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OUR GOAL: A CLASSICAL, CURRY-STYLE PROOF ASSISTANT (PML)

An ML-like language with support for proofs of programs

List of features (not exhaustive):

- Call-by-value, general recursion, polymorphism, effects, Curry style
- First order layer with (untyped) terms as individuals

- Testriction type A Ap where p is a “semantic predicate”

- Membership type t € A for linking the worlds of types and terms
- Inductive and coinductive types, with sizes

- Termination checking (only required for proofs)
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WE PUT EVERYTHING TOGETHER USING SUBTYPING

There are many different forms of subtyping:
- Subtyping on sums (variants) and products (records)
- Mitchell's subtyping VX.A =B C (VX.A) = (VX.B)
- Restriction type subtyping AAP C A
- Membership type subtyping t € A C A
- Subtyping on (sized) inductive types p X.A C p XA if T <k

Subtyping on inductive type is handled using circular proofs
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SYSTEM F A LA CHURCH

'Ft:A=B TRHu:A

Tx:AFx: A 'EFtu:B

Mx:AFt:B
''-Ax:At: A=B

r'-t:A X¢rT N-=1t:VvX.A
' AXt: VXA 'H1tB:A[X:=B]
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SYSTEM F A LA CURRY

'Ft:A=B TRHu:A

NMx:AFEx: A N''-tu:B

Mx:AFt:B
N'-Axt: A=B

r’|t: A Xg¢grT N-=1t:VvX.A
'~1t:VX.A '-1t:A[X:=B]
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CURRY-STYLE, SIMPLY-TYPED A-CALCULUS (¢ VERSION)
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CURRY-STYLE, SIMPLY-TYPED A-CALCULUS (¢ VERSION)

t:A=B u:A
Exealt€B) : A tu:B

tix:=e,ca(t¢B)] : B
AXx.t:A=B
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CURRY-STYLE, SIMPLY-TYPED A-CALCULUS (¢ VERSION), WITH SUBTYPING

exea(t€B): A CC t:A=B u:A
exea(t€B): C tu:B

Mt:A=B CC tlxi=e,a(t¢B)]:B
Ax.t: C
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CURRY-STYLE SYSTEM F (¢ VERSION), WITH SUBTYPING

exea(tgB): A CC t:A=B u:A
exealt¢B) : C tu:B

MMt:A=B CC tlxi=e(t¢B)]:B
Ax.t: C

Execlt x¢D): CC A tecltx¢gD):BCD

t:ACA t:A=BCC=D
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CURRY-STYLE SYSTEM F (¢ VERSION), WITH SUBTYPING

exea(tgB): A CC t:A=B u:A
exealt¢B) : C tu:B

MMt:A=B CC tlxi=e(t¢B)]:B
Ax.t: C

EXEC(tX¢D) CgA texEC(tX¢D) :

BCD

t:ACA t:A>BCC=D
t: A C BX:=ex(t¢B) t:A[X:=C] C B
t: A C VX.B t:VX.A C B
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CAN BE IMPLEMENTED WITH STANDARD UNIFICATION TECHNIQUES !

ExcaltgB): ACC t:U=B u:lU
xEA(th):C tu:B

Mt:U=>VCC tii=gutgV)]: Vv

Ax.t: C
A=B8B Excc(tx¢D):CC A teec(tx¢gD):BCD
:ACB t:A=>BCC=D
t: A C B[X:=ex(t¢B)] t:AX:=U] C B
t: A CVXB t:VX.ACB
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ADDING A LEAST FIXPOINT CONSTRUCTOR (INDUCTIVE TYPES)
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ADDING A LEAST FIXPOINT CONSTRUCTOR (INDUCTIVE TYPES)

t: A C BXi=pu X.B] t:ACBX=uXB] 1<K

t:AC u X.B t:ACuXB

t: AX=u XAl CB 1T=¢, [t e AX=p XAl
t:unXACB
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INTRODUCING A CYCLIC STRUCTURE (GENERALISATION, INDUCTION)

Yo Vx (x: A CB)
t: Alx == k] C Blax := k]

[Va Vx (x: A CB)],

Alx = T]éB[O( =1] T=¢(AZDB)
VY Vx (x: A CB)

i
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Thanks!



