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Ei@mer\)tc.r_:\ Prediccﬁes and e\iminq}iorw

In a recent mo.nuscriP\' ”Sc:me -Pneor.«_.) o‘\oou} recl'uccr}e
'}ransformers and equcﬂions N Prec\'uca)res': CS. cholten
introduced the notion o? ”e\emenhrb Predicdres" to cap-
Yure the nokon oF Pdm}s n sdate space. Tn the (l-
lowing, P ard q will be used Yo denole c¢lemen ry

]:re.dico:}es. Scholten introduced them with the ‘Fo“ow-
'mS '}WO gxloms ?or e\emen}'our_tj Freaico‘\‘es

Rxiom 0: [(EP P)]
i}fiom“ 1 Tor Q“ Predicoks ’P and o.n e\emenlmu:j Pfe-
icates q [q%?]* [C’Ié'l‘P]

¥ *
*

For P a Predico."‘e on o spoce with X as one o?
W+s coordinales, o \og now beloved de?ini\wn o? ’P:\,

with x' a [fesh variable, is
(o (ﬁ . )'»%-X’ v P)

Another way of describsna the subshitulion in P
o? x' ?cr x s the eliminakion o? X ?r_um he Poir
O?Qquajrions Y and Q , with ?or' Q the expression
x=x' . Now (0) s og) the Form

(€} (8 xu 1Q v 'P) R

o ?orm w\\ic\n S not S:jmme¥ric in /P and Q \ —nm’r W
S o Benucme. OSSMMQ}B 1S S\'uown bﬂ 'H')e ?o“owins exX -

qmp\e.
,P: abs(x)=1
@'. K= !j

Elimination QC % g)rom YAQ obviousla Sie\&s 0bs(3)=1_
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Indeed (@x:1Q vPl= abs(y)=1 For all Y . However,
(Bx:’l’P VQ)E Fa\se ?or o.“ F\j . e res} of this Shor\'

no'\e 'S devo-l'ed '\o 'H'le \nves iaq)-‘uon o? fHﬁis F}lenomenon.
*

»*
»*

Le} R be a Preclico&e n X and y Ehmiha\-inﬁ x
g‘om R Yoils down o Qans):ruc)rinﬁ +he s¥ron3es¥ pre-
c;-ico)re n Yy ‘hal holds Por oll solutions o? x,:j:’R :
WS
(Q.\) (Ex::’R)

With Y and @ redicaYes in X oand R orp\icqhon
0‘_7 (2) with PAQ gor‘ R Die\c\s ?or the eliminadion

of %
(3) <__Ex::/P/\ Q)

an éxpression Lo"\'ac\n 1S nice\:) samme\ric n /Pand Q

We shall now owe o Su.??lcien* condition en @Q such
that (1) and %3) are the same Fred‘ucaxe Ny . The

condition is

4) (93::(\*_{x:: Q):'\)

2

Relabion (4) in a Sense expresses Hhot —?or each Y

@ S an e\emen}ug Fredic:ﬁe N X . ’Il Q\lows ws
Yo derive -?or Q “the Omlggue o? Scholten's Pxiom 1.

For any value “ ond any Prec\ic.oc“e P  we have

(‘_\l‘ X Q)'-: 1
= {[Q=@ AP)v@APLS

(N x=(@ APIV@ ATP) =1
= {T@QAPY AlQ AP}

(Nx: QAP +(Nx: QAVP) =1
= { arithmekic§
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(Nx: QAPIA0 = (Nx: QAaPI=0

2{ redicale Ca\c-.;\us}

(Ex=QAP) = (Bx:1QVv7P)
Note . Since —?red'mo}e calculus ~
Ex:QAP) = 1(Qx:1Q v P

'Pne \Gs)' \'me o?f)'\'be a\:oue der‘wo.\"mn S }\)e o«no\\ogue. 0?
Scholten's PBxiom 4 . (Bnd og? No}eb

Since Yhe imp\ica)tion derived ohove holds ?of omy
value , sa\-isfo\chon o? (4) allows us Yo conclude
Yhod (3 and (4) express +he sawme \ored;coée n oy

?

From }the obove ?o\\ows Yhe ?o“ owino

C‘oro\\o.[;, .I(\) ff)or \oredicaks P ond Q in X ond Y
(93:: (NX:-.?):‘\ N (‘_\\_K:: Q):‘l)
holds , +hen

(Eb:: (BXH QQ’P) = (B_X'-:/P% Q)) .
(end o? Coro\\arj.)
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