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Exercise 1 (Denotational Evaluation): (2 Points)

Evaluate the following program by means of the denotational semantic functional.

a := 0;
if (x < 0) then
a := -1;
else
if (x > 0) then
a :=1;
else
X :=a+ 1;

Exercise 2 (Strict Composition): (2+2+2 Points)

Compute the following compositions of f, g and h, where
f.ghy --» ¥

Ox € X

ol (- I)x(X--L)=>(X--»Y)

F(0) ol ifo(x)=1VvO0
Ox) 1= .
undef. otherwise

o(0y) = {U’X ifo(x)=1

oy otherwise

h(O’ ) _: o1 if g(ox) = ox
7 Vog  otherwise

a) (fogoh)(ox)  b)(gofoh)(ox) ) (gohof)(ox)

Exercise 3 (Denotational Evaluation of While): (4 Points)

Assume we define the denotational semantics of the while-statement as follows:

¢[c;while b do c], if B[b]o = true

¢[while b do c]o := { o otherwise

Consider the while-program c:

g = 0;

while (x >= y) do
g =gt 1l
X =X -V,

Show that the following statement about ¢ holds (consider oy, 4):

D[clomno = Orng With m=g=*n+r and r < nwhere m,neN, n> 0.



