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From 11 to Hol |

+ Univalence

- Uniqueness of Equality Proofs



Constant functions

f: A— B with B : Set

const(f) = Ty o f(a) = f(a)
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Constant functions

f: A— B with B : Type

const(f) =777




Constant functions

f:A— B with B:1— type

const(f) = Xc: I, 0.af(a) = f(a
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Semisimplicial Sets

SSset =X X : Set
> X1 Xg— Xg — Set
2Xo gy 21 20: X0
X12x0x1 — X119 — X1Toxro — Set



Semisimplicial Sets

SSset =2 X : A, — Set
2 X 1L A, A(2, ) = X = X
X (id) = id
X Xim(fog) = Xm(g) o Xin(f)



Semisimplicial Types ?

SStype =YX : Type
2X1: Xog— Xog— Type
2Xo gy 21 20: X0
Xi1xor1 — X1x1709 — X192 — Type



Semisimplicial Types ?

SStype =X X : A; — Type
XX 1L A, A(2, ) = X = X
Yidl : X, (id) = id
Ycompl : X,,(fog) = Xn(g) o Xn(f)



Conjecture

There is no way to define
SStype in HoTT.



Proposal

HoTT + strict equality ( =)

Similar to HTS
but based on ITT

can be hacked into Agda
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Pretypes
type

Types
Type

El : Type — type

EI('N) =N
El('Tlx : A.B) = Iz : E1(A).El(B)
El('Yxz : A.B) = Xz : EI(A).El(B)
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Semisimplicial Types ?

SStype =X : A; — type
XX I A, A5 ]) = X = X
X (id) =id
X Xin(fog) = Xm(g) o Xm(f)

SStype : type



Can we define

SStype : Type



Truncated Sstype

S5 :N — Type
® :I1;,xSS(j) - N — Type
Py TNl g gy Ai(m,m) = @(j, X,n) = &(j, X, m)

d,,.(X,id) =id
$,.(X,fog)=,,(X,g) 0D, (X, 1)



Truncated Sstype

S5 :N — Type
$ :11,.5SS(y) - N — Type



Truncated Sstype

SS N — Type
$ :11,.5SS(j) - N — Type



SStype : Type

can now be obtained
as the Homotopy colimit of

SS(n + 1) — SS(n)



Thoughts

Works for Reedy presheaves in general

—xploit that N is fibrant

Countermodel for SSType?

Solve other coherence problems?



