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Solution Sheet 5: Type Inference

Assignment 2:

Use the typing rules for mini-Haskell for proving the following statements.

(a) Ax. (z 1 True,z 0) :: (Int — Bool — a) — (a, Bool — a)

(b) (Ax. A\y. (y (iszero (y x)))) True :: (Bool — Int) — Int

(c) Az. Ay. if y x then (fst x) else (snd (snd x)) :: (a, (b,a)) — ((a, (b,a)) = Bool) — a

Solution:
(a)
I'txz:Int— Bool —wa T'F1: Int
I'x1:: Bool — a I'F True :: Bool T'kx::Int — Bool —a TI'FO0: Int

21 True::a 'E20: Bool =+ a
' (z 1 True,z 0) :: (a, Bool — a)
F Az (z 1 True,z 0) :: (Int — Bool — a) — (a, Bool — a)

with I := {z : Int — Bool — a}

()

'z (a,(b,a))
I'ky:(a,(b,a)) = Bool TFux:(a,(ba)) TFax:(a,(bya)) T'Fsndx::(ba)
I'+yax:: Bool 'Ffstx::a T'Fsnd(sndz):a
x: (a,(bya)), y: (a,(b,a)) — Bool - if yx then (fst z) else (snd (snd z)) :: a
z: (a,(bya)) - Ay.if yx then (fst z) else (snd (snd x)) :: ((a, (b,a)) — Bool) — a
F Az. Ay.if yx then (fst z) else (snd (snd z)) :: (a, (b,a)) — ((a, (b,a)) — Bool) — a

with T':={z : (a, (b,a)),y : (a, (b,a)) = Bool}




qug < (qug < j00g) : anaf ((((x fi) oxszst) fi) “fiy "xY) 4

100 oNA], quy < (Jug < j00g) + 100 :: (((x fi) oxazst) fi) “fiy "wy

qur < (qug < joog) :: (((z fi) oaazst) fi) fiy - joog : x
qug i ((x fi) oxezst) fi o quy < j00g : fi ‘joog : x
joog :: (x fi) 0X8ZST 4 JuJ < joog : fi ‘joog : quf < joog :fi 4 qug < joog : fi ‘joog : x
qup 2 x fi 4 guf < joog : fi ‘joog 1 x
j00g i T 4 quf < joog : fi ‘joog 1 x  quJ < j00g A 4 quf < joog : fi ‘jooq : x

()



