
Exercise 14 : 1) 4 is m - quadrate ⇒ Lqlx ) is lmtk) - wnnective whenever DX is k- wnnectiue

2) 9 is r- symmetrie ⇒ fibf 91×1-794×1 is fr - H- truncaled whenever X is

k- wnnective
.

Next goal : make qualitative Statements about the maps Recall : we calaiated ↳(DPIR!)
in terms of classical forms

LIDPIRI, 4! ) → 4DM49 ) -> LIDPIR!! ) it UP) = EM- spectrum in degree

for an M- compatibte Poihcae structure 9

Thum : ht 4 be an m- quadr . M- camp . Poincae structure on DPIRI
.
Then

n-nllDYRI.im/-rnLfDPlRyg);gfanisom.hrnE2m-3surjedive for NE 2M- 2

prellen : Step ! : show that elements of beth sich an tepresenkd by (Hq) sth
.

X is f-KI- wnnectine if n = 242kt | assuming NE Zm-2) ⇒ kenn-1 ie m> k

↳ X = Pf-k) if n --2k and X repr . by a complex come . in degrees f-kikts] if n --2kt .

Profi Id. le - k .
have a fibre Sequence

ff) Imap, ( Helene!Mag-> Nitrit)-ÄL:(Pleite Ängste , N)
- - -

7-2h is connecfed
.

7M-l - h

F- > KTK- n = 2k- h ? °

7-2h- n > 2k - h 70

can poform surgery on Pll] → X
, simlaly as Before we inductindg see Steps .

of
A

Heft : For Hd- wnn . Poincaiobiech X for ffn
,

the map Slnoitmlx) →ÄH) is it
.surjeetine.pro/:casen=2k..X=Pfk?.hbnseg.uena(f) ⇒ suttias to see that SÜMAßIPFKI . N)

m>ksimilarlyfrrn-2k-tiswnnected.ttis (mtk- n )- wnn . t Imtk - n ) > 2k- n > o ✓ ⇒

surjectintyg@Step3i.similar
argument for lagrangians wrt 99M and 9 in a tktwnneetive Poincore object

for sie! .
⇒ injectirity of ⑦ .

Da



Cowley : Ln ( DPLRI , 91) → LNIDPIRI , 997 ) is an isom Gar net
,
swj . for nun

↳ (DMR) , 9¥) → ↳ (DPIRI , 98 ) is an isom.hr ne -3
, swj.fr n - -2

In fact the fundvr h: DPIRI→ DPIRI ektends to an eguiralence of Poincarearcategoies
2

( DMR) , fürn ) → ( DPIRI , III
" I Exercise: pure this and dedua that

4DM49!) and Köln , 9k)
⇒ ↳ ( DPIRI.FI/--LoIDPlRl,9EnIEW-eYR;M) are 4- poiodic

Nextel : What can one sag about.tn/DPlRl,9Y ) for n > o ?

H will be wnnenient to give a technical definition of L- group with wnnectinty estimates

on objekt lagrangians .

EHER : LÖ
"

can equiv.be defined by saywig . X is TI )- connect.
+ Lagr . ↳Xsatidy L is FIT - wnn . § hbk>×) III)- com.

Definition : R, M as always . na, BEK . ab> -t , b > a- t
,
nta = o k)

,
Q M- wmp . Poincari der .

Let LIGNIN ,
q ) =/ 9

"" Classes of Poincai object
(Hq) s.tn

.
X can be nepr.by

'

a complex of
"

lengua
"

conantr
. necessariig↳ those that admit a Lagrangian| in degrees III ,

-II ] L conantraled in degrees

Skptt} of the last theorem can be phrased that for autarke a.bin ,m ,

Heft"I4Mit ]

Map ÜIDMRI ,9) → ↳ 1DM49) is an isom / swrjectrn .

aua skpz) hat Kühlmittel -> Übliche ) is an isomlswj .

" Short Symmetrie L
- theory

↳Ranicki
"

Thy : LNIDPIR) , 98M ) E L!" (R ; M ) := Lü
""
-

(DMR) ,9) hr nzo . ¥ repr.bg chain camp. in the
M Intervall f- n ,

o]

Prof : t) elements of LNIDPIRI , 99L ) can be representedby-nt.com .

Indexes
cuncentrated in

2) on t.nl - wnn . wmpkxes , % 1h49) XD ii. INK HD is an isom . [n.ee ,
.]

3) if a fnt - conn . Poineaöobj . admih a lhgrangian ,
it admih one which is fn-t.tw/nnectire

1)+ 3) follow from Surgery , using that 999M is 0- quadrate .

2) follow from the observation that 999M is 2- Symmetrie .



very module has a proj . resolution of Length Ed .
⑦ I

Them: ht R be a Noetheianrmg of finde global drin d
,
Mas always . ht 9 be a M- wmp .

and r- symmetrie Poincae str . Then the mep
an ihm for n> d- Zrtz

↳ (DMR) ,9)→ LNIDPIR!% ) is {
injecn.ve for n > d- zrtz

To pwne this
,
it is work to get the stage using t- Structures .

µ
q.DK/RNoen.ogfm.gbbed

dim
.

f-structure 6 the

Suppose 8 is a Mall A - o - category eguipped WI a t- Amateure ( 9%
,
Go ) restriction of the

usual Peostnikov f-str.

sginenadualityg.mu . D :b"-79 we consider % :p → sp
°" DIR) .

XH mapglx , DX)
""

and day that a Poincaö structure 9 on 8 is

Exercise : Show that we have
• D - camp . if the dualityass.to 9 is D : EP e not nedehüed the nation

of an r- sym . Binäre structure
.

• r- gem . if FXE! the fibre of the map 9kt→ (x) is f-r) - truncated

Eklnzo
µ

Using Exercise
,
we can dehne üble ,9) by Interpretern

"
X is kann.

"
as
"
XEG.la

"
.

We will now formulare a general theorem
,

but prom only a Version of ⑦ (the general can is just more

book- Keeping )

MI Ut b
,
%. .!. . D :S

" -79
,
and % as above . ht 9 be an r- Symmetrie and D- wmpatible Roincaö Ar.

tssume that DfGeo) EG -d for some d>o . ht NEK , a
> d-t

,
bad bzd be Integer slh

.

• nta = 0 (2) and • a ? - ntzed -Zr

is an isomorphismen . Thm
Then Lübke) -741991 Löbtau ,) → In Ni)

9 rsym. / /
✓ v

Exercise : prone Ihm ⑦ from this Mutt by unsinnig the did"" Löbtau , qsm) ¥ Ln ups)

proof of the simple version : R Noch . of dim d
.

Then the mgp
Ranicki : n> Hd-t)

Ü
""

(DPIN,9)→ lnlDPIRI.TL) is an isomorphismen for n > d- t

Ihm betonen
,

-
^

HMM ,
9!) - - E .



surjectinty : ht [ X.g) ELNIDPIR)! ) . Recall that DMR) has a t- Structure ( DMR)
,
DPIR!)

and that DYIDPIRI :o) EDPIRI > -d .
het zu : DMR)→ DPIRI, be the can . truncation hinaus .

We Wish to poform snrurgeries on Hq) to make X t.nl - wnnedine .

Unsicher the mgs X→ Ein. :X and gply SÜD
,

to oblain a mp

W - süß!-n.> X → SÜD
,
XÄX Exotin: it one can poform surgery , then the Surgery trace
*

q
is can

. guiv. to G.nlx ) and here the surgery
Exegese : WER>, -die Output is tnt- wnnectine .

Find that N! (w) is HI-huncated ⇒ can person surgery ⇒ swjeehuly V

niedrig is simdw
, performing sergey on a lagrangian : Assume Hit) is in the Kernel of the map

in question , ie. X is tntwnnect.ve
,
and 7 legnangian (L →X. g) .

ht N - fiktiv ) so that Led
"

:D
,
N

. Let T"View : as mepi :

N
'
÷ -2
"

'D, .net -> süß
,
LAN ¥;]! t see that Nemeth) is

C-It- truncated

④

Corday : Suppose R is Noetheian of global dimension 0 (ie. R is semi simple ) .

then

1) 4,1DM.IT/--otaksm.efIaI%fEII!i , Exercise: show hat . ↳„ Kimono

2) Lzk (DPIRI , 9.9) ± Wo IPNJIRI , 98
'

) µ? -2
YEN = 987 - km (DIR! Into

for quadrate , even ← orgq, gar

3) let (P.TO?q)beanM-vaheedgm.formsth . ib Image in WOIPNIIR! !! ) vanishes

then (Plo) , q ) is (strictly) melabdic
.

✓ =D

pneof : Thm tags that . Län ( DMR) , 9) → lznlDPRI.ee) is an Bonn
. provided 0 ? - 2h +Td - Zr

• Lin! IDPIRI
,
9) → Lan

. , 18449) is an isom
. provided - t ? - Entsetzt -Zr

⇒ -2 ? - 2N-Zr

Mean 9km is 2-m syn . Es

1
Coroffarg : R Nath. of global dimension d

.

Then the
map lnlDPIRI.FI) → LNIDPIRI

,
9! ) is

an isomorphem for n ? dt- 3

Es ! " { ←
Assume R is 2- torsion free

.

Ln Moin)
""

Exercise: ht R be comm
.

Mieth. global dim d
,
M--Rfid .

Then the mep LNIDPIR!!!) -> LNIDPIR!!! )
is an isomorphismen for hzdtt

. Hit : Mate LIDPIRI
, 99¥ ) t LIDPIRI , TEE )

+ likewise for gs .



Goal : Complete 4DM49! ) for R Dedekind ring with Traction Add a numbo fidd

( i.e. rings of integer like R--21
.

So far , we know
← Frack)

true for R Dedekind
, charfk) # 2

↳(DPIRI ,g) =
KÄMME ) for ne -3Ä { LNIDPIRI, %) for nz - z Exercise: how this for n= -4A.


