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Least pre-fixed points are fixed points

If it exists, the least pre-fixed point of a mononote function on a
part lal order is necessarily a fixed point.
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Thesis *

All domains of computation are

</complete)oartial orders with a least element.
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Thesis *

All domains of computation are
complete partial orders with a least element.

All computable functions are

continuous. M
= M i S iar o
\(L('Q/Y\(\r‘{\rs\(w(m
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Cpo’s and domains

A , or cpo for short, is a poset (D, C) in
which all countable increasing chains dg = d1 & do T ... have
least upper bounds, | |~ dn:

Vm >0.dm C | | dn (lub1)
n>0
VdeD.(VYm>0.dpCd) = | |daTd. (ub2)
n>0
A iSs a cpo that possesses a least element, _|:

Vvde D. 1l Cd.
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(¢ > 0 and (x,) achain)

]

n>0 4n

Vn>0.x2, Cx

I—anO rn LT

({(x;) a chain)
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Domain of partial functions,

X =Y
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Domain of partial functions, X —Y

Underlying set: all partial functions, f, with domain of definition
dom(f) C X and taking values in Y.
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Domain of partial functions, X —Y

Underlying set: all partial functions, f, with domain of definition
dom(f) C X and taking values in Y.

Partial order:
fCg iff dom(f)C dom(g)and

Ve € dom(f). f(x) = g(x)
itf  graph(f) C graph(g)
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Domain of partial functions, X —Y

Underlying set: all partial functions, f, with domain of definition
dom(f) C X and taking values in Y.

Partial order:
fCg iff dom(f)C dom(g)and

Ve € dom(f). f(x) = g(x)
it graph(f) C graph(g)

Lub of chain fo = f1 C fo C ... isthe partial function f with
dom(f) = U, >q dom(fs) and

(fn(a:) itz € dom(f,), somen

o) = <

\ undefined otherwise

éafiff\ (Ll fr )= Up Jrpnip
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Domain of partial functions, X —Y

Underlying set: all partial functions, f, with domain of definition
dom(f) C X and taking values in Y.

Partial order:
fCg iff dom(f)C dom(g)and

Ve € dom(f). f(x) = g(x)
itf  graph(f) C graph(g)

Lub of chain fo = f1 C fo C ... isthe partial function f with
dom(f) = U, =g dom(f,) anc

(fn(a:) itz € dom(f,), somen

fz) =

\ undefined otherwise

Least element _L is the totally undefined partial function.
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Some properties of’Iubs of chains_

Let D b yn  odSd

et e a cpo. —
ZCZ}

Forde D, || d=d. L_[ 0( 50(/ — ofz

2. Foreverychaindg C diC...Cd, C...inD,

0 — —
len — leN—l—n

forall V € N,

dy S Ay S - E A&
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