-—rmomc,
Cow ( Chow - Dmff‘b’ = Inaw\a- Marczinzile 2020 )

ceT:d2-CT = T(c.e) is self-ing. & hwisted (442 - pediodlic.

Q What abovt +he wnverse ? . wod A

l
A\ hosted (AH—)'FMQJAC wet T N2> N [ Qj::[jl\ = 4Ao—\

Chooee &: 02 Ay D Papr2-23P P aNna0: ex. seq. A A-biwed’s

-

Fna-e.d-ive L-iuj echve )

Det (Amiot 2003 d=1, Lin 2014) L= =@ Ay : pogA = proy A

. FITRE Lo
Xtz 9 Xgpa = - I X I ITXlyy 05 o S-eyuck (ﬂ\’rZ)'OlMaJe " ?m:)A i

£‘| 2'&!&1
(A) Xagp— Xadpa — - — X4 — 2 Xas — ZXapq iy exoct
(2) N:= cokecdy € mod A . The exack sequences
(3) 0OVIN X4y I Rt Wy — N0 (does wst depend on 5 )

(1) N® (O-?qu'_ank‘]q""")Pq—ePo-qA)
1\

a2 -1
ove ec[u'\\mlw-\' " EX+A CN B! N ) .



T (Awmiot 2007 d=1, Lin 207%)

A\ heisted (d4R) -Fetflool{c Wb, 70 A SN

i‘“?f!\q:?wal\ = pey A

Og: §-exact (d+2) —au\a,h i prog A (3-Muro : dependeat ot S vp fo eqy'w.)

:> (ij_/\, >, Qq )+ (d42) -O\nﬂulw\-e& Ccﬂ-e%org.

$ Enhanced (O\’rﬂ'w\gulalrzo\ calrzgov'\es

A (S\Mol") o\ﬂ ca_"’e.ﬂowb

\{xn:]es\ ~s (1Y) € C(Mody)
ﬂrmlerl Labwiz wle

ALY, 2O ALY) — ALY choin wap ( dlgh)= dip €+ (07g.de®) )

~ HUAY guaded ok wikle HLA) (ny) = WiLAly))
He (A) ordivmiy et with  HOG) (x9) = Ho (A ()

~~3 D(A): deaved b (Comimd|3 gou heocak ) Keller 1”|°l‘|)
HO(«) e, DIA) , x+— hy:= dl-,2) “dre Do sl-modvle

N v

‘Dc(_.{) = Hhicle ("'1 | xe "‘) ?M?ed— d’*"‘md oot
cloguce wades [L1] |, cones

& divedt summands C‘hﬂ cad with Sfu" ANA\’O"W\{'S)
Det CVJovwlaleO\Pm\nw 1990 )

A iy Kawuobian Pfe-h'\omﬁulakd if can t HO(A) e D(RA) g om e_o;uivalewce



Def (Bomda\l'\io\?mv\w 110)  T: i cak (with split iJ.QuAFo-l-cmﬂ)

A ephancewment o T g o Kamobian pL-th. D6 o o4
suda Haat ‘Tﬁ HO(-"U Ad hf\owli]u\m"‘ﬁo\ Cﬂ'\'ﬁaov\&ﬁ-

Def T:dvio eat . LT is di-vgid if ViddL T(6.L1)=0
%/M ('.]"Muvo) Ho(#4) : How - Bunite , H"[a\)..c:‘:(_",gi)‘(..q)_ TFAE
(1) & <€ D) s dZ -closter ‘HH’imﬂ
(Gkozo'l;)“(
(2) () & is o(?z-ruaaak & Gld1=0

(i3) The standacd (d42) —M?Lm m & P o (.4+7.)-aw~.au|q+io\n
0'-{- (G: ['13)

T¢ Wene conh. hold, A is Kavoobion Pfe—laln)-mwaula’rtol
Q_Cf (I-Mow ) (F,2.0): H{'Z\-Mﬂ. cod- (with srlil' iolemi:ohah)

An EM'MW\c.e.me,v\-l' o F is a Kawubian PR'(OI‘*Z)’QM&JWI—QA D& oot
such Hat HO(AY=2F aa (mu-mUu\aM ca+eaom_

‘2_5_{' F:od @B D6 dmutor i o qumi-ea’u'wa‘u\ce i(' Hee ivwh)t.eJ
Srmleol fonchoy H*(F): H*[H) @ H*¥(8) iy am equiwjewlce.

Q_é' (F,2.0): [M”-NMJ' k- (with sle- iszPokvvls)

F hons a Uv\ioldt, ethoemant B hat am enhacement oo oy twp

%\"M\cemcnl-s o F are ‘7\)4/)]'2(1\/]\1«‘044 (vin zij-ana of 7.;4'--291’53-



) Erhanced (4 -omaolaked creqoies s buite ke

(A, 7)) with A huished (-"Hn)-'rMoJic. wyt T: A=A
Ei'—'—-—%o—Aq:FNJA L‘)'PmaA
GS: clowy ot §- wack {.Al’?r\—aMgM

Thwwn (_'_l-Mwo) The AL (d+23-av\gu\al-iov\ (?.E,Gg)

adwmits a uwlqyc enhancement .
ﬁ Tr'.w/\au\ox-\-eol Aus‘wnoler-—IUM\a Cowaymoleme (SUf']MV"”'J)

(A, 7)) with A hwisted (—d’fﬂ-'rwm&c wrt T: A=A
Li= =@ Ar: prej &\ = ooy /)
Qg cm of §-oack Ldrz\-malq

Thw
——"> d 54 evhon e wment o} CP"’:;A,Z, Qg)
dzCt T)rvi)l\- & H(A)
oA LN 2 HO[AY e— D (A) = T
e 3 z | | 3
- C FNSA""’!_’H'(’U

VAW

(T, )—> (A,v) B

lgj fmla\ew\ (N o) with A heisted (dEDY -f:moAic, wvt T A A
A 2B Kanulionm Pn_-(dﬂ.\-a\nodolahol D6 cat’s such Huat
(Wo(a), [d1) = (poyA. ) = (Ho(#),[4])

Have +wo induced (d+2)-aﬂ3ulqﬁoms ou (Pw']l\-. ). \"”"'d do Jrhe-j a9 vee «?



LeCture 3

§ Amiot -Lin (,d‘rl\-omﬂo\nhows , revisited

A\ ¢ hwisted  (dF2) -])eviorlic. wet 4o T 2N
= "2&71\1 : FW;}A = lana N\

$: 0 AN 3 P22 oP9A O ex. SRq ot A-biwod’s

?nj‘&f.uﬁ\ﬁ-
AANNY OS el ot §-exack (4*13’9\-“3{25 v Frbéf\

By de fiwikiou, [S]GEfoi:z(j\_,,._/\g-)

b ocher il Us
Recall M€ Mod A ~» HH® (A, M):= EX"'A"(A'M) :‘cfwiﬂﬁ\@n

dq+2

[8]6 EX‘l'j\?(A,qu-):HH (A;'lA'U)

foc wett in o{i-\-). Limed.
\_)FE_\N,_{- Hoclscla Lk whomlo% hoy & vich alag‘ofa\,'\(_ shructure
( Gecnstenhaber a.\tat'om) ar wll ar & qeovled variont:

(Pro'a AN | Z) b (F"’J A)I . ara\oled Cod'eaoﬂs w 't

O\aaeoh = Frolil N

Ya :
- How , (P, 2™&) jedZ
. meb\'\sws HDW\;(P:&)z T

0 j¢dxu

. di
A(_W;D\\'.:HDU\AZLA.A) wiHa _A_(T.O\B ¥ T;A,\ (dgﬂo-.'.A_)



‘aMM A-w\od.)le.
~s HHTT (A A )Y = Bxd 0 (A AGA)) bigeaded olgebea

HPE (A, A(nd)) = HHP (A, Alnd)?)

4 (Al = B (A1)

Hodsclailol = Take
Ay !‘\‘ﬂ.'* (A,A(G-Jd)):: E)_(_'{':\: (A'A(ﬁ',o\)) cokownlo

also b;aha;d nlée.bm
HH?®* (A, Ale.d)) =5 HWP " (A, Alnd))

ex. *c-f' ot
P_V\)f ( Move 2021) Vl 0 ,Ng —Wx-)LPA—!'-'-)P‘\-iPo1—5 N0 5 A Livsed’s

[‘Lle tlﬁ..*(-‘[\-: A(ﬁ'l“h) : vt Lw.(.{-. wP Pno‘uc*-) A(-.’.—? p is ‘)N'GQUHVE.

Ay TSTEHR™ (A, A0 ) 15 o wwib (a key propedty d )

ﬂogf\_‘f Aot - Lin (d2) —anaplokony ace o\e_'l't(wx'u/\eol lo

s\ \_—_\_}_\_dh’-d (A,A(r,o\)) = EX\-jII(A,«A.o')

§ Aw - shvuchres own ol—slmrse %mole.d mlae,loras
A : Karoubi om pre -(dt2) - nw\%ulo&eo\ ca-l—egora

Su P?OS& Mok

Fle-)
o F:= H°(AY i How\"&wi'\'ﬁ F ~ ?mal\

5% [o\]l - 1-—?;0'1\.4

,J:. ‘T(:-) P"’AA'

Some T

d ECE?” s.+. adol (¢) = F
A= Fle,c) hogled M*l\-pw.



minimal | (wy=zo )

H(A) (c, )2 A(r,d) ]\A\nevi-\'sAAm‘s-\'ruu\'We. ( Kadeisanili 1432 )

For w33 Ma: AR —5 Aled)  lwal=2-n

1.17/1 m,:.n_ IW‘in\= P

Ale,A) i o\-srmrse,'- Vi4dZ Al dY =0.

omla
o MG, =0 Nidd A~ Wy, Wi, Wik, . -

L ‘ﬂ NG
N

®
ND‘F\C@ W 1xq e C

Wi, -
il (./\.[.T.-O\),ALTM)): Hoc.lr\scbv'tlo\ oow\P|e>< (1A

MD(QDVE( BH-J- (.'Maln) =0 (Le-? E\Ne,‘ HWaawa 2003 ) usiug @)

d+2,-d
Universol Moty prodot $ gy ¥ € HH™ 7 (A0 A, Aoy
(O{' l‘e-“"%“" kL ) iv\alefu\flcw\' o}
win. Ax -wode| j* l ( :] FAN CI%—: Al o) )

Restvicted uvivecsel

' dir, -d
Mooy prodoct 3. Tmand € HH¥ 2 (A, Ale,d))

(
Exty (A, 00

(')*iwmﬁ is re‘)reaemhal \0‘3 an exktnsion of A -bimed’s

(S P09y Ny X"?LP.\—"'-'-%Pq—?PD-?A—*O

: ech
K- Pert-’eck PRIEE

(J-Muw ) O* MY € @-ax(A,ALr;A)) is a vt Gie Yis ‘Wa,)

Moreover std (4%2)-am6]es ~ §- exacd [d%l)-amzﬂ&g
m (H,14]1) = iw [(prey A, T)



o4 spall D6 cal 2 H°LA):i—>GED°(A) : How - Hivike

SUFpose Hat & = DO(4A) & d2 ~vigid, CId1=G, amd coseel onler
Hunke divedr sumy & diredt sumwaands.

Mortsver, s0ppose Jcel, st addle)=6G. St A:=GCre)
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