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On o culturel SOP (’:Dmg)

On }he “DFiCq\ Lm'wersi\j CQmTJMS, n')e \‘bpicc\
Vna}}\emahcian ond the }mvacc;\ cm?ulinj scientis}
live in oliﬂ)ere'n)' worlds : H.QJ dont know each other
or, i? -\ke:j do, %ea are not on SFQQ\cinﬂ Yerms.
“The Purpose o? this essoy s \wo~?o\c\,v‘.z. Yo give
O %is)‘arico\\ exP\ano\)‘icm o? 3{&135 ‘o\we‘.nomenm and

Yo argue Yhat we sl\ou\o\ o So‘mc“"ﬁng Q‘oou\ 3\‘.

NO\D, e.X»\or\"mr\S '“'\e wof\d "'o mend 3\'5 wo::js

is q]wags a Jrick business, Por imF\ic;‘r n the
ex\'vor‘\‘a.}io-n is & wa‘js «}\ﬂe verc\ic} an.\- »\e wor\c\‘s
wous \eowe \e \ [ vemen} o S -

J T.» Nty room 0? \m?ro 5 3863
\iom *Hrm\- (3 o‘\wa‘js oﬁ;;ansive ro dhe \'OLAC\'O::). Orne
wa o? i\din 'Hne n“ s Yo uuﬂi? cme's sen-

3 by B 9 v, .
\ences b:j q“ Sor}S Q Softeners , Suc\n Qs "):JFEQG.\:

" h ’ 4
"in 3enem\ s ” on —Hne owe'r‘aje 5 “usuo\\:’ s 'ho\' wn-

comm cmlcj “ For Brevﬁ\js soke 1 sholl no} do so.
(B second reason ?or ot doing so is  Yhal ) do
nok rec.“b believe i the eWec%veness o? Yhe 50@-
eners \m}\n w\'\ic\'\ ane COu\d \o.rd one's Hx\-: “nose
LJ\‘IO Wis\'\ \-o *o\\te o@ence \m“ o.r\.:j‘how succeed in

doinS So.v

Q} '“ﬂe \neo.r\' o? \ma \'\is\-qﬁca\ ex?\omo}icm \ies )t-\ne
thesis thel  when, now ?)m- decades g, e aulo-
mo\—‘nc Q\ec“row\c Cornn u}-er WGs s rumﬁ o WS, we

were  not reucln Fﬁr 3 and tha} Yhere c;@er - o-P\e
cmcl Compuxers \oein3 w\r\c.} Mﬂe;j ore — wide-z;reo\ci
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cemfusion obout What had )’\o.?penec\ WGS Lanavoid-
able.

’Bb ?or ‘}\"«2 ‘mos\‘ commaom wg:) [$a) w\'\ic\r\ we c.\eo.\
with sme}\ninﬁ news IS ]o:j }‘:_‘)‘"3 Yo TQ\G\'C the
Y\OVQ\\':j '\'o w\na} is ami\iar ?rcrm TJQs“ ex\oerience:
we *“/\inL N Aerms o o\nq\ogies and Yne\‘c]o\'wf‘s-

Qs \cmg GS ‘.s*or evo\ves o\una smooﬂ'\ \‘mes, we
5@} owa:j w')r\m ¥ o}r Xec\’mio‘ue. 1\ s o\oviaus,
\nowevef‘. -Hnax 'Hno.\! )rec\f\nio]ue \orG.o)&.S doum w\nen-
ever e are suddenl g’o\cec\ with some\r\n;nb SO
mdiCQ\\n di Heren} ?&"Cnm w\no} we \f\ave ex‘gerieﬁ'\cec\
\ae?ofe Yhat all analo ies,\oeing 1n\‘r%n33cQ\\3 Yoo
skc;\“ou), are mote Con us%na \-\nos-n \ne\pPu\. ’.Bu}'
such  radicol hovellies are Precise\u Yhe '})(fmgs_
}'Qc\'\no\ojn <om cm?rcnn% w3 \a\n}\—-, «-H\e Oxu}oma\"lc
compuler was ome o? Yrem. CFrom Yhe same era,
the Fi\\ and %-\ne 0\‘cmn \oo-m\o were \wo o)r‘hers)
For Comir:j '\'O&T}PS w'an radicol nove“'b Yhere s Crnb
one Liau , e Consciousl ):r(-j‘-na not Yo relate B} Yo ome's
acciden ol Fas}- but Yo c.}orrecic\e 3} {or s nternal
s\mc\ure. ’“ﬂe la.)r)‘er WOU I3 F&r \ess PGF“\O‘r H\an }ke
%vmef‘ one as it requires hard )—‘-\m\cinﬁ.

Tn sher}, ]9?"“5 Ye radical nowvell .}keJ were,
COm)ouL:}ers were bound Jo cause Comtusion. In the
\Nor\d oF ccm'\vu\'an‘_c) ~we did hcs\‘ \‘o.“c o\ow“ Co-mpu\}-
‘mi)) science be\'— on accic\eﬂ} O\Q \'\is\or:j (‘o-usec\
@,r}\n@r o‘o?uscq\'\m. ﬂ‘s T Sowcd ear\ier, we were no\‘

T moy add Hhat

\"eoxdb g::r Cm-n'r:u\ers, ond Yow L
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Yhe un\m’epo‘reo\ included Hne. elechronic ena‘meers
Yha} were Su/ﬂ:»osec\ Fo o\esign,\cnui\c\_ ond  mainlain
Yhem. “The \')ob QS O\C“uo.\!j }Deéjo*nd e electronic
“'ECL\“O\C'&B o? the dofj ., and as o resull Yhe
ques\‘km o? how Yo 6e1 ond kee-]:. Hhe ]ohjs:ca}
eqruipmen}_ more or \ess n wor\ﬁnfj C‘m-\d'n)'icm

\Oeco.me. lh -}-'he eo.r\:j :)Qar‘s ‘“’le O\“-Ovef‘rio\ina TN -

cern.,

We nows Know \‘\ﬂo.\ e\ec)‘rcmic )rec\rmo\os:j }’\0«5 no
more \-o CCm}r‘u\m)rc A—o cc:m\ou}'ma )r\rwm }\ne T;\'nns:co\
equ.‘:romen}. We ouws knows '“’\o.\- a Tm;ogro\mmo.\p\c
Com\ou\?f IS no more and no less than on exire
lmelcj \ﬂomo\j device ?07’ rea\izing o.nj ccmce‘wo.\:ale
‘Ynec\f\o\nisww bw’r\‘\cru.x' C\f\on 'mj Ca S?ng\e Wire and
an\' ‘“’\e Core c\no.“(znge @f C(‘ﬂn“’)u\"mS ScCience
IS & Con ceTJ\tuo\ an e, \iz. whc’.} (O\LJS‘}FO\C}‘) mech-
anisms we €an conceive w‘-}\nc)ub! Se“ms \os)t

wn -\-\ne comr\exﬂ‘ues o? LT oLIN maLinS.

But in 3%2 Mmeon }]me, #qu ]ﬂarm wWos dewe:
Yhe \vpic \oe.cme. \Cnou.m as ¥ CumT;u}cr science

— w\m'c\n,ac\'v\a\ly, s \i‘«e re?emn \-0 Surgeb oS
”\(nife. science — and ¥ wos g;irm}j '\mp\c\nhc\

ih \I;eo?\e‘s m‘mc\s erw.} Comyu)ﬂh science is
O.\Oou" mac‘nines ond M‘»err‘ Per’l ?m\ equ.i]omen)‘.
Quod non. (These do:js L comnol enler o docrur's,
denbisYs, or low\ujer‘s oﬁ)ice withou} \Oein3 as\ted
my advice abou} their o%?ice Cc:;mr.o‘u\‘er‘. When Y
#hen }e“ -“\em }Y\G} T. Chrny )i'o\‘a“b unin@:rmec\ 123 }0
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what hord- awd -509»\:5«3 Proc\uc\‘s the warket cur-
rt?nub o%rs, Yeir ?aces ‘lhvo.ﬁa\o\j Se\ very ‘:uz'z\ed)
The wae 'me-orien\ec\ 'lmo.be o ccm]ou ‘ms science,
no wotter how obsolete and distorted n Yhe mean
}ime, lingers on. Needless )]-o s R it con oml
Ccm}ri\OQ}eﬁ Yo }\idinﬁ ?or }-\ne \'Y\G;Eema}icq\ Ccrm?nw-
ni}-(:) anﬂ S NoNoTr }')ar} QP Cm"‘?u}fﬂ Science s
\ob how o ~be it Per\'mo]gs Some whaF Unusua) —
mothema Yica) discnf;\me.

\t\lk% aﬁer Hﬂe ?W‘S" )ren J:)ears, Cc:m]ou}ers )De-
Came qu‘.\a\o)e Gs \ndus}ric\ )orooluc\‘S, it was a
Corn'merc:‘o\ "l\'h\oero.\'lve. {Z:rr }\ne Com u\‘er ‘md.us\rb
Yo dissociate therr procluc\-s as ér os \oossi\o\e
Frcnm Omb g:)rrh o? mo}\‘\emq\"ics, wae \Qner \oemﬁ
viewed as -nme. pinnmc\e o? ‘user-une‘;eﬁé\messﬁ
Ths  soles ?orce accordinglt) brainwoshed Hhe public,
includin Yhe Covnru}‘mﬁ Scié"h}is\s ond vmathemao-
}-icioms o.\.'-\<e. 50 W\uc\f\ ?Crr 'nf\e ek}erna\ ‘mﬁb\enf:es

’“’\C\" \f\e\r)ec\ ?Orm C‘O'mT:u)ﬁna Science's Tyu\a\ic_ imc.ae.

Pﬁ‘é 3‘\‘mg m’r \93 ., we 30]‘ Pecr];\e uain& mo.c\'\mes
and om CQMT-MS Wwe So} ]oecrﬁ\e '\Y\vo\ved in wha}
WG S -)n'mfcl\j G} Firs]'—- Co\“eé Com\f)u)ﬁﬂj Science“.
Did 3:% Y)l"omo‘e OP “\err O\C\"l\li\“_'j an imaje
Yhal would OV]')]oea\ ‘o the orc:ler\:j and Scien\%ec
mind '}\f\a} \'\ne Yno.\‘\\emm\-icwm r?ao\rds as his
Sloec{a\b? Ceﬁo\m\j in '}\ne \OQSVW\H:& de@ni\e\\j

nok.
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To ‘Oearn wi\'\n, )"”";j ‘ms\ﬂu\"wna\had Yhe hebit OF
re{)e.rrihﬁ o machines ond '\'\wetr comemen}s and \c}er
Yo Pmﬁro«ms n o S\'rona\:j an“ﬂro\oomor]—a\ﬁc Yermi-
“°l°33' “This must have \ou’: oﬁ) many o? Yhesr vathe-
ma\'ica\ Co“eaaues Ccer}Oinl l-\nose U\'lo had \EO\f’hed
lra‘) 'm}erpre} }‘ne \'IQQU wnse o% anthro omorr:hisw\s as o
swre Samp“om o? PrOEQSSl'U’V'IO\\ ’nmmo\'uir:\\b)r. '“\ou&\n
e under\bln me\-a‘o\wors hove \0"‘3 out-lived Yheir
Po\‘en\io\ Uuse \\ness and ore now more o \r\o.ndieap
then o \ne\p, e hahit 0‘? an}\r\roPomorF\mz;nﬁ equip-
ment regren‘q\o\j Perﬁis\-s n the Comru}ﬁn‘s Cc;mmuni}‘j
unkl dhis very doy.

';rurn’ﬁerrndre, Hne eqr\ Sci&n)‘\s}s 'mvo\veo\ N com-~
Pu\-\n came -o hecessi{j-—- rom  other c{iscaP\;nes;
-\'\ﬁe_:j had mos}:j beenn }roined as Ph:jsicis}, chemis}
or crfjs)rq“o?ra\oker (with an occasionol ashronomer
and Yne"eoro 0333}). “The were }\ne mo\c\m'me Wwsers

o? -)-\'ue ?irs\' kour. Buk g;( reasens 1 have gzi)ed
“0 %H'Iom, vne V‘G\S\' \ma‘arib o? }\’\em )\owe ?a;\ed
Yo )rmnsfer }Yherr sScienhilic Ol““\ib stoamdards }o
the Progro«mmmg -\-\wx} became _}he,,rri w\osor OCCUPA-
Mon: as soom s qu‘o\mm‘mj 5 Cov:c"érriweCl,NO“I'ér-
wise reswf;ec)m\')]'& sScien 'rs\s su\clc\en\b o\ccefv;' }o
live \03 Yhe \OwJS o? “\e lo&iCa\ J\Anske. C‘TO Yis
V‘er:j c\a-n we ?MCR \o\f\:jsiCiS"S wi“m:-j Yo Parade &S
chmpu)-ms exier\'s, and Mﬂa\' mere\J or the
S}rensl\n o? '

TJM@r) A Senemhcm c? "5cten\ﬁgc.' Vnac\«\ine wsers
has o»‘oproo«checir the \oroaramm‘-ng Yask wore os So\vins

ou‘)nj \ourn\‘ u.zf) S0 mucL\ PrOC.QSS‘m_g
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C T)u‘n\e ‘Posed \)3 '“ne MGckine‘S manu?ac‘}urer Hﬂﬁm
0SS Oon dc\"lv‘x\b WO!’A’\'\D o? '\-\me A-ec\'mic\we's 0? Scien)i-
Fic 'Hﬂous‘n}. “Their ‘o&icq\ calch-as-corch com
must hove been re-r;u\s'.ve o the orderly mind
thal -~ as said- the moathemolicion reaards as

his S]Decio.“:). 50 muc\v\ —()o-r ’Wlei‘r ccn}r’.\’)u\ﬁo-n Xo

COYﬂT)u\‘\ﬂ&‘S 'lmQSe.

HOLD C\ld '\-}we YY\O)r\V\EVno\}icio\-n reac} }'o '\-\'»e o«dven}
o? com u\ers? 'nne sim-);\es}' nswer 1s: h‘\“:.v)’-’l . Bs i\'
takes (b

or nNew 5cien\-i@c deve\oy)men}s abou} koi?c\
cen}urj to become buiclet:) acceP)rch Common Pro]oer\:j,

our wmathemalicion's vaolues and Prs}t.\c\ices had Yheir
roakk 1 the lcke M“", ear\:j 20t cen\ur:j. He was Pu“
of O\na‘ﬁs‘:s, loved }he com¥inuum and the CcJ-mF\ex
plane and comsidered "\h?’mi\b as o Frerequisi}e F%.r
ma}-hemq\‘i('c.\ cle-f:“\. How in -H'te wor\cl Cou\d cc:mrm\'w:j
hove Qn‘:jpnina "'o do \m“\ \'\im? (T.n '}\ne 5ix\-’.es, QJusHJ
@\mous ma“ﬂemo\\iciq\q, then Chajrman o?}\'ne ’Depar}u
ment o} Legdev\ Un\versﬁj, shill -)F\'\oujk\‘ he could
dec.\Qre ‘H’\G\~ ”bein\g o\ ma}‘hema\'ician, ]ne \’Cheuo o
COlrse ho'\'k'\nﬁ c.\oc‘m‘ Com]::usters” wi}\nou} mc\cm a
f)oo\ OP \nlmsel?.) —l? )ne O\c:]tnow\edjec‘ )‘he exisgnce
o? com}ou}ef‘s a«} G“, \':e viewed 'n'lem as number
Cruncl’l?f‘s, UF Poss‘u\o\e wse as o }oo‘ @-r kis co\-
|€05u.e in humericQ\ Oma\ Sis -z‘? )'le had one - .'T\'-Gr‘
humerica\ ca-nal:jsis » o? w\\ic‘n )’)e b views VE-O \i"’He, \'\e
had a} best o mild Cm)em}o\: So he disresarded
Com)::u}iha Cmn\ole)rel‘j, harc‘ened n :H')c.\' GH‘”‘MQ‘Q N\‘\?h
he noticed thal machines were Primarib wsed @,r
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business admihis}ra\ricm, w\\ic\'\ wWes G )h'ivio.\ Pu«rsu.;}

Om:j]'\ouo.

Oc.c:a:sicma\\_tj his Pecce o? mind  wos s\ig\'\ub
dis\urbec\ ba\ne.v\ C. CO“QQSMQ n numer f”\?d‘rb
or Ccmn\oina"orics T:rovec\ o 'n')eorem ?or Q\\ m
\o:j praving 3+ \r\imse\f forf‘ al n exceeclmfj some
\o\rg,e N and \’\ovinj one o? Yhose o chines
c\')ec\,c it For c.“ smal\ef‘ Vo\ues. \—\e clu.iclcl:j ye-
stored his peace 0)0 vnind bfj Prownin3 wpPom Yhe
Pro.c)-i ce. "'F‘ma\‘fj he settled on the compromise that «
codeer mion} occasima\lﬂ be o usel) A'oo\,bu\'
'}‘\f\en cml or ‘n'te more re]oe}-’n}itm_s and \oor‘m:j
Po.r} of the work, byt since all computations were
eesen\ﬁc:“:) @n‘.\e ond  all gn‘u}e Pro\o\ems were in
Priﬂciple ;'r'wic:\ 5 w\'\:j bol‘\'\er?

Thet Woy which the mathematician soothed
)'l'nmselF Was , q? course, g/\awe& and as Yime wen}
l"fj he t})mdﬁinj\ admitted  thal there miﬁM be
eircum stances u\v:?der which i} mﬁ‘} be untenclle

4‘0 lwm]o a“ F‘mi\'e ]oro\b)ems }bs
ccﬂ'egoy ”)rr‘lvio\“ and we S)'ioulcl o.dmi)- H'\e sub-

er wnder the

Co}eacrj F’mi}e,&es, );:u]- much '\-cm B@ ifgou.
reo.u:j want o do i} .

“There s, however, o yuch deeper ?\aw. One d.o«b

o il WGs ﬁ,.ll

made him %e\ u”'e\f-\aj resPec}G\:\e

oF ‘\-rans?

or‘dihou\s and more o

owr moH’WMQ}icEan CCN\COQ\-ecl an argumen\‘ 'H\o"

Sucl\ 900& H\ings.
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Bu} w\nem \we Proucuj s\nowed i“ )to )’\is cc\‘eaaue,
\,o\rm\' Aid he s\'\ooo: ‘mf’mi)e sets or ....... Jus\-a Fnﬂe
argumen]~ ? Bnd -“nis, oF Course, raises Fre Aques-
Yion what mathemakics s abouk is it skl
~The Cencise Okgrd (.Dicsriono.r‘j, Eth Edibiom . 1975 -
the “cbshract science o? space , number, and
quom\-'n) " or is i} wmore “the art ond science
0? e ec\'we Yeasanin ,,.? 1 )-\n‘m\& we have here
In o nutshell  the ?ﬂ Pr'o?undi‘b o? Yhe cullural
5P ‘he mathemakicion oP\'s ﬁar Yhe Oxe)rc\ cle?-

hi}icrn, e ccrmpu\-ing Sden“ns\' @rf 'H'le \o})'er o\—
}erno\-'we..

Let me h'j Yo S\(e)'c\n, }JJ waJ OP ex\a\&na}‘ncm OP
H‘\o.\‘ Pre%renc& o? "H"le CCJTY\‘P\A\'I-T!%D Scieﬂ\'isx, w\r\a}'
cc;mpu)r'mﬁ science Came -\o \oe Q ou\r. Cornpu}ing
science 13 not o.\oou\‘ Co-mrau}erS, COmFu)"mj science
IS not alb o} how Yo use c:crm)ou\ers in s\oeciﬁc
areas o? o\ren\‘ia\ QPF\im}tcm, com “\-ina Science
s about t\ow Yo SO\UC, with or m\{:au} mochines,

Yhe (sc‘;em}'w ?c) ]oro\'olems )oosec\ ]o:) Yhe existence QF)

CCITnFu«;QI"S .

As said \:)e?ona , We were unprepared ?or e odvent
o() Yhe auYowmalic COmPu}rer, and come :)P the \-“t'mas we
were u.nPrePo.recl 'For weas the s\\oc\cinﬁ dis cover
—made as soom as the machines Yecame avaﬁa\:\e—
"Hr\o} we cou\c\ no\' roaro.m! Q” \:wJ- 3-\«2 mos}"simple

progroms burned out do be —~ond remain!- Fu.“ o?
buas.
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Un&ers\‘ono\i\:\b, -hne \a\ame WG S T)u)f on the wob H‘-e
")roarammer wr'l\in& n mo\c\f\ine, Code \'\ad ;‘0 ex?ress
\'\imse\P: an un?am“\io»r Y\O"O\\"lo'n , e U\nders\'c\ndin
o? which required oo ccrmT,\e\e awareness a? al
e ic\iosgncro.sies ot Yhe wmoachine n o‘u\es\ﬁcm.
in rechms;_ )r{b our di??cu\\-ies . what is now knoum
os “higher-level yrooramming lanocuones came into
\oeins. S’nne:j cﬁ%re.ds H'le. P?O rar?me? a nore E%m‘-\io.r
and wiore suitable nolaklien \?-ka} shielded him me—.
sPeci ic mo.c\nihe c\’\arac-)-eﬁs\-ics ond })ne imﬁemenk-
Hom OF which  relieved him @am & nuwber o?
clerical burdens. “Th ?M\\ooo\iecl o. Si h)ﬁcan)' im.
'oro\remem\ Yhal ellow o c‘no.nge o? cRi\\«de: had
i ?ormer\d been the “GSL oF the \o-'oarams Yo in-
s}w\c“ otar mac\ﬂihes, oL W} )Qecame. +he }Qs\« o

'Nne mac\nines ';o QXeQU\-\e owr ?rosroms.

With +hal c\'mnae oPemP}msis, we 8&.} our Second
s\')oc\(: S\Me\ded R’Um Ynac\'\'me c\norac\-cr‘\s}ics and
re\iev‘cd Frtm\ c\“ Sor}s oF c.\er.‘co) \ourolens, we s)ri“
could nq‘ ng\"o.m! S\owi 2; downed \-M,DCMU-S
‘n’lc} th. Cw\c\ r\o} Ccm}'mue Pu} %e ]o\ume o 'H'ne
mec\'\anisms am'-\a\o\e )ro us, becouse #\ne mo:]a-r
botle-neck had become our inabilily do reasom
S icienil @ ee}'w-e\ o\ow\- w\ﬂo«} we ‘were \r:jins
Yo comceive. With Yha rece wm}?cm * proarammin
‘me“nodo\oa‘j* became an ?rem o? lxy\?cx\- scie?‘ri?ic

Loncern,

Trom Concerns swcn as - How deo we best shuchure
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c{\i\‘o}e owur reaschinj c.\oou}

Qo ‘omgrom SO A% ‘}O
]“ WGeSs <:m'\L 2% s\’lor" \-Ja:j

‘.lv' as ‘muc\n .S \ooss'u\o\e?
o “"Hew df; we wmosth eﬁ%c\'.veb disen nB\C cuvnr_a\ice)'ml
ar&umen\'s? ond , Vtor instance, ” moc\u\o.rib” became
One oF) Vhe colchwords. B. the end o? the sixties

i} was jen?fG\B Fe\} b e Ccmopu}’mﬁ scienbists
%3&3::;\ n ‘H’ﬁs \(inc:\ o Yne\‘\'\ocl.olosicq\ '\nves\"laa-
ions +hal Yhe lases) F&mi\iqr Gno\ogue o o
We“~ena‘meered, sofhis\'ica\e.d pProgram  was Taro\oaua
an equo.\l wel\-wsineerec\, schln'us?iCo\)rec& rnathemo..
}col -\"neorb. ’;Des)oh}e Frad F)ee\l\n'_? ?) Auok qw'}eo..
-@w more  years beR;rc. -‘rhezj rectized thal their
et¥orts had Pro\oq\a(c:) be best undersioed as Por}-
mathemali cal men\eo\oloaj in Senem\.

Q

n re\rospcc;‘, tal  slowness o? e Ccnh‘pu‘-ina

W‘H’\ e2mo. -

Sc'.en\is\‘ in T‘ecog-iz‘una 'Hwe ‘l'n)fr'msmonj

bical nature o is work s undersrandakle: he
Was }leodino, r o kind o? ma}\'\emo\ics o?c\
gourouur ditferent rom w\ﬂo\r 'H’Ie Mc.-.}\wema\"ncion
wes wont o dot far Yhe cmnr;u)r)nj SCiQn}iS}',
gyw‘mo\ ‘]’Cc\f\niqu\es wouldl \03 & uch more im-

Por}om)r role Hhan 4-\!\@3 Yod olome so @.r- ?crr Yhe

mo\r\nem m\"l Cian,

‘ "Tc»“ ')'he r)redom‘.nonce o] F'ormc\ )-Qc\nnio‘u?s in

]
Yhe mm\ou\-}nb scienYisk's  work , we can discern
-aﬁo&n in re\rosPec\"f-— H’\ree reasons, vil. & Pr’c\c-

\'ico.\ wne | o c'.rCums\ancio.\ one, and e cu“'ur‘O\

onNe.
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“The Prac\-i co\ Y@c.Son WS f)r\qo} gorma\ )fec\rmic]ues
are, '\hc\iSPensc\b\e. F)on"‘ c\eo.\ih TN O Suﬂ?ici'En“a
xrus}wor4\\3 manner \mHﬁ r)-\-.e ‘?DPQ o? com‘;‘exi\“ies
(o} ‘:rOSram desianer }\qs A-o coﬁ\'m\,

'ﬂne. circums\ancia\ Yeoson wWwaos ')'\'\o\- OmJ ro-
emmmina \Gnau.cx e re\oresen\'s \o:j }-\ne ver o-c}

1\‘5 Ynec\'\o«n'ncq]j '\n\‘QT‘Pl'e\Q\oﬂ-i\:j @ ?orm;? s sxﬂem
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