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symb 1ifte : bool > A > A > A

rule ifte t f true » t

rule ifte t f false » t #—---——————— Uncaught mistake without a model
(somewhat mitigated in {7 4g0q)

Overall, not very modular
(or type-theoretic)
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The elephant in the room:
why not use extensional type theory?

Equality reflection E

Undecidable type checking
need to rely on heuristics eg SMT solvers in F*

[ U = v so no longer really computation
Conservative over ITT + UIP + funext Effective translation to ITT
Extensional concepts in intensional type theory Extensionality in the calculus of constructions Eliminating reflection from type theory
Hofmann Oury Winterhalter, Sozeau, Tabareau
1995 2005 2019

Terribly inefficient!
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Other examples include...

Hiding implementation details
while retaining computation

interface Shift
assumes
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where
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This way, map never appears in goals out of nowhere
useful for automatically generated functions (eg. Equations in Rocq)
for controlling unfolding (like in cooltt)
or for strictifications
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Hiding implementation details
while retaining computation

interface Shift

assumes
shift : list N > 1list N

where
shift (x :: 1) » X +: shift 1
shift =

instance ShiftasMap
shift := map

This way, map never appears in goals out of nowhere
useful for automatically generated functions (eg. Equations in Rocq)
for controlling unfolding (like in cooltt)
or for strictifications

Encode features using simpler ones
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Hugunin

Use effects locally, eg. exceptions
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\ \ /
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Global environment Extension environment

def f{ =2 ) : A := t

Computation rule (simplified)

O

(interface E{ Z’ assumes A where R) € %

(M : E( E)) € = (L~ r) €R

> | =z | T~ 1€ = réo

Basically regular MLTT

A

Unfolding rule

(def f{ =2 ) : A :=
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Meta-theory

mostly usual

Environment weakening (X, =, [), substitution, instantiation, validity

Consistency > | Z | F-&:= 5
2 = - t @ A
A given by embedding into ETT i} - ||r Cer A;

more interesting:

Conservativity over MLTT
| « | - = A : Type >

> | -] Tt A>
3 t'. - | - | - t'" A

Obtained by inlining definitions
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Compared to conservativity, I n I i n i n g

we need full generality here \

if S | Z | TFrFt:A

then [ X2 ] | [ ZJ(k) | I T NHk)ETLTtI{x):[AIJ{k)

/ where k interprets the definitions of X

removes all definitions

nd unfolds them in extensions . .
and u with k fixed (and abstract):

[ x ] := x [ AN (x ¢+ A). t ] : = AN (x [ A]. [ t]

[ uv ] =T ullv] [ M.x ] 1= M.x [ f(&) 1 := (v )L € 1]

recursive call ok because t lives

K is then defined by induction on - % such that / in an environment smaller than =

when (def f{ =2 ) : A :=t) €3 wehave «k f :=[ t ]J{ x_rec )
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