EWD 1044 -0

To hell with ”mreomin‘gﬁal iden-}iﬁergﬂ_f

This is about the construchion o{) o baj of”
notural numbers  with iven sum ang e mol
rodwuck. Tn the -?o”ow‘lﬂﬁ, a maxiwmal ng means
a boﬁ Yot realizes {,or the sum o)P its contents
the moaximum value o() Yhe product; —Por- ang given

Sum c\+ IEG\er one thdrima-l 100. ex':s)rs beco«.use_ -H'\e

Nuarm b er oP bc:jg with 3'lven éum 18 -?ini'\-e.

The {’irs* Qrﬁumenjr bcia'ms b,j c}lmrac%er'nir:j ):\C:Ss
thet are not Maximal, H\) Charqc‘]‘eriZG\-}}ons -fo\io-a
-lhe Same Po')‘}'efn: non-quimc\\i)- 1S dEMOﬂS}F&}’QC‘
bD s}uo\m‘nﬂ how Yo construc) o baﬁ with the some

sum and o larger Produd-,

Lemwma O A b?‘ﬁ Cowl‘ain':rlrj 8] is no‘]‘ mo\ximql

’Pr‘oo? ’Removiné ol zeros -ﬁ-om }he bc‘fj Increases

the Produc}. (end oP ’P\"oop)

Lemma 1 R \:m:-j con‘}c«‘minb 1 and o )eoc.s*‘ one

Puf"\‘)':er Elemen‘]' is nc‘\' max\mal,

/PY‘OOJ-: "RePlo\c}r:j +]')e_ 1 and C\ﬂO‘H’Ief‘ elemen-} b:j

their swm increoses the Produ\c}. { BEnd of?/l;roop)

Cof‘o”c\rq FTor & sum 32 , « bag containin C

1 ‘e not maximal,

Llemma 2 For %X >4 , & bo:a Con-}o\'m'mg X WS

not maxirmal.
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’Pr‘oog We oma\\xj?.er ~|-\-)egond;¥nor1 +hat 57::]1"”'1:13

“p X inte 2 and  x-2 incf;dses the producﬁ

2- Cx—?.) > X
= 2R -4 > x

= >4 (end OP’P"‘OO{).)

Yor sums O and 1 ‘H’\e Pf‘oblem has been

Se.Jr-Hecl —-{} and {15 resFechve'\_j_; -f)c:-r \c«r:ﬁer
reskricted b\b the ahove

Oﬂe W&J

Suvns 'H“!e SE’&(‘C"\ is

1o bct_o)s bui” J‘/)fom Q'S, 315, and 4'5.
to raroceecl is do remark -qu\-}. sSince 2+2 =4

and 2x2 =4 , baags con'}aininj o 4 are oliS)'aosafo\e.
Narrowed down 4do \oaas bl @om 2's and 3's,

the observo.lﬁons 2+2+2 = 3+3 and 2-2:2<3-3

Se-Hle. —n\e Problem.
oul o? 100:95 with elements >4 | -@;L

The ru\‘mj
loweel b\j -“’16 CUSPOS‘Iﬂj OF bcxg:, m-)'}'\ e 4 . ma\(es

* ver:j +8m]>}‘m3 +o comb‘me -}f]nose &rjumen'}‘

and 5+&+€

(©) “"TFor %34 , a \oaj con'}aininﬁ X is clisFosc\b\eh
’Pr‘oog We omc\l:jze -H*.e COﬁC‘il’iol’\ H‘ua* ) \i‘H}n x
LAP ‘”ﬁo 2 and x-2 does not decrease the
PFOO\L&C}'

2-(x-2) 3 x
2% -4 2 x
= % 4 .

a (End of Proof?)

i
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Neal as this may seem, Yhe c«rgumen'} is now —as
/PG'AA\ fPrﬂ-cL\Qr‘c\ maoade ve Sece-—~ ‘F’C«“C\C}ous, G5 wWe Ccan

see ’F‘Om the ‘Fo“Owinﬁ si'wplifﬁed exam]o\e.

Le} “wS Cor‘lsiclerinj baﬁs wlﬁose e]emerﬂ"s aclel
wP }o 2N
® Bajs (oﬁ)taininj cven e)eme,n)rs wire c\iSPOS&b}e_

’Proo? Each even element con be wnrben s the

S O-F bwo odd velwes. (End of/]-“?ro.;f)

a BOSS c.cmlra‘m‘mj odd elements are disPOSO.b)e.

“Pro Since 2N is even | the number oF odd
elements s even ; hence the odd elements can

be eliminated b re \c\cinj Pa;rs o-f them b
2
Yerr sSum. (&trj\d o /Pf‘oof)

Qho\ N ow }he C.onc\us';or\ s, o{) CoOLrs &, 5‘\00\)‘
we can restnet dhe search space o bcﬁs of
Nnatural numbers Jhot ave neither even nor

odd, ie. 1o the em?b b‘fj‘

Back %o At Orob\em Dl? maoaxirmi2in ~}-]ne
P"Oduc}- Tt seems instruclive 4o analyse what
went wrong when we introduced our di_slposc.b\e
}'ooss. “lo '-'a'tm?\'lp the discissiom 1 restrict my-
5elf> -}O bo:ﬂs o(;j

C “plural”’ meons ”‘;m}eger‘ and >,'2"’- ke “irﬁeser"

“Dlurals “ with a ‘plural ' sum .
P I

and "natural” it is both a neun and an adJeche.)
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The trouble has been invited bj the ‘Pac-} that
we did not 95\/6 G Jor‘ec:ise de@nilrion O‘F Jhe nolion
"ohs)ooso\}:}e”_ /Re{érmulahng ) {%r P\ur‘a\s and
withoul Yhe ac\")ec‘r'we ”dis]:)osab\e", 31?).::(.? {%r inshance,,

(1) For e,ver:j baﬁ o-P P]ura\s Vhere exists o
ba‘s of) Pluro\}s <47 ) with the same sum ancd
ot least the same })r oduct .

“There are }wo W oS oP looking at 1this theorem:
i} 15 o Yheorem oboul all ba35 c;% lurals 4o be
]oroVe.cl BD mo«}-]"lema}icc\} indmc)}on, of i is on
exis-)ence ‘\"')E‘.Of‘em -n'\o\} we con clemon strate b,j
cleue.\o]oinj G ’}erming¥\n3 abori}hm that conshructs
& wilness. Both views boil down Yo the seame
ﬂ\inﬁ as both require o wen~€0unde.d orcler

on Pmi}e. bqﬁs.

[W\f\en we characterize eoch baj bb its -nahural-
%eo\“ehcs {?\Ano\"xm \p: gx is the nuwber OF

occuryences Pf,x in H’Je baj, %-l-\e wen-{)omnded
order is the lexical order on e Sequences

f.x n the order o{) de.creasmé X . SPlc‘-Hﬁnj u)::
b ‘lh\o X-2 C«.f\d' ?- Cor‘f‘@s)jonds “o

£x E(X-’l), (.)?. = Gx-u 261, ﬁ'z +1

which rePreser\}'s o lexical decrease oP the
seque,n ce ., Or'Sim":ler: Sm -—#e‘enﬁen}s [TaY -n'ie bcf) . .]

COm?af‘e-cl Yo ('\), the weoker Lemmea 2
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L'Z) Tct‘ eveij \oc\g o? P\ura\ﬁ. Hﬁere exists a \'30:3

OP ]'Dlura\s < 4 wﬁ\f\ )J'\e Some SsSum oand o.')' \eas}
the some Pr‘oduc‘\‘,

deoes not require mothemeaetical inducltion for‘ its
Proo?. The existence QP maxima bags nok be}rlﬁ
in c\OLA\o}‘, it Sﬁﬂ?aces —‘-c) O\Grnon:s}'f‘a‘}c 4-\00.): o

bog win"os Jolur*o\] >4 s n ot mo-x'yma].

With the reP\acemen‘} OP lemma 2 and o Separo.}e
Yreatment of 4's in the bowoy bb (1), we have
eliminoted o case anabs‘:s ot the price o?a
ProoF) bj mothemaotical induchon. T cemsider
thot ]':nr'\ce rather beav‘j.

The clecrest moral of Yhe obove is never
Yo introduce Ferms (ke "disr;osab\e") on Yhe
hasis 0? “Uowm know T mean, dem't you?”
To hell wa Yhe "meo\n'mﬁ()h\ icdlenh Fers
The havoce ﬂqe;j create is not cmﬁneol Yo
progroamming bul extends over all of mothe-

“ |

moJ-i c3.
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