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Two broor.s ko r‘emernl:)er (For‘ oOnT f{lesj

At the ETAC's session of Javuary 2, 1490,
Ed._s_c,er W D\{J'LL‘-ET”Q s‘nowed. us kwo ‘oroar.s
that are 4o E_l.ﬂﬂl'C.a‘ - and 5o beaukifmi - that
we _s\qou,ld 1ok «ror et l:\—zem . 'T{ﬂe_uj ave of o
type that some ot us  may have seen be,porc,
but we wvever l:ook the Erouble to focus on
them axplici¥|3. Hermce this role .

Theorern U

Predicake (-.r"a.n.sco rmers p and 9 bﬂ-l'-"-ﬁ‘gi ing

(0) [fx v Y] = LX< g-] for 2 X, ¥ ,
are universm”\j c:onjuncl:;ve :
“Procf

Tredicate tran:s-fom*her- F is Mhivar.sqng
Con__]uncl-ive Yymears

W [ (axax) = (A% 0X)]

for w\qqtever ravige cr the quanhiﬂ'chiun“ So
(1) (s our demonstrandum .

It bas the 6""6&‘02 ({A=B]. oand

mote s‘oecifa‘ca”_g s A ba s the é»‘-mr.vc ? C.
Premise (0) tells us  how o mani Fu‘al:e
expressions of the form (X v Y I .

The (}MES:LI'OH ther becomes whether we car
reformulate [A=sB] into an expression
Ccml-.aiminj (AVYM] as a /.subu\ore.ssior-r .
Here we a_\a\oli.j a l:rc‘ck L—.\mal:, whewr evicountered
for the first time, comes as a lcnj burprise
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bul deserves to be raised to the level op
slandard methods (1:33 virktue or Py bémp’icf¥5
and Poﬁen‘:ia[ elfectiveress) . The trick s
ko a‘o‘alﬂ rewrite rule

(2) (A=B] = (AY: [AvY] = [BvY]),
for all A1

which allows wms ko dhow  [A=B] b_tj 6\'mwin_5
that for any Y .  [AvY] = [Bv Y],

Far our curremt exawm ‘e. we car E\qererore
Proczecl, as [ollows. For any Y we
observe

[F.(ﬂ)(::)() v \f]
l:\qz Onlg I:Ln'r)j we Cavl C\o L3
ko Q‘PPIB (0) }
L (Ax:x) ~ g-% 1]
{ we introduced an occurrerice
of 9 WLH‘C-L'I, so0vier or \al:t*:r‘jJ has

¥

to  disappear again, by o rext
a‘oplical:i'on oF (0 . DBult we don
want ko undo the first él:e,\o.. Fortu-
le:e‘ there 4s ome rmore mana"ou|ml:£ve
Pos.siijil:_l.jJ by using that v
distribubtes over A
C(AX:: X ~ g.)]
-[l:‘—;e term 45 almost the rijlqbbano{
side of (0) -axc:e,\o@_ the sguare brackels
are hissing. Fcrl:unal:elg there (s
Orie Imore man£Fu|aEiVe \ocss[l::il[tgj, ViZ.
b_g Mosing that [ ] diskributes over ﬁ\}
(Ax:: [X ~ g.Y])
{ new we wse  (0) w\ﬂic") we had ko

------

£}

H

use o secord &.ima}
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(AX: [ X ~ N1)
= {how that (0) hae dore ks worlz, the
rest of the calew) ation mere‘tj mridoes
the part of the above malhir-'m!o\Lfor‘?S
nok pertaining to (0)}
L(AX:: X~ )]

Y
L(Ax: £X) v Y 1,

avnicl l:Ln',s is 1k
(_E_'__pmgl of "Proor of Theorem 0 .)

The veasorn taal in l:\ne aloove ca‘cu‘al:fon
the hinks are rvecorded 4o laviaHH s bo
indicate thal |, once bthe decisiom ko wmse (2)
has been taken , the rest of toe \oroop £s

reaH}:j of the Lﬂ\oe * there is cml_\j ovie l:‘m‘ng
that you can reasonably do 7. The same

hoidﬁ por” i:lne Proo? or
T")eorem'l

Predicate transformer e ( devmoted as

Prefix opera to r') sak Ls{lj ing (3a) and (2b)
@a) [ X&) IY « «oX1  for all XY,
(zb) L X=2eY] = [ 5 e X ] Cor all X\,

a|50 6al-e’.5pfes d’le: ”chW5 o(’ de Morjar)“ ., Loe.

(4a)  Ter (AX: X) (EX:ies X) ]  and
(ub) Lo (EX:: %) (AX:: en X) ]

Proof

IR

/]

Tn  showin the actuiva‘encm Ga) and (4b)

we wse o bric similar ko the onme in the

Proop OF TL?-QOT'E\"Y]OJ l:‘ﬂi.b tirme b_g a\opljt'ng
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Oore or I:‘ne rewrite rules

(sa) LA=B) = (AY: [ Y€Al = [Y&«Bl)
(sby [A=B] = (AY: [Y=22A] = IN=387),
for ol AB .

( Note that (sa) and (sb) are Ju..al: diPferent
renderings or (1) : (1) wi EL» A, R:= 1 A8
Bie‘ds (.js'ﬁ) and (1) with d.u.mm_l:’ transfor-
mation Y:=Y fjfeu& (519)- ’Qendem‘njs
(5a) and (5’13) have been chsem because
their .5%&*4&5 match prewmises  (2a) and (3b)
more dir-ecgg )

Now Ehe qvueblzion arises le;cl’l of e
two  rules (5a) or (sb) Lo mse in proving,
say, (4b) - i(’ l:‘ae choic,e.. makkers
at all . E.xFrca:aion A has the
/b‘ﬂq‘at %Q and Prem:’se,‘s Ba) awvd @}3)
tell ws bow to manipmialza LY « WC]

and [N = < C] . So  the macroscopic
obruckure of A offers no 't_luut’J at the
ouksel, ’F’er‘fmras Bs does. Expression

B is a wuniversal ?uam trlication . and
riow we 4%ee  thal MeB] . as oeccurmng
A (Saj 5 15 he.a.rlS s’)oPeIeas R w"mreaﬁ

[Y = B] i mnot. Thus the choice ko
prove (4b) B_L_d Using (Sb) is a\moal:
forced. The en.su,inﬁ (‘.o\.‘c.u(.lalrfom oﬂ\er.s no

fur-[:‘ner- surprises .

We observe that for any N
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C(AX: Y o o X) ]
_ .{ Pr‘"eo{ . c:.a\c.}
LY = (AX:: v X) ]

(_E_p__q{ of ?r»oof of Theorem1.)

H

]
* x

So MucL) Lor the bwo beawtiful Froofs.
A more precise invesl::'jo\(:iorr of the rdles
Plaﬁeol bﬁ rules like @), (s« . and (5b)
will O‘)ave ko) be the ﬁu.}s_]e.cir o-p a difPerent

note | s0 that what we now called a Eric
wi“ emerge  as a conscious design decisior?
Eormorrow.

W-H.J. Feb"em

5E.er'kseL 4 Jmnuary 1990



