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The nex? -'()or'\:, “ears

Last -@”, T was invited Yo ZUrich Yo assist dhe
ETH in all sorks of celebraYions: a new }oui‘c_\inj_,
the 204 ‘Gnﬂ}vef‘Scxrj OC their Institule OF) IH‘PC”'-
m&l('iCS., and Yhe 4oth Qhﬂi\/erSO\{j o() dheir Tnstitude

o() QPPU@A Hothemodics. Moreowver it was 40 uears
000 when the ETH oequired o 24 as ws Q?s\-
cOmPu)f.r:ﬁ encane. he combinaktion o-F Hhe occasion
ond my \ong involvement in the -\~OF}c sedwuced me
o ?r‘esenl- biased Vversion o{) what reo)lj head
\f\aT:fDemec] c\ur‘m3 -H'\e \aslr -?our‘ decades 0]0 awto-
malic C.om‘:u*’nng. Mis was q}- Yhe }Decs'mn';nﬁ o)()
e Recademic Year-, wouldn't i} be nice ‘o end

Hhis je.ar w?-\-l\ o talk abou)r -Hwe' next -@mr decades
?

0{) 7?\:\‘%Omcc‘~ic COm?u)"w:j.
When the ideo -Grs’i‘ erndered my head, Y wrote #+
o—q) 0.5 LA'H‘er'] Prepos}er‘ous: wk?\’nc]w sane Scientish
Furpoﬂ-s ‘o ke cﬂo]e Yo see so '{-)or into the
%)u-)ure? But, Pf‘e}:os}-erous or not, the idea did
not leave me, and, &s Yime went \OJ, 1 Cauc’cj)m}‘
mu sel inven}-'ms )l sorts <;.-§> feasons wh 38
sgou\c\ be Fossi)o\e lo Scx\.j Some-}h':nj o such
\ona- range relevance. Inshead o'? 4‘6“'mj ouw all
the ways in which 1 deluded mnself, 1 Saon con-

fine mysel{’ 4o one of them, addressed to ol of

30\/\ \-\'\o\’r are e:jaﬁec) in e.du.ca%on. \«J\\en de-Sijninj

oul Courses, we do dare to decide whal 4o leach
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and what 1o iﬁnore, and we do this -@r‘ the ber\em
OPPeO)o)c, lmc\rtj OP wl’\om will not have retired :{\e]‘
bb the l.jeqr 2029 C)eo\r‘b, Some V1IsSion o? ‘he
next <o ears o com u\inﬁ science 1S opeéera-
bonal, 7o this T should add Tthal i+ s all r'\ﬁ)ﬂ)} :F
-Hne. Ct:ijs)‘a\ |oa\l is ‘l-oo {)033:) -\-o s\nouo W\VLC)’\ de~
Yail. Thir years @go, {ér‘ \ﬂS'\‘ance, T had re
nklin o? how c:]ose.\J ]orcajram c\esijn and
proo c(e‘Sijn wowld come to e.)r]ner-J and in such
a detcoled sense m litpe has been QAH OPSuf‘YJI“ises.
At the some Yime +hese surprises were c\eue\c,?_
ments L had been waihn Aé:- becauwse 1 lenew
h ot Frbgramm'ln\j hoad Yo be turned into an en-
deovour omencble to some sort o{) rmoathe ma-
tical Yreatment, lon be-F)ore T knew whet kind
o-{) mq4hema*\-ics »Hw \A)ou]cl hon ou} }o be. Yn
o)rheirmu;ords, when ‘Dui\din& sond casYes on
the beach, we can i(_cjnore lhe waves bu)r should
wotch the Hde. '

o o
*

Tor’runo.)‘e\ R -n\ere are -Feuu H"i“js -“"lo.} we can
\earn f@‘om %’le Pash «{)of‘ 'ms*c.mce Yhet H'\e. rc\-‘e
ot w\r\‘-ck socieb can calosc:-r)a \oro?r‘es.s s Sl‘ﬁc-}b
limited, a circamstance that mokes lon -range
f‘eclichon G lo)‘ easier, “The other month T was
Jold o-Pa 9rea} invenhor\ Ca“ec\ ”-H’\a f‘g'ls}er
w'\nC[ow‘f n spokesman wJos owun bul n

ears if so;.jﬂdei\ ueD {Jami\icm:j be%ause T re_v;jem-
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bered the :Burrm.:ﬁ\-\s B5000 OP >0 years ogo. So,

i-() Jou.. \’tave a brijh} &nd Sowund ideq iouwd, 50"“'

Con exFec} it 4o be \’loﬂ\ec\ Gs nove)b around 4-}16:.
\\jeo.f“ 2015 .

Binother —”\nrl‘j we con learn G‘om }\354-9\" is
the -Fc\'n\ure O‘F c‘naro.cx‘ei“lZa\}ions like ” Compu"iﬂj
Science 18 reall non'n'mj buk X"| where ?cr
X Yo mao St s}ilu}e our -?owor‘i)‘e G\fsci}p\‘.ne,
such os: numerical anabsis, e]ec}rico) erlﬁ:neerinﬁ,

auwtorm alo “\eoLrB, quewing Jr'\neo:;j, lambda calculus
discrete moathematics or*\oroo{) -\-}1603. il

< men}"lOr\

'\rh‘is \oe<c..v.se OF) 'Hf)e cur‘ren]- ']Tanc\ -l~o ecluor)'e
cm‘au)inb Science w-v)')m COns)rr‘uc.h\fe \:ﬂ:e -n\eo:j.

Com]ou}'m 's core C\qqneq e 1S }'\ouo no’r ’}'D kae
o mess of it 1{7 People obJec} that anj science
meels that cka]\ense, we shouwld 3',\,@ o double
rebutal. ’ﬂrs‘rb, machines are so {os} and shrre
CQF&c.;\—‘.es are so \m:\ﬁe )r\r\o.)f wie ?ace orders QP
ma ni}uo\e more (oum «()or CQr\@sslon, H‘;e Taro‘aa-
So:gon and d'\ﬁyu.s'uon O‘P u\'\'nc\ﬁ are eo.s'n\\.j nad ~
ver-\~en)-\‘j mechanized. §econdlj, because we are
dealing with ar)re-Pc\c\-s, ol unwmastreced COmP\ex}\D
5 ot our own W\akinS; there 1s no one else Yo
blame and so we had beher learn how not o
inroduce the comr\exib in  the f;rs} )o\ace.
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The )’\isxor:j c{) Yhe real-Fime 'Jh"'err‘u)c\‘ is in Yhis
conneckion i\\umina}inﬁ. T} was invented {ér Yhe purpose
Og -@-xc}]i*os-}inj rocessor shc‘r'\ng)- irs e{’?e.c} WwWGs ’H’le-
introduclion ognmde&rmin}sm and endless head-

aches —@r man’? <N oPera}inﬁ S:js'}ems desianer.

We hove seen Two reactions to 3. TFor the pur-
pose o() de}an.:ajmj 05/350, BN bl s)raer:i‘o.\~
Fur‘iyose moni}ors ’H‘co&}‘ exquJ r‘ec:or'c‘.e.c\ L.S}'\en 4')'1@
central| FFOCessof‘ honoured wshich ir\%’er‘ru)oh
when somebPing had gone \wrong +he wonitor
could be turved inte a coniroller, Yhus -@rc‘nﬁ
o) re]o\c-:j of e .su.s)oec} )f\is"rcub and mcx)ﬂns
‘he ”ew‘aerimen} ’ re]:aeca%\\a\e. The other reachon
wos Yo determine the conditions wnder which
oné Couu]cl —Feasi\a\J an& s e\ I eason c\\Dou)'
nc:ncle'l‘er‘m}n'xs\-‘nc Ff‘?ﬁrams, and SM]D-SC?CI\A en )

% Sz ‘\'o i‘\‘ 4\m¥ Hﬁose C_onclﬂ'aons were m;?
b.fj both hardware and soﬁ Wrare, 05/360 WGS
& MESS -fcrever' ager; +the THE Hu\H\oro \"‘c\mm}hﬁ
‘5&5"'&‘,”1) in Con*ro\s}‘, Wwos So robust +\-103 no
sasl‘o.m ma)@nc}}onh:j ever 30.\16 rise 4o o
SOWFT OWs C‘.O\” f@‘af‘ "\ai“d wafle Yno»in)reno»nce. Need!-
less Yo SOy, the whole e]oisoc\c. has made o
las}inj '}m?r‘ession on me.

On morel is that Yhe real Yime 3h‘)errur>?-
was onlW, o waue , whereas the Yde was the
intro ducch on o? nondeterminism and o{)sﬁs)re\m
Invarionts G5 G means o?cop‘mé with i} A
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wider mora] (K %e Ccms}ruc}":ve o\,]')j::r'oo;el\ ‘\o -ﬂ'\e
?ro\o\en-. o{) Program Correciness, o ‘which we can
Nnow add ”’ne Prolo]em OP s(_cjs)ﬁm )Oef‘ﬁ)f‘mo\nce as
weu. Il- S (_ml:j +oo ea‘iﬁ ‘o ole_sf . résource -~
S,’\Grin 5‘33'\‘6'?\8 I.mn\ Su.o‘" 'Ih}ef")t?vi‘nec\ &“oco}ic}n
shro egies Yhot no amount 0{) QFP)iec\ c.'u\euﬁna
-“'\eorJ bu-:“ reu*en¥ most uh]ﬂeasan} ?er‘ ormance
Surpri ses —E;om emet'ﬁ‘m . TThe clesi.aner‘ ot Coun)'s
Fer'ér‘mana‘.’ j)rec\ic}abi %b amon is re.ST-)UY)s'\—~
bilikies tends ‘o come (_.-7) with Ces]jns Yhed need
no o\u.eu»inj 'Jr\Wec»:j c«‘]’ \ Q ]as'}, and M«us
Yme recent examP]e e Yhe desian o\p de\aj-
insensixﬁve C‘arcuu")r:j , w‘t\iel- cle\e\ﬁcx es o L.S\'\o\e
c\ass o-? \liminlj di—ﬁ?«:un‘,es +o the c\ass oJF
)aro\o\ems beHer avoided +han solved. The moral
s c:\ear: Preveﬂ}lon '8 ben‘er' -H\Qﬁ cure ) Pan
Heular i? the illness is unmastered cOm?)ex'\\rj,

@r w\f\ic\\ ND Ccure exis}s.

The above examples point +o o wver eneral
oPFor}ur\iEj) n bTO&Fd "’GPT:YIS o he desci’?‘oe%i s
designs such that both the final product and
Yhe des‘lSn ?mcess r‘egec} a ﬂveor;j ’H\o)r Su\%c.es
Jo Fre,\/en)- O Cmeino\-\-oﬁa\ EXP]os‘tOn 0{) ComplGXib
{)rom c,r‘ee‘::}nj n. lhere are man reassns fo
suppose '}}m} %\is o)oPor}un'u\:j wJP with us

s)ra
o o Ve \or:ﬁ Yivne and Yha 15 ge;? {2:!‘ ‘he
com u]-ir:j science )'Decau.se R c.]l “’\rcnﬁ)\

His)—bb, S‘an\‘; icQ\ions ]no.ue Hacl (=% Muc‘) 3?‘2&)‘&-

uJure o
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lon —ranﬁe Scien\“nﬁc im‘f)acﬁ 4\10.,-, '{nchu‘.c{u,q} -()ea.}s
Ofﬁl}hﬁeno\'l‘:j.

The OPPOF}'L\ni}j ()or s}m)o]iﬁca)ion 8 veg encouraging
because in o) the eXamP\es thel come Y mind the
des';jn process cost much less lobour and Jed
Jo o much beder -Fina] Praduc]‘ Yhan obs inlui-
'}ive\ conceived 0H~er‘na}1ve—s. The worlcl )De‘mj
w\ﬁa} s is, T also e.x]Dech this QPPO*“}'MHSB 41:
S%fj with ws -@F decades +o come. '#'—irsb,
5‘|mP\'|ci);j and e]eﬁance are unpopular lbecause
é}heJ require hard work and disci;ﬂ’wxe Jo achieve
and educaton Jo be m)pf)fec'ta‘}ec]. Sechcuj we
oh sefve ynassive invgs}men)rs in e{forks thal are
}'\eacima in -\\‘)e oﬂ)osﬁe. d}rec}ion. T om %hmki[\j
chout so-colled o\esiﬁn aids such as circuik
skmulc.-]or.s, )’DfO‘}OCO) u‘er';ﬁef‘s, a}aori”\m animq}ors,
Srth;cal aids ﬁ:r Vhe hard ware d&S'ij\ef", and
e‘aboro\'\‘e slbskms @r‘ Version Con)—fo\: ]o J;Jneir
su‘g@es%’mn opFowcr‘ the rather 'mv'!)‘e hon
discourage complexity, %ou cannot exloec.l- the
hordes og) Feop)e Yhat have devored o major
Par)- o() Yheir Pro]()ess’aonu\ lives Yo such e{{arks
lo react kindly Yo the Suﬁﬁe,s)r'.cm Jhat most
0(7 Yhese eﬁérs have heen mi.sguidecl, and
we Ccan ho\f‘on:j eX‘Pec‘f C. Mmore sdmpa&)e"‘ic eal’
ﬁ‘Om the Sran)irjj a&enc}es -H'\a-)- }\ave {Z\r\c]ec]
all these e[{24s: Yoo Many Peorﬂe_ have lkeen
involved and we know from sk exlgerience

'H\od‘ \,.J\m:.]' has been su\ﬁ?cieﬂ}b expensive 1S
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aut;OMcx}iCo.n dec\ar‘ed ‘\O \'ICA\JQ \Qeen =% 35’20.‘]‘

success. Third ,

comPu\-irB s)'lok.‘\cl no+ e Suc]n c. Y$"Mmess %

Yhe vision Yhet avtomahic

obscured | over and over «gain, b? the advent
|

—lfc)pr ced wpPon

the comFM\‘inﬁ COmmunib as o de +aclo s}ohdard.
Ten years ago i+ wes RAde; vow } seems to be
Hhe sonrare {zr desHoF FLA,D]':S}‘)inj. Whether the
acocdemic cow\ml/m:b will resist and ignore the
loHer cs euccess@lb as i+ did }he T%rme,-, re-
mains 1o be seen; L have my doubls.

0{7 o v onsirum thet s su}osequen

Tn short, the oFPor-lun‘.b 40__5"""?“6 will remain
w.’—l—)w s {éf‘ manJ ‘jear.s, omcl \ Fro):ose, n orcler
lo moaintoin our sanity oand enthusiagm, Yhod we
welcome Yhe lona duration of that o orluni b
rother than "rojsu{%?zr‘ -G‘om {i)m}oochen):z eachﬁame
the Pr‘ac‘}'ﬂ-ioners deride and discard our next
.Suc‘cessgxl )’J'-)o} Fro'eci‘ as a -}?J Pr‘ob](?m: -H'\Q.J
Ld)n do S0, even ]5‘9 o have achieved \/J}\a‘]‘,
shor}b be{%re, -\-he:_(j hod Cmﬁ&enﬂj )—;»re,d'rc)red
4o be }chssib\e. |

> *
*

BJ now we all know Hhat Iamfjr‘ammin is as
hard or as 2asy OS Pr‘ouir}j, and thaet i ]-Jrcia\"anm
W“B a }Qr‘OCEduf‘e corresFonds proving o
—l\neorem, c[es'njmnj N diﬁi}a\ Sjs}e-m cOrr‘esPonds
io buildinj o ma*%ema}}ca' H’Ieo»b. “The tasks are
'ISomof'T:)‘nic.
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We als:: kﬁow ‘”’\c.} R whi\e gom oan or.;er’a}'nona\ jpo'm)‘
o{? wview G F"OS"“”‘ can be hOH’l}ns butr an obsiracth
Sfjmbo] manipu\\q\-or, the clesigner‘ o)() e program
had beher r‘eﬁaro\ Fhe program as o SOF}'\iS'}iCc{)‘@d
—Pormu\a_ And we c\lso know -H'\c.‘}‘ -}-%er‘e s cmlj
one Arus}worth W oy -f)or‘ the c;]es’,jn of) sc)o\'\is_
beated ‘ﬁ:rnnu ce, wviz., derivafion b means o?
sbm\f-m] mgni}au)a}r'ron. We have 1o iﬂ- the sjmbols
do Jhe work. COmFu\}-}nj and c_om)ouhr:j science
unavoidably emerﬁe as on exercise in ?orm::..\
methemalics or , i?jou\ wish an acronym, as

vl.snLl (= Velrj Lc\r:ﬁc Scole QF})\ECa}ion(o? Lc.Bic).

The extremely close conneclion between program
des‘.an and Proo{)desgn as revived interest in
auto matic Prosramminj oncl mec%anicn) -}Heor‘em
Frov;’,“j' We now wnderstand that both chls
em]oo?_[j \he Soame dream. Bul 'n'i‘:s 'ms'aj)'\‘)' does
noi- make -an dream i ore \"‘QQ]?S}")C -”‘107\ \De{ére.
1T have no )F'frs*-}vancl exFerience with auwlomahc
theorem proving , but have an impress<ion «F‘om
\ook'm3 PRI ~ﬁ‘0m some distance, and am wi”inj
do share —Hqc«} imPress}or\ —@»r wlna*‘ i}- is wor“-m.

"-}‘_i'rs}}j, mec\']anic‘,q) f,)rDoF> ver'\ﬁcq)ﬁon seems

a mMmore O«.‘}‘ descr}-)ion "]'}}O.ﬁ mec)wc.nica) 'll)"leorem
)orovh\ . gecond\ , -H‘se use o-Pa mechanica]

?roo(}jveriger‘ requités o areo:}' amount oF)}\umam
:fbmbo) mcm‘.f)u)cc)-ion 0{70 usua]b Pa‘m{)u\ kind.
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—n\ird\J) mechanical Pi‘c:)c:g> ver'\gers are Fﬁmaﬁb
Frc.'\secl T?:r beinj -b)ralb un{)crsivinj-. +heic wsers
dell me +hat, over and over aquin, the Pur‘]oor)-ec]
Froo-ﬁs r}]wej g{z(%r ‘o the veritier Yurn our ‘o be
incom)ole1-e. "—?Our)r\')b, the -()?orma\'nsms H’\e.'m wser
Comwunities have ado?-}ec\ invo.r'\a):»b seem 4o be

notedion a‘b ctrociouns.

1 am Some'hmcs woncle,rir'sj how }-}\ese e%r}s kn“
be evoluated one of huo decades g'om now. You
see, ﬁ;ah)f {r)'om -)-)w_ s#ar}', ane o};}nian ‘\‘)‘\cc)‘ -ﬁ:rma]
MO\"]')?&MQ}'}CS s b de@hi)ﬁaf\ Joo lo\\oor\au.s,
too dediows, Yoo Tzn }hy , and hence “+oo error-prone
o ke done }’J hand, has been raised 1o a dogma,
but as )"ame Soes bj’ T bind H—ns dc?_cjma\ bECOm%r:j
more and more suspech. ':F'\rs}\gj, i+ was Fo“:)ico.llj
oo convenient: dhe 1 covnmunib' has wsed it
€x4eﬂsiveb o \)us}}fj +hese e.«ﬁ%r\‘s o} wmechanized
S&mbo) ™ ani u\q)ion, thus iOSi’:j all in}er@s% n
'}}\e simr}i‘@caﬁon Q-F doi:\j {érwu\ Ma\“’]emq}ics.
T Thave "mdeed, seen +the mec]nanica\ )’Jroc{uc}i on
c»?rczjes o«() ver':ﬁcc}ion Coﬂdihons, mu.cl') 101'\52?
than anyone would care o Pr‘ocluce by hand;
VGD ‘.M)ore-.ss'rve. Ln ki o= real zed Yhat \2)19:7
S)'lOLA-)C\' not have been ':,'Jr‘oc{u\cec\ in the gm)} F\ace.
Seaor\c]lj, + s th}'e \ilce}j Mhar dhe doinj o-F)
'sgrmal ’rﬁq}\nemo\}ics as Commmb Per‘cec‘ved
15 neec”ess\ Cum\ber‘SOme, Quer -”\e. 'o.s)'

Jecade YL have jcdnec[ con sideroble exFerience n
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the desu;jﬂ o{/ Téufeb Co‘\co\lq%‘ona] TJFOOFS. ]} ma:j,
O‘PCOIAFSQ, be due Jo the \‘o]:}cs T have dealt lm"n\,

but L ﬁnd Yhe dogma not Cangf‘:meol‘, on the cgn'}m:j,

1 ﬁno\ my calcalational ro:;?s shorter than any
a))rernq}"we T. can %‘:n\( ol” o w}mic}\ L s]'\ou\al odd

dhot, in order Yo reach +his SOQ)’ 1 had o deuia-)-e,
over and over again, F‘Om estoblished notational
rachce and had t leam <« bunch o? little jenero.]
heorems abcm% c\assica\ log‘-c 'Hr\a'}' are bq no means
common knomlecﬂge. From +his ex perience T can

draw onb one conclusion: +hus @f‘, g;rma}

mo‘“’lerna}ics has neyer been 3§ven o aQar c}'\ance.
Tnesmpq\gb ’I mus‘) Cor\c\uole. '\-\ﬂa)r 3 b:j ar\c{ lorje,
—lhe_ art and Science o{) le-n"nr:ﬁ H’\e s:jmbo\s do '\-}\e

work 1s <hll in I};s n G"f‘_j'

The above conclusion has all sorks of Can Sequen-
ces., A {)w decades gom now  cCurrent eﬁ%—}s
c\l' mec}'\&hicc-) Jr)'\eorem ?r‘ouinj Gare \f)&eb }o be
c\r\aro\c}er'lz.ec\ as fema\ur‘e in -]-\‘ue sénse ‘H’WJ'

-nne:j a}-\em‘:lea «lro meci\omize w‘f)o} we did no}-
know be}- ourselves how 1o do w e_l_\_:_

Nuch @.r}her‘ reachin are s Conseguences
@r our concep ton o{) dOiTﬁ mothematics andl,
@Men}uo\)b, {?:r Ol )’M‘o\c}ice o? de.SiSn':?{ﬁ_]arooPs
oand progroms. Seventeen yeors coo T have
Poin*eel ou'\‘ ‘H’\O} COmPu\-ers wou\cl }\aue. .l[ elr
3rea)re$} 1mp0~c-]‘ on ouc cu.nuf‘e. hO'\‘ n ‘Hwe‘u* CO.PGCib
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o() Yools , but in their CGPacil-J o{) intellec bl c\'\o.“enae;
ot Yhe -\—ime, m:j vision o() thet c)'\o“enje Lwros
-@cussed on +the FrOjramminj task, bul now T

con be ot the same }lime more s]oecipc and more

33!’\ era\.

’.B& Yheir mere ex%erence, Computers are o
daib reminder o Hheir heo\)HﬁJ limi+a')‘ions and
drive home +he (Gl i pli c ention 01(7 'H\e realizG;}'non
oF Leibniz's Pream o ]oresen)r'mj the manipu\a—-
Yion o!? un‘m)l-er}:re'}ed r-forww\\ae os an allfernchive
Yo human rqu.omnj. The c]'\a“ex\je of) 4urninj
the} Dream inte realit > ]ﬂomeuer“, wsill Cef‘"‘o\inb

keeF W \Dus‘j .{:;-r- of least '{)our' decades.

T s not onb that  the o\egi:jn of) an o Fror.wiaq-e
{ér'nno-], no)'o.,}iono.\, and conceP}’nonal Pracrice is
& eﬁormio\able c}\a]\erlse thet bl has to be mel;
i}- 18 worse because current '}rqdi}ioms are
hardly  helpfll. For instance, we Wnow thal
Jhe Aransition {fom verbal reasoning ‘o dormal
mani}pu}a)r'son con be C\")]’Jf'ec‘lo\}"ed as ncqf‘r‘ow'm\ﬁ
the bandwidth o]() Communicalion and documenta-

Hon’ w]’lereas in Hﬁe iaome oP ”ease o{)use” <
lot oP eﬁ%rf OF 'l-)'ze C.omPu}'an C_ommuni\:j is
aimed aoF Wic\en'srzj Yhat bondwidth. Alse, we
know that we canm only use o 555%‘% bJ virtue
o() O knouole.d e o 12 Pro]oerhes and, s’;mi]crg,
Py Yhe Srecﬂ-es Fossi\o\e care Jo +he choice o{j
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conc;eJo\'s in terms O-F which we bui\cl cp Owr
theories: we know we have Jo kee‘p i+ c.r':sp,
diser}o‘nﬁled. and s‘umF\e 1() we re?u.se do be
crusl')ed )DJ -}')’le ComF|ex'x\-\es 0{7 our  owIn mo\\cu;rj
Bu})obviousb) +he markek Pu\\s in the omoosi’}e.
direction. The other d°:j T ‘€Ouﬁc\ in +he Univer
sib boo\cs}or‘e im Eindhoven a book on how
o use "\fJor‘dPer?ec]“ 5.0 O‘P more +han 850
)’wi\jesj N -()adl o dozen Peges more "}'}\an m

16581 edition of’ 99,@»5 _Joos, “Theoretical ’P)\js}csf
T s dhime «}o umma«s\« -Hne com g..l‘.r:j commurﬁb
as o Secret SOC'\e}j '?:m Yhe Creabon and Tre-
servation o() Qr}]ﬁc‘co«f Conn)o]e.rib. Ond —H‘\eo we
}\ave -“'\e Sogwar‘e engineers, w\\o on\\cj men\"non
v@rma] me}}\oc\s ‘N order to throw 5(.«.5‘?16.0"1 on
them. Xn short, we should not GXPEC‘}‘ Joo much
support rom -)-)ne. cOm L,.}-‘m communi o} la e.
thF QOM'(Z-\\e }‘Y]Q‘)")"iem& ica] 3Caommmn€}gj T }\a::!je
learned not do EXPec}“ 400 much sw Por“ eh‘ker‘,
as ‘m@rma]ib S H’le )’lanmar\c o Hne Haenqe.
maoki cal Sui[d} whose wembers —like woor pro-
grommers — derive their intelleckual excitement
—Fom not qg\.‘%e knowin w"\o} }ke:,j are do‘m 5
ond prefer lo be f]-)nriﬂﬁecl BJ bhe marvel o

the human mind. For ‘H’l@-ﬂ\, the Dream o§>
Lethniz 18 « N}S}\}‘MQP&. 1n SummaD, we are

ar OLiT own,

But that does not mater. Tn lhe nex} 'ﬁ)rb
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Years, No«“\emahcs will emer:je as the Art and Scence
o? Eﬁ%c—’r\v& Tormal /Reasoniﬁ‘?, onck we shall derive

oAl ‘m\'e“ec}-ua) exd%emen Fom ]earni:ﬁ Houo

o Lot the S\jmbo\s Do the Work.

I —mel( Dou -ﬁ’yr‘ Douf“ G\"H'eh'}'.lal’\,

Nuenen, 14 TJune 1989

?ro()dr. Edsger W. ']DS\(s):rc.
"DePar\-men“‘ o() Co\my)u}er Sciences
“The Un‘)vers'.\:j 0(>Te><as o Rushin
Buskin, TX 38712 1188
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