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B Harvard vs. Taiwan

EOEENERBFH  RERBEIN—EREMRE : [MRESHarvard#B
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A (BENZRN)HIFEHNEERE -
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RBIFGAARESHMERSIERESN - FZRALKEEMINMEEE R
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FEgHHEhE A KB M B R IEHE MR IINRR !

BLESHENRIEERZNGF > TAR—EARZENEHEAZRI - T&
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FEIamE —ERERMBIRRAEIEEES - BIAMERMNR - TR
—RHIRE - ELBITIRMRIMARZE > RETFERSRRERXET &
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EHEaEEPARER TEARBRE T =158E - R —SEPMR
AR > ARTRVIEEERTKMME T 3 > EE—FFREZM 7 (+EZRAE > fth

BEREBLLZAIFERS - BEEEMENET » OPHERRERE - —5
HEBEZRthFERRERRESAY > —FTHEZEEE > MEKREE
2 ARSI ECHEE I RNARELS  EEFAMRE—BEUREES
M ERHRENENERE R TROIEEES AR - PXXHEEESA
KoF...) °

RiBFEREIR - KMEGH T H— B MRRARMTRE : FEhigh-level I E & ]
EEBMMET 2 B EIIRRIESS - HRIERCSHKR - REEHE RIS RN EY
REENMRIZR  FBFENREER - IREVETENEE > AESME
HIE - AME—NBARPER—T—ITNHBHRE » REF—EIREILHE -
BEPFNKREMLER &R —URER - AASEEENAERER  RE
—(AIFH BB R AR EEhigh-levellUE S » IR FH{E A ZIAIR 52822 41
g - AMRBEMERANN - EREFARGHNEENEE TREES »
E it 7Ehigh-level FI4RET 2 RIS IEREE - RE—[IM > HMREH:E
HFZERHREXNFERRBZE - TI8MA - BENBAMNEESRERE
IR ANR B AL ?
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fEHarvardfIE —FERMBHMER 7 - S{EEBAT—F > RIROPh.D.AE
thEHBPE  c FEERENECSHHNERE  ERTR2ZAREAHED
HIHATS - £ S FE2RAYCCC(Computational Complexity Conference) RFN1F &
LiieBl TRZ » Bt TRZEE - BALRBRRER » FBEFR TN
B REZFFERBERBENAET -

VE—FMWTHE?

CEERE—FETSEAEIHN—F > £AFE LBRNITREEE TH
RO B - MR LA RNEETEHAKIER » BERENRNEEE
AR A FEAR K RAS ©

BE—FEMRLRT —L/hDiksh » TEFFHEREERE (algebraic
complexity)f975 18 » LE Zmatrix rigidityi&Fborder Waring rankiz mifERI =& -
A E 218 —EHE S 14 E IR (circuit lower bound) R —E BB RSB
RE%E - BfE2EH 2 —EFlow rank matricestElo norm - 1RIEAVERE » S1EM
1% 1E =158 Ellogarithmic R E B super-linear circuit lower bound » FIEE = E
matrix rigidity;5 @& - ABEIE—EEMUTUREMRESHEME .., circuits)
B TRAEREZOITNAERERE o ZAMmatrix rigidity # £ Hi A% 150 T LA
R AEHZA—BERBIFEETERNERE - E—FRENSEESashaBH T
FEERR > IEIERERMMVZEIIERE—RNZE > AMEREEZR
BEMBENEREXIK - ZiRborder Waring rankfSiZE » H¥ 2R AR SEEH
HEREERN » RETET —(B22H] Li#Erepresentation theoryZ2FE3R » 4812
B ENpaperE & - BERERXEBRUTFERIEE Z A EE (lie algebra,
algebraic geometry etc.)7F BRENEEE S LB LERS -
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E78#EZR - BRECENRKRAARBEN—ERBENEFKRAERETER
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NEERRRMTEERIMEBLARN 7?1 > BT SEEILERICHAREMSZ
Sh > BRMTEEMRES?

1 5B CHEN
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H—EPh.D. B RAMTEH AN TERMBRIERN - AME T ERNFEMIEBE
* 1 0 EOEE—EEEN LRIEARMN » 7 HAGEEBRETF MR - RE—ER
BEEMMENZ - 7£Ph.D.AE KRR - REEIEEW—TEREH ? AR FZN
=IER?

MEBARER - RABRKHAKGE CHNREME R ENFHE » BiRE
HETCSHEHE - NERRAFTAIMNAR —MEFIEN/NNAE » PARIFABLEF @A
AR ERE - BRIEREEMEARNEHORBHSFLBERRI > EEES
H - ZEXREENERS > RBRENREELAZRT > RZRALHEREE
£ TEE@E > FELEEGE > BRRIPENBIAETAZEERNGTH AR -
MEFREAHE » HEEFELY T EE arithmetic circuitsFlboolean circuits »
AMEEMESE LK EERBE NEFZEELER - ERONEREE
BREAREFRREK  EAARBEARENMERE -

FRMEEREREIR - B—EHEBAONEMNTECSHNAE » AMBEEHER
RELEECHFERLMD > MeEEEAMBNEHEMERARS| > MiwEsE T
FEMNEO - EFIRIAZEE - BHRFFEEZEEKIEE CHERBENE
BET -
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BB 0 R RBRA—ERERER I —ERFFRapproach » T ARBUET K
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BE R B EEHINA /5 [a Zarithmetic circuitsFlboolean circuits » HE &
FTENR S P4 EZ IR © lower bounds, derandomization % > MEA X
2 AZRNZEARBEMcircuit models - & BHA B SHfrontier - ¥HRIRTEAFL K
o WRAE D Rstate-of-the-art’/E R » HEH R A LSS - EIELEEH
BEERSIEWE  AEBTEBEY URBNRERE - FIA—EERRTRNE
EIER - MEBFIFNEEBpaperiBE LR AHRERIE - thFEZHSERINEE
FHERnoteshIRRR » IFIFRIRMLIE LR - BB SHIAIHE » AT
RE—ERE—EIHameE -

Rz 9h s DEERENEMTEREEN - TCSHEEREEARBREN
NEE > EEFEBENABELRSZ T » ARRENIFENR - ENEATAREX
SRE > THEREEFEZECAHIEE  BEEGERERTEN - B
HC  E@EtBEMASRESR - XF » HRERESEEHKREERERE
[ERERE » RBARRMEMRERTEERNK - AEMEEZE—R » ARG E
AR - T TETIE !
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NeurlPS 2019

13 Dec 2019

NeurlPSZ & S computer scienceix KIIEIFR 2% - 2EAELEE » IKER
MY EW T » EIHRAREERE 25 AFFHF - BVBIREEX » NeurlPS
AN GBEZELRTE  AIEZNSIERANESR  MASEESEEE
b BRESNZAABERAHEGT  TENERGHEETEEESRIE
VancouverfJER - RiB—EEF TR » #ATEINHAANESETERE
RHRERBEE LB T EHMNEE -

BAH—EERER > ERIREHPARENeurlPSHILFIBEE RN E()FZ
X B 4E R K Bincremental(ii) F Z XA 7T A Kad hoc(ii) R ZHEEHEZ
THERAIEE Ktrivial(iv) B LR X ER EMm L RAREESE - HEHERVLER
o MERME EMNELRERZE - BRtTER—LERFIMN)FZHER
B R (i) 2R A EEES -

FAEREFARRERZNERZRENT —EBERRIVEE - €5
—RIBERER 2% - HMEFZIE - thZRAR MBS NeurlPSKER D HIFH
R HEBEENER - FHOER - BRMOBERREIBERIXARIN &M
RZZEEcomputer science » FILAFF Z ¥R RB R KR BEAAIAR - 1M
MEEREARRMNIEEREREER - MERKIEIZE  KMAIZEARER
EEHRER WRIERTIER - EAAER > HEREZE 2% > e
BN - MESR—EFEABNS T - SEMRERIEBCHNSFNEENE
EE—BRNDT - ANRBENARE » Bl EERELENARTE - BRNABE
A TIRE - EENERICAIREFAIELR -

EHEAPIES - HiEHR - FERESFSAH > KSERVEEMARE
EEWRASAL  BHEFRRELIRERE - MEBAEANEIERESH
KBTI - Bl LEENEE  IFENEZ » RARBRAHFSHEHIER
BRIE T2 FROARENS S BHERVIRIE - EUbIERB R A" RB28M - TERFRHM
HASE) - MEREARR - A RBERNASEIFENLZSR » AR DNER
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BE R EZRBRER B 10 75 B FA SEIT RV Y58 - IRTEEEMIENTIT AR5 B AT -
ETREMANAKNEZE CSHMLEEBEE - Donald Knuth E 455838 : “The best
theory is inspired by practice. The best practice is inspired by theory.” » 1+
* T HIEERAA ST A AR RS ¥ IR R A BB E B L E IR ?

#EBAcircuits lower bound B+ EE&EIE ? i#A & fconjecturesE S EH 7
BHELZER ?EREBREER » R —LIERAERE - AIUZEPIENT 7
BREMAE - AMRSLMSNERE > HRIEEENERATZEE ?
thFREERNEEARGHE—EERNAE - EAndrew WilesiEBB T E B R1E
EIEE > HN—MAKRRERRZENEFAMIEZ 2B 2R —EE
> AREZERGE Y/ \IMREEA—REEN Elbugs » BIET —FH
B BERTIEANEZ > BERENERAZEHENHAELZIZEER
TS ?

FAEMNAR AL AR EZAIMEABIRZEIR » MG EIRSUEARA
FERBEE - ERIMBE TERBHRE » ZHRBEGPSHIEITHER -
EREREERE  EGNERCEKEEEET  BEEEHRCSHEZEMNopen
problems » KER D &P EIAM LB IRAVLEIRRIER - BEN AR KRBFSLRRE
MEERERARZZREER - thiFFR T —EES2NERE - PTGEERML
B — SRR IR —LEopen problems » BEE—S R ERAEAMA »
GNULFZ AR SRR FE -

RN - ERRIERAERNTER - T ARESEEEEREZRMEN
EENREMTNMARE > —ELERFITIAR R BE 288 E BANA A FHEIE
Ef) > EENNEEE—RIEIEERLE - BLEHEREERBERNFEERE
& (e.g., MAMLOARNBIEHEZIER) - BRETAETUABHILER Z FEIF
(e.9., WEHREIERIIML) » AMRRBETIEEZENBER TAEURBEIEEERE
N8N - BERNORRKEHIERMNIRENEZE > FERAREEEHCSH
EALIR ? RBREEEENHSES > REARTESMENeurlPSZETRIER
1.
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SEENIEFFERE - ER RENIEREREREBERIE ? RANERHN
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MIT2LEE « HarvardWTES E 2 ER K TR E MBS HEE T AE NG
i REERFEPIAERINAE E T 55 —{Ebiologically-plausible learning rule
convergence rate D17 » tHEARAEE B AYFLAT - thEBEERMA T EREN BB
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mER ABEVME—EFEALAET SRR - —LIER 2 EEEREREE
MR RE : £ R A logarithmic space it H 1-pass 1R T » M Z B
approximate—{Edirected graphfJ& Kdirected cut ? Z BiRRFFEE5IR 7 thtrivial
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approximationZ2Z A2 - #ZEFSanthoshinifSashatISEZ T » FAFIZEIR T
(4/9)-approximation7f B & AAMER | I BB BERANEMN - BAIBENDT
T FiEboolean 2CSP7Estreaming model T B & {£approximation factor ! |7
SR EMadhuil AT EMIOE R XERESHFENMAREAEET TS
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6 4h > FEFBoaz 1 Xun B & fEH - 3 9 & [E Pk B google I quantum
supremacy E5% - #£#]Boaz13 B {@fE E Hclassical algorithm » NBEDH L
—EARRIER » EEMXuniliBzE > EHIREERYIEE Aitensor network
Rl MR E#45 H B2 B IR DT - MERENMARER - BRAEERIND
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SEIBEN T —HREREEE D RRBAVIERER - FTAEA B D R ~ B
BERRSERERS - FRAERESEETRRANEERMTE  IREEAEN
IHARREE > PEHNHBREENEREARVETSZE » AMUNREERT
BEHSEEEENBER - P REER CBNEY FEEREEZER
AMjinsight e

B FAOERSE 2

BE—FETRMT ZERA—IZNAENAR > B=ENHMALEL - X
HECEMBLED - FBZEMARNAZHRARSEANEE - —RERH
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ERZHFE > complexity theory IR REEEAIEE IR - BRIt &
BAEEM R 2 Bintellectual gamefIZEE R - #AREIEIE A AERL 24T IR SR A
ROFENFRZE - —HENRIABAMEMABLHMNG—F > AIEEEKE
HEARR 5 Z—FHENREICERERMGNEGE » RIRETE T —HEESRE - 4D
ERLBEMEIIRANERE - AM—BEREESEIFRPUAEINE - RAIEE
At EEEEE—T » BlEcomplexity theory Z IR E 2L » 2—
&35 B0 B Cintellectual powerfE S ? B2 ABERNERAEAE BN E D
& ?

TEBEFVNREEREAE 78BS — @S2 Ph.D.(in Algebraic
GeometrySUHERAEI)IRE » FERERBTEZHE 2% - FAEBER
RZFBHHERAWZRE ZHcomplexity theoryhIEI{% » MHBBIELEH
BRDEHNGES  NREREERIBEIEETE > BRESSTFIFNIEELE
2N - EERREEEXEY  IRRE—EIEEXBENRIEZ TER
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BINEFHNAR ? BZIRERTEERNR » AIMFRRFESEFEERIENL. ..
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JEE SRS
ANBRTEIES  BAMRRELERBAN—ERIETIE - AU
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BERREEY > TAREEERRNECHEEEN - MRECAH - HK
175 > EOBREESERENRREE L AERAERHMR ESREATS
BALLEES - SIEHRIEEIAEBHMRY) - RESMNNSBRREE - T
EEZ TR BUTFEETNERBORSEE Y  REREERTRE
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WA MR ERRS| - MIEMRSE BRI - E—F 2 Al AmETaH
BENRSAEBZBELENRSE  FDENEENEABhE A —FEn
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crisis » BEFMEEAMESEE  FMEECEREESEMERE -
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EBYHERE TIE | S EAERITE 2 AN - HEAS ALFIF I
BE7 » BRI NCREIT RIS AT T BIIH S PLERSS -
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The Glass Bead Game

14 May 2021

RN - TESEMA] - BERISBRERRET —ANEXE( FJBEREGR
XtZE..) BREEEEMEARER —FZ2HMERT > ARE2REEE
TENHF o NREIENRENE - BERERAEBENREXEM LIEREERZ
AT » FEPERMHERERURT .. EEAEEEREEDS S RS2
RREFFE—FMRAIUEEEEPXE - FiBERIEFREE  EFAETRERE
HERET » MPXENEFTEEHAE  RERANERESREE2IE
BYET -

BARMAZEEFRNZENA » —FrIsEtEMERE+TEHZ+4E - ¥
A AEFLBERTEE S/ NF—/\F - AEIRBHIE N TREEARE - BMER ET —
AR BERGREHN—RAMAEEAR =—EEL - FIMMER—FA=8E8
FIHRSUNRIFT - FIRE IR B ETEEM = ERFE T ER - FREXBNKKHE
RIEEAXE - BREIBEEREENE—FRENGR  KBEIRNEZEER
ETENERT &R.. MERFEERENG  BNPXHERELTEEXN
155 !

MiEARERIE—AE /R » Hermann Hessefy (IEDREEEL) (32
% : The Glass Bead Game ; X [E% : Das Glasperlenspiel) - EERAZ
EXEN - IRBEECEBRTENX » JEXEBEESET REIERN AR
BT T .. AIBRERER » EREHNRE A - BRSBTSV TEER
BENNRENREXAREX...) BB XUNRER—ZN - —FEE
EE RN BEENAREE T A—ENEE » —HEAIRFHER(HARN
BFSFED > RBRBIREBERNENFHEEE—T) ERIBMT 5 —
E#E LNEEMY - BEMRAELCNFEF » B—AREXBI/NERK T+
X Mg RIE—EMERRHMER T MRBRA - WiERZEREETMUIEHF
SERNREE » FMAE S EHRARENAMETEZEERZNESZT R
SZHIHZK ©
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1A1S - BIRMARNBRE— LA HREEE R

B (WIBIRER) <&  BERBEMRETEMNER - MEMRE=R
HE ? HREEREIESEANSRBEHELEARR - EAEIALEFEERATEE
TMEEAK—IZNEIE - BT ERREBEMABNBAENRRE  MERES
B SEAREREARIIZARIE |

BRRIESENESERENBRIEPNRRE - RN BREZEY
FEEBRE - WNBHURXBRENBRE—(EARBEAZHRES - EHEBAKRENE
BRIETHER > MFSNRMEEREREUEAFNFBAMTEES LE
BEHBKRNEEBERE > MARESRUERZBBRORMEY > R
NRFELREERTHEF LEXREHENME -

ERENAI=F » HRGBEB - SHERATENIHE > BREHREZ
% BEOUE HEENRUEFLENES  EARPERAENS N
AEREMNBERT BHENEBNEMATES - hEIERREEREN—EFE
BERNRBERRENREUSHRNESD - BENT A SE—EFTEBRNIRIER ? £
Ehmm T BAER > FRRODBARMIAFR TEESEEEMBNFIE
AMEEM ZE MR ? W ERNBIRBEER —RHEEARKHR D
) MPFIRNHERET LENBRINEEEARNER - EEREAIR ~—#
BENENAN > IEFRNEZENETERNAES -

AMBA—EBEMBANNELE » FIEBN AR MUTFXANEBEHRORAR
—1% - BENEBFNRRERENETEESZAB K > ArEERARER
BERNME > ENAIEZ—RIMAESHIZBEHIRGERET - HRAEMR
BENFRS » BLEEEEMIRIBRANEBAVA B AR LA EZRE > B—=X
FRRFEENRE—ERELENTET > ZAHEREE L EREFHER
(Design Pattern) ) HIEZARBAZEI—EAREREIMER - H+ 0B HNERHE
XEESEERNMEEORE - ERFELESHNMEESUTXAZME
PHER -

ERBNRE—F » BRERT —KBZ%E > WRE—RIRMRERS
RIFRIAR - EREMBHENBERNAIEED  RENZAEENAREER
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DA - BEME K2 AR - MASKNBRIERMEREE —FEFIMIEES
AR BIRET - BT AENARRINERE - LB TADNETL - IR
FEOBIEREER—BRIEH LIFE R B MR -

B RIEF A B EEEEHIRE T Harvard » iiBiE Ot R AE B AR IR & T
i AT ECERR LA MBERNER - AIERBE—F—F8%E
% > TIBIEBREVRS I RHOBLAMHBNBZNARZE » EALATEERA
IHRSMRANEEEN  EEEH—CEFERRREEN BT/ UIARTR
cHRHHHREREFERNBEER 25 Thomas Kuhn ¥ E &R 82
(Normal science)f9itt#! - MAHAETH (GRIBAEED) FRESMBERNRR
—IRTEE  BRNHEAENEZRBANEE  NBMRENE?E2H T

Z?

§ (IIBEREEEY) The Glass Bead Game

AB5T (BIBEREEE) & BEBRLNGEH LNER > BHADRERS
R — IR AN ERNEE - |RE THRA 2% BEAAR —(E T EE
B EFOREEABBNERT - BHASIAEPN—LGF > ROZELRE
THBAIRREE - B EREF AR EZE K B R Richard WinstonE 1969895252 R
A > AEIEERIEFAVRERE -

0 HfSeRBATIRAYER

There is truth, my boy. But the doctrine you desire, absolute, perfect,
dogma that alone provides wisdom, does not exist. Nor should you long
for perfect doctrine, my friend. Rather, you should long for the perfection
of yourself. The deity is within you, not in ideas and books. Truth is
lived, not taught. Be prepared for conflicts, Joseph Knecht, | can see
they have already begun.
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BT » BHIZF - TBUTEZRIAEAN - TEIN BRRHEZ
HILERE R FER » IREZTEZRIB BT E09258 - HAEIAK - 1
[BZE T HHAITE  EREEEFENDOF T ELESEHEARE
BY - BLE0[ET R EE % B EE M FF 2B RY - Joseph Knecht » ZE {47 [E] £ 1
X FELRFIE » 2 A AEZ— I EARIE T °

Page 83.

BA—ESRSEENA > {WNRT -—EREEE LRI ZIN . KBBE
MBRANEAFREEBEREBERALNSE lltbibE’JEE EE[)
BAEEESINEY - T LABEZRREBFSHEERINEESENR > B
IR T HHTTEARALIEANER - KEER TRIELNE=F - HFEREE—
LEPS BRI - ME AR A IE AR BEREXIEE - LHEERENE
ZEMBNREZE  ERBREREHER LEAE W EATERE—TIN
i - SRR B EMEIZINIER - BRIBXEMEIENEMZET
e FREEER AR A EVRGREEETEL -

HEFETEARNERZERENERE  AEREHHZELLBRIIERN
#IE - MBRM TEHEI . > HEMRRELRREZSINE - BEEE
[ —RENIE FEMER  FEERZNE > FBEVET EREEEHE TR
g 2

AN - EabARFENEE

At that time | was ambitious to work out a history of the sonata from a
new point of view; but then for a while | stopped making any progress at
all. I began more and more to doubt whether all these musical and
historical researches had any value whatsoever, whether they were
really any more aesthetic substitute for living a real life. In short, | had to
pass through one of those crises in which all studies, all intellectual
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efforts, everything that we mean by the life of the mind, appear dubious
and devalued and in which we tend to envy every peasant at the plow
and every pair of lovers at evening, or every bird singing in a tree and
every cicada chirping in the summer grass, because they seem to us to
be living such natural, fulfilled, and happy lives. We know nothing of
their troubles of course, of the elements of harshness, danger, and
suffering in their lot. In brief, | had pretty well lost my equilibrium. It was
far from a pleasant state; in fact it was very hard to bear.
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What was important to him were his studies, all of which now centered
around the Game. Another preoccupation was, perhaps, that one
question of whether the Game really was the supreme achievement of
Castalia and worth devoting one's life to. For even as he was
familiarizing himself with the ever more recondite mysteries of the
Game's laws and potentialities, even as he became more and more at
home in the labyrinths of the Archives and complex inner world of the
Games' symbolism, his doubts had by no means been silenced. He had
already learned by experience that faith and doubt belong together, that
they govern each other like inhaling and exhaling, and that his very
advances in all aspects of the Game's mirocosm naturally sharpened

his eyes to all the dubiousness of the Game.
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And we go even further into the realms of pure mind, or if you prefer,
pure abstraction: in our Glass Bead Game we analyze those products
of the sages and artists into their components, we derive rules of style
and patterns of form from them, and we operate with these absiractions
as though they were building blocks. Of course all this is very fine; no
one will contend otherwise. But not everyone can spend his entire life
breathing, eating, and drinking nothing but abstractions. History has one
great strength over the things a Waldzell tutor feels to be worthy of his
interest: it deals with reality. Abstractions are fine, but | think people also
have to breathe air and eat bread.
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These fine teachers out there are, strictly speaking, the only ones
among us who are really carrying out the purpose of Castalia. Through
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their work alone we are repaying the nation for the many benefits we
receive from it. Granted that every one of us brothers of the Order
knows that our supreme and most sacred task consists in preserving
the intellectual foundation of our country and our world. That foundation
has proved to be a moral element of the highest efficacy, for it is nothing
less than the sense of truth - on which justice is based, as well as so
much else. But if we examine our real feelings, most of us would have
to admit that we don't regard the welfare of the outside as well as inside
our tidy Province, as the chief thing. In fact, it is not at all important to
us. We are only too glad to leave it to those brave teachers out there to
pay our debt to the world by their self-sacrificing work, and so more or
less justify the privileges we enjoy, we Glass Bead Game players,
astronomers, musicians, and mathematicians. It is part of the above-
mentioned arrogance and caste spirit that we do not much care whether
we earn our privileges by accomplishments. Even though our
abstemious way of life is prescribed by the Order, a good many of us
plume ourselves on it, as if it were a virtue we were practicing purely for
its own sake instead of its being the least that we owe to the country
that makes our Castalian existence possible.
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I never thought of those awakenings as manifestations of a god or
daimon or of some absolute truth. What gives these experiences their
weight and persuasiveness is not their truth, their sublime origin, their
divinity, or anything of the sort, but their reality. They are tremendously
real, somewhat the way a violent physical pain or a surprising natural
event, a storm or earthquake, seem to us charged with an entirely
different sort of reality, presence, inexorability, from ordinary times and
conditions. The gust of wind that precedes a thunderstorm, sending us
into the house and almost wrenching the front door away from our hand
- or a bad toothache which seems to concentrate all the tensions,
sufferings, and conflicts of the world in our jaw - these are such
realities. Later on we may start to question them or examine their
significance, if that is our bent; but at the moment they happen they
admit no doubts and are brimful of reality. My 'awakening' has a similar
kind of intensified reality for me. That is why | have given it this name; at
such times | really feel as if | had lain asleep or half asleep for a long
time, but am now awake and clearheaded and receptive in a way |

never am ordinarily.
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FBEmIEHRE - MEMKHRSFE - BERIHBERZNATHRHEMS - FLEF
R T REBENBARNSEE SRR RERRERTER > BT 2828 2H
BEEKARET ¢

HEZ NEA(deep)s ? FE—EZBRNREREGERAEEIE 2 FAN
ERSEHE—ERNSMRESZER ? AR EEEEEETER AR R
E?ECEBRREEEANBEZR - WABIER TEAL B2 TAH
(intersting)] B —EXEXEH » EEEFEARREFIUFTEREMNGIE -
HFBNV RN EZREMRREERARNER - B2 ZEAEEN
B - NMEEREBAUTSER  BESAMEHEG -

BENABRERFAWERET > MEEZOEERT - @F - 3
R—EBEAFAEBREFVBEAER : BK TF MW N E MR (clear
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understanding) 1 ° {F4EIAREE DARI K B B Al s - U2 MRR
BRERR > EZEERTHEEASESMBARRNEE > SLEREHEREN
7 2 BESERNLLBRENKAERFREZFERNRENAE - £AF
EEPHHAARBERIEMASRMFEE - MO UEFITFFR - AMERTFR
MBREZ T 2% > BRGEMRAAEFAREE - S ELERUREHRE( FR
.. F » EEA RS EBREIAE R TIMAE - FEHRNRRITRERR
MEMENRLR : BIEREMLEEFERNNBRE - RTA—HHRERE
FH—FIZ5 ) At EERMERRNRENE THER » FIEREREEEERN
BREPHETRRORE - BOER > BWHNERBEEERNELAE
(intellectual honesty)KIAEFE - theF EIRMREMIZI —ERE & - BAMENA
RATIERRTIE! ?

I ARISSEGEIE I « RUIEEREE

BREZHEECHEMSEBZERTEEXNARB 2% » HAFRJuspreetE TIEE
ZER TAL Wil - HRIZBERN TAEBR) ERIEFRAL S B
XWETFER » FAOABZEAMEREGE—EEEEES 2B TERMER
BN EEEMEREHRD o 1518 (Francis Bacon) & 45718

Nature, to be commanded, must be obeyed.
HRZEFEEZ - WTTHRIEZ °

Francis Bacon, Novum Organum

B8 - BmAA - BfZSEIEEmEBE OS> FERECH
E -

Juspreet¥1 iR T MEHE : E—ERMEIRKIEFEEERIANKZ(E
ERMEEEREREEHE..)  AFtREZZIRIATANTE - MRE—E
ARHMRIEBABEERNERIET (FINFEMJuspreet 2 BB REXH 2 ELER
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prefessional IEEL) » EBERMUBAZTERRKANTIE  BAKREREE
R AEENAUB B LRBERER - AMERSEE > BRIBEHEXEARARE
SR > EEFEAGATRELNONBEARRER » BEENBRER TR
1R - MRAEEMANKS - SLERBBENFALRGERMTEGE » AMA
RERERHEASNREEREXBIEEREREN - BEMRD ZENERANEH
B - £EBEE—FF > BRELFLIZARNESEFR  BRERBEEN
ST A -

FISALEMRERM T —AZFRENE : MFARREMUAR  BUA
B RN #6FAPIPU D T 24 (The Righteous Mind: why good people are divided
by politics and religion)s > EFMtIRH T HRFZAERBEZERFHIEMY - 7F
#Jonathan Haidt 2EEZOVERR » EEAEARSCAINEARZE)IRE T —
E< AEEB—#RERRmEMEREES P HER BB 1 EE) 1
£ AIRERBEBRPHREBUFEZNEE  EEHEREERAE(David
Hume)f9A8i% : IBURIBENEA - BERTASNOEZER  EE—SHE
SECHMIVER > FERBTNRETESEARIIERT - HANBEZNM
RZATRY > AMBETEUHER  REE—SHNEBAIERBNERL
ELEEE -

BBt T A RBEFZEF LNARRIR - MRAREERIIE
o ERRPUMRERST ISR TRIARLNERRE » BR8N NOERS
AFZ 2 ERRXFEEEEMSEERNRABHIEER - SFAZEABSEH
B ? ERERPNERE AN - FEREREAFBRBEROINERAH
FRAEEARIBSE? EEENRE > §LMNIEREZER - BEEREEC
MEEERBGEEMAN  HELCKNERGE > EEWEEESTEHMN -

s MJuspreetiz R E _ERBREE T : BH(ego) - BAKBERH!
AR > AREHNIEATEIASERLTANIRE  ERRBESRE
EZIATARESLERIFNA MBS - BEER - REM Lo IR A
TEBBEENRESR  BEERELEEEBERYT  ExHMMERAEL
(sympathy)F1E1E L\ (empathy) Kzl ©
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FTARR Y ZBREER BEERAIANRKZ 25 » HREFEMENZN T
OHRREINE R » HBEANOHIEZ 2R > SRIFME B FREEENR
BAXBRBIEE R

I 4555

AMERAER TRIBFERNEFEN—FINRENZEE » ZE—FHEHF
IBRAZARNAEEREHMENRLEE - BEITERERERE - 85708
FEAZZMNE  SEEFNEMA-—EFEREMIAERSEEEHF@EATH
BE > Z—HERNAAZEAOEZRNEXLARE - EREEFERFER - H
2R HREIRE R ZENER » AREMABAKRRIETME 7R -
BEZEHCHNRENSBHEMNE - BCEGNstyleRHE - HECKRREE
MRAZMTE W ERESHAFEERLITE  ETREFER - EME
8 o
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This is Biology

28 Nov 2021

SERTENNACE : ERXEEERTRAY...)  RELEEZSRNE
B RERBTME - SEERBEMBERETYN/NEE » MEMmRNL
B BABHESEKKFIKR > T2BR - RATEHAESRELRFR
b A+ RE—EERNEREERET > BIOMIRBFREGHEDNER
BE  REERNREESHEEN !

7F I _EMt. Monadnock ¥ B 2820 18 » FLA1—{EFT IR A8 L 18 B AR ROBIEE
7 CS#HINeurosciencefIISBEHME - TR EMABRSZET —TEBEEEREN
MR BERREMARMCSURMBARNARR  +EEFHNEMHAR
ERIREN ? METH —EHBERER IS T E M (biologically
plausible)’#] ? TEE M R ER AR FHRRED - —BifE - HEAKMAIRP
B3 7 —ERWMLLAREE - BERERESTRNEHN —EEMBREERER
(MRHBRAMBER) Z2BEE « [RKE 7 £ Rbiological plausibility
B5 > DHPRBNETR A —IRAIERP |

BA&ZRCSIMREEN—DF - EFFIREbiological plausibilityfF » (LAF
EARFRBRNAZEINTHFZE RG> flamK TN EEBEERE
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B MIE TR B R RRRESE - BREBRANEESZEELEREFYSE > I
BERiE—EENHMRIBRIESHEEER DT - AMEEMBERKR -
biological plausibility HE 1l A R1G2EEABNFIIEEIRE » MtRGER
BAENRENRE  BEEE—EECURBEHANERE - £MERET
MR Z ARG - BEAR RS HERENHBFREHE—SBRNSE -
tRLEEES—LSREBNIRS  AMBERERERMEBRIABHEBBRER
#9gNtEbiologically plausible !

BEENMAETR T HE > [RTEZBAREHEMETNGE - RESRE
BRI IR RRARR B HAth RIFAIZE - TS ESRBIEATEFacebook EEEIAR
RIBE T EIEEE R EEmst MayrfE —+ZHERI B K This is Biology » iBF#&
REKE Z A —BEMBER OPNEDZEERTERR

I —iEEEMEENESREZIK

RAER BB RZMR(CEY B FRIZE R —H#EEThis is Biology » 78701t
MR R ERNRE - SRMOBRBONESE T —EESE » 855 7 %@
KEAERENAER > FHin T ERERBRNENERNESREZK

ZFIATE 2 /REBRE - ERAKRNMEZEEE=E R P REZEIHE,
BiNE  MSHIBREEN  FEEMEBNEERREE  TTEEREREFAT
—RRIRIE - RREBEEARNE L > —EESEZIFFZRBARE > 23]
T iRIER 2 PR > BB — T This is Biology 4 FAI R ELEE -

I V)RR B

Z B —EEENRRIIRE > BROHARKRENEMEEEI—
%> ENEREABARAPNSEMRER  MENBROTFMERELCHES

FERTRIEEIR - BEEZ T > MIEMHBONTEM RN HIRRT BEARMRER
PREANHBEERZE - S TZR > EEMERERS ZONEREIFIR -

BEVMESRPEERELE  BSECHNURBFERZVIER - MEME
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HEEERFENTS > AFZ2 FRAITEREHERIEEENOEE - BERKD
RREARP—FIERIERHNZLEREE - EER—EREIAIRE - R
ERAZTHNBAENTE  BEENEE HRENRE > SER—S87
HEDALCBRMNBANES °

WWNHEE—ERMEBABRNRIZPRA > EHHEKEENEBER
SHRNSITAZE » B—EURBEEEBRNMEEYENZE < B SHIRH
EROFE - —REMEE—MFRREE#MRAER - SRS TREN
Befliil  REAREEIERTERHMAR - AT EETEZSKEE
FEREYNEF L ? S ESEREENMRESE N\NERAHM WA
D ? Bt E I LA ALER AR RRA BRI DA 15 1 (R a3 2

AORE > ANRIEANIENBBARUNAERIRE  EMARAIRER L KL
g - (BERAMENBFERIZNHERIRL R 2 FELMIFENENERER
EERMGRIESHNEEMER—1% > AEANETHRSFELEELETRNE
# o BIRAK > ARNEEBNAR - ENT ARER 2 EHREBEZIXR -
PRARGER SRR E M 2 ENERHES—ERR - WTRER » HAEHE
EMHEFRNEEBRRESRD -

I EEEEIAE - SRR - [Ei2Z5% - BRZE

£ 2 ARSI AL E S EARE - RONFHBRRENSKRM -
R EEMNRRFHFBEEEE - MitIK ECRMEMBZLMETR - 1R
BFAEEREABARNEYER > MERREARNAFFNESR MEHE
RE—(EFFEAEENTET - BRAEMSIRERWLARFER » BZER
EEFEMEHSIR ? RE LEEK » WERGEEET—EHRINEERREMN
g > EME SN ZENR ? BHER » BREBZERZEMSHREF
F-LME > MENBREMNAZEZETTEENMEZRE » ROKEFR
FIRRERER -

R BSEMNEE S EAENREI 2R HE PSR - MEIEHENE
BREUE(.e., HERR)FEARMOREE—IE - WIAREIREEUENZE
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(e.g., TEIFASENBIE - EEERENENR - JAERRERABHIGHIK ! ) -
HEZWAERZERE G (e.0., BETHENRENRTEIRENEGIMT
BE)NERZT » dBEHRLEHEEERNER -

ERMIENHS > RILERGEAHB TR R - EOBARRIFEAR
AURTAENME A - M2 AR —RERAE -

RE > BRUREYMENEEE  FELERKNTHICEEREE LAE
AUERFT » ZRENQH LM TRYEREAMELRNE R P EREEIEERT
B ZH LM LR  EERRZERA—(ESEENARERED EWHRE
MEAREZER) - MREEMREBEDNBEBMER » EFI RS AHEHE
E—SREEAEMARBENE - AFEEER RSN > BERXENEN
FRERRAAABESMERAMEE 2= - MEZEREINTEMAE(RH
B)AENER > ARIR BRI AR RIEERRMIRABAER -

ERRAUMREEYNSZFH LM T HEZE 2R > BETRRNERES
UEZEAMER » EEERERARS Z=(EBTHNIEIEERE) - DI

SRMZE EEzE BRZE-

BHRMEZE - MAIBR—EFKEERERBEEREIRRBNBERER > &
TEERENREEHBRERTRAZAIER..) - REDBER  REEZEA
BBENHENERNERZESMSR « BXNBHEE > MAEMSRIEZENE
FREBBENS—EARE > MENZEE - BFERH - MEERBEARRS—
&> ERUAEHER - BARRURBBRENAR > SEANEHEHRN
EMEEAAENMER - B > —EAALTEREECEMRERI—TEE R
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BEFENETRITRT > RTEEERESEBE I SREZEZERRFE
HRFFSHIERL
Bz SEATEEAER LBE—ER—E_NEE  TEEFETNE

BARERFER LEERNBAEREZ KA - BATERIEERBTREMER
NIFMEESHEMEPSHRERE  EhERSEYERPNEREEEES
8 > ARRFARNEN - EEEHMEHEERNRENEEZHEMG T
Hra IR AR B0 - AMBPIERAVEE - EESERIEIRENAR 28 »
AR AR TP —ERTR R A B B R R AR 2 = -

BizE: EVEREZBRENERREERELR > REEGEYERE
BREUEFELNERPHBUNERS - ERERIBERAOBGH R P ESEYE
REATREER  BUARRMMAEER—FE > MERE L A#FthFIE
BRI - REER LAIRRE(e.g., BIMRAVMEIRL « BUBPAVME) MIFLER BB HIE
PREERA > EMBRNAESERFPRETHEBEERNERGE > FER
HEREBEARTRE—IRIE - ZHEBEENEBLERGINBENEER
B> MR BEHERNR -

EHAS (MfEneuroscienceFHIEER).

Ei81R Hneuroscience MM fARAIR decision makingHI4S B EES > (EES
IREERRTT RN BBER -

BRIRM —EEH BB > 7 decision making 18 B B9 B & H >
neuroscientistsf) (2 H1) B R R B I RS HRECE - BRI ES
—ERFEREH - FIb R ARIRE L S F AT AEt BERRE M PTBEE - FRE
BAERR)EHRMMREAIERREE NREE—EERP - [F7 S ERE M
KARIRESR 29 ERESGTEMITAURBEARNITAER -

FE—EEER AN EEdecision making - —ERFHFIES HH—
{E20## 24RO Z DRI 7500 » BB T [T 218 » EWSI—EEERN
EERIHS00ER - MERFOEIRIAT E _REEFBRELER—RS
EBER-
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bution
Bass if1) Compareson 1) l

AN u‘"h—//—’f \/
Figure (B /A% ERoma and Salinas 2001).

E_REEEEENRBMNdecision making - —EBRFEELEBIIERSE
FW+F > AREREZEAL MR HATHZPELRE - REETF
FUNBEEEEFDERET - BTN ERAFMAEERB MBS AT DE
FLEREE - EIEREH —FIRAE - B—Epa/ BB E -

Sn[g_g_!us Reward
s ‘,‘ Saccade
[ Stimulu

e - I ° e

N Target .
e

'
Time

Fixation| o ;@
n

=
11
"

FiiEmER S IEE L HAYdecision makingEER - BEEFP—EHFRE
SETSE S —EE AR ? RFAEE > MEBRRE—EBEREBEERK
BORSRE - MEEENRIR Z MR T —LeR - Rt FRIAMERL TS
—EEE > HEBENE ZEZENMHELER - Nt —RIGHN T AIBERIERE »
ER L EFNERGSRUNERERIFHEZEREFEWNCEAMRERN - ERNE
ZEE% > 85 BRFEIRMA EMRER T CIBRIRERE o I o FAARE
EEABIROBEHS B R BT LA SE S (LIt IR AR AR BRAOMEHI - SoF+F2RIBERIR T
ERERBTER—EEMMEENFE  BREXRERNRIRTELS -
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I FEIGIPEEL : HBENRRZ  BREE - FHES

NIREBEE—SHBUHEYENEEE > MLOAERTEREEEN
her - TEEHEEZEA=EREABSENZEER RAEL - ¥HIE
Rz ERME « BEESRNTFERS -

HEMNRZ - AAIENEARE - TR E B EHRIEH R haETE
BRHTBAIERER - HREMS|BE TEENHE > FEARMRNSITE T
Al BE (B B 8 : "The Unreasonable Effectiveness of Mathematics in
Physics") - ZATEEYNEMNT - BERZ EE 2 ANEBYL - EHERRA
EIFNEYIER R ENRR - RERATUENEHPEIEE ZHNHE
FFEER  BEENEGE— WM MARGERYIBEERZE TEE (R
BURHHBEINE HIERWENES - ERYIES ZNMR T EBNA
&) e

BIRME . £YPATENEIREE (emergence property) B IRYIEFA <R
IR 5 (chaotic phenomenon)* & E 2E—E# S : ENHRRIERENER
BEEERNER - REABRSEAERCSH—EMSREZ BRME : E—
A A% (one-wayness) » Wil EHEMERRE S - (ERBEFHEIEIERE
8 o —{EREAL A0{a] 32 FR AR AR EAR (B BE 2 B F 2 aN{ar ¥ FERIZR B (phenotype) ? 14
BAEREERERTE « 85t - Bl ? KR ABIRMEEEHEW ERER
BURRESHARE > EMBRMIAESIRIBZNEER » ERMESEER
BESHEAEMEIEARKIEReg., AFREKREEERUER) - QS > ¥R
= BFI§9RE 4 (reduction) /5 iA T R & EIRMEMESARTIT - BAtHFEE
—ERRINIRAYIER BN H I URIEABIREE ?

FHES - \ERREREFEY—LER - ELHLRERF S (Antelope
Canyon))ix1THF > BR 7T IRABZANRF R LER S > ERRE T E Mt
RIS - IR —RIENRED  BEXLBENERVESEENE - 5
EEBRBHEEENITERR | 1 (MTE)ZENE - HBERKBEASES
AREARHERHRE—SERRAERFIAER > ARFEHEHZERMATEHER
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MR EEZ IR TAZWARRERE - BAREIEZETRETASN
EAETRIE A B3R R (Proximate and Ultimate cause) REIAVERES » ¥R — @R
BERNBEZZIFE/ NN TERESERRMAGZZENERE - £REME
AR AEBIERZBRA > AP AT B 5 i 2 JE BR Bl 87 4R 7% (induction) FEAE X
(deduction) 1 1§ A3 i Kl #: 12 (abductive reasoning) ° 328 :E:R » —IRIAIE 2
BEUNBZEMIFRENAR - ALAFEMBNERE » RARIFNERE - A &
FREASRIEFETEN > EEEAHSERERYERTFF - SEREER
FHEER > BRER A REALMEBHSH T ANTEEH - £MHNER
REMRFAEER R FAEBRAETTER LAH 2

0 AEMBPRIGE - 326 « EBERE(HE ?

RIER FIRVE LA FANER - REREERZEA TIREEMayrEERIFER
HHBEFENERR > BREENEFTE-—ENR(EZMBNERBE)R
—RNGENEE - BRRGHEESENRIEE - HEEFEARNER > 8%
Mayr&E R ES 2R AMIENYIERHS - (15 » BERAAEMayrEEER
BT - NEREENZE  HZAHEMRIRBEELCEET

REAEEEFBELCHE TR MR LNER  RERNTEIFEEMERN
ANER—EAEER - ARFtTEEMBRBINHKER) TN ERE —ARZIENEH
SIRNBEEEERHERFNRR -
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I H2E8EE . EYEXRMNYRER 2 FERE

RERBNFRS2B—LCERNREEE  AMIIERMSREEEES
(logical positivism) ~ Kuhn {9 22 & 83 £ (paradigm shift) BA & Popper B9 & % &
(falsification) - FABMIANBRRIEMEANEELRARBNAR > HEIRE
EEEE BIRE 118 - T2 BThis is BiologyHIRI3E 7 E# 33 IR A EA T B0 FERR £
mis -

Mayrft EPERBRIBE BN E—MEMR - BEAEIRIKNERBELRL
HEESUMEZ(EEZZERMES) /AP0 > UARGIHEERELEMZ -
RESEZRNER - JAR—aE{EEYER K Stephen Jay Gould—EHB B X
ENEEEER ¢ DE(CEBEFIER(Evolution as fact and theory)s ° &=
EiEEGould) BB R E & (reality) sy E i (truth) » MM TCE IR IEATIE
Eiad o MMPIESHNMISIEREMS » B M— T RREBRBEFHERY
P 233153 = Roger Penrose EMIE N E R MNBEFHEEBRE K (The Road to
Reality)s &HK -

[...] facts and theories are different things, not rungs in a hierarchy of
increasing certainty. Facts are the world's data. Theories are structures
of ideas that explain and interpret facts. Facts do not go away when
scientists debate rival theories to explain them. Einstein's theory of
gravitation replaced Newton's, but apples did not suspend themselves
in mid-air, pending the outcome. [...] Moreover, "fact" does not mean
"absolute certainty." The final proofs of logic and mathematics flow
deductively from stated premises and achieve certainty only because
they are not about the empirical world. [...] In science, "fact" can only
mean "confirmed to such a degree that it would be perverse to withhold
provisional assent." | suppose that apples might start to rise tomorrow,
but the possibility does not merit equal time in physics classrooms.
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[...] BEHEiEF—IRAIR - SFAILRHEILBERETE - FEEE
1 SREVER] - ZamRlEfEEE BRI —LEZNRE - ENEXREF iR
H IR L BRAEFFE R A F B hy - FEEN AT EHENNE - &
ERAERIET IR T4 BT - FERIWIRE R IFEFEEPEFA
R []"EEWEBILTEEBEIEE"  E— G2 EEEAIZEITEE
RATIRER - JEAEN BN B R A AT - B EIREIA T 2 AR E
TEFRBEIIETR - [..] EFEF  "BE"REEE R "HKHERE TE
REEBEHER G B A EHBIIFAIIE/Z" - PARAHER ATAETE AR L AL
T EFHEE » FIBIEIRAIRTAE (LI A ETF R P IE A BT TE I EE R 2 R TE B
a4

Evolution as fact and theory by Stephen Jay Gould.

MRERAERR R EE 28 RN EEMESNEYSENER
HERA1E E MO R B2 E T (scientific realism B HFWNETETH
(instrumentalism) - FEERER » BB EERNP O BB ZBEERBE R (ideal
theory)"BI777E » It B FRBIBAFRNEEM S EEEENERIE - MIREE
RARHHERNER » RANBHERISEEDRMERNZHEFRNIE - &
EENBEENEAISAZINRS -

EEERBENER THNSERNBERRNKERENR - TEENRRE
FREEETR—ERET - ERERIUBITHEERR (Stanford I EZ2FREE
SEAENED) - BE—EREENES > NEHRRAZEENHRMEER
REBMANAEEEE  ERARRETSERINES - SEABHIUER
BENEF - EEE—EAERARNSERMFEFN I UER—IRNES © 88
HZIMEA—IRNEBE > RTRABEECHNBREEZI  ERAEAERKRER
EIEHBI AR - EREEHANEZSR -
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1 HBEEMEFNABHENHEE ?

BAH—(ERERBBRURFRNHZIIERIERTE - ERHHB
KRR ERERRARERFFEK) - AMAEWRIEI RN - BEENE
HENE#HAZZEARR - HBAENT T UEEEEZNMEYIEE P
WM ? &Ri¥EE T — & arxiv_E B X E”A mathematician’s view of the
unreasonable ineffectiveness of mathematics in biology” » fE&E ZBBERE R
BRI ENEE R Israel GelfandIEI R » 12 T ZERNE RTINS -
BES—EICRRAIREE -

BEAREENE LR  RANHZERZIMEBENTE > FZoRB2
BRI —LotERARVIE 7RI - AB¥IKE - BT RATEINNHBEZIEY
BEEER - EUMAZRREMRZHNENTREMY > MERANHBHHFELR
% FEFABLEMBRIELITNEE -

M EEFRHETAEESENIE ? IREEMYEE RN EEMHERE
E{E A E8) 1 &4 (dynamical systems) ~ 8493 75 72 (differential equations)dy;
— B2 5 B2 5 (control theory) ~ & ZF 3R (game theory) » BB ABHEPIERRZ
TBRE A (algorithm)’ Tt R - HiEERENEEESIVER L - B3 THEE
TRNER  AFENFRENER—EEANER - ERTFRERERMRETRE
NAEREREMRAR  FAMEERTEEEEMALAEAREREE > EF
EERIMN B R B K IEE A EEF - ERNESR - RSN EEME
(computational biology) AT MR EERERNA L » RAFNBEIAZERES
EBRRERERNEE B RAREZIESNHBESIUMEMSZND
O

th 2 — 1B T BERI AR 2R 75 B =2 51 & 2 [E Turing %A 7 51 8 (computation) —1{E 58
ENHBRE—K > T— LAV FEEREIMNEEES ? A EREHT
B R R IBlum K232 T Conscious Turing Machine 912 » I F5i 2@
BEEBEEATEEROEMEEN—EFEF ? TR THOER > KFETER—
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fElmini-courseBAMNETBAEHE  MENEM ZBH S LNEE > FEERATIU
FirRERTERELM !

1 BEGNIRE - aSEERg - T—%
B 7 This is BiologyHIEEE € 29 » EBEMN—F ¥ 2 - FHHBrabeeba

&R E T — 1@ = B 15 Y 58 & 2 (When neuroscience meets CS, math, and
physics) » EEHRHEMEBEE TERIRIANEELLQN (R TECSEER
EBEFZ FHEHABRERE 2 WVAERTENE S REBER—
EBREEE - BhERERS > IRRPEMBREMRNS @ » BEVERER
BEIREEE R TIRE - BREENEER > RE—TWEERSN > EEEG—
ERERFANRA - REER  IEREESEREIPEINEAAREUL
AIREIIE !

EEIERNIRE > VHNESTERER/IVIVERE > NBRFtKEIIEEE
E > FERFAFTEEE S EREMARIETE I E LT
A1t - EEREBERMRHNIIEZE L > HHHFECOTECRHERFAR
EEMNZEMENZER - A0 —FS—FSETE -

(X HBrabeeba Wang#IWei-Ping Chan¥i X EMEF ZiFiE:E | )
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HEHRERREMTE?
22 Jan 2022
E—E A RETF )\ BRHEF A R 2 A E @ AR M BRI mini-course » R

ERBER > —E/MEMBEREFRERE T —TRENAERESDT ? 3
ENFENER ? HEEFeRMENEZNERREE ?

From Turmg Machines to
Blackholes and Neurons

—= January@GSAS Mini-Course

FEBEMEHEEERENESRE | (FABENGE > NETREFESZAE
AORZZVAIEARIE !

FEGRES  ERSCECREERT | BAEBR—MRALETREIRE
FIRRLEIE ? SEREEEIRES - TFE - SREAERNARZERA

HHRMEBMRREEZENANEERAR - EREELANNERE TS 2
EAE > EMERENEMTD  BEAREDREEE  AEARERREEE
KIS -

MESHE  MRBFE-LEE[BMON > —RARTREEBEIAREMZ
MESRET - AR EEPHNEENERL - MIRWE > SBRAMRGE
MEBRIINE > BEEZRME 2 - HEIEY - EBRES - IRFTEE
REATENMARE  HESEREERARTENRAS > AEEE-HFHE
M- AX—F AMERAZEIMNE > HONZEERT > NESHEBERER
ERIFEZENNE  FERIAZNHAEETR > REHEEEGEMRIE—LE
BREEENRE
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HRLERE  ARBREAENERRREN/ER - EHER LRSI
REEERBABHIRHRNE LRE - REFZHEELE FRERBET
% BERBEBFEEMNRERREDS  EESHENER  EUMESHES
ERAMIINEIYR -

ABRHRE  SUHEREPRESNERTIE ? EAREHREFR » K
BMAEEREZIANEGRE > RF2EMSIBEALEIG - EMETERE
HBARNE R > EEEHNR—RER - IUNRRELEAZBLE AT RIGNEE
BHERAE S - BlanFRE_LZ2HABNE T —FT T'Science and Cooking iR
REEFIRAF AR LRA - BEREETIEESR) » ZMMEEE=EA/H
BB A EE R 2L FRIE T 58 Welastic modulus ~ diffusion equationZ &
E(WIBER) BEEREZR T S2RNESEE -

ZEREAImini-courseEMMERBRIE ? HBERABAMENNE LFREMAE
BHREZE  EAREABRERENERZ TEHEH TRE - ERERFEK
thHIEF B AR I BENR AR ZIBEERE A RKITUEERZT - M~ —F
RUITEEFE—FERNRESE  FEAFEANERA 2 RIS LR
FEHAVIEERRIEIE -

I RIZRBENRHE 2

BRSEAETHNENENERHUARNEE  AEABRRERATE
BRNMBNBESZRARER  AEABSERARIFENMBENT
I AEAFRERREZHNBNFIENBERE -

RBUERIGFHRE > HERKEIREHMEN > RVNEREZEMIME :
BRRERAMERIENRANPREMNEREMTE - GEREABEE
AIRT—A REENSR - B8R TERNGEEREE » REDEEH
RMRA - BARARRBEBEFBERRFET » FEEDFINHKERRIF K
NFE > ARERAEBERNBERT » £ T FENIHBETER - RERQNE
“EURNBEEEEMET | F_AERRUZZERENEF  HEHHBC
FERE— AN 7 ERBIE - AZ PRSI E CREBRIER - 1%

388



PEERA BB %%

ZAERABEES UAEERRNMT » AR —LPERELER—FRIAFA
HEBARRBNEREL

BRERNENENE BRI ESS - EEHEE Bmini-courseFRIEE
IO > NFEARBEES] - FIFE - BI—ERECEE R Fin general)HRR AN
MM ENERAES2ENEE - EROHTANBELEANERNANZEZR
—IRH - BRE—TEIREIAMS ARG - FERER > KREZENNEECH

10y °

HEHHRARNENENRMABERE ? IREEEEH —MNEERE
B2 LHEER -

BEABRRATRTENBEEEST  MHERFERAHEN - H—HIE
TARZE > ZHRERURNBREABERTERES » IREIREMEIFANEN
BV EERE - BEBEERBNACEEEZREIASEEARRZETE

FHEE - M2 THarvard 2% » WEEBbig picturelIEE - EHREI 7 IFH
ERBEUR T B—ERENAL OE&EETEER 2RANVEZZZRA
TFEB 4R - AT AR 2 IFRIE M 3 2 big picture » BIMETEIREERE B AT
K MRERSBNRED FE—MAZBEE -
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Everything should be made as simple as possible, but not simpler.
Fr B EYEffEZ R ATRERIRETTL - (B2 T EERT1E85 -

- Albert Einstein.

t5h > HEBSNEERAMEER S —ARKNAS » BUIILEREL
BRIRZRAEE » EthEIHIEPImini-courselIZME(E - EES S EEIFEE
MER > BEFHREERERR R  BRS2EEHESSHAHSHHIR
HE - FARFEAESESNENTHNANEZENENALERE > ESHNEERM
UL OMES  FEUEREE NS B RIFAOFRE -

I B ErfEkE

BT RERMEARZOR - SRR ?

UENBRRE  RARNEEEBRARTNGE  FEZEERN)RES
E-RABEESETRINESQREZEAZF/BEMAMLENZEQRE
BEMLEZE RS ERAELR -

BARIEEREAME » —ERNFHRENBREZITEERNT M
o BEERUEBELEEREN—EEY SRAETHEMELERZNE
B RHBRRENA > MU AERARE TREMEN—ELENA | 18
RNZE @ MRBEFNRE > EHZEAEZENERTRMEZFRE CHE
o ERRMEINEARR  AMERALEMEECHRZTEMEESRE - ™
B2 EHERKMNImIni-courseBEZIRBAMEEN | HEENBARSZ—
L AR T ER 22 4 5858 —{Elquote -
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Our knowledge can only be finite, while our ignorance must necessarily

be infinite.
PRI R GEE B IR - [EIFFECIPIRGHE A EEFR R -

- Karl Popper.

PRSI » (1)) EEEHMEREZIREE - MIFEIERRBR -

ERE) > EfEFIFERsubtle T » BRIFFERNEM IS - BEEE
RER M —L/ ) VI\ETRR - B £ A DUBGEEE S # AR IR IR |

BT RBEREELSANS | 2 2 INEENSE ES M AR RE R
HORNGEIEURR SRS ? MRE —EHBEZRRNRFESD - —IBIRKATEEH#E AR
BN > BEEEMURERREE FROERNETFAMATUKERIRA -
AMEBBHAENBRRAENESN 0 FEMN2E . RERKEBTHER - R
ZSREEANSHALAIZER  NEZEEVNHLEREARNER - MER
BERENAL > BFIthAEFAZWSHRASELNER > T HRBEHHE
ERFZIRAHERIIERNEERF - 2EBEEZFHEN -

Ri&E > BEARS > EN2NHIE—(CIIFEERN > BRRMERS
PREIRSZNER | EEMORCHNAERES IRRANEER - PEBAR
REEEERCHFRENRY  ERKhERE NS ER"NEN N LR
N - REVEERARNERT - MHESRELEASRDAIENERE » EEER
B BREFEZRELER > TrRRRMEANEEL T —E HEEERE" |

I B 3E BT

BIEE  BZREREVEVESHRREBZUREFORE" > BEHR
HE BMBRE - BRERM > BEAARARESN - FBREFMADAIERIR
BUFHRE T E ? @RS EENEREIREPEARTITN ? 2@ D HR

ERES ?
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BES > —EENENLERG > BERNEEENEENER/TER
FAERERN  AERAZRMERNEN - ERNHAGREEZHES
N—7E > BENEMNERENE - HEEERBANAEREFRETE
MEBFELENN—M@) - REAANBAINZRZI > BIFVIREEESIE
REE - HEFRIE  EMERANENR > ER2N2BNMES > 855
s BB MANE B SAEME - hEAFIEERRY » T B2 EFAImini-course
PERE—ERTPRT R - EEEFR—(EZ 5T -

A Warning & A Wish

We are still human beings and are finite...
We all make mistakes from time to time..
So...

Wish we all
be confident and also be humble

be curious and also be rigoraus

EREBEEPNEFHERESEIRERHT ? HESEEARENM G EERRIE
RET UK EIERPEER X > FIERAIEERANEAGENT - £
DEEAZRIFLES  TTEHLINENES —LEHERREFENSHER
2 - (BEERZAEAHBIFRIENES > SEJAERNMREE/EABRT -
MNENERE > BEEELENEENESZERLIR AREEERSEATA
REARMEFN > RZEATEAT AR BT - RERSTHREBEUK
HFRORRE - 7 BRESFE—EATE A Z BRERAE [ AT AV EEAE ©

K& > hWRBEOFEERRNESER—EES - X EIRBARE > Bl
SERR > EETNOTRE THEECHERE - ABEILE > REENZEA
HEECHNIER > TETEZPRME - HIZFBE 2 » be confident but also be
humble, be curious but also be rigorous °
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Simons InstituteH:BEHT=

27 May 2022

EENBEXBBRMNZTIE > A2 7 Simons Institute +BEHEIE -
MREasT _tELARESELENER  UREERIERCSRKERE
MERKE - BRNFEMZMEBE T —SETIMELRT > EEMNEIMHRE
— (BRI EE TMEPSERIA TR S RRIAIFHE -

B SAREXSimons B EMI GBI EIERCSE 7 ZRAIRAI »
RAERFEZMBMSTOC/FOCSEEEHROA - FREFAER D AYES FEZER
EEEERHBRI - RBRHT 2R TR > BERTIR(EE—RE—
BgZPIEE FhARER) » ANEEENZHRMN  EMRANNSETEENE
HARHIRA - AEHEARBBOBEER T 2R 7 FIBEEROM T EEN K
R EREABBPRIR T FIEE S B BFINREREEE - FRREERN
73755 © FERI{EBerkeley I8 LRF » HEBEEBZNAREM AR NREBERZ
SMOERMRNERBRAMTERL > AR T ELERER > BEFEERK
BHEMEEET -

M A FRFOPEHIERCSHR A NARAINEEE - thEEHE TR
IRFEHER - B @R BRI BARSEPN TR E LI IERNRBEE
B ERERRE HAEANARMAREZRABNSN » AEHRNAER
AEEE - EHEERAREBROEE - BEREREF —THRERIFEER
HEER > TEERSARBE—LEMNEEIER(GE LBARE TSN ER
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#)  FNBRSKBEHEERARSEMARITEEMNMEE LRSS
ARBHIEE  EEFRREEERTENHBEARMBLET RANR
fiz o

EE T E R TFMpanel discussion AR A& ERIZENH < 1% - ERHER
KR PRENAR S /5 5RE T ERANES - RERGEENE L
TERCSIEMES » $NARRFTM 7 EE LA -

IR M8 NEMDE

ESENEEARFTYNERRA » EELUREA  REZAZNTERHIEKSR
RS HREERAET - ™ 2R AEBME —ERFHGIFIE ! (5—E
FEHROERZFBEEBZNE R )

FERIEHE - MR ZNBERAMMEBMRAVEEHERE IR
ERAR/NEIES  ARE—RIINEBEHRERSLIERER - MEHRCSH
BB th 2 2 2 1F Aprovable analysis » RAH BT AEETE 2 B8
oo M EMEMIERE—NAEER ? EERMEE Y  ARAEIE
# ? ERNEN/EREERMTE ? BRI AT ERNA 2

N IEEmE T ?
HREEWikipedia - ¥ 5% (Theory) I ES :

A theory is a rational type of abstract thinking about a phenomenon, or
the results of such thinking.

B R —ERRIVEEHREZL - BEREY -

BHHAEEEREHATET  BHMAREUNCHSIER  REEE—
LERAR 2R BERERNEMMME - HR5 > —(EERISERNELRRN
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SWSNATHAF - TEERAPEEOET (1) —ERRES QMRS
RO -

RS AR —EERERNGS - YR BN EEAERN—EE
L5 - WRERESRERN—ERER  BERESEEIUREMEESR
ERBRIEA -

BREmES BT ERZSBBENAR - fINERXIRER - BHET
—E+94ENES  BRALHER/EEEFTNHFNEEMEREZ—R
AN)RBEFRINEIVEL - B —ERREE > (BRAIGELRTFE—LHE
BRI AT BERS B RO F 2 EE AT (category theory) » REEFEER - HEERIEH T
—EIFRRFMENES  BHERTMARGNANERTZEAEUER
ERNHEMR -

BE—D  ERESRMUT —ERFERERKMARLQOESL - USR]
B56 > 5t B 18 M E 1 R (computational complexity) $& # 7 1 ¥ Z 18 Bl
(complexity classes)iEEE S @ EAMAMIEZ ARBNIELEIANEENRE
EftE(e.g., P versus NP) - RER—LEERIAZIZMES S AESE > W MTER
intelligence?) %8 - SEMABEIFFHUEHDE > AR/EZ BN ES
HEh -

M—EBERESHEL T 2% HERRthA—EEEEI R EIRRERR
T —1& BB - FiiE S ET AT E T (Godel’s incompleteness theorems) & ik
BN —ERSEERAE B MMERAFELERNGE - BMFEEHIEEX
ERNEES » BEEERNBRtEFEN - R E I AEEEIBMAYEREE L EIE A
EHRIRTEMME

ZNGEEAZ A AIBREE IHES] « —ERESREERIR T RS I REENAMHME—ER
A2 ANERROTEE] T IE | RO)EER - iR ANE R B E BRI R ARAY
am At P AR BB 17 TR

BEE PRI ENIIEREBS AR - EENELERAESZENES >
BEREEEET NS B LERR ZE - M HAERD HUERETEHIER
PSRRI TRERENER—E » SIEEME I T EETHE

395



&% REEFHE

1 2= /5% (formal method)

BAREEREARERNGER [9H75 A (analytical method); > (B2 ZEE|
—EEFHERO A EERA—ENZE  BACAELERASZELFREN:
REGFFBBRENEZ ©

HEHRR - AR ENREETINFEEEEERE-—EHERERZR
5% (axioms/hypotheses)ERE 2 T » FRMBEBPIBEIEREBLEZNGE
H(theorems) » I BEERZ TR MEBTRHEHEZIFNTIE - MELTE
> MR APHEENZE > BB T HH - EF2FE > HETENERES
EE—UERAINES » MESELER/HBEPEFTSNRAHN—ID
1 -

HEZEFBMMSEREX I ENRELF - MERCSH A AFE
AR BB AR - E—EEANBNIERON: - B2 —EHIVER
YIRS RIEREMMAR B IMRAEA LS -

X AENERER » BRT BENESIEZI 0 ERBRXZEHAMNRS
HLBHERTUNFBAPMREMIETEEE - RINGFINEERIESRRE
(e.g. . 1B¥IEm - EFHE) > MEERCSZH > FZHEBIMSHEZHNIEK
B B9 R Z1E 1 (zero-knowledge proof, probabilistic checkable proof) » Ri@iE
BRIV RENEREZRITERERZBNRB AT > AR2AHTHEL
MIEMENERIEE N RIEFNERRE—CHERHENOHRE -

B 488875 % (empirical method)

BRSO EZSR(EREELEBRIERND R RANMEEERSE >
EERERER > NERRERRNAAREE FE (facts) RERFERS - ERR
BARNSERNEE > EEARNFHES(e.g., AERIFE T3 E) KRR EER
MWBRRESEN  HEEREEBENIEREER S EZNREBREREER
B RS ERICBIE AR RN LTI FEILAE = REREHS]

B EBRL N ARARRNMSRER - EiRMMT EE(facts) » ES
i r HRMEREREREESRENER - #AKRGIESEN— R R AR
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BREZSH T —EASNERNGRE  ERAELERRBRERZELRR -t
L > #EBR7S AREAR 2 (Eamae S F) S MIAEERE -

I So what?

R T EEZHRRGEEFBNRD  HAKRIYMURTREY R &
MBENERT - ARNBEETETERE CIANGRES > AMUNUTHEE
BRLEENSRERHNIDE - FEJUREFEEMR —ERANTE - 0
HR1538 Lo RIRE 1) AN B — LA B R MIEE -

IRAERTERAVER ? AR ARANERLIERTEE T MEBERY - H—F
AL EEANR TEFEEREMSIPEER - MAREEHRANIRERRE - H_F
HRBBIRERETRIERD ANED - SRARRAERERER LB
737%(e.g., Alphafold) K& BIR - FIEZER T HMAERTEHEEERZHOAR
UFEANT EIEMRBEPUEMIRSR - BERZE TIRAIERTTIAAIREE
AR - BFIREENERE -—EURNG ERMIREEEEERNEBNE
ERENFRELOFREE ? BRI ETENIERERE ?

MEBERRERNERZES ? R RREE - BEARASNEROSEL
—ZRIRBARERIEENERZEE - RENERESAZEE2MAGHEE
BE{LRY - LR (descriptive) R » 8/DEER NI 2 8 B AE40 I EG EIEREE
B o — ARG FEIEX BEB XWX ER - SEERIEEPAEFT—ELER
FEEEELENEBHES (e, BEAR)  AFALEBREMLENTERES
(e.g., TWEM IR (fitness landscape)) » BEKEBHNEZEES (e.g., JBLENNE
(evolutionary dynamics)) - BB REREHNEEPIVMERE - HMEEEED
#Fr—ERUERNTEEEANERES ?

B ERRAEXAERERAENBHMN A ER ? MIEE TR EREING
MR BEHENERBREENER  HWEERSEANEERES
WA AER ? HESEEEI 2V BEADEENEREREEAREN
Bt ARBFEE 2 BENIEREERARNER - MRANEREAIEEER
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MEBRENAR - SR L EEER AN TEE - hIF BRI AR
REBGPREZNE > EENRERMEENRUITREREEFNEIR > EH
DIRAREN A -
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Ph.D. R FE\E
17 Sep 2022
BEAEAMTE  EEMELEARTRAFEENRIBE ZBETIHEAR - #f

REREEEBRRRABAIZRAERN > IRARBNRE - FBINATRTEF
ZIONRIRE > RERXENERIEE T —fET -

Figure (FTEEEAILER).

BEEPh.DEARRE—F > BEAZFRIFERE > AIABNABENEL
—EREE > EEHWAEARIZREROMRE - FEL/ )\ IRIE IR
EENER OQFERTEFNAS  #ROPERIATNEREBESZ > &
RAKZBATERZMGMZEIRERERE | EBERAERFEGEHERA/TES
REHEBoazi# Ry - iR 2 RMERRIREE CHIFVIBILT -

DE—FBETHE?

B—FEERBEEALINETRANETE > (REELEE - SEREN
FREIEZMAPIERNM > HHEE T BIZREBNGE  —tIRWmTHE
MES - RBHRAKBLBFFERBEFNHLRES » BARGBHEAR A
RE T+ HER -
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EEBTHREZA—KNEHEIREFENMBERNE) 2% - &
BRBBEMAEENA EZREEEEEEN - FAERN - HBIEZHIKR
REFREENGES  SREN—EFNHBEENRERDESEEEREE
FIEAEZE - BRFRTHEREAEEEYIENES » UREMEHRTRE -
nmBA—ES2E  E2BZH > EERERMBENMREL - BERFEE
IMEEE ML SR ? R EREMEEER - BEESTEESMERIRERR 2

EEFHIREE > BREENE  REFARBEEERARZ/)\BHEY
M #9streaming model EEERE - ERBXAREEE EARERCSHA
A —LETFMBLCRENE - N2 > KR ZFIENE—LEYENR
M BNERARANESSHNSEEZEARENBZBRENAG - BEAH
EATEBNER » EEMMT Science and CookingfIBNE » A%BIET —H
RESNEFRIEHR  BLUARANSBRTENREBZI - REIMIEERE
BT ARBREMEIER AN c HRZRERCSHERMEGZ » HEREMNERA
—Ef R HBER > TRLA TRENHEZERNAREEARZE - BF
MEAEVERREREREEL T A2 ETEMNER ~ EScience and
Cooking &R T 2 ERAMEHEARNNMM S E - EETRERPHSZH
EBHNEERAIEE - F7DIENeRT B RS Em I MANZERR -

BEMETREBZ T RMOMNE - hERRAE XN ARG IFFEE— T
2 . REFABERNEREERBRNIHES 7T —EABERBHRMRERRE » 2IE
RN FEIEFRE—LE - TEBREURBIRIBRED - I REERE
WMRE T A—ENERETENEEEERAGR) - BFZETBoaz R EH
REFREREHIBCTETHZSNEEMREZ 268  TEEZNEBHER
MERM TE(EFRNE TENREZBERAGR)
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ATEFE  BEMRANEBTEFHENEFER  EERET—
LETRETRETHRER - BEARHIELEFTERR T A ERZIELHEN
MBS 25 » BRIBE T NS BB AESHEAELRZABINNZEE
EtERATERELIMKEREEFrENEFHRE2E IH - R aEH
A B (BIANAS AR ER) » SLEHB T HAEEHINE—LERIAS - IRER
IEERI B R T » UARBRRAMERENA TTEEFME > MRAER
R 47 L5 A B FP AO3E VE o] AR AR AU BB H I A B R -

EBRBEBREEND T LM Flatiron Institute B Center of Computational
NeurosciencefRSueYeonfi BEAE & - AARKRBAMKREKBIRZNEE
FEAIMBERITE » RiARERE - ST EEFERE2ENEN 7 2R S
BRBHNEEED - RANTZEEZEEREHD 7 EMFEEEMAHERI 218
BN - KO REERREEH LM THMSRER - REERIEENEEES
2% THEAS BIEIGERAEENIER -
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BTG RERNE—F > RRHBoazis T HEE AN B HRRERENER
B ER o HARBERE D NEEEHEERBENEE LFURB RS MR
Ed > BRREWHHRITERMNESECHARA@ - MFREISEDEL
B ERE-EHERE)MRANEENBERBEL T —EEHCHER -
ERIBRIVRIET » FERR D ZE—TIRAEEIE -

B %A (interdisciplinary)El Z %815 (multidisciplinary)

—HUR - EMEREERCSZA » HHMZ MR IPERE ERE LEBRERIA
thE LR B AME LT B BB A B - AR REREZ E iR (EE
SMEMASHRERE) NBESEZE - RINTEHEE > BEEBARESE—ESR
HWT AN AERBES I —ESE - BEARFESERIANER - ZREF
EEEMIAZENBE—ERNEERNAER L - RAMEMERAERUR
& - BERIBIELLRIBEN T AER(GINHR 2B RED ITEIEEF)SLE
BAB SR - AMELRMSE A B IERE IR FINTEEHEEE
MANE FIIR)ANERAREE -

EEEREEHERERBEEIENASIENBNER > @FEP—FEES
R ERBEFRBRERES I —ERE > 2F BHNELEEEREEE
B LA IREER - ERUL - ERRATHIERANB A SIEEBEZ
EEBEEFER - BE5F 7 BEEEFER - RPTARESEZEAAEERZ
2 BREEERANRRR  BZEELRRINESHEE MEEE -t
o BHMEZGFEBERA ZANBEZRES > FREATENEE - 28
HIRAMB 2 REESR  EESERLEANARERZE  EAZHSEE
(multidisciplinary) B9 3T °

—EFRERFREBNEE - BRNER LR RRAREZTEANEHRIEE
TEERFRRzE - ERRETEE - FREENEE > ERENZESEE
RARIER R REIRE £ - IR SRR B RIS A BRI AT A B 2Nt S8 81 2
BBIART > ARRIREEARAEE EP— AR - AR FIFRIABBE R 5 ER
T% - BEETEAER—ERENARFEFHNRRFR | SRR - EFE
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ENEREtERAKE CHNEERRNEFESE - REEARNAERZME (B2
2 F 5t E {85 (quantum computational advantage) F932 3% 1 2 75/ H ) AR EHE
2 BEATREBRESHEERDRE -

B MIRBEHF RIS BENSIEE > LM AR EBCENEESE
ERIN—EEE - FBEA—EEHRBE - ATECEBNER > HEEMH
B UM E N ENIEEEMEMNERNEESNLRIL - ERET
R BARIERMRER LIER - (EREKAIMUMIBRISEEI B SRR E R
HER > TRENABTHRES - FERG 2R AAEREITREFEER
T 18R ZE  REAEZ AR ZEREE MRS -

IERNEEY

—EAREBBSHHE ? WA XBEEELEARERRER > BIMEE
LAREERE - NEREZEARBERIITENAPS - EEREBEPIE
FIBEEAMAE - BEAIT MR R —EABSE—ET [ —EH T EA5EE)
71 - MEAFEFRRERETIESR S -ERFRERY - BRZ S -

MEEIEEZHNEER > GINEZRBOMBTIESBIFE P EE 7 IUE S HE
B (REE MR ~ RANRLF « FIERRYF ~ SRAARE) - BRFEARBBRINRIRR -
ERSEZRANRIRNEERE - ARSI THEZRSHRBER -

SEZHREBSUBTEREESE LI EERIENAENE ? EthEIE
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HERRER > BRAERRZHWEMNESHEEEMRAVER  READERE
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BEMKIRE TR > BFR T —EHRENORE > BMEHNERRAER
REFE—MHNAR/FEFLERARR - XEEHR  SEREE-TRENE—E
BEZE B EMIBREMFISZMIRINRS| - EMERT [FRHIAE2 B Y
BRG - EMEREE T AER - FENHEME B 0NN O EERET R
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E7 > MBARRE—EER - HthENEFEO  ERFRREH - 75
DEFHREFER —EEIREATRRNAE - BEEFENMREREN
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1 B2 REHER TR TS

FHBERENBoazBl RFIERIAFR 77 MIAVESE - BoazZRAMOML » ZE/)
DAEEERE—EAEER - REF—HRBRERMNGE - TR0+ > —E
FHREBRARTEZEEC—CERENFEMEERE  EERACITEN
ERTERMEMER?

B3I &£ &) Steven Weinberg® #9To Explain the World: The Discovery
of Modern Science » 7/ BEREFBE TRNE 2B ZRZERI - Weinbergfit
HARBEERFMNBRBE MG B ZEHEE - REEFREFREEMEERIE
EZEANEEFRAOMEFNER > BRNERNEBHIRERE » BAMT
BELANHERFEAEE g eATEELERR AT Ao REREESR ?
BT At P 5 -2 B EIER 2

T EEETEENREZELT > BEEEFAZNARE » FERESENESR
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a2 o AMBEBREHENEENEF B BRENKE" - KR
HENE > FRFHERRAR—EREFSE > BMEAREIERHARKAIRE
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BRRAVIBHARE - (EB2MFTAM AT - Naturef1Science » 27 L E#EKE
BERIERAT > MANELBEEENERTZOEE -

MEEHRERENENR  FENEARNEEEFENESHN - hHEX
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