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a Simplicialset is a functor

X so set

simplicial sets are a good substitute for
topological spaces in many contexts
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Let Ain denote theith horn the simplicial subset of
An obtainedby removing the interior and the face opposite
the ith vertex
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can do homotopy theory in Ce a fiber sequences

e limits tone of the major ways
to have homotopy theory Algmplic

For objects A B E Leo can associate a simplicial mod
set Map A B To Map A B htpy classes of
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Example sketch R ring
There is an o category DPerf R

O simplices bounded chain complexes of

finitely generated projective R modules
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I simplices pairs P Q of o simplices

together with a map of chain
complexes

f P Q

2 Simplices diagrams j
P X R

with a chain homotopy from h to gof



ho D perf R is the derived category of

R from homological algebra

q
see Lurie 13 Def 9

DYE is a stable o category

O object 30 70 2

maps have fibers and cofibers

fiber sequences cofiber sequences mapping
cones

objects can be desuspended by shift
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can do stable homotopy theory in a stable
o category

X Y objects of a stable o cat

The simplicial sets Map Y E X nzo

define a spectrum ie object in classical
stable htpy

Let MoreCX Y denote this spectrum

Truestory You can take the derivative
of a functor and the second

third etc derivatives

Goodwillie Calculus
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The first derivative is linear in the

sense that it takes takes fiber sequences to

fiber sequences

The functor taking an object of say DMR
to all the quadratic forms or bilinear forms

valued in some line bundle is itself

a quadratic functor meaning that

it can be recovered from

its first two derivatives

For the definition of a quadratic functor

see Luriel4Deff We will use the

following examples
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QS and Q ane quadraticfunctors
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Singular cochain complex CM Z

determines object D
Perf z

Intersection pairing
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L theory and Hermitian K theory

input.ca
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Q quadratic functor nondegenerate

output spectum thus htpy groups

L groups Hermitian k theory
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