NKU CSC 601 - Fall 2002 - Kirby

Program 2

Practice in functional programming.

If you are used to strongly typed languages, Scheme’s untyped A-lists might seem unnerving. But it doesn’t have to be that
way. We can do some more useful runtime type checking in a way that makes our code a little clearer. For example, instead
of something like:

(define cube (lambda (x) (* x x x)))

we can put together a “t1ambda” for #yped A-lists, allowing us to write code like this:

(define cube (tlambda ((Cnumber? x)) (* x x x)))
That is, a t1ambda-list can have both untyped parameters (like A) and typed parameters. A typed parameter is of the form:
( [Vist-of] predicate var)

where predicate evaluates to a predicate that must be true for var to be a meaningful parameter. This predicate may be
produced by functionals (like and~ , not~ etc.) applied to other predicates! Since many Scheme procedures operate on
lists of a given type, we’ve also introduced a 11ist-of keyword as a way to declare lists with a given element type.

For this assignment, you will write a procedure that translates “tlambda” into ordinary Scheme code. For example, the
tlambda code for cube, above, could be mechanically translated into ordinary Scheme as:

(define cube
(lambda (x)
(if (number? x)
(* x x x)
“parameter type mismatch”)))

Here are some of the procedures in the Scheme Warm-up Exercises handout, re-written with tTambda:

(define sin
(clanbda ((real? ) (d?mﬁ?ﬁﬁv )

(define fac (define -
. gen-consec
(t1ambg§ (Cinteger? n)) (t1am?ga (((and~ positive? integer?) n))

(define average (define multi-iter
(t]am?ga ((Tist-of number? s)) (t]am??a ((procedure? f) ((and~ positive? integer?) n))

The slickest way to do this uses Scheme’s ability to define macros, but that is beyond the scope of our little two-week crash
course. Instead, we will do it with a function. You will write a function ttrans that (a) translates function definitions from
tTambda form into Tambda form, and (b) executes the resulting definition.

So if you wanted to define sin5, as above, you would do this way: [note the quote! why?]

(ttrans
‘(define sin5
(tlambda ((real? x)) ...)))

Your ttrans may assume the definition is syntactically well-formed. The t1ambda should handle any number (0 or more)
typed or untyped parameters. A more specific error message than “parameter type mismatch” is strongly recommended,
but not required. Comment judiciously, and follow Scheme conventions. Please restrict yourself to our “basic Scheme
vocabulary”; ask in class if you feel you need something more. Remember to work incrementally: pick an easy special case
first, and gradually make your ttrans more powerful.

Submit your work in the file tlambda.scm. This is an individual assignment. Due Thursday September 26.
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[map ttrans '

(define cube
[(tlambda | (number? x))
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Note: Of course, Scheme catches type mismatches at runtime already, but only
in the lowest-level built-in functions. With t1ambda, we enable mismatches to
be caught right where a precondition is most meaningful, not buried in the call
stack. And, of course, it also allows programmers to read the preconditions
directly in the code.



