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Report on “A simple fix-point argument without the restric-
tion to continuity” by Edsger W. Dijkstra and A.J.M. van

Gasteren

This paper gives a proof for the main theorem about Dijkstra’s repetitive
construct which, “though not relying on or-continuity, does not require
transfinite formalisms™. It does so by defining the appropriate weakest
precondition as the strongest solution of a particular cquation (relying on
Tarski’s well-known thicorem to guarantee the existence of such a solution),
and showing that the required property holds of any solution of that equa-
tion. That is to say, the proof docs not depend on the solution’s being
the strongest. or any other particnlar solution. It is therefore, I think, not
too surprising that transfinite induction is not required —it would be more
remarkable on a proof which, in the absence of continuity, required one
actually to find the strongest fixed point.

The proof itself uses an induction over a general well-founded set {the
set of possible values for the repetitive constrct’s vartant), and the authors
claim that the argument is “the first one to conmect well-foundedness in
its full generality to a non-operational notion of termination, ie. to the
strongest solution of a fix-point cquation”. I think the “id est” is in crror
there—the equation is set up so that all the solutions are satisfactory (that
is, correspond to termintation}, so that the strongest is not distinguished. I
suppose it’s a manifestation of the fact that once you've confined yourself to
problemns for which yon can give a variant, proofs of termination are casy (L
would agree with EWD that thosc are the problems to which programmers
ought to be confining themselves),

So I suspect that this ought to be a note, rather than a paper. It's
useful to point out to computer people that this theorem does not depend
on continuity as the proof in A Discipline of Programming perhaps suggests.
But I don't think it’s a deep mathcematical result.

The authors also hope that the reader will “regard the effectiveness and
austere rigour of [their] argument as a plea for the calculational proof method
employed”. Well, that’s a matter of taste, on which people will make up
their own minds. But I suspect that many computer pcople are put off
by the very austerity {even the bibliography is indexed from zcro), while
mathematicians seem to expeet that the mountains should not usually be
required to labour in this very formalistic kind of way.



