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01 OVERVIEW & MOTIVATION

Lenses moiel bidirecl:iona.l 'lrans'forma.'l:ions:
+ object assignment ~w consistency relation A
+ functor mw forwards consis{en.cg restoration

* cofunctor ~w backwards consis{encg restoration

MoTivaTIiNng QuesTion
What is the correct way to restore

consisw’:encg if the sgsi:em.s are enriched ?

1. Introduce enriched cofunctors % lenses.

2. Share some examples,incl. weighted lenses,




o2 ENRICHED FUNCTORS VS. COFUNCTORS

Assump’cion'- enrichment in a distributive monoidal ca{egory Vv

enriched functor F:A—3 enriched cofunctor (F):A—8
F F
obj(A)—0b;j(B) obj(A)—0b;(B)
[E* P
> Ale,x)—"=B(Fa,b) B(Fa,b)—=>2> Alax)
&— F'{b} )  + axioms X= F"{bg + axioms
V=wSet weigk{ed functor V=wSet weigk{ed cofunctor

veAla,2) [Fvl<Ivl u€B(Fa,b) [P ul<lul



o3 ENRICHED COFUNCTORS AS SPANS

Assumption: enrichment in a distributive monoidal & extensive category V

enriched cofunctor (F, ‘P)'.A—‘:B o Span of enriched functors:

bj(C)—’o@ [Q..]: 2_Cle, x)—’nga )
mvcrtubl X mve.rtuble

V=wSet
weighted
CO{unC{Or
1P, ul<




04

ENRICHED LENSES

(

enriched functor F:A—8

~

R.e:Ae,e) —8B(Fa,Fa)

[

F: obj(A) — obj(B)

J

x EF~'{b}

Pap: B(Fa,b)— 3 Afa,x)

enriched cofunctor (F¥):A—8
\§ J

enriched lens (F¢): A8
B(Fa,b)
l S A

d( > Ala,x)

x EF~'{b}

| R
B(Fa,b)

V=wSet weighted lens
u€B(Fa,b) ¥,ul=ul




oS EXAMPLES OF ENRICHED LENSES

V Coproduct lifting map notes
Setx 1) U BlFab) ™[ JALR) 58 0
(wSet,+,0) || same,st. |Pul=lul Vu ‘g:irar’;*::l e
(ocl,,0) inf | dlFab) > inf dlax) iz
(Ab,®,72) bipgm {B(Fa,b) 255 A(a’x)}em A e
Fom (V) similiar to first example | any monoidal

category V



06 WHY IS THIS NOTION “CORRECT"?

D~ /Mnd,d“D) o |F(/Mndre+(|D))

double cateqory  monads, monad morphisms,
with companions & monad retromorphisms

/M a-l-_ (’V) enriched categories, functors,

& cofunctors

¢ pan (2) internal categories, functors,

gt c.o‘fu.nc’cors

F_ ,R l topological spaces, continuous
e maps, & open maps

right-connected completion
~enses between monads

enriched lenses
internal Llenses

open continuous maps



07 SUMMARY & FUTURE WORK

enriched vertical arrow in More BXO.MPleS!
lens I"(Mnd o (Mat(V)))| . 4= Poly ~ collectives

More theory!

= - V=FPM , M moncid, P powerset
: V=S8et V=[o0,%)

enriched

functor V=wSet V=Ab

« Can we better understand

+
enriched split opfibrations
enriched span of : . ,
cofunctor entiched Functors ||| R aNentcLscptences?

* Grothendieck construction
v clns’mlmhve. ‘ for weighted lenses? Enriched?
monoidal .

» 2-cells of enriched cofunctors.



