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CSE 3302/5307 Programming Language Concepts

Homework 11 - Fall 2024

Due Date: Nov.11, 2024, 11:59p.m. Central Time

Problem 1 - 40%

In hw5, we extended tuples to records. Now we extend subtypes to records. Rewrite
the typing inference rules and add two rules for widening and deepening the types in the
record (similar to tuples). Draw a derivation showing that {x : Nat, y : Nat, z : Nat} <=
{x : Nat}. Is it possible to derive {x : Nat, y : Nat, z : Nat} <= {y : Nat} with only the
width and depth subtype rules? Describe what inference rule would be needed to make
it possible if it is not.
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Problem 2 - 30%

For each of (i), the record defined above, (ii), tuples and (iii), functions write a code
example to demonstrate that record width rule, tuple depth rule and function S-func rule
work, respectively. To do so, write a function application that receives a record, tuple
and function and show that it’s still valid after changing the input according to the rule.
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Problem 3 - 30%

Show the type derivation tree for

let s = p :Top*Top. {p.1, p.2} in {s {true , true}, s {19, 99}}
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