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Vandenberg , Garner Types are weak w -group aids

Type Theories Monoidal Globular
→ → Higher Categories
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A Globular Multi category coasts of
'

.

• A globala- Set of Types
• A globular set of Terms

• Terms can be composed



• A globular set of Types
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• A globular set of Terms

An n - term f : T→ A is a generalized arrow

The context T is a globular pasting diagram of types
It is a type

A
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Terms have an associative and unital composition
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Exampled
Every dependent type theory induces a globala- multi category .

Types (→ Types t Dependent types

Terms f) Terms t Terms in

dependent contexts



Eple : spans
Let C be a category with pullbacks .

There is a globular multi category Span 't
'

.

• O - types are objects in E
*

• I - type , are spurs of le
O

• 2- types are spans between
spans dy
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• terms are transformations between spans



We could also restrict the class of spans that we allow

typically ve want a type to be some sort of

2- sided fibration .

e.g. Van
der Bey and Garner



"Virtual Double Categories are l- dimensional Globular Multicategories
e.g . Every pseudo double category
Typical Examples :

a O - types are
"

category - like
' '

• l - types are protractors
• O - terms are functors
a l - terms are transformations

•

:



We think of objects in globular multi cutey. .ie ,
as
"higher category - like"

First example :

• O - types are strict w- categories
a L - types are pro functors

• 2- types are profacto- s let- een protractors
:

a O- terms are functors
• higher terms are transformations



Type theories Type theories
with Hom - types

with ldt2P"

\
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Spans → Globular Multicatego.ie ,
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w - categories collections of
"category - like

"

objects



A globular multi category has homomorphism types when :
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For each K - type ( variable ) x : A
,
Of Ken
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in an n - context T
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Let fit -7A • 1- •be an n - term

Itv1
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For each k Cn
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Type theories
with Id types
\
,

spans → Globular Multicatego.ie ,
7

✓ with Hom types
w - categories f

collections of
"category - like

"

objects



Globular Multicategories → Higher Categorieswith Hom types

• Internally
• Externally



Internally
Observation ;

The theory of Globular Mnlticateg . .ie , with
Hom types is essentially algebraic
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→
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Pre sheaves on the shapes
that I have been drawing .



D-type

By Yoneda a O - type in a globular multi category
is an arrow from the generic O - type

•→ X

When we have Hon types , by adjointness, fµ• → ythis is a Hom type preserving arrow

"

F-* • is the "theory of O -types with Hon - types
£



Claim : Fye . is a normalized contractibleglobular operad .

So every O -type has the structure of
a weak w - category .



Def : We say that them types are strict

when there is a unique 5 - term Tact )

for each variable K
.

← Extension ality in type theory

rx ;f=rx;f
'

⇒ f -- f
'

we think of objects in this case as
"
strict w - category - like

"

.
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theorem
Let y be the unit of the stricto

-

fiction adjuration

Let X be a globular multigraph
F X
H

Then € is an acyclic fibration .

US F*X



Ee e : Fast
.

= T the terminal globular ope- ad .



•

Example : Let I = I be the generic O - term-
v
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• Every O - term in X is a weak w - functor .



In general :

• n - types are weak higher profunctors
• n - terms are transformations between them



Externally :
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The collection of O - types, O - terms
,
transformation,

between O - terms
,
transformations between transformations

. . .

should be a weak w- category .



I is a globular object in blob Mul top
op

we have globular opera ds End#I ) in Glob Mutt
*

End#I) in blobMultics
,



Theorem :
op

-

End#ft) is the terminal globular opera d
i.e

.

The collection of strict w - categories is a

strict w- category .

op

theorem . End#ti )

the homomorphism ¥ induced by strict ification

End (ftp.I)
is an acyclic fibration



ayy
: End#CI ) is a normalized contractible

globular opera d .

Whenever X is a globular multi category
with Hom tapes ,
the collection of O - types and terms in X

is a globular w-category .



Collections of
→

Globular fhlulticateg.ie, Higher"

higher category - like →

objects
with Hom types Categories
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