15-212-ML, 11/11/98 Type Derivation from Recitation Section F: Mark Plesko

Notation has been slightly changed in order to match the handout Some Notes on Interpreters. For simplicity we will use Γ^0 = Γ, b : bool and Γ^{00} = Γ^0 , x : rat

The proof will be too large to fit nicely so we break it into two pieces:

Sub-Proof 1 Sub-Proof 2

Γ ‘ let ε val b =true val x = 1 in if b then x else 2 end : rat^{tp let}

Sub-Proof 1:

Γ ‘ ε : Γ^{tp empty} Γ ‘ true : bool^{tp true} Γ ‘ ε val b = true : Γ^{0 tp dec} Γ^0 ‘ 1 : rat^{tp rat} Γ ‘ ε val b = true val x = 1 : Γ^{00 ty dec}

Sub-Proof 2: Γ^0 ‘ b : bool tp var eq Γ^{00} ‘ b : bool tp var neq Γ^{00} ‘ x : rat tp var eq Γ^{00} ‘ 2 : rat tp rat Γ^{00} ‘ if b then x else 2 end : rat tp if Or all at once but smaller:

Γ ‘ ε : Γ^{tp empty} Γ ‘ true : bool^{tp true} Γ ‘ ε val b = true : Γ0^{tp dec} Γ0 ‘ 1 : rat^{tp rat} Γ ‘ ε val b = true val x = 1 : Γ00^{ty dec}

Γ0 ‘_{b : bool}^{tp var eq} Γ00 ‘_{b : bool}^{tp var neq}_Γ00 ‘_{x : rat}^{tp var eq}_Γ00 ‘_{2 : rat}^{tp rat} Γ00 ‘_{if b then x else 2 end : rat}^{tp if} Γ ‘ let ε val b =true val x = 1 in if b then x else 2 end : rat^{tp let}