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There is a co fiber sequence
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Say QC Be 1ha
B x and BC x take fiber

sequences to fiber sequences Thus BCC C is

the total homotopy fiber of

BEX Bex Y

tt
BEX BCT Y

in the sense that we have a fiber sequence

BCC a Bex X BLY XI x Bex F
BETTI
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Apply to obtain the fiber sequence

QCC Q X BIT X xQCY
BUY

II.FI E ndeer Qcx



and Y Y X together with a nullhomotopy

of Ely e TQ Y

Rmt By claim this is not enough data

to determine an element of Q C

obtain a form on modified object
We have the composition

TEX_tPX Dat
is Ely
Let B Do.ca 0E Consider

Y X
B
Pact CA

Since Ba s A is called a triangle
We
mayJeptjepjmology

of a triangle

cofib a ID Y
and an equivalence

cofib Y Fib B e Fib cofibla ID Y

Note A triangle a c fiber sequence homology I 0



Let X cofibly Fib B

Fib cofibla ID t

By claim there is a fiber sequence

Xa 3 Fib B QCYIXBCFibCM.FI

BLIP
we claim that q fib a determines a point
of Q Xa or in other words the image
of E Fib B in r9 Q 4 x BCFibcn.tl

BETT
has a canonical associated null homotopy
We have a nullhomotopy geo e TQ Y

B

The image of qlp.biz in NBCFib B Y

ITMorCFiblBlDay admits the description

Fibers X IDI Day



which has an associated canonical null homotopy

by construction

Thus we may let que RQ Xa be

the associated point

Def Xa qa is obtained from

surgery on CX q and FIX Elif
nullhomoto

Claim If X q is a Poincaré object

so is Xa g

Pf The triangle Y X
B
IDF

has a dual triangle
BY DX TIDY

IDB IDL

B IDLE
IDB
DEL



The map Xx Dax is the

map on homology induced by the

map of triangles

X TIDY
soI 19 Ige It

DIY DX TIDY
induced from qe TQ x

The fib and cofib descriptions of the homology

Xa are dual to each other

Taking cofbers of CAD we have

TIX
B
IDF

I 19 BE 11
pyo DX TIDYIDB
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The associatedColfiber sequence on homology



is

DX C

Since X q is a Poincaré object

CIO showing that Ca is an equivalence

as desired A
Warning To make this line up with the discussion of geometn

EI Gien
we must take duals
an un manifold
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C intersection pairingon homolog
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Poincaré object le rmQ
intersection pairingon cohomology

DC m D Dq
Poincaré object cq.ro

NQ 12 rna intersection pairing on homology
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C CS E ED CCM E Em
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XY
The trivialization of the normal bundle gives
a nullhomotopy ID Ey ly t

We
may

therefore perform an algebraic surgery
I believe the result is the intersection

pairing
on the homology of the associated geometric
Surgery Raniki
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cofib SED C IT S C 1 I READ ago

Xa fib cofib C s D
12

2 A D 2 at b'Cid ago
ZHc B

I cofib co fib CFCS D

READ deg 0
if the d
map 29 a b Cidofib ccso.pl deg 1

is
2 C B deg 2

really
represented

by a map
of complexes



homology ZEA D deg 0

4 I

Ker R a d b c deg 1

If I is 0 we will get H S Is in

the right degrees but this seems very shaky
to me

Clay X q and Xa Ea are

Cobordant

If Let L Fib B

L X TIDY

Thus Y L X
is a fiber sequence by the constructionof

Xa



Xa L X

By construction q and E have the

Same restriction to 1

Ye fib L Xa IDCofib LA EIDIDLY

is invertible
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