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Inspired bfj ~[x] = [~x]

I had s*o.r*e o  with ‘he r‘elc.‘)"!On cal-
cu]u.s ancl we (oyere exp\orin\a in class
bohc.‘} could be derived -Fi‘om Yhe gxiom

80.\. (~,~) about Yhe 4'r‘oﬂ5)oasi}ion Cor

“converse?) -~ . Because we could use

~(x] = [~x]

i? it were o —)}weor‘em, and i+ seemed +o
be so0, one OP mj students — Daniel HB.
J}menez—- raised 'Jr]'\e queshoh L hether
Yhe aﬂalogb betveen the ”evet:j where *
oPer'o}or' crnd universal Con\)unc}'ivi )-‘7 was
20 5')‘ij 'H"la‘)‘ '@:r‘ Hﬂl\/er":’)q]b cmdunc}ivc

f one would have

(0) L x] = E]px] e any X .

#H

Because Hhe euerawher‘e ‘ o]oero}or- s o(’
type: boolean sca\cme—-)':r'ec{icc.i-e ., (0)
at F)irs{' SiSH mighlr Sujﬁeﬂ- e bpe con-
F)\'nd-, butr this is resolved when ']()SOJ")S-

ies
{?.-h—»m 5 f?alseg ¢ { drue, -pnlse} ,

whic}\ is %lne case | i? ~like ~!- -F) s uni-
verscll tunckive. So we c%onged our
hé.)Pones‘:s into the weoker “does (0)
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hold -E):r any univer'Sc;JB J'unc-hve C 9"

The answer 4o dhis guestion is —Per]w[as
ho‘\' So Sur}:)r‘isingly—- nesc-.-}-ive. We s})c.ll
clemonstrete Jhis b:j cons')-ruchna (ér a

two -state Spoce o counterexoameple, i.e.

o universally junchive {7 that does mot
satis % (0)

Letr +the +two states o]@ the space
C,ere,s):’ond +o “he Poin}-}vredicm‘es S and
1S r:esysecﬂl—ivel , and let F) begiven
b\v ‘H"le fo”owinﬁ ')-able

x O
""T’M& ‘\'TU\.Q

) Arue
1s
False -l?che

To see that (0) is not SQHSﬁeCI we
observe:

PL=1 = [f5)
{Pr'ec:l. calc ; dee o? ?j
P.Palse = [true] |
ideﬁ of) £ Frecl.Calc}
?a\se = -}r'ue

€ {Pred. Cq\c}
ol se .

1

B
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Tinqlb we hove 4o check +hat 1@ s
LM"\iver‘SG“.:J \)unche. ,S'mCe our state
Space 'S wver inite this J’unc}'iv}b is
verifio‘ble. ‘ﬂ?,e relevant observalions

are

(i) corresponolin Yo the emP¥ ‘unctions
[P.-‘-rue = -}rue]s and [f-f)cz\se. jEJ—Fa]se]

(i) COFF?SPOﬂClEnj 1o the nonempty June-
Hons [-P(S As) = {).s /\P.C‘ls)]
[f (s~vas) = (’.'s v{-’.(-ns)]
[£ (drue A x) Cﬁ-rue/\fx]
[f Grrue vix) = [Thrue v £x ]
[g (?o\lse AXD) = f‘.?o.\se A Tpxj
CE. (False v x) = -f.-fa\se v ?x]

[}

m

Swmall Gs —Hne E’xo\m]')\e. iz, 1 did not

f‘mc\ o rec\l‘\e concise demonsiralrion

OC the Junc v ties.,
X - *

There was o +ime wl‘leh T )iked coun -
+er'e><cxmples very much because -}'1/163 we re
r F74
SO convincin 5 }:Ju'} ‘}]mes \'\ove C‘hanjed:

T dont like Fhe obove Proo() ot all.
Tirst OF all, i is loborious: i+ look me,
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T Yhink, mere thon an hour 40 come up with
+his @nchon —P and dhen T had shll }o
conyince m:.jsellp +hat i+ wes un'rver-solb
Juﬂc}-ive.

Secorrdlj, all thot labour is very  speci-
Fi'cc\”:j 360\1‘&0\ 4o r&?u-lin\ﬁ (o). T would
be  much ]r\aloPier‘ if T codld look ot +he
NSJYY\}DO‘ d nc.m':cs” o) m\‘j re.wr‘H-e ‘t‘u\es
and hoad " laws 4hod wodld allow me 1o
conclude +4hat with dhose rewrite rules
ik s ”O}DV"IOU.S\ ) imPossible o a erive (D)‘

T reclize 3)10+ this naive dream m9%+
s)oea\( of unwarranted oP-}-imism.

Qus¥in, 4 Novermber 1995

Ps. T Po.id more ottention Jo +he qua\ib o()
my Handwr’i'\-inj and hope thot thot is

GPPrecia.}-ed. E WD,
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