Parametricity and Modular Reasoning
Homework #5

Instructor: Derek Dreyer

Assigned: Tuesday, 11 December 2012
Problem 2: Thursday, 13 December 2012
Due: Tuesday, 18 December 2012

1 Working with callcc

Suppose F ey : bool and k: -7 e; : 7 and k: -7 - es : 7. Use the logical
relation and parametricity to prove

F callec(k.if e then ey else eg) = (if ey then callec(k.eq) else callce(k.ez)) : 7.

2

Bind lemmas for Ahmed’s step-indexed model

. Prove bind for open terms. Specifically, assume (n, €1, e2) € E[o]p and

Vj < n.Vop,ve.(j,v1,v2) € Volp = (4, Kilvi], Ka[vo]) € E[r]p’

and show (n, K1[e1], Ka[es]) € El7]p’.

. Prove bind for open terms:

AT FegZSer:o ATyxiob K] 3 Kz a & tv(Ky, K»)
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Hint: You’ll be given some n and the usual substitutions. Reduce the
problem to

Vi < nVvuy,va. (j,v1,v2) € Violp =
(j, 0171 K1[v1], 6272 Ka[va]) € Elr]p’

by applying the bind lemma for closed terms. You will need to use downard-
closure to extend the context.
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