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Pure Type Systems

T = ¢C constant
| Vv variable
| TT application
| VT T abstraction
| VV:T.T dependent function space



Pure Type Systems
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weakening
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application
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A— is the PTS determined by
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A2 is the PTS determined by:
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System Set of specific rules

A— (, %)

A2 (x,%) (O, *)

AP (, %) (*,0)

AP2 Gk, *)  (O,%)  (*,0)

Aw (*, *) (D> D)
Aw (*= *) (D1*) (D’D)
APw (%, %) (x,0) (O,0)
APw=AC | (x,%) (O,%) (x,0) (O,0)




CcC,

CC,, is a PTS with this specification:

e S={x}U{0:|i€eN}

i A:{*:DU}U{D¢ID{+1 |Z€N}

o R ={x~ x+~[;,[J; ~x|i e N}U
{(Di:D.f:DIILax(i,j)) | ZJJ S N}




Relaciones

AT Ay — -+ 5 A, — 3



Translacién de tipos a relaciones

I.:7T—T (translation from types to relations).

[s] =Xz7s.T — s
[z] = xzr
[Vz:A. B] = Af:(Vz:A. B).Vz:A. Vor:[A] 7. [B] (f v)
[Fa] = [Fla[a]
[Ax:A.b] = Ax:A. dxg:[A] . [b]




Formalizacén de parametricidad

Parametricity, - A: B = + [A]: [B]A



types to relations Note that, by definition,
ﬂ*ﬂTlT? =T > T, —

function types
[A—B]:[*x](A—B)(A—B)
[[A—) B]]flfg = Val cA. VGQZA.
[Alaiaz — [B] (f1a1) (f2a2)

That is, functions are related iff they take related arguments into
related outputs.

type schemes
[VA: % B] : [x] (VA : x. B) (VA : x. B)
|IVA Dok B]] g1 g2 = VAl HE VAQ Dok VAR : [[*]] A1 Az.
[B] (g1 A1) (g2 A2)
In words, polymorphic values are related iff instances at related
types are related.
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