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BEPASNLE, BRENRARALA—TRANEFEE vy BE )
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BB, IBNERIXSEaaSYIRRIETE L. BB LZIE—NREHTRELR
&, BRI R SHMALISEI— MER RSB FEER
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%, FIEFE— N XBIERIRAIBHEE. A,
RRFA I ATALKIXNREXAE T, BARELFE
EREEEEFIMIR, tihRER (B 5). eRIHHAE
FEEFRLARN, NRERECAIFFRIT—NFHES ~
B, KREBSAZMME, INIBAREENEE, e
FRIRIRETERIA. BlMEALIRIEHEMESEAIA B 5 Photoby Damian McCoig on
T4, tnRAEREANE, BEREHRIE (BHERE Unsplash

ET.), BEREEm. L, BEX—PMERXSEaSYRIREEERITAE.

IEBBAVFSTES, B 1944 /KRB (1933 FBIUTYEESRIEGE) FFHEN
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. ARSI RE, NERGEERAAIYE= R
R, EENERIETSBAMIES (kA Ba | DD

WK, Tk, BRIEINEGENSHMEMNAISE R | £6 —
BIBSHREE, BESRELESIOBERTE—MEE T
RS (XHBEFNER! )., SNALNFEE,

EEBEE RS ESB G EE2RE, BIZEENRRHNESOAEHY, =
[ERRIKERRBEAENE (EBRENEESREESHN). XTERFRELFS
BAMPRAINER: BYEE (BR) MABYIREL (B5), HIFAEREREZEES
AUHEHY) (ERMXIETREERTD), MBI, HMBABAHBEIEERR. EES
RIXNEREREMRRATEENMERY, RNBAERAHNABIERIEES, mEE
ANERRER AT EFERECESHARYHIEIEERME X, XSRS SEERRY
WES, L, IMRIIENAESMEEINS (AR)), e RENSHESdRE,
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PRIRDZE_ER. XIMERPED, (FABRFRN— M FEESEE— 1 BAEE
(AIREEREAHEZREER) rES, MEFURILERFESFE—MRE (BIEF)
AR, BA—IEREEXMNER, "BRETEmEH, EiniIBEIHEEE. " Al
BRNMFIERER, BIE, Bil, REER, BENRE, MESNUSHRESLY, WK, %
Fr. R4, BEIRREAEERN, BREEGENN, XTMEBNHMEESF. 5—1
RIRNFERIR, IERFERERASHN, XNEFRS—HHAIRE. 4EH5EmH
RENEEREGRANESE, ZERIIESEBE—EHFFREBEX NI,

1970 FALIE, ERESRERTE (H3H) IMSBE AT, ERBIEIEH
INAREMEARIWHE, ARPEXNEEUIRNER—TErRPERIRTEEER.
BERERRNIEE, L—RIEREEET K. EXNIEISTEESRE/\WHERIR
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BFHERERTA, MESFEEHNEE, HACKEN 7 IMRRIEREERALEN T
SHRTETHARRMN., EEREEASESF, FENMERIZEMESBREA, MENA
IBRIRFINIEFE TR, XBMEE (BEER) AESMBHEERIEE, X MNIEH
EaERFE—TRE (RHERERIREEN) EEENMEATRE.

FrahpE, F RIS
SHIZEM (B 6) HXXZR
MMZBEES, RRMEASH
REFE Kk, FE MRIE
EENSIEMARTEZRY,
XEIHBINTIHERIE b < |
SERCIE el 0 . ah, ., ooicron
RELREEBNE R RN —

EERREMHMHIE, ATLATIA 6 FramaEaIEEM (https://www.nature.com/articles/d41587-
NimsHEED. EEEREE 022-00001 -5)

HREEEHE, BENE,

BIREHREE, XEYIE FRNMREBAEARRER, BEANFHERNRER S BEMRIAR
I, XEMRENSHASESEENAFMENER, EETTLIER DA —
TTie, B, FYIERFIEERIEMRED.

EIFEERMRERXUEHESIRANRAE. B RZEHARRIGIF. BEMAJE (1546-
1601) 2fFE=Rik, AXFR, AERTHGFEART. LS RIMEEIIEERINERER.

DXRETEE (—RA) B RRE T RARCHRE, BAREEIHILH R,
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R 17 ZRRIXERNE (https://zh.wikipedia.org/wiki/SE&-#HHIE).

BHRIBIrEREER, BEFRE—a/HS—EEE. BRYEXAA %
LA ER—HRZE, TIEAPLEX X E5E——/RXT, HEHEERE—T R,
M—TMT R ERTITEY, FHEEZET T, "

FRIGIRE T REMRIMRER, BIAERIEREAER, AXLEYETLAMIRET
HFTl (HEAFE), BERARFSELTHER., BEXEREENEENEERIFSE
(1571-1630) TRBHIBIFZ 54 Bk, FFE#MNXEAEEFT A TERR, Bk
WIRATEEH=EEN=""2N. EEHHCRAEIERNTERIMX="EE, AT
FFEEIRIS DLEFRAIINKEL
ERRENT ! BIIAFED
L REBME T/ \EREYE
7. RIIRFE=/EE
TR, MALUREDGRSRG
REZEHEAT—ERITE
HizEnil. MAERIEWE
B=ANEERRIME, X1MNG
ERERNAXZ—BEEMY,
EMIEEEENSEXEFERMERLD 7 BEHRIEMT . RN LAEEIRHASERIFF
BERRER. FEEIEXNG (1642-1727) MERX, BRFWMAI T HE5(
EE. NENEEE—NER, BRI —REMARE EEE ORI EEEE 1N
RESHN. XMREATERTR.

8 frhilE 9 FE#H 10 4%

MRS f= R JEehn (8, ) HURAE B0 (R, ) = FRIRE
(EMHIAR)

7 REMA (BIEIEFRIFIAR. XtEREHRIFR)
XBLEMEHAEEDSED "NE" (RER "NE" FABRKIMRSEREREAEN
ERRBEIRREXANER) : AR TIEIEIHE (novelty) ? Ffi1&ZER, BiEX,
EAHIRHREESWREIARCEH. BENASEHRTETE M ITFEHkiAE,
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SEAX RS TIHRTIREN. IR, BERZEABSXENZR, IPMIRENAEEH
RN, RMSERGEXMAFRIEIHT T . HAERNEREREXA— MR, BEF
SEARREHRREFT R, BEEAEZEEARB SN T At AER, RMEEREE
EAPLIFRIE . ALEFMIAEMRIE,

HEUXERNFE(IMBN BRI B RO IER IS Y. ZNELIHMEERRE, B
REHBR TR, BMERIN T ERE G LEFRI—MRAEE—RR, FLAERIIIE
APARIE L, 1D, IERRIAEREL. FRLMRLASEIFERIEMRA, #ifE A
STRXRIARPE, [ARIAREAETIR (BGEEL). EERICIFTEREET AR TAMERIER
EAMEAIAMARER (LEPRISRANAIE). RIASURHIFIIMEXER— A,
BAMbARERIAHRRBME ChiiREEE CEENEINEM4. B2, ARIME 8
BENAEE ARG, BERNCHMATENER, BIEIANEYELR, %55
B HIARIL AR A EFIRATEEL AR AR — AR, AREEBCH T EA—NE
SHEICIEREALERE IS, WASHIERNET KT AKKIAR, XA Z2UH.

LAFFER96, aNSRNIERE T — MohCRI SRR IRBIMTEIZaNEE, XK
AERIEEE, ERACHAEEARNXRTFARHA, BREUAREL (BcHR
FE7T). MtSANGRENAKIEEREHTEIEN=FE, XBIATHRT 1 KE
CESERIBRIR) , AMUCLARIEUEBIIAEEE OAX) £%%—, BERBMNEZR
HUEERREIRE T . XMARA REIEEEXAIEHT, BREASENT KT HARIAR. B
FENMIF, BAESEIEEXEN. KENAXRRZAFELR 210, LKBINRELEE
&M 1210 AR (BEL) 7T, TREABRTERY, BRNERBET ATHITEE,
RIAFPREUEERIIRINBHREABRAT, TEKRNNARTEIER, BBKRATE.

frERmA, FAITTLUNERZIEGRNEEER, AXIAK, RZEWR, HEHLENNS,
PRERMNEEMRES. HENFEEREANXREGRESINFIL.

AXMIRENIBEE—TER., FLEBEE 1.1 BYERERALLERIIEZME
i, BEROILERETLARIMERMIRERX M ESMRESIFERENBE.
AN LIERE, EXR Yes, BIE—RRBIARIERFERE THREMIER (BN

4= (EdiEs)), JETFISEBIERIL.

AT EERLIMBA T —T. EINER/BENEEEAREERMART. XT

BHREENEG/SENEEY, XFERMENFESER. XERAEMNATEEG

F. AlphpGo 2 DeepMind FFARIEIEA TERE. ©7E 2016 Fikit 7 St REEN

AREFITE (ARG, HEAZXLEHFHNERERET. ENEERUEREAEZN

AlphaFold), 7£ 2016 &£ 1 B 7 H AlphaGo &R AR Nature tRT—RNE
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Master the game of Go with deep neural networks and tree search NMZEHYH;
A (Silver et al, 2016), ILFRNEBCHIME (B ChatGPT MR EXAIFENE),
Hp RS2 Fa0KEE.,

"BHR—E#A BN T EEEEIE I T EGHIR AR, B9 ERBEAREZRTE, LURXT
R FETE AT TIFGHIENE, Bl N —FEE R BV IR %, FIFE “1H1EMRE" %
IHLIEE/GE, FHEE “RISE " I EE %, X LR B AT — A T s T,
EE THMAEESXIGFHTHIEEE FTARM EGRXIEFHTHIEF S, ETHTHIER
FHIEH T, XLFHEINE T LIHIR AT 2 H BT R AR IS /B P F R /R KF, T e
R SR T LD ISR ERERXTE. Fell LTI T—FF R RE %, IR Tiate-S i ER
BRI IE LS ST, TN FHERE %, el IAIES AlphaGo EXIRMEIRIEFHIXI/GH
BIZT 99.8%A9F, LU 5 I 0 B9 T N EMERTE. XELLLE—XEIE
VSt 2R T ERLEBEF TN EFUNRF, X—i SN 2 LT FE A FT HELT,

“The game of Go has long been viewed as the most challenging of classic games for artificial
intelligence owing to its enormous search space and the difficulty of evaluating board
positions and moves. Here we introduce a new approach to computer Go that uses ‘value
networks’ to evaluate board positions and ‘policy networks’ to select moves. These deep neural

networks are trained by a novel combination of supervised learning from human expert games,

and reinforcement learning from games of self-play. Without any lookahead search, the neural

networks play Go at the level of state-of-the-art Monte Carlo tree search programs that
simulate thousands of random games of self-play. We also introduce a new search algorithm

that combines Monte Carlo simulation with value and policy networks. Using this search

algorithm, our program AlphaGo achieved a 99.8% winning rate against other Go programs,
and defeated the human European Go champion by 5 games to 0. This is the first time that a

computer program has defeated a human professional player in the full-sized game of Go, a

feat previously thought to be at least a decade away.” (FENJREN)

EENZAIUEHEEFPREEERRIA. — M 2I#EFEY (REFEIFRENEY), 5
— N ERERSENL, BBEN T, BREIITLAER, AlphaGo REERFZAMESF
IMBEHERE. NRIFCEEICITANIE, FKSFH Master the game of Go with
machine learning and random search &EiX—m, Fitk DeepMind BIAIRE
REBCNEZNAR, BAB TR ISR, Z—MMIFREKER Al, F312
ETF Stable Diffusion RI&ERER Al, FEHFBEETFHIEEFIFBENIERR. XNMNAEHE
FEHNAE,
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FIMBEREEREEREF-E20A ML EEBHNERAENTEAFEITEX.

FREAFNENESE "Bl M AN FRERNR, XTREEEAHEN LEER

BHAFERIIRIRA, BERSIERTARFMBEHENG (2ATLFINEEFER

T XAMREERZERIIEITIE). I EABBRFENIRG, SRS IR

AURSRERIEL] (F—KORHEHRER. EXETIETERRESN). XMHR

RIRBRBHNEY —ERERETEES AR AT, SIRIEXMEE b it AR
15e B H

K 11 https://www.kyoto-u.ac.jp/static/ja/news data/h/h1/news6/2010/110301_1.htm

LI (RAFFMAEER). XNLIOM 1954 FFFE—BEMEIIE, 2011 ££TH—
RIEX., 50 SEAR—RIEXAIERRER, FA—BERERNFEEENTANERE.
L F 2011 FRYEFRIC N MR REITR 7213 T 54 & 1300 A (HH=F-ARY 32500 £F)
AURSRESRIBR AR B RENR., XEFAERIARA TEARIT, BEFEKEZIFHEA]
Bkexfyy, R, XEFRARAREEBRARNSSULIEHSTEHER idea, 128
#E7HY idea EAREER (INER—E, AL idea A, BSERARRZER
i, LABEAI—MMEZImRE R T — UGS EFFIERNARER, BREImE
TR, BRESEEANE, HARIEETE). XFNAREERETE, EPE
EIERFRASIEAERIAENASE, 2REESRM.

LSk

EX—EEREATABNEERS. PP OISR, — N RERFRIIZER
&, 5P ONESFREXTYRSEHIIXEIRY, B, MRRSHE B AN ARG,

AR EHFI B SHHREM, Btk "BRBTFERF, MERERKE" . K
PREX—HCHEM E, FaEWZF. YIEFE. AKZE, RRlZE. INIRIFFATEE
FUHAIRFTAAR AR TERARIRT. FiY, SERANEENER, WENRES
., BAVSRIINMRIER. FAKEEDE. EARNEF. AKHSRHEE. 8. AT

aniEs], ALHRFIMEMRISEREIERAMNR (ZENETSEHFENE). ZE RN
B MEREFIEERFEIERIREAGED, FXESMAKREEENRS.
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E EANFEIREESFE (A2 ERNAY), BIAFEEND (FAITLIES
WAIEIHSR), HEEMEBEENAE (SHWENEMAEE CRrEEREEREN
B, EEEMERXFMRENR). BEIEXENERSEILUAZECRER, Ehan
BERERE, FLFBRELX, SREFMBNEHERRELX.
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