
The list unfold

The list unfold, unfoldl , is specified by

unfoldl : (a ; Bool) ; (a ; b) ; (a ; a) ; a ; [b]
unfoldl.p.f.g.x = if p.x then [ ] else f.x :: unfoldl.p.f.g.(g.x)

In this note we derive a procedure to compute unfoldl .

* *
*

As unfoldl is a recurrence, we will compute it with a loop. For ys : [b]
and X : a the loop’s postcondition is

ys = unfoldl.p.f.g.X .

We choose as invariant

unfoldl.p.f.g.X = ys ++ unfoldl.p.f.g.x

which is established with ys, x := [ ], X .

With regards to maintenance of the invariant we observe

|[ Context: p.x ⇒ unfoldn.p.f.g.x = [ ]

ys ++ unfoldn.p.f.x

= { p.x }
ys

]|

and

|[ Context: ¬p.x ⇒ unfoldn.p.f.g.x = f.x :: unfoldl.p.f.g.(g.x)

ys ++ unfoldn.p.f.x

= { ¬p.x }
ys ++ f.x :: unfoldl.p.f.g.(g.x)

= { property of :: }
ys ++ [f.x] ++ unfoldl.p.f.g.(g.x)

= 5 ys := ys ++ [f.x] ; x := g.x 5
ys ++ unfoldn.p.f.x

0



]|

* *
*

We have derived the procedure

unfoldl.p.f.g.X = |[var x : a; ys : [b];
x := X; ys := [ ];
do ¬p.n →

ys := ys ++ [f.x]
; x := g.x

od;
ys

]| .

So concludes our derivation.
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