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Today, we will learn about

I Curry-Howard Isomorphism

I Existential types
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Curry-Howard Isomorphism
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Conjunction = Product
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Disjunction = Sum
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Function Types?

6 / 17



Parametric Polymorphism
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What about False?
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Example 1: From Formula to Type
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Example 2: From Type to Formula
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Negation and Continuations
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Existential Types
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Syntax

e ::= x | λx :τ. e | e1 e2 | n | e1 + e2
| { l1 = e1, . . . , ln = en } | e.l
| pack {τ1, e} as ∃X . τ2
| unpack {X , x} = e1 in e2

v ::= n | λx :τ. e | { l1 = v1, . . . , ln = vn }
| pack {τ1, v} as ∃X . τ2

τ ::= int | τ1 → τ2 | { l1 :τ1, . . . , ln :τn } | X | ∃X . τ
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Example: Counter ADT
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Example: Counter ADT, ctd
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Operational Semantics

E ::= · · · | pack {τ1,E} as ∃X . τ2
| unpack {X , x} = E in e

unpack {X , x} = (pack {τ1, v} as ∃Y . τ2) in e −→ e{v/x}{τ1/X}

16 / 17



Typing rules

∆, Γ ` e :τ2{τ1/X}
∆, Γ ` pack {τ1, e} as ∃X . τ2 :∃X . τ2

∆, Γ ` e1 :∃X . τ1 X 6∈ ∆

∆ ∪ {X}, Γ, x :τ1 ` e2 :τ2 ∆ ` τ2 ok

∆, Γ ` unpack {X , x} = e1 in e2 :τ2

∆ ∪ {X} ` τ ok

∆ ` ∃X . τ ok
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