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A theorem of Scholten's once more (see EWD1048)

The other week T stlumbled ccross EWD1048,
which records how Hthe ATAC hod proved o
theorem of Carel Scholten's. See )'\le theorem
and its Fmof) T ?e“- thoal we should neow ke

able to desi(jn a wuch '.S'irn)o'er Fr‘oo'f?,and Hhod
is whel the ETAC did on 1992.09.18 .

To \Degin w‘M«, we r‘E%rmM\Q"'ed the ’r}\eorem,
in\-rodu.cina as mo.r:j 'xm]:\i cotions as {:oss}blq
So as }o ease hnonc:h:mici}v considerc

Let P ond 9 Sa"‘is%
(0) [PX=>Y] = [X%q.\(] F:r ol XY

ioNns.

Note The or'l'j',ng\ theorem '@rmu\o)-ec\ the relo.

bion behoeen P's coniugale and , and inslead
J 9 _

of the imP\icGHons in (o) , it had c\nsjunc.hcms.

With golois c.onnechcm_s en voaqe oS -]-keb Gre,

-ﬁrmula\-ioﬂ {O) now Seerns Fre@ro\b)e, (End 47
Note.)

Le} h. X be lhe S\"I‘U\ﬁseS‘\‘ soluliem o]()
\{: { XV PY %\(‘1

Because it -@\\ows Vm (O) that P is ™Mono-
Yonic , Hus sh'rmae5¥ solubion exishs.

Note Tn the oria':no.\ \'heorem' e Qquo\hcm had
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oan = where our eciuo.\"n en has on = . Knaster-
Terski  tells s "H-ua'}* the Hdwo eunH ons hoave
-\')’ne same s\"r’w\ses‘- So\u }'ion . (End aF No*e.)

1n —férmu\a, we know that h. X imr}ies

ol solubioms, e, -with some Pre:\ico}e caleulas ~

(DO X3 YIAL[pY=Y) a [hX=Y)
-ﬁ:r‘ all X,

and thal h.X is o selubiem, ie.

(2a) [X = \'\.X] @:r ol X
Ge)  [p.(hX) = hX]  for ol %X

Let k. X be the weakest soluliem o?

\e. (si m'a\o.r\.j)

3) s X) ADY=2qY] = [y kX]
for ol X,7Y

(40) [kX =3 X] @;r all X
@) X = q.CX))  Bral X

—“'ten
) ThA 2B] = [ A= B] Galaz.

Pro We s%louo LHS = RHS . we observe
‘@f’ Q'ﬂ;j Q ,rB
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A= kB]
<« { @) with X:= hA}
LhA = B]
<« {3 wih XY = B, hAj
[hAa =2B] A ThA = q. (hA)Y)
« {3, with XY = WA, WA}

(hA =>B) A [p A > WA)
{ ('Z‘D)_‘Mi‘k Xz Fi.g
(W 23] .

The qu? LHS <« RHUS
(42) and (Kb). '

wses S'\mi\qrb (0)@ . (13,

(End of ’Pf‘oop)‘

*
x *

This s a ve::j SG"iS‘@c"aD [Droof:, Jhe C.OmF\e:}-e_
Froo€ <onsists oF 8 s*-e’os , each of them using
1 o(’ the 8 inde’;endeﬂ} Sivqu, each o() which
is -H‘:ere@re aFPec.leol bo once. (TIn the Or':gtnc.\
EWD 1049 version #+ wos clearer that & = 444

-Hne S:jmmehzj behoeer\ = and <& Wit more Db-
vious.)

In Yhe cbove , we have censhucled o S}T?nj'l-hen—
103 chain 1n which k is eliminated ~via (3)-
and h s inkoduced - via (2a)~ , but }';lease
note the order! Tn (3), the consequent s

on (aﬂh)mmo'}omc @nchcﬂ'\ of Y , L._s]r\ile the

ante cedent s _V_7_<_>_l‘ . When you start your
Froo? with
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(A 2 %B)
< {C3) with X, YX.=3,0]3
(A=B] ~ [A =2q.R)

you can cen hinue ‘s’rrenﬁ-\-hen'm b,fj we:.x_lcrna the
antecedents with  (24): J

<  § () wth Xz hAj
(h&d 23] A~ [hA = qA)

bul now Yo are stuck because (the Cansequen'l-

in) the second Conk')u.nc“ is Yoo shona, and
there s no ncmweakeninj wosy OF) ?l‘ans@rm..

ihs q.ﬂ into q- (hg')

'nr\e morc.\ o() -\-"ae S-\'o;:j 1S l.d]r\en O\’DTJ@Q]ih

Yo the ex}remal F’:’o)’)erl - in Yhis exo.mrle 1)
or (3)~, be ocware of the loss of) Canki Dwmo.-
V\O'l'onici -h€r€ 1A \l,"'- uhen Solﬁﬁ F‘m Comn -

sSequent Yo onlecedent.
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