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Mothemoticel Tnduction Synthesized

Led {D be o wonolonic Prec{‘;cc}e -}r‘o.ns@rmer
and et 9 be +the S*ronﬁes} solution O-F)

P! L{p = F]  Then, by de{inition,

(©  Ifq =q]

(1) [ﬁ)ﬁ’Pj =>[q=>P] —?or all P .

The [irst Yheorem of this note is that {2r mone-

tonic £ , (1) con bhe SHEngjrhenec[ o
(2) [o'u)(quép)]% [q%F] -ror all P -

’Proof We observe f{)or Gn:\:j P

La= ({p = Pﬂ
'{ Pred. CG\C.}

L an ﬁv = P]
[ {Fref).Ca\c.} ]

A4 =5 N
=> q{ (0) ,P (Cm}i)qmoni‘}onic‘a)-j o’[) A =>}
[(fa~fp = qnp)

F 1S mono-l-on}c,,i.e. —F(c‘ I‘\P) = {?q ~ f'[:}
[ {D'(CV\P) = 9 A P-l
= £02) with pi= C?AP}

[a=>qnp)
= {Prec\.(:a\c.}

L q= P] ' CEnd o{) r?roof)

i

%
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Formulaa @) con be rewritten (b:j P!‘ec\ica“'e

Ca\cu\us ) as

(3D [{)r = (q%’?)l = [g=p)
‘ﬁ-om which , b:j usmj the mono%-omc};j ]p F

once wmore, wWe can derive

(4) [-?Cq%ra) = (C]:b)':)] => [q%,ﬁ]

X *
#

We now consider ?or F the choice 1(s; W),
‘\"ncu} is let now be -Hne. sHonSes)' SOlu‘)’!Oﬂ

P P []9 v S 1]::] Then, b de]()ml-.on
(S) [.q 2% S,"rc]]
(62 [)ov $;7p ) = [q%p]

Qur second —”':eorem 18 '}}'\0‘}‘ wi%)\ this choice
of) {) ) q s o lEQ—CGnc\'\-}ion\\'.e. [qﬁme.-—’;c’j,

/P’roog We observe

[o' Yrue = -_)
eﬁ exal':omcj)eg
T_qq,w-}rue =3 ’\t:‘}
{co:n}rc\?os.%ve: [tue = ~drue )}

[ C1 = "1(‘1 ‘)rue)T

= { (6) \mﬂy P::—‘ . (‘]q;%me)}

Y_“i(ﬁo]',}ma) VoS3 q; true |
{ Preol.c:cx\c.S

N

1)
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{-”;q;-}rue = S;79; )rme]
<= { moﬂo}ohicil-:j OF;}
[ 19 > s579)

= 108D
Yrue . CEnd o??rmcf)
X N *
Lel ws CVPP(J (4) with 4he last choice

@:r -F . Some manirulahm éjields
L9 (2(s;GQap)) » pd] = [q=2p)

—B\arﬁ @)r q aso « 'eﬁ-(:ondi)ion, we  Now
translale inlo the standard model  wilh

9 Uietdirlj Q. x
p éjie\dif\j P x

S jieldln X)*\ij

L... ] :jieldnlj <\v’x,3:: >

Since euegn-\m reduces +o \eg-chcl'-hons, the
universal oluangiaﬁco&‘lon ouer 3 con be dro'ppecl.

The dranslohion o{p g{(q I\"\P) s,
Az x>z A Qz A 7R2)

The whole 4ransichion bields
_ <\7/x: Q.x: <VZ.: XrzA Q= ,‘P2> %?X) =) <VX'. Qx/PX>

q emei}jes a5 She clnc.rad-eri?.c.)r}on 0() the

l.e,.
s s wal-fBunded.

domaoin © over which
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Tradition alb , wdl-foundedness s def.nec\ for
& (domain, relat on )-—Pcur'. “The moral o{? the
Slor:j is dhat we can stort  with the f‘eh:.}i on
and on I"@\C\)B on -Hnen ie\ds 'Hne dO meuin
over Which i+ is  well- Jf[%unded. Tnstead Q-F
5\‘014503 tsith (+he nolurol numbers , % )3 ) L we
con strart w:H-\ Ve Felaho\m x> 'j ) fj 720

on the } Pe_ ‘lh)'e\cjer‘. “The CormsFondin "domain’
+hen -ﬁ:ﬂows. T+ also shows +hat an relabion
con ke wsed f‘fo do mo}lnema}-iCc.l mé?xc}-iOn iu'nUw;

if,howeuer, -}Haﬁ””c'\‘amoﬁh RS ern]')b 5 —Hne indwe Hon
Frrnciple 18 noi- ve:'\zj u.segtl.

* *
*

Cnce more T S\nau s‘nou.‘) Jhat a 7@&6}# o s
cméi Tul‘_sﬂ _+rom sil-}\re closure r avre eq wo 15
well-unded; this now wmeans thal, tith

& (r=svsyr)

the eclqahms
P! [P v 55'\1’:] and P[P v r;‘lP‘_\

hove the same errcmSes} soluthion. To save

heSo\\-im signs , e shall show instead +thal
%ha e<1uo.}-ia'hs
]‘J[P-—_) S;P] and P[P=> r;P]

howe the same weokest solution. That 1S,
with q determined bj



EWD#2R-4
(8®) [q = 5;3:} and
(9) [P%S”.’) = [P%q]
we have tro show
(10) [q = r59) and
(1) [F=>F;P] = [paq]

/P"E{ To demonshkale (10) we observe

[q% r;o)]
& {mono*-onicik QF ! and -’%}(
)
[q% 55ci] A [S@r‘]
1 (8) and (3)}

]

1lm€

To demonshtrate  (14) we  observe

Lp= F;F]
= [ {Pfed.CQlC.B _)

v T, = r‘,)o
E(?)%F
[P\} r‘;P = }(5\/ S',!'>)'P]
= 1, owr v

[pvrp = sipvs;npl
- { 5 QVEr

lp v P s;(}b \/ r;P)]
5109 it e by mind

P P

[ P AV r;P = c{k

= 1 pred. cale.y

[ P = q] ' ( End o~{7 ’Prc»of.7>

]
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The last theorem usas independenib Pmuec{ bfj
3@."?&0, who su\oSequen)rb cssisted me in the
Fhr‘as‘ms o{? the cbove Froo() The chove FrooF
IS 'mdePenclemL of the question o whether (3)
determines r umquelj s L \i\<e i+ because
ri uses o{) -”‘le T‘G’lo.}'iono.l Cd\(‘u]us onl ’H‘:a}
COmFosihon 15 Ofs'socic\)-i’ue_ and distributes
over dis;)unchon.

* ¥
*

I [Bund these resulls eS‘Seﬁ)“iC\lb last week
on MJ "rr“lF to /Pmﬁ)‘\\(e sie  and to —.]}L\QCQ,
When T come home 1 {dund among +the mail
Ce CQ’FJ OF Ca mansCri)'J} b\‘j /Ru%er M.
’j)SL—.s}-rc.. T is « manuscriph o? 74 peges
with w}\o\']- looks like }Dmu\-i@‘\ Jr}ﬂec:ij. On
ihe lost pase but lwo it casuall men Hons
as a Cor‘onor\j Y 4 5®AS s le -ﬁ:umded —(c)}f‘
ol s 7 (Lecenda. &= denotes the weakest
soluten o P fJ’) - [)4}714 v_eg_ much
looks as i¥ T con now leave +the relctional
calculus  in the more ex]’)er}- hcmds OF Hﬂe

UOUJ‘!&G" 5@3‘1&!‘(}. H QMY ,
Austin, 17 HPnl 1992
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