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CSE-321 Programming Languages 2011
Quiz 6

Problem 1| Problem 2| Total

Score

Max 50 50 100

1 Subtyping [50 pts]
Consider the following definition:

type A = Pl|A-SA|AXA|A+A | ref A
base type P = nat]|int
We write A < B if A is a subtype of B, or equivalently, if B is a supertype of A. Complete

the following subtyping rules for product types, sum types and function types:

Ax B< A x B

A+B < A+ B’

A—-B< A =D



2 Recursive Types [50 pts]
Consider the following definition of simply typed A-calculus extended with recursive types:

type A = unit| A—-A| A+A| a| pa.A
expression e n= x|Xx:Ael|ee]
() |'inly e |inra e | caseeof inl z.e|inry.e |
foldc e | unfolde e
typing context ' == | x: A| T atype

Question 1. [20 pts] Complete the typing rules for folds e and unfold¢ e:

[' + foldo € :

[' - unfoldg e :

Question 2. [30 pts] Complete the following reduction rules based on the eager

reduction strategy:

foldg e —

unfold- e —

unfoldq folde v —



