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» Joint work with Simon Peyton Jones, much inspired by
Epigram

» Haskell is evolving: Proof of concept for dependent types
» Compiler for Epigram?!
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2. Example Code
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4. Future Work




» Haskellish syntax
» Old school, non-interactive programming

» General recursion = functions possibly non-total
(Problems?!)

» Non-termination < proof erasure tradeoff




» Finite types (nullary constructors), e.g. {Zero, Succ }
» Dependent pairs, e.g.

nat If [ = Succ

1 ifl=7
nat = (l:{Zero,SuCC} ; { ero)

» Dependent functions, e.qg. append
ni : nat — mg : nat — vec n; — vec ny — vec (ny + n9)

» Type of types x

» Equality type a =







to state equality across propositionally equal type borders:

s :Sp p:Sp =S5

s|p) St
slp) : s = s|p)

! COERCION[EQ]

Example:
append nil v9 = V9

but v : vec I Instead of vec (0 + Is).
Givenp : Iy =0+ [y, We can coerce vy to

V9 |p> . vec (0 —+ 12)




{]l If z <,

leqNat z — _
! !/ ) otherwise.

leqNat : x:nat -> y:nat -> » ;
legNat x y =let (Ix,x’) = x In case | x of
Zero ->{ () } ;
Succ ->let (ly,y') =y in case |y of
Zero ->{ } ;
Succ -> legNat x' vy ; ;
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Subtracts two natural numbers, given a proof that y < x:

sub : x:nat -> y:nat -> p:legNat y x -> nat
sub x y p=let (ly,y") y 1n case |y of
Zero -> x
Succ -> let (Ix,x’) = x 1n case |x of
Zero -> case p of ;
Succ -> sub x>y’ p; ;

~N O OB 0N

(BTW: Proof argument p can be erased at runtime)
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» Complete the implementation, give more examples
» Prove soundness of the typing algorithm

» High level compiler

» Proof erasure

» Integration in Haskell
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