EwDioar-o

F\Scendinq -()unc)rions and The We\?c\re Crook

T was ver:j ‘P&mihar‘ wi th '(-lie deﬁnih‘ons oP "'mcreqs‘;rx)"

and "ascendinj “
(07)_7_75{) is inc.i*e.qsir:j) = (B x,n:: X<D = f)x < -Ej)
(13 (?15 asceﬁdinj) = (BX’J o X<D = -V.x < PJ>

—?rom which two F dir‘ecHJ -ronow.s that an inCF‘EQSinj
runc\-ion S ascendmj as well. T here o-ﬂ)er Yhe el-

ternalives

(2) (Lis increasing) = (Axg: x<y = Px<fy)
3> (Fis ascending) = (Axgn %<y « Px< y)
Proof of (3)

(P is ascending ) |
= {C_"l_), Fenc\m'\r:j the dumm':esi N
CB":J’-’ y<x = ?‘j s Ox)
= 1 Leibr\'\zs
(Ax, 4 Y<x = QU < fx) A
CBx,J:: H=x = Qj < ?x)
{Pred. cale.$
(Ex_,_b HYys$x S {)5 $ ?x)
{loreci. cale. and '{(‘_ﬁ)&fh} = o< b 3
(Ex,b-.: X<y = ‘P"“P_j)

(End o?/Pmop Of (3).)
Tormula (2) new imme.dio.}eb -Po“oms.

* *
%
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The Fr‘ob\e.m QP The We\€qre Crock — See David
ries  The Science o??rojramm]n "~ s do locoate
the smallest volue common 4o Yhree ascendinj

sequences. Here we shall solve the )orob\em '
the sl-:j\e o? EwD1029 . FTor the sake °P brevib
we shall use a,b,c g c\,e,? to dencte

asd A bse A csf

and Simi\ar\:j {’cr other relctionol operctors. Our
Pr03ram ol::e ro.'\'e.s on the Vc-r'lob\e -\'r'n P\e. c',J,k angl
has Yo establish W, Siven bﬂ

?‘. (:,\)‘k = I,J,K
Our —F.rs* Ca’:f:ro X ma.l(}on
ted0: ¢k = LT, {RS

>

however, has Yo be r‘ﬂ'ec}e_d, because Y, J,K is

given imvj:\ici*b. Tr s Siven Hhal
G I,j,\“( 'S o ']'r‘llo\e o? nodural  numers

Ex?]o'\\inﬁ (l\) we c\erive. n ‘nne (abso\u\'e\\er S\'om-

dard manner

Yextt: {0,000 £ 1,3,%3%
c'-,L'),k = 0,0,0{0,0,0s. i,J,k ~ i,J,’ksI,J,K}
do izl = =i+
BJ:{:J AL
0 kap¥ o Wiz ket
od {R}

b
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is +the (%ru\:j!) ObViOuS C&nd}d;)‘e . 6—\~in ’H’xe '\h‘rﬂe
I,D,K occurs. We are j’lver\ that

For 'Hwe +ermina3rion C\‘“Sb\m e"‘}.: <I+ ,,*K) B (‘l+\']+k\

GiY I,J,K is associoted with Yhe ‘\rrir)\e gs,}'\
010 ascenc\inﬂ —Punc‘rions

, > . .
Know\nﬁ that |, as gcm os inveriance and Yermina-

fion are concerned, guards Moy be 5}rer5“'1e.ned,
and cware o{) (3) as characterizolion oPa I(?Anc}'ion

being ascend’ms, we are invited Yo observe

AT
<= {in view o{) (3) and iSIS
i <1
<« q(3) see Note in ,Pos¥scr‘\]:\}

(.)i-cf.'f

and 6'|mi\c~r\3 -g)or' Yhe other }wo cases. This leads Yo

text2: {o0,0,0 ¢ T,J K3
6)o¥ = 0,0,0 {0,0,0 5 ik A Ljk s T,J, K]
~; do f.i <LT 5 =i
1 9§<3.3 - Ji= g
B hk<hK o Xizk+

od

Note '\'\\o&, the Suarés }\owinf) been s}renﬁ-}\nened’ we
can no longer assert {’R} Gs )Oo-s\'COﬁc\i)r'\cm. What
hos been given aboul CI, 99, and hix 7 Well,
that }hefj are equa.\. Tnstecd o? {i)rmu|a)r3n3 that

as +the existence o? an X such thod (-).]:,3.3,}1.\‘( = XXX,
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We__?_}_?s)fqin $0m the 1n}roduction o{) X - "omit
needless io\en\‘iﬁers*?— and  stote that we are given

Ciii ) .CI,a.J, hK = fJJ’ \-\.K,-PI
which inuvites ws lo observe

-P.i<p]:

= { G}
Li < 9.3

< { semi-robhit}
?.i <3.J N 9 53.3

< -[3 is o\scenc\inj ,see Note in ’Pos}scriyﬁ}
Ficgy ~ <3 :

and C:jc:\icc.“:j -Fbr the }wo other programs. This leads

Yex}3: {o0,0,0 ¢ I,].X}
iJJ,k .= 0,0,0 {0,0,0 ¢ i,J,k A E,J_,\'{ < I,j,KS

1+t

[}

7_;7_9\_? ?‘<3J - i
I gj<hk— =iy
I hk<fi = iz Wen
od {igk s LIK A Piygj, hk = g, bk, et

(?ePlacirB in Yhe lost Conjunct = bb > does not

c.\'\c»mse its value.) So we mo:j comeluude 7/\2 ?rom

the cbove Pos‘rco-nc\sl-ian‘ we ofe given

L

Giv) @e,g.J,h.k = 9),hk, R0 = Lk > 1)K Lorall 6,1k

which pins I,),X down as \oc::&ir:s the gnrs} comm on
Vo-\u.e o? H’le Hnree sequences. (59& (Pos'}ﬁswip}.)



EWD /0314

L

The ”semi-rabbi} rePers o Yhe wuse o? the theorem

(4) a<c & a<b A bsc

which should have o name bul doesn't. Here we

aFPea] Yo + becawse i+ 15 o Wy o{) 'I.Sola:\-inﬁ J
n o CcJ'Y\L)u"\C)‘ ~viz SJ § 3.3_ with which we con
cope. (In EWDI0/6 -6 we QP?QG‘Ed Yo it because
the 'mequa\ib “a<hb” had o ke used.) Theorem
(4) deserves & name and o little ‘Hneory about

when i}s wse is jndicoted.

.’Po.sjrsc.r‘\gl' ’Relahon C) IS an u.gl re]'nc —f:?om one
of my previous incarnations and should be

?orgo+*en a3 Soon 4s Fossi\o]e. Om'rH'mLﬁ umiversc.[
oluo\n\'iﬁcc.}:ion over x,b :

. g)unc.\-‘xon QPF\'ICG’]"\OY\ Freserves = (knoam os

the Rule of Leibniz ) | i.e

X = :j = g.)x = (’j or, equ'lva\en]'b,
® G?P\'tca\-ion o? Gn AN CF‘EO.sinﬁ {)unc_\-im ?
preserves < Cand > | ie.

x < 3 = {?x < {)D o, eolu‘uva.\enH:j,

P S:j & c" 3 {)-3
° QPP\'nca\-'1on og) an cxs:end'nu -func\icm {)

reserves < Cand ) ., i.e.
P
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X g :j = ?x =3 ()J oi‘,equ‘uva\enhj,
X <\Lj = AP.X < ?3

The veoder Con P\ﬂd the c\no\coﬁous C\’\arac)reriZQ-
Lon op "decreasmj " and ”desr_enchn& ', w\'\ich,'
due Yo their ,'Om\\mono’tonicibﬂ, cannol be @N“mv-

lated 'n terms o{), Ju.s* Prese.rva’ﬁo:-\.

Note Tt is the chove characlterizahion of(p
ascendmﬁness et has been used In Ythe ohserva-

Yions \ec‘.c\'mg lo +ext2  and dextd . (End QP NoYe))
(Eno\ oP /POS}SCI‘\F}.)

/Pos¥zscri!:¥ The above was written o a moment }hat 1
Wes nol aware o? W¥F 107 (-Hnmah T had scen i}
be-Fore e summer ) which is also d-irecl'b ins pired
b:j the linear seacch as we hove descrbed 3} in

EWD 1029 and which ccmsec,uenHJ) shows more than

5u]’aef‘{ic]c\1 sim}\ari\:j. Te\aen decomPoses w"\o* has
heen given about T,7, K c\i{?eren}\j, the main dis-
Linctions be‘ma that

® he does not make « very diskinct Poin'} o)() Fhe
P&c{- that the —?unc}‘\ons ggﬂx are ascendin

o (with hesiYalion) he introduces (ond uses) o

nome -ror' the smallest common value

His ()ino.\ c.rsumen¥ thoay tex¥2 eshablishes TR re-
quires 10 53re?s (aﬂd,under's}cmdamb, he is not

SQHsﬁed)
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He ?ir‘:ﬂ de?ines X as the smdllest common value
and  then T,D,K as the locotioms o? iks "ﬁrs%'“

occurrences. (This is °n\J o« skelch : he does this
\mr::ecco.b\:j.)

In a Way, my goin has been obtrained bJ means
0‘-’7 the Sin o{) omission: L1 have not omo.\ased the

circum stances under which +the equa\‘ions
(53 LX:Gii) and  1,),¥: Giv)

have o common solulion_ e.q. when I,J,K'-Ciii) is
solvable: the existence oF & common solubivn  then

relies o ‘F’ﬁ'k \oeing (=N —}ri‘;\e o? asc‘encl‘mj @nc}iaﬂs—-.

W&r*r\ins The prograwm called “Yext2” can not be

loken as the existence roo? QF o common  Solubion

c? (58): re.1->lace Gvd by {)c;lsef (End o? Wo.rnirB.)

(Bnd o? fPOS*’?‘SCPiFL.)
’Re.?:
H.H.:).T"eﬁen WF107. " The welFare Craock token «s an

exercise \in 'Prob\em C\ecomFOSihoﬂ
RBustin, 11 Och. 1488

Fro{),dp, l'_:d.sger W ’Dﬂks}ro.
'DePc.r\-men-\- Q? CQYY\I)U..\‘EI" Sciences
The U.Vl'xvarsi"\\j o? Tekas ot Bushin
Bushn, TX 787:2-1188



