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More on monolonic predica'lre -’rrqns@rmeLs_, and

the introduckon of .dummies (see EWDIINF)

We are interested in Freclic:c}e -‘-ransfgrmers 3
such +hct {23{‘ any monotonic Fredicc.}-e Hrans -

{)orme.r f
(0) [{’b = ('-Bx-. [3bx] ?x)}

Thanks -\'o the ‘\-Poiﬁ‘\‘ ru'e,’ -Hne c\'\oice o«P
b=x '@r Bbx would do H‘:e Job, bwd {his

choice 15 too S\Deci'ﬁc ‘Fsr our Furroses, as it

does 'Hne ob @r an -F s monotonic oOF ﬁol'.
wWe shell here%re 2Mows +he usual routbe oF)

Frovin (o) , on the wo:j ccllec}}rﬁ Yhe re-
quirements on 3 Yhet™ moke +Hheé Pmof)

work. The Proof" oP (0) is o Pinj Fo::j orgu-

ment.

’Proof Tor F'ms we o):ser\rg

{3x: [3.b.x]: VX>
&  {instentiction with x:= bl

[S.B.\a) A -Fb
= M}
o

where we aFFecled to

€)' [3.\9.‘0] ;
note thet F”:s mdnolonicib has notl been used,
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For porg  we observe -@:r any monotonic -F

[ -?la &= <a % [j.‘:.x:l: {’X)]
{r:recl.calc.}

[Vx: [g.bx]): Fhe a0l

{chlc.r range

<Vx: Eﬁbxjs Y_(’.B%-ﬁx])

I

)

& 1 s monotonic *
<vxe: [ .b.x_]: [bé x])

= { ()
true

where we cx]))') ec led o
(2) [3.b.x—) = [x=‘7b:] -@r adl %
note thaol we did wse +the mono-}on'nc;b .of -F)

Temarle “The sh‘enj-n\en'tt:j N -}}72 s'}-e.F mariced
*) s Spurious in the Ssense +4hat we c<odld

have quc\n}-iﬁed universall over an mono)'c:nic
? . Leav'mj that fanf)e understood | 4he sl-e,:

n queshon would have been

v v [gbax]): [P« £x]))
{e

s wmonotonic -

=3 '\ns}aﬁho.hof\ with (’?: \c\en'}ib —Y&nchw\}
Qvx: [gb.x): [bex]d

(End o??&mar‘c.) ( End OF Proo ())

| Collec\-;n:) requ;remen}s (1) and () we
see that TC0) holds i? b is +the weokesi

—
—
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so\uhon of; +he equo\'l'icn X: [3.b.x]

The ohservation +hot (); conJuaoJ-e FHF is

as monotonic as , inviles us +o sdubshi-
kate ()” vﬁor -P More yprecisel, , (0) with
-F’S = f)': "l)'\* td"elds F b

[?*\3 = <3X: t"l\’\‘.l‘).X]: {“x)] 5
Yhe de-ﬁnihw\ ofr 3ields

[q(’.(‘\b) = <E]x-. [h.(‘:b)(ﬁx)] : 1?(-1x)>]
which can be sim)')‘i-ﬁed bU b,x:= 1b,"%x ‘o

[1fb 2 (F=: [hkxds 2 fx7])
now de Morgon jie‘ds what we were heo‘ditj
gl’:
(3) t_?b = <V><: thbx-_) €X>)

holds -@:r monoton c P EF) b s dhe s}-ro%gﬂ
solubion op the equak on X [}‘\':X] the
lotter condition be'“‘.’j caFJ-ur‘Ed l::j

(4) [hbb)
(s> [hbx) = (box] Hor oll x

* * ¥

(’1) and C4) cCan be re»)gf‘mulq}eo\ S

(1Y [x=b) = _[g.b.x] for ol x
(4 [x=bl= [hbx] £Lr ol x

>
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These formulae dell us thot the s‘)ronje.ﬁ

choices -f?:.r the ranges in (0) and (3) are
both [x=zhb] ; the 1-I.>om+ rules  resalh
More interes hf\j ore +the weakest possible
choices -@:.r 9 ond N reslbec’nveb: (2)
and (5) 3|ve us those bounds, b.e‘c(ir:j

€ [£b=x: [xab]: £x))
) [Pb =<k [bax]: £x7] ,

minor Senerqlizq}'}oﬂs o the ® '{Dorﬂ'\u]&e
given in EwDiuz (tghere xwas o woolean scalar),

* *
»

This note hcs been writhen .@r ‘he -@IIOu.s'.nj
ecsons,
o In EWDHI3, ho-l-l'\mﬁ was Fr-oveol
e L did not know +het +he one {c);rmu‘c. wWOo.Ss
'pne, con jo.“e Hﬂe o”’ler‘
« 1 d‘d not know dhat the ranges in (&)
onel () could be derived os uwxolcez} solu-
Yions, nor was L aware of t}he relchon
with +he 1~ oint rule .
e T WOu\d l\<e o Poifﬁ' out a =2 eciql
)oroper oF @rm“lo.: (¢) and ()  —~ when
lanwer:s'c.“;! ﬁuan}. ;ed over b —~ . \We have
clerived “Fhem or mono4oﬂic F’ , bu?
converseb -”neur validi !::\ne.s t+hat
{7 S muno“‘onuc. . ?or, iﬁdepeﬁden)'l«q -E
_E, the r’!f)k)- hand sides are exr)ress'cms

2
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el monotonicall de e—ﬂcl oy b . T dcn'}“
M P
kﬂOW 33\— o G @XCurn le WHere ‘l" comes in
how_\ob T bt (8) and () give ws the
oPPorlun“.b _of’__ ‘mcorPorc)r}gj_____}n cal culations
o

the munoltonici OP (Zmé:'}icms Lij the
rewrihtﬁ o? < eKFrQSS\Cﬂ\S.

In view © —“ne. risinj in’rer‘es} in Mmono-

Yonie rred.ico.l-e '\'rans@rmers, the chove

d@ﬁni}-eo somei-l\ia:g to lceeP in  mind.

S

Nuenen, 13 "December 1992

“de. Edsacr W, ’D’\jks]-fq
quA-men¥ o{) ComPu"er‘ Sciences
The Univers: o() Texas at Rushkin
Aushia, TX 38712 -138
UsSh



