Advanced Programming Languages (COP 4930/CIS 6930) [Spring 2011]
Assignment I
Due Date: Tuesday 2/1/11 at 2pm (please turn in solutions in hardcopy at the beginning of class).
Assignment Description
Do the following by yourself.

1.  [4 points for grad students; 5 points for undergrads]

Prove the following or provide a counterexample.

· For all variable contexts Γ and diML expressions e, there exists at most one diML type ( such that Γ├ e : (.

Note: For this course, proofs do not have to be in two columns.  You may submit normal prose proofs, as long as the prose is clear and detailed enough that readers could, without much difficulty, convert your prose into a formal two-column proof.  (Please see the normalization handout for good examples of prose PL proofs.)
2.  [4 points for grad students; 5 points for undergrads]

Last semester we implemented tc and eval functions for diML and diML-AU in ML.  Now let’s implement tc and eval for a much simpler language L (defined below), this time using diML-AU extended with exceptions (which we’ll call diML-AUX).
L has only one type, nat.  L has expressions for natural numbers, addition, and subtraction:  
e::= n | e1+e2 | e1-e2 
Evaluation order is left to right in L.

a) Let’s say that e1-e2 always has type nat in L, as long as e1 and e2 have type nat.  Dynamically, when n1<n2, n1-n2 just evaluates to 0.  Under these assumptions, show how to implement tc and eval for L in diML-AUX.
b) Now let’s say that e1-e2 is ill typed in L when e1<e2.  Otherwise, e1-e2 still has type nat.  Under these assumptions, show how to implement tc and eval for L in diML-AUX.
Note: there are many ways to solve these problems, so please include comments in your code to explain your approach.  Let’s say diML-AUX has ML-style comments (* … *).
3.  [2 points (NB: These 2 points are extra credit for undergrads)]

Consider the following ML datatype:

· datatype stream = str of unit -> int * stream;
Show how to do the following, or briefly explain why it cannot be done.
· Write an ML value of type stream in a single line of code.
4.  [Problem for Assignment II]

Submit a problem for our next assignment.  The problem should be on a new topic (i.e., something covered in class between January 13 and January 27).
Submission Notes

· Write and sign the following pledge on your solution: “I pledge my Honor that I have not cheated, and will not cheat, on this assignment.” 
· You may submit solutions up to 2 days late with a 15% penalty.
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