COMPUTER SCIENCE TRIPOS Part IT — 2023 — Paper 8
4 Denotational Semantics (mpf23)
Define ¥ to be the flat domain { T } .
(a) Let P be a poset with partial order C and let S be a subset of P.
Define M(S) to be the property of S given by Vo € SSVye Pz Cy = y € S.

Prove that M(S) holds if, and only if, there exists a monotone function
f: P — X such that f71{T} =S5, [8 marks]

(b) Let D be a cpo.

(i) For subsets S of D, define a property C(S) in terms of the cpo structure of
D such that

) C(S) holds if, and only if, there exists a continuous function
f:D — Y such that f~{T} = 5.
[4 marks]

(i) Prove (t) above. [8 marks]



