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Exercises Functional Programmaing — Sheet 6
Solutions will be collected until Thursday, Nov 28, 2002 in the exercise course.
Exercise 1 (2 points)

Prove that if all C p, are reflexive orderings, then Cp, « . «p, is also a reflexive ordering.

Exercise 2 (3 points)

Find all monotonic extensions of the following total functions (given their usual interpretation):

(a) -:B— 1B
(b) A,V :IB* = 1B

() —,+:N* - NN wherez —y=0ifz <y

Exercise 3 (3 points)

Let (D4,C),...,(Dy,C), (F,C) be partial orderings, n > 1. A function g : Dy X ... x D, — FE is
called monotonic in the i-th argument if whenever d;, d’; € D; such that d; C d';, then for all

(dl, ---:di—ladi—i-l; ,dn) €Dy x...xD;_1 % Di—l—l X ...x D,

one has:

g(dl, ceey di*l: dia di—|—1a ceey dn) E g(dl, caey difl, d,ia di—i—la ceny dn)

Show that g is monotonic (in the usual sense) iff it is monotonic in every argument.

Exercise 4 (3 points)

(a) Present the partial ordering (B, — IB,,C) graphically. How many elements does it have?
How many elements are maximal?

b) How many elements does the partial ordering (IB2 — IB,, C) have?
I



Exercise 5 (1 point)

Show that each chain of a partial ordering has at most one least upper bound.

Exercise 6 (1 point)

Consider the non strict function cond defined as follows:
cond :: (Bool, Int, Int) -> Int

cond (True, x, y) = x

cond (False, x, y) =y

As interpretation of cond we have the function f: 1B, x Z, x Z, — Z, with

xz, if b=True
flb,z,y) = y, if b=False
Lz, lf b - LIB

Because f(True,2, Lz) =2, f is non strict. Show that f is monotonic.

Exercise 7 (5 points)
Let D, D' be domains, S be a set of functions from D to D'. For alli € D define S; = {f(i)|f € S}.

Show that

o LIS exists iff LIS; exists for all 7 € D.

e If LIS exists, then (LIS)(i) = US;.



