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C’De\‘wered ot Tre ?"\i\oso]o\ners' Lunch, 25 Ser:»\em\oer IQS’S‘)
'j_ mus\‘ Y o\o e ror not s‘oea\cin -\'o 300. s ouk
s a[ C‘ngse Yo do so \?ecause , not 3&

?ee\.ina qu.i"e ot home, \ om o Lik hervous. O?Cour&z

T con o\r‘gue ‘o mssel? el 1 do-n"' need “'o, out
Yhat does not olweys work.

T‘eadina Yo Dbu

T can argue Yo m sel? +hat Y Srvec.o wp in &
countr whose -Po‘ou\ﬂ Ton is o'n\:) sli 12 laroer
Yhan 4 ot 0? “Texas |, so bo\'l:j Skou.lcl % ee\ Tlg at
home! 1 s\oer& mosy oF mu lite al Ywo universihes,
one Your centuries old | ng other o quo.#er, anc
f? T loke the Seomo.\ric mean of Yhose Ywo

anesS | Grrve recise ot thetl oK UT, so wh
sQou\c\n',- 1 ?eer\> a} %?me \nere? 2

We“, Gc\'uﬁub i\’ 13 Y\o} x'oo ‘Oad. T. “»\in\( 'I G muc\\
hg‘;?rer here Fhom T would have heen, scu, of AXX-
KXY where it is possi\o\e Yo lose sb\nl- of” 1hat i
means )—0 \oe an '\n\‘enec\'ua.\. “The reasocm et T am
o v nervous s Phel T am nol O‘u»i\'c. Sure whab
Fhi\oso'p\ners do ond, hence, somewhel  uncerfain

obou} my role here,

OXK, seo much ?or an irre\evom} introdu c\-io-n;
.,\' »iaseaa;ven‘-o "c aive‘: ldors\j'\'\e O\OFur\‘Vni\"J 4::: aclc.?}'
\jou W\D ""’nkj | .

- 1
-

1 chose “anthro Pomor)okusvw ‘ because - besides
beino, o nice brood \o]oic.. 1+ s S pervasive et
antj o? "‘_‘j (.o“eagues oLcm'\‘ recs\ize how Pemic%ws
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Lt me first veldde my experience Hhak drove
home how Yervasive an hm]pomor?\n'ns\m vs. 1F
Yook F\nce ot one o? Yhe wmonthle, meehings o?
Pﬂe sciénce Sec\ion o? '\'\qe @obcg Ne}her‘znds
ﬂc&o\emj o? Arts ond Sciences. Where we were
shoum &  wotiom \o‘-c\'ure ymede '3:-\\rou\j\n ¢ micro-

scope. Thanks Yo P\nase condras}  Wmicrosc ~Yhe
inven\icm G;r N\nic\q 2ernike 80\- l-s'ne Wo /Pr‘rze,_
1} 15 Now 0SS \o\e \o sSee rou o H’ne yniCrosc cqoe

me\ieo\ Cunw’es o? \.Win Ce“s, %\nd }\ﬂo\} Was w\\c\\‘
H\e:j \ﬂao\ done w\/\]\e méQcinS }\qis w\o\"\cm \Oic\ure.
Tk showed us _ somewhat accelercted ~  Yhe \i@:
of & Cu\}-ure o? Qmoe‘oae. for qu..'\‘e a w\f\i\e we
luo\ced Q\‘ Some\%irg we had never Seen: Y can omlj
c\escﬁbe i+ as 'l6€n¥igak\e \su\o\o\es wa Hh '\Tr"eﬁu\o.r
c\f\OmS%-nS conYours > s\ow ynovin wi\'\mu\ any
po.“ern H/\rcu "\ G )rwc- 1mensiono\\ Oclu.arium.
To all ~m3,em and. PurPose-s i+ could have been
Some Sort o? dynawmic WG“Fo.Ver. T was, in Pac}‘,
m}\ner \OOﬁ“S’ \jc:.o\cir\\j 0} )-\nose O\im\ess\\j mo\f'lYB
care. \o\o\s, Um\ri\ aone u? “\e o oeloe. N \-\16
ccn\qrre o? \'\ne screen \oeﬁo-n r\-o div‘zde. We sow
} constrict | we saw in Succession ol Yhe images
Pow\icw Prom Ot \'\is\n—sc\noo\ \sio\o&j, wWe saw‘;ze
cenires o? Yhe Yo helves move in o'moosi\e
direchions  uw Yil )'\"23 were only Conmected b o
Hﬂin "r\r\rec\d Gs Hmz \OQ an *‘o T)u“ more g:o.jn..
\'\Ca\lfj c.)r either eng 4} l\qe \eas\ru \—ha\- s\-i“
conmnected HYrem. ’:ch\“ Yhe connection loroke ond
qu \-hm Swo v O\WOU < QOC\’\ ol"f\er a)r M’\Q

maXiwvram SF&Q\ bounj o\moe\oo\e can \mus\ten
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The ?c-\scmo.\'mj and somewhat @}Sh\enm observa.
Wion, however, was thal at the moment oF the rup-
ane \nuno\reol 0\'\'\erwise es ec\-o.\:\e scien\-‘ns\-s

bure
ove C»“ ¢ _Sigh o re\ie : ”a} 0\s¥ )-\'\ \no«i Suc-
& ’W\Qm 5e\€es ?rcrm eo\c‘::jo“’\er,"

Eeeded in ec\n
Nowe 0? ws \ﬂac\é\oeen o..\c.\e A-o resis\", as X—‘ne c\iV\'Sicm

Vrocess wen\f o, Hne }em }o\)ﬁcm r\o discern }wo
iv\divid.uo.\s wiHn b\)\!\ic\f\ we cw\ci 'lden\-';?:) and o?
w\a;c\q we {1“‘ - Mmore in owur bones }-‘no\n N our

brains, \ou‘- Wlo} s )Oesrc\e %e Po'm\'—w \flouo W\uc\'\

th "wanted” Yo oe} loose. Q w\/\o\e otrern o
\a:n\‘jcm desires \q%d Yeen Progec}-ecl U:f: Hhose gc}s.‘

Crazu  of course, but stch bhe pervasive and

insidious  hobit o? Cm\~\nror:»omqr]>k;c quu&\\\-.

s om‘r)nro‘oomorpkic 'W\'m\c'mﬁ bac&? Well R 'u} s
certoinlu no cood in the sense thel 3} does not
he\]:. \,\l:i\j did the shone Pq“ in Céree\« mﬂ\iqui\:j?.
@uui}‘e m l because i WG ec\ % 30 '\-ca

-Hr\e Cen\‘rve o} —nﬂe e&r\‘\n. th, Severa\ CAGY‘I\'UW"IQS

later, we ha, Kr\'\e Lumin ues"ncn; ha do
sMes wan t lo o to ‘Qﬂeqcen}re o? ‘:‘?\ﬂe Qo,r\-\q?
Well, Fhot sm?a Yoo: ecouse tHhal's where

#‘netj Be\cmg. Wha are heavier shtomes heavier

than liSHfr stom®a? Becouse '\-\ne:j are ynore
eooer o Ve ot ‘he centre o )r\'\e. 2orth. Bulk

)rhen gcali\eo made -pne "-rou \ins discoverf

'Hr\o.}- 'H"IQ \neavier S)fcm.e CLOQS ho\' {é«“ 0\“3 o.s}e‘“
thon  the \ia\nler one. How Co-rne? S‘\mF\e,

Wotson: Yhe heavier stome has indeed a grecher
desire 1o be at the cenlre o«? Yhe earth, “bul
it is alse wmore \023. So much @r e -he it
sovne hat Sim\o\‘.ﬁec\_ histo QIP the dwelo men}
oe Fhﬂsici '_,\._ Yrush Yo 33? }‘\16 ?nesso-ge.
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5(0 Gnn\f‘o omor hic ‘W\‘m\(m 15 no oc;c\ N nre
sense thal ';Fdoes? nok %e\r. 33(& s T@ olso bad?
Yes R i+ 15, becauwse wen if we can oint to some
Omot\o&'j \oe\'ween MOW\ ond 'T\'Yma , H’\e O\r\o\\o

[ G\Mro.:js hes\iai\o\e in com]oo.r'\sm +o the c\i%ren-
ces, and as Soun as we allow ourselves lo be se-
duced b\lj bhe o.nc.\03 lo describe the 'T]ninb "
an&krom::r hic -\rermmo 033, we 'lmmeciicnxel:j \ose
oLy ccm\'ror QVver w\nic\m }\umom Conno}a ions We

a ints  the Pic\vr‘e. Pnd as wmost o% Mhose are
‘ro\-q:j '\r\Onquu.a\'e, the qn\-\aroFomorP \Sm becomes
more m‘:s\mo\ina Mhan ke\]?ﬁ\

1 S\'Gr\'ea GsS a M'Ieore\"\':a\ P\'l:jsicis‘~ , be.ccume 'mvo\vecl
in chnT;u)r‘m and Yncu-\tj end wp as o mé.nﬂev;m‘ician.
’1\- 15 SFEG??%&\IS h"‘:j Canﬂec\‘ion \mHn ccmn")u\"mﬁ }\'\o)‘
has made me G\QI‘?’IC, since CMP“LMS sclence is

cursed bb o Y‘O«m]ocm o\n\'\nm\oomorp\\isw\,

'ﬂr\‘;s \f\a.s \c»een so ria\\\‘ ?rvm ‘1\5 'theP‘i.cmf oncl R\wncl

s o in the poblic rce\o\‘“lov\ o the Yo ic, as 1S
i“us}TQQA \03 ;' e h“e. o? }ke \ooo\-‘. '\'\no;)‘ Edw\und
C. /B?A"Le\"j Y?U\\O\'\S\lecx #.‘h Hne ?3@'\2%: ”Siom}' (Bro.'ms
or Machines thal Think . “The 5imP\es} w UP s\\ow‘ug
oo ‘are?os‘erous )r\oa\' h“e - \93 'Po'm m& c} '\\s
heo C.om?ona'crn va\umes _~s}i\\ \'o be b:arint'n—- "Sio.n\-
Hmr\"s or Mo.c\ﬂines \-\wu}f?a“ (1a Lavel and " 6imn\~
Souls or Machines thal Believe v Cod ", the most
%Scmo.\"';ns ?eo.\ure o? f}\'\e lo.n-er' o% coumrse , beinj
b} \-\no. Qan believe in Socl w\uc\n ?o\s\-ew )-\».om
ijcw». ':ae renro-u we (:owmo“ Sweep }\ais nonsense
under the Yru Q souwing W bolher?! This s

\ lar pores “ AT ¥ echo lico s
an Pc.rlzm ar ess . nds ) Qecha N u\o ICG oS
Mqop ovre ‘m)fen d Yo \DQ serious | such as race M.
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HQFFer‘s g:r\-ic\e. M'H'\ -M-\e X“I}\E ”"“f\e educeMem OPG‘
cam pu)rer. . T also ?mé\s }s refeckion in the mulhi-
bi“iOn Uen mis}a\:e 0? -Hr\e J&pgﬂ_@e "?;ﬁ\n eneraliom
Ccrm]ou\'er‘ )Dr‘ok')ec}- , © w\\ic\n Cun Vno:j }\ave. eonr‘d
:n- W(‘:u\d aye \m\cen care o 'Hne 36» owmese ¢ dm?e}i—
Fion; resre“a\o\j - @'r Yre Western world - )r\vv seewmn
Yo come to their senses, as the laroer 30. omese
CompPenies ore YJu“in Ou‘f o? n’\e \t?‘%qr\'s aimeel o\‘
b\urrln3 -n'\e C\iS\‘IY\é?"IOh \oe\wezn G ond Nac\fftﬂﬁ.

Bul the blur combinues Yo \‘m&er on, ond has =
*Muc\n w-\e\er- ',mPo.c\' "r‘nom UtA  Yni h)‘ susPec\~. You
saz | i+ s Ylo\ cm\ -\-\r\c\\‘ 2 guesfion "C‘om machines
ink 7" 15 re u\ard roised; Wwe can —~Gnd should -
C\QQ\ W"i}\'\ M'\o‘ \93 ‘Od‘nhhﬂ OU\" '}»\o} 'l)‘ 'S \')usl‘ as
re\e\mn}‘ s -“ﬂe Q%;.&Q\t \ourn’urﬁ o‘ues\"crn . Can
Su\omor‘mes swdim 7 more Sefious B:j’ roduc ¥
0? Hne }%Glemc:) \-o \o‘“« c\\ow} m'&c\r\'mes 1
Otn}lnroPOmur]o\'\'ac \erms s 4%2, cm-mf;c\nion ‘)\neno—
menem o? }G\L-IY'S Ql)o-uu\‘ Feo-‘:\e in Mec\'\onis}t
Mmino\m. '“'ua crihca\ remdin3 QP o.r\‘ic\es o.\oou}
cmnru}er—qssls\-ec\ \ea-rmns ~ exause me: CRHL %r
*‘n in}‘imi-—- \ecwes 3w no oF\icm: "N )r\ne 1365
a qurr o.u)-\wors, Yhe edMCo.\ﬁama\ rocess 15 Sim b
reduced Yo a caricalure , scmethin \ike the \'Dw\dfr:?
wr o C.anoh\iona reilexes. “Yor \2'\'\032 ec\ucq%‘crnis s,
(Pav\c\fs d03 Gdequo}etj Cox‘o"uri’s H'\e £39sence U?
Mankind —While T can assure Yo, ?fcrm inbmate
o\oservo\\‘-ons, 1r\no} b ol Cap}ur‘es >N Minu\‘e Fro«:\wv\
o? l,.)\f\o.\" is invalv ed ™" Eemﬁ o d-oa—w .

'ﬂ.e can}kropomor‘o\qic me\‘GP\qor (53 Per\f\o. 3 even pnore
devastobing  within ccm\m\-rng science ‘.\se\? -B‘s wse is

a\'mos}‘ c.\—‘:ervc\c\'mg, To 8We 30&4\ k‘)ua‘- G exo.mT;\e: em\enr:j



EWDG26-5

G \ec\'ufe "\o.“ a\‘ G Cw@rence 1 Cc»ug\'\\’ 3‘45\‘ e
Senx‘encg, Onnd c‘utcl(\:j wen\- OU\" A oGm . The Sen}cnce
started vilh " \\l\ne-n Yhis 9=y wo:r%s *o \o\\c Yo

-H'\o} Su.:j ...... ". ﬂr\e speo\«er Te%rred JfCJ \wo com‘oohe\n\S

o? Ca Qom‘)u)ref‘ V‘Q"WO)\"\(,

“The \n'm\o\e with n’\@. me}&?\'\or s, h’S“D, ;}na\\‘ i
"mvi\'es &Uu. 30 \dm\'.% :jow'se\? MH\ he com\ou\-c.—
“hional processes oino, ¢ N sbs}em cc:m)acmen}s
and R Secc:nc!\‘j, \r\'\c. we 3ée our‘se\#‘es Gs e.x“s\'ma
in hme. Consa uen\'b the wse GP Yhe me\-a‘;\nor

rees one '\o &\Q}' e co.“ " ercx\'lcm':x‘ r‘eG\Sc:min\(j:'
\f\o}' s fQGSQn'an n x'er‘ms o} '\-)ne com u\ro\“'-cma\

rocesses Yhot Sould Yoke \o\o\ce, Trem o methodo-

o ico.\ o‘m“ o? view Hﬂis [E-JK-N we“—‘tdaen\-i Yled and
we‘%- dOCULW\Q‘V\\'QA wistake: it induces o combinatoriol
exp\oslcm o? Hﬂe hum)oef' OP cases \‘o consider ond

desians )t-\nus c*ance'wea\ ore as Q resu“ u“ U—P\ougs.

’S} \S Fossi\:\e X'O \oo\.se. ane's  reascmin on Non-~

em\ﬁm\&\ seman\ics and Yo C\es'lgn ur Shstance
one's \Pmsmms % manipu\o.)ﬁnﬁ one's ]oros)mm
\-ex\ s o Yormo o\'b'ec‘- N }\-S ouwn i \'\)‘, in one's
araum%}'s comF}e'é'ej 1 v\orms J,)m} Rﬂe&a \-eﬂ-s
a\so admit  the ‘\n}er‘orepa on og exem\uk\e code.
’B\-j lgnor’mj the com u‘rc\\-\cma\ rocesses one
sowves onesel T }Km Combine or'lo.\ exp\osioﬁ.
’“n‘l.s rwno-)oerc\-icnu] O\F roac\—\ s Une cml‘j \(ncum
T‘e\ia\o\e o o di \\'01‘7 $35\Rm d\esi’ n, and eno.\‘)\es
Ot \-o \.0:2\45\'\ Fg-r ‘;ns\ovnce n ](-)u- Can-ﬁdenée
.\n\'\"ICo}e G.\Sorﬂ-\'tms Yo desioned bu} never l‘ne:l T
on mac\nine. "ﬂne m \ied oy s\‘rac“icm , In \,,;\q;c\\
Yime hos C\\SQ“)PeQred %‘f‘(’ﬁ"\ Yhe T;ic\'ure, is  how-
euer ]Oe:jcw\ol ‘he camPu 'mﬁ sc{en\-‘us} imbued \Aan
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Hne Crperc.\‘:lonc.l a‘PPrOO\c\w '“\c;)r }—\ne Gn"\’\m‘oomorp\\ic.
me\-c-\'a\wor induces. In a very real and }raqic sense
\r\e hes < VnQIr\XG\ \:\cu:\(: \f\is O\ﬂ‘-»\m‘ocmor}) C
'Hn‘m\dn erects an UnsurmounXQ\o\e barrier be-
%\Ni’en S»\im and H'K’- G’f\l:) eﬂ%c\'ive wo in w\'\ic\—\
\n‘\s WOr\< con \oe dome we“. /B& \-he T)reua‘;\ing
O\Y\a'\f\rbromor‘o\'\iSm ‘H’\e US,COmPu}Qr '\ﬂdb\s\'rlj
counla eocsi\:j e done m.

]\‘ 1S no\' cm\:j ’pne 'mc\us\\b 'n’\o.\' Su??ers, <o
does the science] /Recen\'\'j, o w\\o\e Qrowy 0?
cwn]ou\*‘m scientisks Prmn a\l over the worl as
wasted “Severa) Seur;s o? eﬁ%—k ’f\we(j had decided
Yo ap 13 Yo the Trelolionship hehween o ccmn\oanent
ond 'Xs env'\ronmen\‘ G c\ic\’lo}mm © Yhe "o‘o\igax'wns
of the envitonment versas  the Tresponsibilities’ of
Yhe ccrm‘ocmen{‘. The \erm‘.no\ogj alme  should howve
bqgn St ucienX- \D Yno.\&e *»\em Ver:j SULSPSCIOULS;
’.¥ d.io\ not and Hr\ej \eorned )r]ne \f\orc\ kmv )r\no\-
the whole dis¥inction did not moke sense.

ﬂno-}\ner 'no\‘ion -}\m} c.reePs in gs a resu\}r o? Owr
an}\nropomorfhisw\ (5] -\-ke dic\no\-omb o? couse and
efect  “These lerms come {)'rcmn ounr \'Dercera\ricm of our
in ended o\c}s: We hﬁs\n Yo 'Pcmr ourse\ves c. 3&35
o? wine , so we Tﬁclt wp Yhe Yoorte and lurn i),
Hnere.\oa Causina Yhe wome o goua Yo Yhe boltle
inte our glass. Our ach o? Tbour'in had the desired
g??ec\-. 33 n the ‘moxn‘lmc.\‘e \h.rorr?l H’lere is \iH‘\e
E\Gce ?Cﬂ" Suc\w [+ chusu) h?emrc\n&. One. G? N&w\'tm'.s
OIS Sotjs Hno.\- ?oroe eqwa\s YNOSS *]mes occ:e\em\icm)
ond there s no ot In insis\-sng Yhot ‘he ome
Cawuses Une Q}Mcr or H’le 0\"‘21" N‘OL:J ‘rownd ‘- \-he
are equal. In Yhe cose o? o \oie'z.o-e\ec\'ﬁc Crbsg}
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deorm&\'imﬁ and vo“cﬁe‘ di%erencz O\I"Q. QC_CQMPG“UMS
‘ohenomenaz V ane G P\IQS C. Vo“‘aje ai e2rénce, A’he
cras\'n\ c‘-\’\o\n s 'a\‘s 3 aFe, i? the crbs\a\ s de ormec.\‘
a vo\\-ase dif¥erence GPpears Cas we ol know Froem

the \ou)rane Ci Sc«re“e ‘ia\'\‘er).

In Po.r\icu\o.r Yhe s\vsd o? c.\is}n'\ou}eo\ ccmpu\mr
Scas)rems Vias severel S‘uFﬁ&de ?\’C.nm the vain 66)0,'\'
x'c '|mPose G Cmusgl \% oy p’\e W%\'S )‘\m:
comshitute a C(‘JmTJu“G\"I NaaloN 7OCess, Phus comp)e\e\j
hic\ina Phe $3mme,\'rj behween the S%C\ins and  the
receivins (o] YY\QSSGSQS , and \oe\weeﬂ in‘?u}' o

Ou“Pu\'-

ierorc

'Bu& ewen n M'\e S0 'm.uc\\ mare a\os}mc\' wor\d o?
mothemetics this has crected havec . TV has caused
o \’.)T'epcmder‘ance o? Yno.Hnemo.HcQ] theorems ufp
the ?Q)fm'. "I’? A them B or e.o\uqvo\\enHU “a ‘)mp\aes
B". “Toke 900& o\ ’Pa}\nqswc\s

“ I?,in A APC, e C is TESBX‘ : Hhen oz-i-\ol: <.
but we hove eo\u.q“ wrel
"'),?,'m AQARC, ot+ht=c* , then o.na\e C s ri(ﬁh}ﬂ'

anc %‘ne er o 5\‘o}'m “Puthaouras's 'ﬂweorem
s b scfr::? Yho 'ih? A 9’3‘2 "22',_\0‘12(:‘1" G

9 s Mol o W
” omge C is ria‘n}- are equivalen} pro sitions, \.e.
both  Yrue  or Lorh olse. ghq\bzma e shruchare
o? x'rac\ihcrno\\ \rno‘\“'\ew'-o}icg\ or umen5r$ one W'\“ clis-
cover thot the equiva\ence \s %\ne most underex-
‘;\o‘u}eek \ogical connactive , contrast o the i'mj)\'l-
cation W\R 12 wsed all over the \P\ace.. The
uw\derex‘:\oi}m\'wn u? *\r\e equavoaience i.e. “ne &i\ure
"ro QXP\():" ‘u\\neer\\' - Samme ﬁes, o@&r\ \Cns-“neﬂs G

arsuvnen\- \'a:_jm Gcror o 2,4 or wmore.
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\,J\nb 4\’\@1\ \ncwe YhC.\'\'\e\'r\o}iC?QﬂS s\‘uc\« }D ;‘\12 it -
]'J\'lcc.\"acm? Well, because )—he?“{;ee) comn fortaldle viabh
b because ¥\nz.:j associate | -—0\30\1\-\‘.—- Wwith cause
ond eg’?ec\-. "ﬂnea" will reP\nro\se P A then B
oso as "B hecause A" or "B Llaas e A"
(he wse o? Yhe words "because  ond "g;\ows“ is
ver reveca\'m D. Sme\wm, 13a) H\e imP\ico\}‘\cm
{VE Hen /‘a", the Om)fececlerJ A s associated
With the couse and +the consequent B with the

Q@Q\'.

QOne con de?end Yhe thesis Frot *ro\di‘imq\ mohe -
mq\'ics 1S af\}‘\'\ro\vamor‘fa\ﬂic N “\e sense ‘“’\0\\' 'l\’s
\oroo?s regec} the Qo.usq\ Wierarch we discern in
olwr OucB [N Jf'lne same  Woe s ?rcso\i)f\cnq\ \ogic
H?Of cemturies WViewed as e hondmaiden o

:ni‘\oSnIv}\"j—— 1% an}l-\nro‘anmor\o\‘nc n -Hr\e sense }-\qc}
W+ Yies o ?crmo.\‘rze ond ?o“quo cur habits o? reo -~
mnins,

The aduom\fase o? Yhis Yhesis is Hﬂo} ik 'mvi\'es the
5‘Pecu\c.\“10h how mothemctics ond \oaic will evolve
when Hw.:j divest }\'\emse\\fes Pro-m our Jnorained Numom
réas onivn \no.\o‘n}s, w\nen ‘\'\/\2 r?a\e OP f\?ormo\ is.ms.wi\\

no longw. be Yo wmimic our g)&;{:lﬁc\r Fec.somin

bub Yo liberare ourselves ?ro-m He ‘o\“e«r‘s ame\« es.
Hnd pms‘ts o8 P&Scina\'ins o\ues\‘.cm \-o ‘Pcmc\er- Q\zbou\*.’

Quehn, 23 S@‘:-\lemxoer 1G85

rog dv. BEds 9er A ’DE:JLS\‘I'O.
'E)e?o.r\rmen} QP C‘c;m?u\rer Sciences
“Tthe Un‘.versi\b Q?TQKQS f-’.\' gus\*m
Aushin, T¥ F3712- 1188
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