
1994 Paper 9 Question 13

Types

Describe the types and terms of the second-order lambda calculus (λ2) and define
the type assignment relation for λ2. [5 marks]

Are the following expressions typeable in λ2? Justify your answer in each case.

L = Λα.Λβ.λx : α.Λγ.λf : α→ γ.λg : β → γ.fx

R = Λα.Λβ.λy : β.Λγ.λf : α→ γ.λg : β → γ.gy

S = Λα.λx : α.x(xα)

[5 marks]

Find a type σ that makes the following expression typeable in λ2 and give, with
justification, the type of C.

C = Λα.Λβ.Λγ.λf : α→ γ.λg : β → γ.λz : σ.(zγf)g

[5 marks]

Explain what is meant by β-reduction and β-normal form for λ2 terms. Calculate
the β-normal form of the term Cαβγfg(LαβM) where C and L are as above, α, β, γ
are type variables, f, g are identifiers, and M is a term in β-normal form with no
free identifiers or free type variables. [5 marks]
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