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From the Hunqqrian Et;‘l‘vss COMPG‘}'l)ﬁO“, 1911

About +the six real variebles o, b,c, A, B, C

i+ has been jiven "”\a&‘
e aC -~ 2bR +cA =0 ,omc\

e oc-b'>0 .

prove ot AC-B*<0

’Proog We +irst mMassaqge +the demonstrandum:

aC - 2bB +cA =0 A ce-b'30 = AC-DB'xo0
= { shun'\"\na N (0)}
ac-b2s0 A AC-B*>0 = oC-2bB +ch £0
{ writhmetic SO
cc>b’ A AC>B* = oaC4+ch ¢ 2bB

Under exF\oi+a~1ion o? Yhe an'}eceden¥ we now

demonstrate the consequen¥. We observe

aC +chA # 2bD
< {'-Fe.éen‘s Low, o.k.a. 2Zinbiel's /Pr'snci)olG‘-, (’Z\}
(aC + cﬁu)2 & 4 555
<= {or'vn'lme)ric, (‘5)}
(aC +CP!)1 > 4B R
{ac>%*30 A AC>B*30 = achC> ba.'B",Q)E
(aC + cAD* > 4 achC
{ari\'\\me\ﬁc}
CaC -cfO? > 0
{orﬁ“gé}ic ,65)}

Arue - Cend o? ’Proo?)

()
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Notes
(0) The hin} ”shun\-ing" relers 1o &FPQG\\S Yo the law

[PAQR >R = P= 1QvR)

This law is loved b'j Yhe Peop]e Yhal concoct Problems
{?ar Medhematical O\an]:'cac\s; -\he:j use + o moke the

Frob\em statement as m\s]ec\cl'ar:j as PoSsib\e. Here,
S]mn)rinj 15 ndiceted Ao restore the ngme}{j

hbelween +he upper and lower case variables .

(1) \«Jrﬂinﬁ x-‘j:so ﬂfor ><>:j 18 o.no’r\')er wi\ru\

com li{)i cojion : > 15 o nice \o'mo-{j rt?—\cA'aovw Yhot ]'\as
nothing 4o do wﬂk 'Wne zero-e\emen'} o-? Yhe add?'\‘ion_
The SimP\ivﬁccABOns o? the an‘}ececien+ are o\ov'ncus,
Yhat op Yhe consequen¥ has boeen Suide.c] hu con-
Sidera}ions o{) ngmc-ﬁ(:j .

(2) The wuse o? Leibn‘:z's K\Drmc}]:]e. -n'\oc} «@:r Q“:J

9:33 {) >(=:j = {?x::{ij
is standacd. 1 owe to \,\).H,J_'Feaen Yhe awareness

that s c.on\r‘a-Posi)ﬂve
b %b < fx + ‘ﬁj

con be used o 5}1’@05—‘:\\@-\ x £ Y
? Zlnb'ael‘s r—Princ‘uPle S"vves LAS '}_he {?‘eeclom ouﬂd 'H'le

oy
T*‘\S one

o}ali%o}‘log Yo choose on o"aloroprio.-]'e {) )
o? those S’}QPS thet eo EPSO embodies an 'mverw\-ion.
Becouse in the antecedent b and B occur onlj

in the -@rm bt and B, choosing @r E) the square

“The Q]’JP\iC‘ohon
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SN -‘r\nis case o minw\'e_ inven\-ion.
(3) In viewd ol‘?

[x;’:v = X<y Vv x>J__|

we can s%rehg)f\nen the e.x]:ress‘non b:j r‘eP\Gc'\n& =+
b:j < eof \93 > , In Yhe \'!oFe oP '|mFlemen\"w5 c
mono}onic}}' orgumen¥. This is N ene.r‘a\, o rather
oP}'}mis\ric s}ef;; in this case, the $’}€P is S%onﬁ‘\j
sotgaeskd ‘D(j the -?a& Yhat the antecedent gjives
wfpef‘ bounds —@r 1%y ond B2

(4) This slrefa I5s & verJ wsual| monotonici
araumen‘]‘. T+ aFPech o the firs)f one O{Q

[’7>r < P29 A c1>r] and

[F>r <~ Ta>q ~ c,;r—] ,
where +he bounds are exclusive in the \e@—\'\and
side and in one 0{7 the C-orl')umd-s of }he rfjlr#—
hcur-;c\= side. 1* 1S 'n'\e s“anc{ard wc:j o{) exP\ol-}in'j
Yhe oriﬁina\ ante cedent

ac>b® A RC>B?
and o{) cloinj \)U\SHC: 4o —H’ne ?c‘c" 'H'la)r 5-)- s

Bsser\)ric.\ that in both con wncts +the bounds

are  exclusive., (Had +the fj

ac2 )02, the instantiation a,b,c:= 0,00 would
have revealed Yhet the Pro\olem was nontheorem.)

The whole idea o? the mono%ohicib or‘Sumen}

irs¥  coniunck heen

s ‘hot i} embodies a disen+aﬁ5]emen.} \n the
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sense that, @;r an aPProPricA-e. q > Prec_i.sel one
o? }he Conjunc)‘s de’:ends on the orijino‘\ ante -
cedent. Since we have +to do Jushce +o the
'F)O\C'} "‘]’10-}‘ in -‘-}13 \c-rHef‘ -\—)'\e bounds are exC\usive,
we derive {r)-om the or'lémc\l ontecedent the con-
\'}unc'}' wrn’\ —H'\e exclus'w’e bound (in 'Hﬂ'ls case
c[>r ), and -)rhe remainin3 Prc::u:r}9 obliﬁa}ion ~-in
this case (c\C-t-CQ)i?, 4acfC ~ _b_g_g Yo be
“n mequam:j in which the bound is ncluded.

IP we wish to prove the hink in more detail,
LIC mo:j cbser‘ve

L*R*
N {ac>b?“ and B*20 because B is re_ol?]
ac B*
< {HC>:B?' and Gc>0 becouse acd>b” and
b is rea)}
acAC

C‘S') 'Prere wWe lse 'H’\as} ')r)we remo\imn’j —@ur

variahles are real .

(End of Notes.)

The so]e reason 'Cor' recor‘dinﬁ -H‘le above PrOOF)
with its underl:j‘m heuristics lies in the ?ad
Yhot Yhese heuriﬂics }orovecl Jo he so e—ﬁ)ec)rwe.
The other week, RAnne Kc\ldewaj showed me the
T.;rob\em a@er we had had dinner at his house.
Within b minm%‘es, in an easy choir and without
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Penc'\) and Fa)oer, 1 50\vec\ ’H’\e r‘ob\em as Skowﬂ
chove. T did nat -pee| brilliant o} all; T remember
obser‘vinﬁ with some Sc\)risfac;'}ion —H’\a'}, once
more, the /Ru\es o()’n\e Same }"laa\ worked.
The exPerience jc{med Siﬁniﬁcance when T later
learned 4hal even seasoned mathematicions
could easi\:j work on -)-)-,is Prob)em 'F)or‘ an hour
or so (and not ﬂecessar]b with success ).
Evic\er\“'j, mathemabics as  “The Art and Science
of Eﬁ?@c}ive /\?easoninﬁ ’ |f\c\s 5%“ . lcmj wo:j
to a0

Nuenen, 7 June 14989
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