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A real implementation of STTVg;?

Dedukti

In this talk, Dedukti is !

The encoding is



Types A B = 1|o|A—B
Terms t,u = x| XA t|tu| VA t|t=>u



Types A B = .|o|A—B
Terms t,u = x| XA t|tu|WA t]|t=u
: - C,thk
€0 ASSUME crt cRt=v_., Ctbu
C,tkHt Chru CHt=u
crvx’t C)—u:AvE C,x:AFtAXQCvI
C  t[x := u] CHVXx". t

Fig. 1: Proof system




Types A B = .|o|A—=B
Terms t,u = x|MA t|tu|VA t|t=>u
Chkit: [ =35t
L% ASSUME L TSpst
C,tht CH ¢t
CHt CHt=u C,tku
=E — =
Chru Ct=u
CrHvx* t C)—u:AVE c,x:AHAxgcvl
C F t[x := u] CrHVX". t

Fig. 1: Proof system
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STTVjs is an extension of STT

monotypes A B = o|A—=>B| X |pA ... A,
polytypes T = TIA

e nat

° list

e |ist nat



STTVjs is an extension of STT

monotypes A B = o|A—>B| X |pA ... A,
polytypes T = T|IA

monoterms tu = ..|cA; ... Ay | t
polyterms T = T|t

e 0: nat

o XAy X VPXZo P x = Py X—=+X—=o
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° Va'.eq X aa



STTVjs is an extension of STT

monotypes A B = o|A—B| X |pA ... A,
polytypes T = T|IA
monoterms  t,u = ..|cA ... Ay t
polyterms T = T|t
CHEYX. T CHAwf C.,XbEr
CE7[X:=A CEYX. T

Fig. 2: Rules for STTVgs




A reflexivity proof
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A reflexivity proof
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A reflexivity proof

CONV

eq; X,a: X;0Feq X aa
q v,

eq; X;0FVa'.eq X aa

eq; 0; 0+ .Va“.eq X aa



A reflexivity proof

eq; X,a: X;0FPa=Pa

CONV

eq; X,a: X;0Feq X aa
q v,

eq; X;0FVa'.eq X aa

eq; 0; 0+ .Va“.eq X aa



A reflexivity proof

ASSUME
eq; X,a: X;Pak P a

eq; X,a: X;0FPa=Pa

CONV

eq; X,a: X;0Feq X aa
q v,

eq; X;0FVa'.eq X aa

eq; 0; 0+ .Va“.eq X aa



STTVss as a PTS

M=A:s MNx:AFB:s
NE(x:A)— B:s3




STTVss as a PTS

S, A= Prop: Type : Kind

2% (Type, Kind, Kind)
\ (Type, Prop, Prop)
= (Prop, Prop, Prop)
— (Type, Type, Type)
v (Kind, Prop, Prop)

Type < Kind (subtyping)
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OpenTheory vs STTV ;s

Terms and types are the same!

main differences:

In STTVgs: In OpenTheory:
e (5 and ¢ extensional e Sand
e YV and = connectives ° =
e Vi is explicit e Vi is



OpenTheory vs STTV ;s

In STTVgs: hard
e 3 and § extensional .~ e Bandd
e V and = connectives .~ T~ e —

e Vi is explicit \/

In OpenTheory:

o Vi is



Why is it hard?

ChHt t=4st’
CHt

CONV

° is the one of Dedukti

How to annotate proofs? Reduce the term step by step.

B of STTVgs vs administrative 3

Don't compute the normal form everytime!
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Trivial: STTV3;s is a subsystem of Coq !
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DEMO
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Arithmetic library

Dedukti[STT] OpenTheory Coq Matita Lean PVS

size (mb) 15 41
translation time (s) -
checking time (s) 13 6 2 1 ~300
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Arithmetic library

Dedukti[STT] OpenTheory Coq Matita Lean PVS

size (mb) 15 41

translation time (s) -
checking time (s) 13 6 2 1 ~300
e Theorems: (Commutativity of addition, Fermat's little

theorem)
e Parameters: 46 (nat, bool, ...)
e Axiom: (equalities generated from recursive definitions,...)
e Definitions: (le,primes,...)
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Fermat’s little theorem

Theorem congruent_exp_pred_SO :
forall p a : Nat, prime p -> Not (divides p a) ->
congruent (exp a (pred p)) (S 0) p.
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Fermat’s little theorem

Theorem congruent_exp_pred_SO :
forall p a : , prime p —> ( pa —>
congruent ( a (pred p)) (s 0) p.
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Fermat’s little theorem

Theorem congruent_exp_pred_SO :
forall p a : , prime p —> ( p a —->
congruent ( a (pred p)) (S 0) p.

Parameter exp : -> ->

Axiom axiom_exp_0 : forall n :
(exp n 0) (5 0).

Axiom axiom_exp_S : forall nm :

b

(exp n (S m)) ( (exp n m) n).
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Conclusion

Matita OpenTheory PVS

Dedukti

Coq Lean
o A logic: STTV3s
e An translation of a library to 5 other proof systems
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° the aritmetic library to other systems (Agda, Idris,...)
e Developing an of proofs: Logipedia
o A of an arithmetic library?
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https://github.com/Deducteam/Logipedia
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° the aritmetic library to other systems (Agda, Idris,...)
e Developing an of proofs: Logipedia
o A of an arithmetic library?

Contributions are welcome!
https://github.com/Deducteam/Logipedia
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https://github.com/Deducteam/Logipedia
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