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A Yheorem Proved bt} ) ohn S_e;g,ers

s

On “Tuesdey 25 Jo\nwar 1994 s He ETAC
( = Eind)ﬁoven Tuesda«a ANiternoon C]ub) wias
invited/challenged 4o prove the —{c):“owinﬁ
Yheorem (thot had been proved and commu-

nicoted lij Jo)m 55\33ers>

(0) [T—lTﬂT\j = 1‘1"1T3] —(q))r all 9 >
where dr ( read : ”do:i?er/'> deno%es —H've non-

r'eﬁexave Yransitive osure | de -
notes +he S-‘rrorzﬁes} so) u%cm of E:r in-
Stance: X[})v Xx%x] We wuse
G [p s “f’F]

(2) H’F;“I”P ——>“f’p]

) [pstp = Tpl

(4) [P——%;x]/\[}:);x ==>><] =» [?P = X]

all far  all p,x.

Note (3D -—;%Hows @Uﬂn (A) and (2D, (End
OF Note )

“The ETAC met the cha Henje_ We give our
Fr00€ be»ﬁ)re ol;scussmj 29

We beﬁ)n bJ in‘l'roduciﬂﬁ ]9 and < }35
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() [bs= -,‘f’—;‘f’:j—_\ ; [:c.a:- -ﬁf’j] , {b: WYQ],

W"\iclﬁ QHOLOS Us ']"O rewr'|¥e OowLr dem on ~

strandum (© as  [Yh = b] . for the
}Droof o() w]n'nclq e obSer‘ve

—
—

—
—

<

[tb =)]

{Pr‘ecl. caley
[fh = b] A [ b=Yh]

{ (1) with piz b}
[Yh = b]

{C4) with P, % = b,b}
[b=>b]) A [ b;b =b]

{Pred. C:Glc_}
[b;b = b))

{ (5}
["ukl"c 5 ﬂ\’)c == -l\rc]

{\ijred.(:o.\cg
[‘f'c =) ‘IC‘!"’JC',’:?LC)]

{ (4) with PXx = C, ‘1(1Li'c;1‘f’c)
[esnGYeatd)A 0
[c;1<1‘fc;1‘fej =5 1(1‘]"¢31‘Tc>1

We now dec,\ with —H']ese ero c:orcju«m:}-s

56!3&:“0365- For -Hne lc\s¥ COF\J\—U’?CI‘ we ohbserve

—
—

<

[c;1GYe;ate) = 2 (tesate)]
{ rel. cale. , WEX in )’JO\T“}‘ECD\IC&F‘}
[~e s ate;afe = aTe s ate]

{35 s associalive and mono*onic_}

[NC;‘\\{C = 'TL{'C]
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[~e;ate = at]
$REXT

[C‘,\{’C =% \f’c]

- {3 with P <l

tree

|

So | the last conyunct hes heen ]orovecl , in-
dePencle,-,—}- o?-! e internal struclure o c
We now )oroceec\ on the assumption +that
-H’le_ Proof ojp '“qe {DTFSJ‘ conjunc cloes re-
quire the internal  shruchure OF c as
Swef\ in (5) - EC = ‘l"lb\'j-_) . That C
1S o neﬁo\+ion O‘OQ Frediccz}'e s ?rr‘e\e_-
vont ,@r Yhis  Tholds {;r Om.:j redjce te.
How ever, [_-1 c = jb\fj:\ , e, }he é::)' that
MC s & Yransitive closure o? U could
be relevank Dince J 'O—'lljb" occurs in
J—lﬂe Comlb'rna'l'ion ‘]l’ 5 we. look Qmamﬁ
(4) -)v]nrovlq (<4) {)or those Fror)er‘}ies u‘]p
\]U Yot contain P 27\_\5 n  the combina-

Yion “f'F K le_(Q) Ve “observe —Hnerefﬁ)re

hrue
{ (2) with P-‘:J}
My tfy =ty
= { (Y, ie. [ac = i‘j]}
(6) ['1C','1C-=’>‘IC] 5

in o}\'\er woro\s : ‘\? Jrke. im‘em o.\ S '}-rudur“e oF;
C Pl%s o rvole, it has to do so via ().
\)\le nowd o\ose.r\fe @f‘ +the grs)' COﬂJuﬂc +

!
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(e =n(a Yc;1Tc)]
{ pred. Co\\c.‘s
[ % e = ac]
< { (6%
["1'1JC)"|TC =5 "]C}'\C,-J
<= {)' mono\-onic?)
[ "L{’c = 1cj
{Y:rec\. cale§
[ ¢ = Y]
{ (1) with P::c}

true .

And this concludes Ythe )Drooﬁ

x ¥
*

The inlroduction o(y b is ()'Ms}iﬁec\ be -
couse +he Frﬂ‘ 4 s&e]ps o]P the Eoo are
indefpenden)r o b's interne) struckure. R}
the ETAC session of 19940125 , we “pealed
o " dhe oFera-Lors one ct o time , le our
next S;e)': wos o introduce [d = Lr"l \t\j:’
ond eliminate b \DJ Eb:—:”\d] R but,
-\)nouéj]n c:ox"f‘@c:}'9 T consicler in r‘e}'rosr)ec}' the
inkro due Hon of d overdone QdmiHec{b'

lhe ijntroduction o d Fos);]xmes e in-
Jroduction of o tew dcggers but it s

Yha-l-)wemc«-hc’c.\ nvoid Since O\w b s the
neﬁc}ioﬁ o somethine. We also wused Yhe

/,
con ron}- ’ —-}\ne c‘cm'ujo\)re o() Cc_rm)')osi‘)'fan -

becouse the subespression 1(1d;7d)  asked

for i}, but in rehospect i+ was not worth
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‘\'he. ""FDIA‘D\E.

When we Fer{%rmed the second s]i-ep,v-‘z.

4
" is associalive and mcmo)rom'cgr in the

.[ .
T)r"olf OP the second ConJu.nc:)r} we
were dofnﬁ Smﬂe'}')'\iﬂﬁ c«bﬁolu‘}‘eb S-]-andc.rd :
in ouf ex\')erience, on a}orpeq) to the cssocia-
Yivid o? COmFos'njfion is a\mos} o,\wads in-
dicc\zecl w)'te.n C C‘OYY\]’)OSi“‘TOﬁ hecomes on
ar(‘jumen}’ o()c\ ComFosi'}ion.

Tn Yhe )oroo() of Yhe ﬁrs coru'unc}*, the
C‘FPQO‘\ o (6> - which we had not ‘ﬁbrmu-
in advance —~ came s o surprise. 1

loted
Yhaol  (8) is the Cmb U%j

had not seen
\" i o transitive closdre.

Jo E’KP]O”‘ ‘Hﬁ o}

CN<;>¥Q (x s Aransi we) = <>< IS o ‘}r‘ansiJive

Cclosure) )

elt we
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