


further proletarian adventures. ..




...in the post-revolutionary workers' republic




Dependent types allow
data andtycgnputation
in tgpes.

This is terrifying,



Dependent S allow
data andtgc’:nputation
in tgpes.

This is terrifying,

ex'hi larati ,thgrgating,

Powerful and stiongly noimalizing



a term goes to a shop where he knows adventures can begin




as if by magic, the shopkeeper appears




the term goes into the fitting room. ..




.and tries on the clothes; they fit perfectly




univesse construchons

o Wemay dehde adatavpe Ui Type
Contating names of types ...

o ondafaily T:U>Type, Tu
Cnntawm) the data for the bype

with Aave w

e We wn witte geesic pravaes oves
whiksacy Ty P
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amvy ‘fn nghiow of CmpuksEon
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slides from a talk | gave in Edinburgh in 2000

A Case Foﬂ
Dependent i

Families

more later. . .


http://strictlypositive.org/a-case

Universes of datatypes:

» P Dybjer, A Setzer A finite axiomatization of
inductive-recursive denitions. TLCA 1999

» C McBride The derivative of a reguler type is its type of
one-hole contexts Rejected, LICS 2001

» T Altenkirch, C McBride Generic programming within
dependently typed programming Generic Programming 2002

» M Benke, P Dybjer, P Jansson Universes for generic programs
and proofs in dependent type theory Nord. J. Comp. 2003

» W Verbruggen, E de Vries, A Hughes Polytypic programming
in Cog WGP 2008

» P Morris, T Altenkirch, N Ghani A universe of strictly positive
families 1JCS 2009

» J Chapman, P-E Dagand, C McBride, P Morris The Gentle
Art of Levitation ICFP 2010






wdexr seb

* construct K : SCEQ_“ deka
LK. I ([5et)(~5k)

L endofunctor
o abolish datatypes except

N«E\ I -SI"“ Sd:m




« mF has a recursor |
- F“ 1S def\ﬁed Us\ nly
\e. (nded via ‘E,,,"
o recofsof fof Pan qiVES
e gt b
o lets ode op @€Y el in Agda



Here goes nothing.



genesic programs
*map and fold

e subgtitvtion induces
{ lsomofﬁ'usm -

’--~

o differeabal calculus
e and ...



Here goes more nothing.



two more frames from '00
lisk A < Iwonb tell f there’s a tail
o iboduchon

vA w:listA
Al list A cons x xs: list A
o eliminghpin

: listA —Toyge

veck An < ['know my own length )
o intsoduckon

WA Vet An

Va:vect A O Veons x xs:veet A (sn)
o eliminzhpn

G : Wn:N.vect A n=Type
XA ® x wA Bnx
b wl @ (consxxs) - G Ownil B (sn) (veons x xs)
o Vus: listA @ xs R Vol Vxs:vect An.axs
« exanple « example
tail: listkA - listA vtail: Ya:N.vect A (sn) »vect An
tail ( cons % xg) =xs Veail
tal ml = error

(veons % xg) =xs




a suggestive overlay — can we formalize it?

vec 0 < Iknow my own length

vee w
vV vee O Vv vee  (sw)

Va:N.vee n

n

Ov (sn) v

Vall. vee n n

v Va:N.vee (sn) vec n
v v



ornaments
and their
algebras
and their
ornaments



Here goes even more nothing.



abolish data declaration;

point out the structure
which induces the funchon

abstract and delete



