Advanced Programming Languages (COP 4930/CIS 6930) [Spring 2011]
Assignment VII
Due Date: Thursday 5/5/11 at 11:59pm
Assignment Description
Do the following by yourself.
1.  [5 points for undergrads, 2 points for grad students]

Implement a function f of type ( array ( ( array in fully extended diML (i.e., diML with all the features we’ve formalized over the past 2 semesters, up to and including universal and existential types).  The array returned by f should be a new array of the same size as the argument array, but the return array should have its elements in reverse order (i.e., the first element of the argument array needs to be the final element of the return array, etc).  Function f may not modify its argument array.
2.  [5 points for undergrads, 3 points for grad students]

Implement (polymorphic) foldl in fully extended diML.  Undergraduates may assume that fully extended diML has built-in constructs for defining and manipulating lists (e.g., a built-in list type and built-in cons, concatenation, head, and tail operations).  Graduate students must assume the absence of such constructs, so, for example, list types will need to be encoded using recursive types.
3.  [+2 extra credit for undergrads, 5 points for grad students]

Implement the following in fully extended diML:
a) An ADT for queues.  The ADT must allow queue elements to be anything (e.g., ints, bool(bool functions, etc), as long as all the queue elements are the same type.
b) A package that implements queues and exports the interface defined in Part (a).
c) A client that imports and uses—in some nontrivial but easy-to-understand way—the queue implementation defined in Part (b). 

Finally:

d) Prove that your solutions to Parts (b) and (c) are well typed, and show how your solution to Part (c) evaluates at run time.
If any of Parts (a)-(d) are impossible to solve, briefly explain why.
Submission Notes

· Email your solutions to ligatti@cse.usf.edu.  Alternatively, you may hand in your solutions in person at a time convenient to both of us.
· For a submission to be on time, it must be received by 11:59pm on 5/5/11.
· You may submit solutions up to 2 days late with a 15% penalty.
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