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5 Denotational Semantics (im496)

(a)

Let (D,C) be a poset and let f: D — D be a monotone function.
(i) Define the least pre-fixed point of f. [2 marks]
(7) Show that it exists when D is a domain and f is continuous. [> marks]

The binary join of a pair z,y € D is the least upper bound of the set {x,y}. In
other words, it is an element (z Lly) € D such that

e o< (zUy)andy< (zUy)
e forallze D, if x <zand y < z, then (xUy) < z,

Let D be a poset with binary joins and x € D, and consider the function

join,: D — D join,(y) =x Uy
(i) Show that join, is monotone. [3 marks]
(7) Show that join, is continuous when D is a cpo. [5> marks|

Suppose that D is a domain with binary joins, x € D, and f: D — D is a
continuous function. Show that there exists an element y € D such that

e zLCyand f(y) Cy
e forevery z€ D,if x C z and f(2) C z, then y C z.

[Hint: Is y a pre-fixed point of some function?] [5> marks]



