
D. Basin and P. Müller

Formal Methods and Functional Programming
current semester

Solution Sheet 5: Type Inference

Assignment 2:

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

(a) λx. (x 1 True, x 0) :: (Int → Bool → a) → (a,Bool → a)

(b) (λx. λy. (y (iszero (y x)))) True :: (Bool → Int) → Int

(c) λx. λy. if y x then (fst x) else (snd (snd x)) :: (a, (b, a)) → ((a, (b, a)) → Bool) → a

Solution:

(a)

Γ ` x :: Int → Bool → a Γ ` 1 :: Int
Γ ` x 1 :: Bool → a Γ ` True :: Bool

Γ ` x 1 True :: a
Γ ` x :: Int → Bool → a Γ ` 0 :: Int

Γ ` x 0 :: Bool → a
Γ ` (x 1 True, x 0) :: (a,Bool → a)

` λx. (x 1 True, x 0) :: (Int → Bool → a) → (a,Bool → a)

with Γ := {x : Int → Bool → a}

(c)

Γ ` y :: (a, (b, a)) → Bool Γ ` x :: (a, (b, a))

Γ ` y x :: Bool

Γ ` x :: (a, (b, a))

Γ ` fst x :: a

Γ ` x :: (a, (b, a))

Γ ` snd x :: (b, a)

Γ ` snd (snd x) :: a

x : (a, (b, a)), y : (a, (b, a)) → Bool ` if y x then (fst x) else (snd (snd x)) :: a

x : (a, (b, a)) ` λy. if y x then (fst x) else (snd (snd x)) :: ((a, (b, a)) → Bool) → a

` λx. λy. if y x then (fst x) else (snd (snd x)) :: (a, (b, a)) → ((a, (b, a)) → Bool) → a

with Γ := {x : (a, (b, a)), y : (a, (b, a)) → Bool}
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