Parametricity and Modular Reasoning
Homework #1

Instructor: Derek Dreyer

Assigned: Tuesday, 30 October 2012
Due: Tuesday, 6 November 2012

1 Encoding Sum Types
We can encode sum types in System F as follows:

m+1 = Va. (n—a)— (n—=a) > a
inj, ¥ Ae.inj(z)  (ie{1,2})

inj;(v) £ Aarki Mk kv (ie{1,2})

e[t](Azry.e1)(Axa.€2)

case, e of inj; x1 = €1 | injy, x9 = €

1. State the B-reduction rule for this type and show that the encoding satisfies it.

2. Show that if b f : 7y + 7o, then Ji,v. F v : 7 A flm1 + 72] inj; inj, | inj;(v). Your proof should
make use of unary parametricity (Girard-style), as we have presented it in class, but you will
probably also need to rely on the syntactic property of type preservation.

2 Compatibility of the Binary Logical Relation

Prove that the binary (Reynolds-style) logical relation we defined in class obeys the following
compatibility rules:

r:rel AT, x:obFe ~ey:T ATheimes:o—7 ATHei~e,:o
ATFrz=z:7 ATHEAzeg=Arey:0—71 A;erle’lzege’Q:T

Aa;The ~ey:T AT ke ~e:Var FV(o) CA
A;T F Aace; = Aaces : Vaur AT Fefo] = esfo] : T[o/al




