Recursion—transition systems and higher-order definitions

Technische Universiteit Eindhoven

November 24, 2009



Outline

J.W. de Bakker & E.P. de Vink, Control Flow Semantics
The MIT Press 1996

o Chapter 1: Recursion and lterations

Section 1.1: Recursion
o Chapter 2: Nondeterminacy
o Chapter 4: Uniform Parallelism

o Chapter 11: Branching Domains at Work
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§1.1.3 Denotational semantics
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denotational principles

e program construct denote values

e the meaning of a whole

is composed from the meaning of constituents

e Infinite computation is dealt with by fixed points

2IF55 (2009) week 3 4/7



denotational domain Pp = Act™ \ {¢}

i Pp x Pp 4 Pp unique non-expansive function such that

;(a,p) = a-p
a-(

(a-p,p) = (0 p))



denotational domain Pp = Act™ \ {¢}

i Pp x Pp 4 Pp unique non-expansive function such that

;(a,p) = a-p
(a-pip) = a-(i(P,p))

put Op =Pp x Pp 4 Pp and Q.: Op — Op

Q(p)(a,p) = a-p
Q(p)a-p,p) = a-(¢,p))



lemma 1.37 Q. is %—contractive

lemma 1.38 (py1; p2); p3 = p1; (p2; p3)

lemma 1.41 d(py; p2, B1; P2) < max{ d(p1, p1), 3d(p2, P2) }



denotational mapping

put Semp = L,ec — Pp and V: Semp — Semp

v(s)(Dla) = a
V(S)(Dlx) = w(S)(DID(x))
V(S)(Dls1;s2) = W(S)(Dls1); S(Dls2)

lemma 1.42 VU is %-contractive

denotational semantics D = fix(WV)

lemma 1.43
° D(D‘(Sl; 52); 53) = D(D|51; (52; 53))
e D(D|x) =a% if D(x) = a;x
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