
Type Theory and its homotopg.lkoutre aspects

It is time to corn the right to be an LMFI course !

This section of the course has three lecture
.

Lecture A is about tle syntone of type theory ,-
with a particules emphases on Martin . kif

enduction principle

culmination
g with

the identity type wah factorisation system
lecture B miel be about He ( pre - Hittdags )

catégorieal interprétation @ type theory, with a particulier
emphasis on cohérenceissues .

Lecture c will be an introduction to the homotopieal
aspects of type lleay : univalence, hlevels , higher
mdudur types, and,

time permettez, agumpseat the
meat high groupoid structure of identitz types .

It is Hill a mater of research to have
"satis factory materia for a future lecture D about the

| catégoried interprétation of homotopy type theory
L CIMHO

,
and also by insufflaient awaeness @ recentmoles ! )
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with respect to T- introduction
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This is a phototypieal example of inductive type
Some contractors tape ces argument on element of
the type being defined .
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The category of contacts

Objects are context 1- such that Tctx is provale cf . p . 9)
The general fam of a context is (q - p - sit)

= Xo : Bo
,
ke : Balko) , Xx : Ba (Royal, - - - - Kiri Bn ko,- - - - ✗nn )
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[more detail types toit !
b. [✗ ta] next page /

Important morphismes are lle displaymÎ! :D,#A →A
amore generally the projection maps id ! Et-1A .

Exercise Show that projections are composite of display maps .



Composition in the category of contacts
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In reference to p - 24
,
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Some more details

Exercise Suppose that we have Ttt : U TTB : U ftp.A-IB
,

T
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The identity type weak factorisation system
N display mapsL

Rroposition The pain$
DB")

farms a weak factorisationsystem
.

Roof By the exercise p .2 and the lemma of ledue7p
.

2, wedecuce a

- ~7
tefortioni DADI factorisation bromn exercise p. 2. Settrnig Dand6 I

-(
DJI,

we have that LER is tautological
,

and that L
-RI

follon,

by exercise lecture7p.2.

Exerciset Let CL
,R)

be a weak factoubationsystem suppose ona categony4. that

we have chasen a factorisation fesbr .feMac and

~3 < R

Then show that fEl iffddfc admits a lifting. Characterise fER symmenically.
Iv

Exercise show that ( ba D as above
),

we havethat

D is the set of type -thedetic inflective equivalences
,

ie. the

set of maplisms f :T2A for which

there existsP
:A.T p.t. Aof id Cin the categayofconte

~7

there exists E7 such that (
G(OLY),

5,) is a maphismhan

to
~

where " is oltaired by hriplicating eachx
:A

i
I

into x7: A
,

22:A
,

R 3:D2=A72.
- unaveling of T IUG

)

istraszefewns

This expresses a hanotopy hrom for toid K taf
utpjidja Jfpraj.5"-

and p.t. ELEEbPgJ = reflfbg
BDLI is the set of type -thearetic normal isofiliations ie

,

the set of maphisms

f:T-A fa which Ltabing the notation of exercise p.2 and exercise I above
)

6

there exists j : Id
/f-sT

such that
rĎýpč

,ýĎ)

qnormal
1

jobe =id
TT If jçãjfpgjæfèjzã
jfoj - fo
Tttt te-

Ag pg
-

=p:f
fljckgip

))

ğ=
~A-'

frFa
1b)

inolihation



Summary of the steps tchen
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On the
magic of path induction
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A barus property of the CIIP
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weak facturisation system
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