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B Stﬂrmme'\-rq in the Sc:rhni task

That an 'm}-ejer sequence ?.i (ogi) is
ascending s u‘suc.“j stoled as

(A i<y Pis £5
We can re{)ormu\a\'e this in terms of < onb oS
iy i<y 1 CRy < Rid)

or -+rod'm5 and the Morjom- mnore sammelrico.\lj

as
(ﬁi.{):: 1Cc'<j ~ FJ<‘>| N

Ca\\'m3 the inner cOn\')unc\-'lon the c‘\orac¥er12c¥}on

of o “con{lict”, we see tho} "beinﬁ sorted” con

- * 'J
be described as ”hqvmg no conktliekts .

Some remorks are in order.

e The or‘c\erinj between (,} could d]?‘?ﬁr ?rom
e or-c\.er'ma between ‘he —vo\\ues, which could

be rea\s, words, ?‘n‘sures or wha}l hove You. Well,
we knew Hhis

® We went ?or on oscenc\‘mj sequence rather
Pan an increasing one Yecause we wished lo
ollow (7.-_-{") {a— i3] . But equa\)\J 'S o very
S}rong notion , c\ose\:j associoted with the rule
0? Leibniz, and we can get the same E’r@edom

ba \n\'\"oc\uc'mﬁ among the G—vo‘\ues o Po\r‘r'ro.\ order:
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whal used Yo he eciuo.\i\b con then be weokened
Yo “ordered in neither direction”: -Vor bwo values
o aond b
thot we c\ort'} caore oboul their re\c\}'we order
tn which Yhe occur In & sorted seguence,

2>

1 (a<h Vv b<e) }then expresses

e We sholl use -gs we Ju\s\- did - < Yo dencte
& nonre ?\ex‘we 'Po.r\-'no.\ order  ie. we have the
reﬁexivilb

o 9 X <X

and the Yran si-‘r'avﬂv

() x<b AN ~Ej<'z =2 X<2

Recause ik s a\uajs (o8 3ood idea. ¢ drow
trivial condusions 'smnﬁed'uo.\‘eb, we deduce

(2D -1(x<:j A 3<x)

e The last remark 31s that the i) need neotr
be *token ?rom the 'm'\-e‘sers but may be
Yoken ?rom Some o.r}"la\b ordered set. H
Sequence beins SOrte.d con then e 9enero.\‘\2ed
Yo o ene-Yo-one corresgondence be‘mﬁ @'ee

of conﬂic‘s. For the defimdion oF e c:m@id:

et <) be\onj Yo the one seb, and
let  a,b be\onj o the other seb, and
let C(Ci,e) and CJ,‘O) be o poie OP elements

of a one-}o-one correspondence; then, this
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pair Presen\-ins a con @ic\' meons

(c'<J A bca) v (J<i Ac<h)

We may ex ect thal }F s Foss‘-\o\e to
renmove o con(;\'lc\- \oj "-‘-w‘ns\-inj "‘ i.e b:j re-
P]Qcina o con?\ic}‘ms poir Ci,a) ond (Jsb)
by the poir (i,b) and (J,a) . FTurthermore
—~ thonks Yo the -\romsi\ivib o? < = we moay
exPec\- thot o local removal oF a Co'n?\'lc\‘
bfj o Ywist reduces Yhe Yolal number o?
ConF\ic.\-s_ The big gquestion is: how do we
Pr'ove all ¥his without des\'rob’ms the sbmme\'t:j
between the two sers | without case onalyses,
and wi“\ou\- oll sorts o? dup\‘nc’:o\‘ion a the

Qrsum en\- ?

Tor the scke of brevi\b

* wWe denote sequences o(? elements From the
oriS‘;r\Q\ sels ‘?_‘j Jux\'o\oosi):'non

. < between {wo Sequences o? equc.\ \en3¥k
denotes the sequence o? Fruth  volues owicined
bfj element - wise QPF\ico\hcm o? <

- Hhe C.cm")unc\"lon o? o sequence oP Fruth -
volues s dencted b,j surrounding the
Sequence b:) o poir o? sguare brackets.

eq. Lib <3a] = i<} A b<a
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The \mpor\-oni' Fro]oer\'ies are  Nusiraled by
lik<jal = [bicaﬂ
Lx<yd =2 x< Y
[xx<35] = [X<b] \
[ib<)o.]/\[k<c] = [ibk-:")c\cj.

s o consequence o? (0) we wmenkion

(4) lxyexz] A algx<cex) |

and Gs a consequence o() (o) and (1)

(s) A lobe <becal A A [ebe <ceb])

'.'Deno‘r'mﬁ the presence of o) Coﬂﬁic\- between Yhe
e\Emen\-s (c',a) and (J,B3 o{) e one-to-one
corresponc\ence B\j (i,c\)s_q_fl("),b) , We <Can

now deline in our New notcahon Con \0:3
(6)  C(i,edeon(y, k) = Lib<ja] v [jocib])
Tts evident Pmperhes are

G,a) con CJ,\D) = (J,b)ggg (c‘,o)
(¢,0) gon (3,00 = (a,¢d con (1,))
1(pad conCive) A 3 (j,adg0n (. b)

Tn order Yo show thal removal opc. com ?\ic)- b‘g
”}w’as}in's” works and reduces the rotal number C,P

Ccmﬂic\-s, we prove two theorems.
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Theorem 0

(i,o«)C_og(J_,b) N (k,c)g.g_\(i,b) A (kC)SP.D(J:Q)
=3 Cke)con(i,a) A Ck,c)ggp(J,b)

Proof We {irst eshablish (i)

(k,edcon(i0) A (k,c)_c_gg(j,b)
{ (6, def. of con}
(Tkacic] v Lic<kal) A (Tkb<je) v Ljeckbl)
{ A distribules over v}
[kakb <'|ch] v [kqjc <ickb] v
Lickb <\<o\')c] v [icjc. < kokb]

]

]

Next we establish (i)

Lib <Jo] A Oedeon(iyh) A (k,c)ggg(j,a)
= f with a,b:= b,a}
[ib <Jo.] A
(Lkbka < icjc] v tkbjc <ickal v
licka < kb)c) v [icjc <kbka] )
= i A dishibules over v 3 absor‘:\ions
lkboko < icjc') v f_ic.;\c. < kokal v
[i\okbjc. <Jo\ic\<a] v Libicka <qubjc]
§(s)}
{ kbke <'|c'_')c:] v [ic\‘)c < kbko )
{Sbmme}rb o? /\3
[kakb <‘|cjc] v [icjc<kokb}
= {0}
(k,c)g_g_r_\(i,a) ~ (k,c)gﬂ\(:),\o)

N
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Trom (i) with i,b,),o\ ::3,0,'1,\: and the sﬁmme}!h
o? A we derive the same ';mF\';ca\"\on, except
ot the f'irs¥ conJunc\- o? the ontecedent is
Tep‘ocec\ b.b [Ja<ib) X :D\sjunc¥|ve combination
O(’ (i) and the \c.“'er‘ imP\')c.a}'lon 3ie\d5
Theorem (0).

(End oP ’Pr'o‘:{))

Theorem A

G,adeon(3,0) A (kedeon (L0 =
(k,ed con(i0) v (k,edecon (3,%)

’Proo_lc:

Ghadeon (1.1) A (Kedeon (b))

= {def. of con , ie. (€)F

([ib<Jc.] v [\')o.<ib]> A (kb <ic] v lic <kb])
{ distribulion op N\ .over \/3
[ibkb <jaic] v Libic <J°‘\“\°) v
[\)akb <ibic) v [joﬁc <ibkb)

= {%ransil-'wﬂ:} and QbSO\"‘P"iOﬂ}

Lkb <3C3 v Lic<ka] v

Lka <ic]) ~ [Jc<kb]
{(6), i.e. def of con}

(k,ed con(iya) v (k,ed con(ib)

(End c? '?r‘ooe)

f

ll
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Coro\\ar5

Ci,a) Eﬂ‘gab) = N (Ja&)g_cg:_oG,b)
'Progf Theorem 1 with  ¥,¢ -.=J',c. . (End o? ?roo?)

* »

Consider now a one-to-one corr'esPondence
con’rmnins the poir X given ‘b:,) X:{(i,o),(j,\p)}
and let X contoin o con?\ic}-, e leb Ci,o)w(j,b).
Lel us derive o new one-3}o-one Corr‘esFondence
by -lw‘ls}'ms the elements of X | ie. bfj rep\ocinj
K \DJ A g ,3'1ven \DJ M= {(LB),(‘:),O‘)} .

From the Coro\\orb we conclude Yhal
contains no Conﬂic\-, i.e. +hat the Iwist success-

@,‘\b removed the Conp'\c\‘ in X

The other elements, which occur in both one-

‘o-one Correspundences, have o} most hwo

con g'\c\'s with K amd ol vmosh Yo with Y.
ﬂccordivjj to Theorem 0O , an element ‘\r\ovina
both con ?\'lc\'s with Y has beoth con F)\ic\-s with
X . P\ccord‘ms Yo Theorem 1, an element h&v]ns

& con Q\ic\- with Y has o cem?\'lc} with X |

- We conclude thal r‘e)o\ac‘mj X b.3 Y Thas
reduced the +otal number bfj ot least one.

x
*® »
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To claim that T hove been successful of
remov'ma all du]o\ico\'ion, would be an exg_ﬂgero.hon.
In retrospect T could have #ried Yhe introduchion
o? c\sbmme}ﬁc oPero\'or, § sau  hetween
sequences of equal lengh. Giving § o higher
bincl‘mﬁ power than the \ogica\ cFeroA‘ors

we could have written

@ Ci,a)c_og(j,b?‘e ib§ja

We would then have deve\oped o 8-calculus. The

sbmme}'r:j and ass::c‘:o\’lv')\:j o? N would be
expressecl b3

(&) X8Y

P.X § PY R,Ot"‘ Gl":j Per"rnu*o}’wn F

The most comp\ico\ed r‘u\e_ wou\d \oe

(@) X8&§Y A RES

XR&YS v XS§YR

The oma\ogue of) (5) would hoave been - with
lower caose )ellers 'Fc-r 5‘m3\e elementys -

(1) 1(xY2 §\ww2Z)
T m.‘slﬂ- have saved o ?o.cl'or o?’z. , and L

think b would hove been on imPr‘O\JEm ent. Lebt
ws ‘mves\—iﬁo}e how we would Ythen hove
Proved Theorem 0 o} o sihj\e 90

ontecedent o? Theorem 0

{35
ib§\')o A kb&ic A ka§jc

)|
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= {(a

}b§Jo. A (kbkoéicjc v kb")C§ic\<o«)
=2 1A diskribules over v . absorp}ion}

kbka & ieje v (ib§Jc~ N kb‘)c § icka )
{Cad}
kbka §icjc v ('nbk\ojc §Jaic\<q v ibicka §Jo.\<bjc)
= {CD]
kbka § \cje
= {(8%
kokb & ic)e
= {QbSOrP}"rcmg
ke kb § ieje v kaJc§ ickb
{CaN}
ka§ic A kb §Jc
¢y

CcmsequeM OP Theorem O

)

The experiment shows o considerable improve-
ment; T shll hesitole aboutl s moral. Nolte thet
the ﬁrs\' fwo “evident T;roper\-'nes” o? con are
shared by &' In view oF) Yhe obove Froo?,

the obvicus advom*o«je o? § is tHat i} can ke
QPP\’led Yo sequences c(’ any ]enﬁ'\-\n.
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