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There is no ‘royal road” o geomelry
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T4 rains oll evening; 1 walked with Yhe dogs with rain-
coo}, boots and my new Se\()-“\'m\:'m um brella, Cohich
'1 \ooua\n“ ?or \ess ‘H\om $3.00 a} ¥he S}\e\\ i“ina s'\-a-
}ion)_ Bu4 }}ns noire 15 no'\' o.\oc:uu)r t\-onig\n} or '\- e yan: ‘.\-
15 about m‘j s o‘x\ec\ ]Dreo\\tg)as\-"ﬂﬂs morning s mcxi\
brou&\'ﬂ' me G O\der OF -}%e Savan) 1\’35*‘;\\.& €, "‘\n-—
c\udins 0“ Jr\ne \o}es“ WOI"\‘!S o-‘) 3o.mes V\ar\"m". \‘\ence.

atdention was drawn \ob Yhe announcemeny o?

™M
his "\DPr‘o%ro-m desi&n w\'\'lc.\n s Frova\o\:j Cerec\‘ -

"

c\uo«n‘um ea)o in ware | rom “e \D\ur‘\o 'I on\:j
reprocduce the qup\‘a\-ion ?rcsm the outhor \mmse\?:

“This re\ooﬂ‘ describes a ma)r}\emo\\-ica\l:) based
QPProach w\'\ich 15 rea\\:) uSQ\o\e \oecause Yhe
mothematics are hidden under ihe cover 0? o
wser- rienc\\..j SQ\ 0? —\oo\s Y_a Se_)r o? user-?r'tencl\j
)roo\s? . tDr is 6Ne o? -\odoﬂ's mOS\' 'imPor\'an)'
break¥krou3‘ns n the '\rec\r\no\oaj 0? des‘|5n5n3
535¥ems.

\r\l\ﬂi\e ﬂ' Was enero\“:j %’houﬁ\w)r -pnoA an)rhemox&ca\\j
Frova\o\e Sogﬂwc\r‘e was a \o'na wa\gj ' )ﬂ\e uxur‘e,
a Yew ’\'ec\nnio‘ue hos Nnow emergacl ?rom he
work o? Maraaret Hamiton ond Sab dean 2e\din
whidh is both ij\-.[:) \9ower?u\ ond )Oro\c\ricq\.'“ne
Yedhnigue has been aulomored so thal ]orova\o\_(j
correz\ S:jss'ems <an \oe deSi ned \o:j }oersons w‘u}\n
ho know\ec\ﬁe o? cither wot emalics or Fm&mm'
ming, “The f.-:o@ware a.u\omo.}'ma\\:,j Seneraks loai-
“G“b waronteed code. \Whereas ™ marhemalics \E;?ta

Yhat o‘? Toksho has been a)o)o\iec\ Ya only small
% by Yhe wctb,hom does B,M.know?l,

H Cami“'on ond 2e\d‘|n's Jjechnique \nas \Oeeh use?‘\
successeu“b with \n‘uﬁ\w\ﬂ ccrm?\ex Sgs\rems. (E¥e )
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h m se\ -4‘ 'm\n:‘m um\ore“a, H-,e \900\( s ho\ c\'neqP,
?or ovan ’Ins\-i\:ac .c%arﬁes ﬂsfzoo.oo per co‘a:).)

1 canno} Judge the book , g)or i+ has not QI)PQG\"QC\
36!‘. ’Bu} We comn \')uc\ﬁe 'H'-e a\aove quo\'c\hon!

(Q warn‘m\% or eager buuers 0? o}!ms mo.rve\: in ccm}ros}

T have 531':“ Yo encoun)er the 91‘5}' ﬂc:arrec}”sgs}em ~\.e.
mqe‘:mg Yo s eci?ita\\'%ons._ which i3 not ”provo.\o\b " so,
but in view ol his ’m):enhons and (\nis percep}'non o?}
his ”fsarge} oudience " 1 Y)ropose }o ?ors‘uve 3Gmes
V\Or}ﬁn \ﬂ'ls Seemin \j \:\eonas\‘\c ”Prova\\:\}j correc}".
e core oF his c?&im Yhen boils down Yo \uis shale-
men} thal, thanks Yo awlomadon, “correct sﬁs}ems
Con ]oe c\es}e)nec\ \03 PerSQnS Wi}'\'\ "no \(nouo\eésc oP

eiHﬂer‘ Ynar}-hema}ics Qor Fr05ronmmin3 .

This s, indeed, o very impor\-onl' breok Yhrouch in the
‘\’eclnno\oaj o{) 53s\em de.sisn -n-\o-} S\nou\cl en}iretj c\'nomae
the cducarional prac%mz o} our best Universf{{es,whem
-}he ’—DePol’l‘menl‘s o{)ComPu"irB Science NoOw wQS“'e W'IOS\'
oF‘Hweir -}'»me 4eac\r\'mj ‘H‘neir s}uden\s ma})\emq)n’cs cmé
Prcﬁm‘m‘m"“ﬁ‘ “The wmoral o? omes Morkn's messooe 1S
+hat ot +he modest prise % 200.00 ver shludent, these
fDePo.r)rmen}s can be ?o\de WP - His craim ‘H‘\ere%re de-

Serves owr -()u“ a‘Henxion.

-I]p +he C\e&gner vaides no b} oﬁl‘m?ofrr:o\)rion,\ﬂe
has had no choice and con therefore c\esisn onb onre
_PRSHmQUJ *r‘wio\-.. Sss)fem_ ’B.j rQV'ldin N bu\“s c?
'm?orma\ion he con exFress \'\‘as c\n‘i'nce ]':se‘?zdeen Q.N
S{S&ems, Yhe Codir.aj S\Bs'}em emp\o:.)ecl de);erm'.mr‘;j et ween

which 2V S‘c_.)s)rems he can choose.

Such o codin5 s‘cjs"em has Yo SO«\'?S% Yhe essential

reclun"emen} Ahot , by allowing N 4o grow Suf?ic‘:en}l. ,
any conceivable 33301'; conqoe c\esgned.. The }'rvu\:‘z,
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oPc.cwurse) 1S -}-}Io& mos\' CQnQeNu\:\e Stjs)rems —Q\mos} Q“
Ccmce}vo\o\e sas)-e.ms-— e u:‘r\‘erb nonseﬂsicq\ n one

b-ro.j or an o%‘hen

Furthermore +the coc\inj sss}em must be such that the
desgner can know which 33s}em corresponds Yo the Wit
S}mqm he is provic\mj: le’lou‘}‘ ‘H‘lo} know]edﬁe }16
would nel know how Yo build wp Yre loMer. This
weans that the codin3 Sgs}-em must be such that Hhe
designer can Combine in some woy or another "sensical’
substreams nte o \araer "sensical  Csub) streawm QF

bits. (It is here +hat coding in machine code , but Fro\m-
Hij also in COBOL or T AN, shows one o«F s mo:')or

sh or\-c omin35.>

Should }he c«odinﬁ s:js}em be such Yhot +he c\esigner
can rrov\de o b‘.} s}ream 4o whic\n Cor‘r‘esrcmds no s:{s)em

o oll? The answer is twes, human Gﬂ\“i}aiil ing what
s, ldeq'b each m‘me'F) modi{?ico)-iof -wk‘cja)re.ver&Z}nq\‘

moa be— o? Gy QCCQTA‘Q\O\Q bi“s\reo\m ‘.Skou.\c\ ¥Urn ﬁ‘
mto ene +hal is relected bu} the ‘;mF\iecl reclundancy
should not be o?'Hne wia) nature o? dur\icq}im or the
addition o Farib BE}S, g:c):r *Hnen Yhe designer wcm.kc\

aw}omo}e }’be 3enem 1on o? —)»\ne T'chunc\oﬂf:j. —T ]ae
chee‘otn s G we“-Lnown 'examF\e 0? Success@\j me -~
chonicc:p ex‘:loi}*ahon O? redunc\anfj. So ore qn

Chec\cs o? 'nse Ccmxeﬁ-ﬁee s‘jn\'c\x.

P\nonuer Ygrm o? Nc;n-'}rivia\ r‘ec\unlenc S '}ose'n'ler
wr}\n an Qbor'vl-hm '1\-'5 ?unehona\ SPeci?icqhon. \J\ne}-\ner
we should inc\ude 'A 1) -]-ke bit s\-reo.m Prov'nded bu the
‘S:js‘rem desisner 1S G rea50na\ole o\u.es)rion since ‘ﬁﬁs

?orm o? redunc\c\'nc‘j 15 S0 nc:m»%'wio‘\ '\-\'\a} ‘} requires

G *heorem Prbver -k:. c\nec\< '.\-.

Psvoio\ina '.} b.b omission o?o-ne o-? H’\e '}wo S no'\'
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=¥ ood ro osa\. Civin H‘ne a\ or‘rh-\m O\nc\ anorinm i}s
@n%)ionoﬂp s]}:?ecificc(‘)ion JIS what f?-uas led 4o -mz :m@?mf@-
Cridis; ?ur”’lermorc the gz«nc}ionq\ s]:eci ichion Camno\'
e hneckqnico\b derived Kom the a..\ﬁori m. (yving Yhe
@m o.\‘ionq] sPec‘.ﬁcqhon and ]eo.vin -“'ue der'lva)ﬂon OF
an a\sor'.}hm sa)-is%‘mj J Yo Ahe~machinery — ¥he
dreawm of’?’\?t)Log._ 'S Nno soluhon eﬁ-\ner;:?ns} o all
W requires aQrk'.s Jime mechonized') Yhesrem prover
o 3enem}e om a\aor]n\m, seccnc\b the F‘,\nc\-;ona\
sFe_ci ica bion, when sa\-is%a\'ale, can be SGA‘\S?{QA b
‘mﬁn‘- eld monu oloorithms, most of which are hibhb
umdesircﬂs\efr other reasons. Without Phe Jdesianer
q‘oina inxo q)r reasons ond their cum Sac‘uences,
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e mo-.c\niner:j wou\d yequire motcjic: Gs G \Dw‘.“'- n

eaxure '-}0 ma\ce 'Hne aﬂorzjr‘;o\ra c\\oic‘z._, Hhis in

addilion Jo Hhe mogic  requir ?or e 3enera\ raechanical

Yheorem pmver! -

V'm'o]e mec\ncmico.l VQriGca}ion ’}\mﬂ an Q\Bori}‘\m
sotisties its @mchonq\ s]oec'.ﬁcq\non requires ‘hat
+he Proo? be” broken down \93 the desijner Yo \emmaia
ePor m\nic\w o. decision Procedu.re x18Ts: -‘r’ne moro\ o?
Hhe s\to‘r:j [ -H\o} in any case — w\neﬂﬂer +\1e rootr S
wnechani coll ver‘.@ec\ or not— Yhe designer ans Yo
design the “gorrec\ness Froof 1? he uwrshes 3;.;-_,39 be.-
bohc? Prov'tc\ina a\goﬁ;’\\ms and hopinﬁ {)or e besh.

15 a ccns:;\inﬁ 'HIoujh)r +hal g)or o)l Fhis neither
a Jfro\‘.mne) in man\emo}lcs —\ro unders\-omcl w\mo} \Ljou.
oure d0tn5—- NOYr G 4rq';nin i Fm&rommins -\-0 ?re-
ve.n* '}'}\e amouw} o) Qrmo \O\DOUI“ \’E’qui]’ed com
explodina— 15 necessary. T} 35 an alarming hought
Yha qui oy W u“'-\a\e MANASErs , l,o\no ,\'\ e owur
james, c{On‘l‘- wun ers\nnc\ who}t he 1s x'a\\ci‘nj Q\Dow\',
ore cm{aj oo reod:j }o believe in this mex} promise
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1n m '}ine I c\v«.o*eci Euc\iclls o\\e ed rebw}-}a\
Yo Kin\a \-o\em:)-_[ f_DoeS '1} }"’e\F \€1 g—uns\c«)e ‘A‘
into ccm}evn\oarorb gmericom;

“There is no such '})ﬁng as a ?ree \unc\n.“ K
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Qs Chﬂ:j |ooician \cnouos —3ince géde\ ond’rurir:ﬁ,._
there are suc ‘Hﬂ’mﬁs GS r‘ovq\:)\ u«ndec‘.da\o\e olues\-ic:ns
and Tarova\a\:) u.ncompu)rq\o Funci'nons. “Yeople thot dont
know '\-\"aa\' w1\| Be\ieue Qr:jn'\ma 'ﬂnere WST}\Q \oue\J
3‘-03 GF }Be TIBM- emyplovee =T shal net divu\ae his
name — whose researc Froposo} men\-'.onec\ uncomru-
toble ?u-nc)-iuns. When +he roposa\ was discussed he
wos Qs\‘ed [La! c\isbe\‘.e? “ o you meon "}O So:'j M’la}'
Yhere exish Fumc\-icma Yot our equ‘.‘:men‘\‘ cannot com-
Pu}e?" wpen which | Jonaue in cheek, the scienkis
onmswered:  Indeed . in -)?-»e?r c_:urren} {)c:rm TBRYM com-
Fu;'e(‘s cannot Ccrrﬂ'}OuAe Q“ {)unchcms.", wFu-n w\'\m\w om-
swer his Fro\oosc) WGS Q?Provecl.‘.

—j_r\ a wo.:j. -n')e '50'5 were wore Qn\BH—}@nec\ )-}\cm Hwe
6o's, 70S, and Per\-)cu?s Yhe 80's. Tn m very 30&;.:{3
dobs, ‘\m?oss‘:\)‘.\i“ rQSu“S Cou\c\ \oe A \iS‘\ec\ n
were nor comple Ej ';jnorec\. \/\hr\\n -H’te Ihcreased
econom;c Sign%cance o{) Aec\nno\oﬁg, Suc\m sc‘uen)‘i—
t?‘\c reSun's are now oo Lnwelcome.
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