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On bogs and identical dwins

Tdentical hwins Fr'esenl- o Fr-ob]em oF nomen-
clobure. Even when You haue selected two die
f’erewﬂ- nomes, how do yow decide which }o
give }o whom ? Does i+ maler? —_[(), o} the age
of' 5 , '}hv.J would decide o .e"‘:\"“"je their
aiven names , would +thalt woke o c\‘.@%rence?
Would you notice '.l'? (\A)Ould -H’?ev notice i} ?)

x N *
With dummies roméiNj over sets | we are

ine. Yor ‘ms’r&nce,

with W o? ‘-vae‘. set of ordered ‘Fail‘s o?

nq}-ur'c\l number‘s
with w OF I:jre.-. orderea Fcﬁrs UF notural

numloers
wibh P,Ol oF bFe: nakaral number .

Me Yoolean ex})re.ssi “Nn s

<Vu>: w e W: /Pw>

and
<Vr,q ; (F,q)e W ’P(Foq)>

are equ'.vc.\enl-. (For Proof), See {Zsr mstance
EWwD1064 . Rt the Jrirne., T was a bifF Osnnugecl

at  Yhe )opoops lenSJ-L. —aboul kal?o\ dozen
Sl-ezras—— hut in the mean Yme T am reconciled

with :l-)
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The exPlici\- staremen} o() e ‘-D‘oes u-P WS
and w , and  €ach time, oF) the range W€ N
tend Yo 36} obbreviated to somethin like
“witbh W a seb o{) ordered poirs 0}9 nckural
Aumbers and W wunderstood lo be f‘an\ﬁ‘mj
over W " . where the lasth Clcwsse 15 wunder~

slood Yo selHe the \:j])e of? L

But with b&js we have o be more

corelu] — much more <are ?ul as o mather
_OF ack, than 1T Cand others) have been
in  ‘the Pas} —_ . Under +He G.Y\G[OSWS

"prov'tso “with B o bo.ﬁ o€ notural numbers

’r

and X omnd \j ranﬁj’:ﬁ over o) »
xe® , 4yeB

afe -]-raclilicmo.\‘:j accefﬂ'eo\ (o %o booleo-n eX-
Fress';cms as leﬁﬂ'ima}-e. as W € w., andal
Yo express +hal each element n B s
less than 100 . T wouwld nol  have hesitated
Yo write

{Vx:xeB: x <100

cr, \eaviﬂj the ronse wnder the Proviso unders

stood,

{VWx s X <100)

"Bu} now the Srounc\ has lbecome very

SIEPFeU. The last ex?ress}on r()ormu[al-es c.
CO’V\S"‘I‘Q]:’\}" on 3 ; ano“'\eo" com S"'T‘O«.ln)- <1y
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B would be thatr cll its elements are the

Same.
<\V/X,3 N X:J>
“.U? we wish Yo express Hh ot ey hvo clishinct

elemer\)rs afre eolual. we can wori e Lslh an
exlplicﬂ- rqn&e Yhe exy)ﬂzss‘ncn-\ C ltb ”-]-ro\ctrnb "
@q wi valent 1o the obove )

<V)<',3: X-‘f:\lj X:J)
But how 5\‘IPPe\rj '”’76 SrOumd has loecome.,

hecomes c\eom iP we wiish }o Ex])r'ess
%‘OJ. 3 CDV‘\*‘O\'ITTS o O\,LAFhCO\]‘eS » 1.e. ']']/10\‘}

dfs'}‘inc} e}emenb n B are cliF?eren)\ C.Dcm}-
\’r(j o do that lij wri}":rla

<\v’x.&t X#U: x%g) 5

Br s expression s equivalent o  true

no - moHer what we choose @r‘ 3B

?

The wmoral OF) the S}OU is: don't Oiucmh%

over o bag. We can olu\can}'i% over a set,

but  with = e Jwo sels can be associcled
with | in Sener'ci?, cli ﬁ'—%mn}- Car*climo.léb: there
is the el o€ elemenks and the Foﬁ;bb)
smoller seb o() ther values. 1n the Pr‘evious
paragroph we re f)err‘ec{ o exrmss?né ” that
disfhincd elemenls in D are di @%reni- " a
?:33? sentence lo sau the least. T would he

L hc‘/rr)ier wiath Yhe constraink in C\p\es\'ioﬁ



EWDI153-3

bein3 for‘mLJc.}-eo\ bij Yhe reolu{.f'emen)' ? Fhat
diﬁ%r*érﬂ‘ elements have different values”’
the +wo nouns - “elemenks’ and “values’-
denote +the hvo sebs.

3 here

Tn EWDd1103 “Tor Hhe record: ETARC and the
COMPIes_”, we did +he r‘i\cj\fﬂ- -H'\'mé. T}qe ]oroblem,
15 &S @Hows . O?a ini}-e. number 05\? COMF}aS
we are told dhe —{?\)Howinj two ‘Hninﬁs
(i) dhe oldest mon s cs old as the oldest woman
i) \KF two COu]’))e'S st/F wives , -qu bounaes)-
o? Yhe one new couP|e, 1S as Yyoung as +the
:jounaes}- o{) Yhe other new coupie.
<how +thal in each couFle,, Mman ond wWomon

have Yhe same a9e .

To oll intenls and purpeses , eoch Cou.]o,e. s
ond ordered poir oF Fwo ages , but our set
oF COuPles corﬂasl)mds in Senerq) }o o _lg%
OF age pairs. ETAC did the r‘aéh)‘ Hnirlﬁ, <om -
3r‘\V\LA‘;rLc) woith “Let} dumwamies X,& range ovesr
Yhe cowples, let  the ages oF man and womaon
of coulo\e, x be denocted b m.X ond \?x
r‘es]:vec}»web- Qur rrooé) ol iﬁa]ﬁm is Jhen

<Wx:i m.x = fx> !

As on exavn}::le ofc‘ somewhal  less for“unc:)-e
@)rmu}q}ﬁm T quo¥e +he -ﬁrﬂ‘ Paﬁes o? Cha]:\)-er‘<
gcm'\ Q.j.\"l. VGn Sons’re/r@n‘s Yh'D. Thesis ka'.ch 1
O.nyroved).
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4 In adherence to symmetry |

This chapter is another illustration of the complications engen-
dered by the introduction of nomenclature, here emerging in
the form of overspecificity and loss of symmetry. It also dis-
cusses the choice between recursion and complete unfolding.

We consider couplings, i.e. one-to-one correspondences, between two
equally sized finite bags of natural numbers. Hence, a coupling can
be considered a bag of —ordered— pairs of numbers, the subbags of
which are as usual called its subcouplings. The value of a coupling is
defined recursively by
-the value of an empty coupling is 0;
—the value of a one-element coupling is the product of the members
in the single pair;
-the value of a non-empty coupling is the value of one element +
the value of the remaining subcoupling.

Note . By the associativity and symmetry of addition, the above is a

valid definition.
End Note.

The problem is to construct a coupling with maximum value. Such
a maximum value exists, since the finite bags have a finite number of

couplings.
A construction follows from the two lemmata

Lemma0 . FEach subcoupling of a maximum coupling is itself a maxi-

mum coupling.
Lemmal . In a maximum non-empty coupling, the maximum values

of the two bags form a pair.

The construction then consists in choosing the maximum values to form
a pair and constructing a maximum coupling for the remainders of the
bags in the same way. The construction terminates since the bags are

finite and decrease in size at each step.

Proof of Lemma0 . By the symmetry and associativity of addition we
have —with U for bag union—

the value of coupling BUC = the value of B + the value of C;

Lemma0 now follows from the monotonicity of addition.
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Proof of Lemmal . We consider a maximum coupling, in which the
maximum values U and V of the bags being coupled are paired with
v and u respectively, and we prove v=V vu="U,

o If (U,v) and (u,V) are the same element of the coupling, U =u A

v=V.
e If (Uv) and (v, V) together form a two-element subcoupling we

have
true
= {by Lemma0 and maximality of the coupling}
value of {(U,v), (¢, V)} 2= valueof {(U,V), (u,v)}
= {definition of “value”}
Uxv+uxVo2UsV+uxv
{}
(U~-u)x{v-V)20
= {(U—-u)*x(v~-V)<0,since U2u AV 2v}
(U~uw)*x(v-V)=0
= {1}

U‘:uVU:V

i

End Proofs .

*

What T am now nolt +oo ha]’FU aboutl are
the clauses /’Ii? (U,v) ond (u, V) are the

same element”  and "I? (U,v) oand CM,V) ~}oge}her-
3 i as,\inju.‘ls}'l(".c\_“ 5 (O.. -‘-emP\a\-e o?) -qu_

) I R
\ ’

Value is used 4o 'tc{en}-i:j the element. IF dhe
or'[g\r\c.\ bo;‘js are {3,33 ancdd {72,2) , the

maximum Coupliné is the hag {1(3,2), (3,2)} .
(U,v):. C?),‘Z) ool <Q,V)= 3,2) ¢ are CU,v)
an o Cu,\f) “the some elemen“ T am offoid

Maak T clcm'l' occe[al' 4]} doesn')- w aHer. "y @3;‘ oan

Qan s wer,



EWDi53- 6

With X  ancdl r‘anﬁ'm\c_;) over ~Hne. elements
o? o COL&.P\inj . ie v alne elemen} x
loemfj the ordercd pai u.x,v.x) R
Yhe ()uno\o\men\-a] Yheorem stales that

”'HOQ Cou.]ol‘.réj s mc.ximal” =
(Vx,(j= w.X *UV.X u.JxV.b >
u.va.b-y q,(tj*\l.x > ,

and . somehow, Yhal seems to have been missed.
The problem wikh prose 15 dhat s quankfica-

Jions are so imFlici‘}*.
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