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Exercises Functional Programmaing — Sheet 15
Solutions will be collected until Thursday, Feb 13, 2003 in the exercise course.

Exercise 1 (4 + 3 4+ 2 4 4* points)

Use the type inference algorithm W to determine the most general type of the following A-terms:

a) fix (\fold f e xs. if (isany xs) e (f (sely; (argofcons xs))
(fold f e (selps (argofcons x8)))))

b) fix (\fold f e xs. if (isayy xs) e (f (selys (argofcons xs))
(fold f e (sely; (argofcons x8)))))

c) fix (\fold f e xs. if (isay; xs) e (f (sely; (argofyy xs))
(fold f e (Selzg (argofNﬂ XS)))))

d)* fix (\fold f e xs. if (isay; xs) e (fold f
(f e (sely; (argofcens xs)))
(39112 (argOmew xs))))

Of course, you can reuse identical parts of the calculation of W.

Exercise 2 (6 + 3 points)

Use the algorithm W for type-checking the following A-terms in the following program.

m (a > a) -> List a -> List a

m = \f > \xs -> Nil

double’ = \x -> if (x == 0) 0 ( 1 + sdouble (x-1) )
sdouble = \x -> 1 + double’ x

double = double’

isZero = \x -> x ==

*For those who need some bonus points



toNat = \b > if b 1 0

11 = Nil

12 :: List Bool

12 = Nil

e exp; = AMf.m f 11

e expy; = Af.m f 12

® exps = m isZero 11
® expy = m toNat 12

e exps; = m double 11
® expg = m double 12

You should use the compilation technique that can deal with type declarations. So, you only have
to determine the type of the functions in the program once (using W, with consideration of the
type declarations). Then you should build a new type assumption A; from the information you
got by type-checking the program. Afterwards you only have to evaluate W(A;,exp,) for each of
the six expressions expy, .. .,eXps.

Here, the type assumption for == is Int -> Int -> Bool.



