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1. (a) Write an extension of the simple type system for the λ-calculus, for a term language
consisting of the λ-calculus, integers, arithmetic operators (+,−,×), if then else,
pairs, projections (first e second), local variable definitions let x = t1 in t2, where
the scope of x is t2 (note that this expression is semantically equivalent to (λx.t2)t1)
and a rec operator y.(λx.t), where the function y = λx.t is defined recursively (i.e.
y occurs free in t).

(b) Define an operational semantics to the previous language using call by value. Values
are integers, pairs of values and close terms of the form λx.t.

(c) Show that, for the semantics and type system of the previous questions, if t → c
and t is typed by τ then c is also typed by τ .

2. Write a small essay (≈ 1000 words) about one of the following topics:

(a) Curry-Howard correspondence for combinatory logic and Hilbert-style axioms of
intuitionistic propositional logic (implicational fragment).

Bibliography: [GLM97] [Hin97] [PU96]

(b) Curry-Howard correspondence for intuitionistic propositional logic presented in se-
quent calculus. Discuss if we have a one-to-one map.

Bibliography: [PU96] [BG02]

(c) Curry-Howard correspondence for classical propositional logic.

Bibliography: [PU96]

(d) Curry-Howard correspondence for substructural propositional logics R→, BCK and
BCI (implicational fragments).

Bibliography: [Hin97] [PU96]
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