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Controversy over Current Issues

Six Philosophical and Ethical Issues Arising from
the Development of Artificial Intelligence

Wei Yidong

Abstract: The development of artificial intelligence, because of its great impact on society, has caused people’s
anxiety and reflection to this kind of artificial agents. From the perspective of philosophy, whether the machine itself
can have intelligence, whether it has human thinking, whether functionalism can explain machine consciousness,
whether biological naturalism can refute the theory of functionalism, and whether there is an explanatory gap
between consciousness and perception, these questions are thought-provoking. These Philosophical 1ssues have
showed that machines having intelligence and the ability to think means a renaissance of the "ghost in the machine”
view, which goes back to Descartes' dualism on the independent existence of matter and mind, but as to the
question of "how ghosts get into the machine," the dualism cannot explain it. On the one hand, Functionalism tries
to give a functional explanation to machine consciousness on the basis of intermediary causality and states that
any two systems should have the same mental state only if they have isomorphic causal processes. On the other
hand, bio-naturalism strongly opposes this view, arguing that mental state is a high-level feature of emergence,
which 1s caused by physiological and physical processes in low-level neurons, so machines do not have biological
functions and of course cannot be conscious or have any understanding and thinking. As a matter of fact, whether
a machine has "intelligence” and whether it "understands” are questions of two different levels, and how to answer
them depends on how we define “intelligence” and understanding. Obviously, the core of these issues is the
question of consciousness, that is, whether a physical state can be used to explain a mental state, and the question of
consciousness is still a mystery, On this issue, there is not only philosophical confusion but also some "explanation
gaps." From the perspective of ethics, whether the development of artificial intelligence will pose a threat to human
beings, who should be responsible for this, whether intelligent robots should have identity, what kind of ethical
relationship it has with human beings, these safety and ethical issues about artificial intelligence deserve people's
attention. The identity of intelligent robots, that is, whether humanoid intelligent robots are recognized as humans,
is not only a legal issue, but also an ethic one. If robots pose a great threat to human survival, it is necessary
to prohibit their development, and human law and morality absolutely do not allow for killing. This means that
human beings must control the development of robots. After all, the intelligent machines are created by human
beings, and the adverse consequences should be borne by human beings themselves. Therefore, the influence of

artificial intelligence on human behavior should also be regulated by human beings themselves.
Keywords: artificial Intelligence, functionalism, bio-naturalism, consciousness, intelligent robot
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B RAFRRAGMM, BRAWLTEA TR PMEE2RT. BR, BEMEILCRER
MA, FREFANERERBCEREGMYE, aERAMERTHA—Ex. AHEAMEY
ML, RATLLEGRIL, CAREL BRAR . ROGELRAA, ATHROBEREARAT
EHABHARE, BRIHLAR, FRABBALFRZASNRAR, CRAHAERY
WG, EEMAAIFROZLFHEMME, HFAMNER. FEEBBAGTIHER,
HABEEABEARTHARIAR, FERBEEME, EAGEME. LEAEALY
ANBAHEEARBRKORE, BLABRRAZLAN, ARG ZEPERARBHIAHRA. &
HERE, ABLABHBBANBR, BEFEBRAHACHEY, EANRREAREE
MAHA TRARE, ATFEHARTEFAGYELREHAHA SRR,
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MR E%, BRAAEHABRE M. (CEEEAREER, ABEZEHREANGENEERILEILE,
FRAEEMAR TRHEAB, MALEREZRBAR. BEFM, \TEENERERNAE
Dss. ATHEEEELR, ANER, MAERAEHENGTE, T2F G EERNRR “BATE®E
" ; WAANES, BENTRER LEEAIMERIM A EEL G T, WA EEBE
R MATHERR o KEBATEMRIITEN “BATERER HRAEFRER, FKH
A “RATERERR ; Bills, MEMMIRSTARTFESN TE, AR OB SRR EEL
HEERE. A, #as MBS TSRS FEEMBERARR  RETAMES NEFABK
R A EAMAEANTEEES  RNERTE, MEEME, FEEERBREEMER.

— HENEEREBFAEANE?

WIS AE N REMATE), EHATHE AN EEERWEE, B1956F ATHREESRE, BiA
ANE&S, NEEFNEMEITE, SCOE AT LR, #HREM MR A A S . S0l
PR, “PBATERMER AMAETRY, MEEEHIER. AW, LEARR, BALE
REATIRE, EMEAMERZARI B TBMAESN —FHlE, ©

BASR, NTHGEMREET, AR ERE. WA TEEERN HELAEHE LRE
FREFHRE , ERETEN. MM EMAAKLSEFHE RS THEE, Frre2MEEeg
BEF;, BErRESHETFNRF, WHRMABEM. mHEkIE K, £ ERIERTTH.
B2, HRERAMEMEMEMOMA ST BANE, MM A 78 s LR 2% f R 2L 008 T R
B, g BLERMOHESAETEE, TMAMOBES RN,

REUARRRBIFRBEEER, EMELS, REEREKSERESE—NFE, H
B, ‘M EEHH2ME, ‘B4 ERNAENE, gELNEEERGS. ME-FE
(A.Turing, 1912—1954) RBE, AN EMMFECTEE, MAR CEGTEHBEETREAHK. @
[ i A Y2 A AR AY, TR R A EIRERF SRS Sl R sk, KA st R
AEH. EMEELN FFEMEMT  WEKEEESRGE, INERSERYEE, ERA
HEHE, ERbeEE. B2, \NEBEHEGARN FHIE ERAELEARAY, EU&
B S A A LRI .

HRAKR, FTERBECRARENRSE, BRERBRLEFTHEARE, IHREE. EE
%, BEEENFEVLGEASERS, QENRER., BEEE. BEBRE. MERIE.
¥ Er AR, TEREREMITARENEF, SMBEENBRBRETLAME, FEH
BT DR T E, EEHFE. EAGRE LAl 88 5 00 SRVt v] LAGA AT RIS . R AR
T Ui, HRESREME, RSN N, EREAT2ERNEE, BEMNTREAE
B, EMWES ‘SR BT MSETHREEE, RHEMZHENAMENMNE. 52—
fEBRF R, 27— HEFRF.

ERETEMAI2NEEAE, BECHRIEYERREEETERE . BRIRE, B
2, MEMRE. WA EBERFERRE? W22 fEm.

LERTTHRT. EERENERARE “HEFTUAEMx” - BEN X7 , RBAHESSHENE
PISE SR E, BEAMEN. Y. EBN. KF0; A8, Fl3R; Bk
e BEERR. BAEN,; EZHEEMKEN; AKREEY,; ERMER; REEECBBNE

() K.Sayre, “Three more flaws in the computational model” , Paper presented at the APA(Central Division)Annual Conference,
Chicago, Illinois, 1993
@) A Turing, “Computing Machinery and Intelligence” , Mind LIX(236, 1950): 433-460.
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B, AR A B2 R2EE, 5%, EESES, FUREEMEA, W, ALil
A NGEMEIT S B AR R, BN, FREESIER ARG &5 H a0 E A sa AGe
e 2 N A EE LU B R B, EHEM B AR A ABERIERIE, B AN e e R
HOMEENENBMEES. il &5, FHEEEITEFENRES, BAEBRMEREE, EEiH
&, W HIEAR, FRER. i 2REANESREN, TREEEAREEERES.

2EBRE . B (K. F. Godel, 1906—1978) ~ E@EAY TIEELE , FIcysEngm
REBRFYARSA, FAI EEEFN. FETOATHEEREETHELZHH T HEAEKX
AHERG F7 ARAEAMEN, MEE SN EmEa “GF)” —RUMN. ZEaR
AT {1 B A

(1) “GF)” 22— “F" %4, EFth#E “F" WHEHA.

(2) B “F" RAFREY, BB ‘GE)” BHAH.

EEEAERE, M0 EAmA, HREBEEFRAR, EZAEHERNH R, FiEdET
HOWEHEmAUMEME, mMARNRAEMAERARS . SEBE, 58T 2RNEHFR.

B, SEWMATHEEEEARNE EARE N MENE R RS, ORGSR,
FERAGAMEOEME B L, BBEARTEBME, SEBEET2EN AR 2 SRS
&, BARELEMH. HE, BEEEERY, sHE®A2ARAK, mEAEM SR HHaE
BEHAR—EE RS, EARETETATHEE.

Hx, BB ABEZAENUZRAISEE T REEQNEME, MEMERER. F
mn, “[EEAREETEHESEEEAEEN”  MER=ET T EMEMN, BEMEELCH
AFE, Bk, REAGE—BOLE S Zi0. GHECKEY, FaEk—EEq, BE=T6
$ET EHET SRR R EM, WM AMMESHIES. BA, —MAERMSEE, KH—4F4HF
AERTE H10 B BEZMEL D, MBRF AMENTERPDERE. HE, FEMILERFHE
FEANBEEH , thiZ A BREFREARTGHEANDERED . NEESHEEMG EHETH oK
HREHAERTEFET . BEEWE, WABEMIEIER 4 B RS RE 09 77 TH 1R 7T REAR &2 R EAE
A,

ik, WEGREEN, BIMEAREREELTEEMNEHTHEARN, WA EMEiERY
ANARZABLER B IR . Btk al, APIMRA S B P RAARM X" , MBAFEKR. O
EEY, EREARAGEHACHIERRTEMN <" AIREGA N EEBENTMEE, S8ER
A M, SHABEAYRRAZHERA THEELLEAKTREN I, EREM
—(E RS EAERMANSEERT L, TEEREEAS. RE, AMPRMEER
BT Tk, R ARH SR T X THRBRE NN EaERR, AMaZEfE—
BERETEENGFE. ErRMEEE, AXGHE—HFEE. &8, HREFHEEEN
i, BRAEFNEEEE RN, EAN T A NE" MRS R T E .

SHEEMRE. GEEMERHEMMATEESAYENBEARER AN, RRAGTR
MEEERE. S8, AMATRKRER, CABUNEEM —FH 5 AR RE A, FrE
P i ) e SRR B AE — AR, AREEABNERIERET o LA—# 18 i 5 Rl S RE ) HO 1 A7 4504
B, EATERPHEBR “EREME" o EEMN (H L. Dreyfus, 1929—2017) & “&#%H
BT MEEXRHE, MWE GIHEBARBMAEY FHEBORRREEMEY f, BHATEEEE
—RFH A BB R — R RE, Hr S S ERIfE (7. Haugeland, 1945—2010) %%
B “aiERANTERRE” (GOFAIL) @, E— LR, A SREITR RESEE —(EE B —

(1) J.Haugeland(ed.), Artificial Intelligence: The Very Idea (Cambridge, Mass: MIT Press, 1983) _
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HEEMA R E SR E TN R P2 . EEEN Efied, #BEERENE
e T e 55 ), T MR S 4 T R AR B & A BRI Y 3. @

A, BEZER, EERGTRENASRERAS, MEmBEFEREFTE. BREBES
FET ARG, A BEHAYEPT R R AL R S A g A, EAREERERE P ANBRIER —(EEEEE
WEH e PlIINTH, MFEERLAERRBR THBABME, SEANRERFREETHEES
BAIEH. FrFxefsBial, e B, MAME — TR AR E B i, EHE
HEBROAEBEK . S, KMERZESERAMERESHRE, HEEREA KBS
BERBOERNE, B2, EAEKRENEREAGFE, MEERMEE, BERECKMAZ
BERBIEREH

EE AR TGRSR, UERRAINEER L, R EE EREEE NS
Ao Felth, fiEfEE —EamSEERHE —fERZEG R, EHRHUERE: (1) FERES
AT I MERE 12 0 T R A2 A GRS 00 o I A RNTE Q0T A 5 R AR B OF A A AR A B 2 IR AR
(2) MRMHREE S EEEERTRA, 775 M AE A B . Bk, 2A B
HEMEBEAREERIE. FHE L, B 02 685000 8 B 28 kb 28 R e
(3) 2EHHEAEET SR LIITEAEAL . WMERME —EEETE, WE&a8 M RHsE
BIARMITAGE, EERETERZSHAREEEEGNEE. FEL, FTED “XHA&E
#” (Support Vector Machine) J&RESTIEH i jE 7 K SRFPE SRR o BB ZE A # A% KB RIS
A, FLZERESNGESES. fFESAREAEENTEMRSE. 4) KiEns EHRER
SRHEMGEE, BBAMTER DR B T SEHMNEE. B2, EEETER, SEEH KN
METEHEAREEM, E2OERBAEEAN TEREHANERTX. °BE L, HEEEMAE
MR SR BB RS, TR RN, T HREE N TR T BT 1S B R
AR

Mz, EEENREENGTZEE, BT R, EEEENE. e, 28, »
RSP RX5E, MR A TEREWFENE, BECKRAEEEEEREFEE. E2&A
TERES B, A2 H AT GETE A R

ABE RN, EERENERA RSB IE TR, ™A SEE 5 @ 5
o —EEHE, ZFRHMEM N AR, EFERNEEFAN —EARE, M\ (x) =HE
Y (x) , B—ABERNEN. AA—EXNERAR, SRFBERSL S, FNLHITRT
(Andy Clark) f8HE, VA EEIIREEERAYSBIESN RE, PSR TEUES Y
WHEEH AR ED . 78 . BTEMEAEKBYERNME T/E, AMOZFREMER, m
AMEELFREF. °BE L, ASZANTEAB L EEAN, Mk el GREFE @A
SEIER, LR, BABEESREFEAEN, MABEHRARIR N EK, LA
ERE RN, BMERER M. W LATHE, #as AR R R, —ERER 5w A
SEURI 1 R A €

— HERERA-BRHNEBES?
MATREMBA —HREAER “BATER" Ffm. fF2URKER, HarR s 7 &N

(1) H.L.Dreyfus, What Computers Can’t Do: A Critique of Artificial Reason (New York : MIT Press, 1972);What Computers Still Can’t Do:
A Critique of Artificial Reason (Cambridge, Mass: MIT Press, 1992).

(2 H.L.Dreyfus and S.E.Dreyfus,Mind Ouver Machine:The Power of Human Intuition and Expertise in the Era of the
Computer(Oxford UK : Blackwell 1986).

(3) A Clark, Being There: Putting Brain, Body, and World Together Again (Cambridge, Mass: MIT Press, 1998) .
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i, MARERERGA—KELE, MKEREFELE—EUEEE. HSCSCHRZEEEE, BH
BERRS — AR MR i, T EAE TR T, S AZSHRENR AN,
RER, BRLABMICECMOERENTH. MARER, BTHRAES; RN
B, BlesEmARH. RRaRaste, Snoman —FEEESE, CHRMREESENR
ZEHHR , RIS U AE R EREARAE R, T2, HEEYESA BN — @82
HOER . RIBEMEEE, HiMEERR, AR CHREALEEMMRAEHAFHNEDN, i
LL, EFTREAES. BEMHEMRE. SEBE, 5187 Fw.

M B AR AR A R R R R M, WA H TIER R — AR T RE A R
HE AR SRR A B, RIS E BRI, ERAME SRR
AR ABMER, ERAAWAET, BAEENSEEHRMBEMMBANAEOERE. B
ALET 2R M OME. REESHMGEMME, AT eEABEEN. B, AME
AR B SR E AR ERE A AT BB ; NS, ABHEECORKESEZ S, AEEERATE
HzHOoRAEsZHEEN, REANERZRABERZHEAFEDE . LEEE 2 AR5
_.%o

R MY BUA Y 2 B IR O AT RE, AREE, HeESEAER ARG H P REE
BT ? ERRAEE —BXRWMEE, ifELERERN, 2EEEMERN. HRE
M, HRIBRAZEIREEYARARYHEE, FUSBABREREMEG, ATHSLEE
MBS AER, WATLEREN (AKEBME) , EE2EEEN (PAESE) o EMZERF (John
R. Searle) FPEEERT: “WAABZE, —BRENMFTEREETERMAME - EREBMHE
ANEHEFEOCEPEEZLOEBREMFAEMEEER EAROMAR? 7 CEWMERAG —EE
B, BAGESEEAGEATEERR, AP ARERS S5t s OB R EmE TR OH
ARRE. SATH IR 2, SRS MR EHME R R A G AR, EA I ATERE D
A S REA R OEERE, CHRANARKSEE TWEEANRAR, HREWAF S
MR ERE R R . MREERB AR AETRE, HEREGER R 2 ERB AEN
H, KESAGHEE, EE# 5E T, BEAESR THEAMHEARE, FREEERIT
THEMTE, mMARESESE. LHEBEERAEEREN, EEFEG TH?

HE, MEMEREEFGHE THRNESR, EMER, —HBRFEIREERMNEET, S
MEASEFGFEEHEEL. SHHEHEME ‘5 B/ B ANTHEEZHEMEN. AN RS
BA, BRAE—EATERNEEME — AFEELY, BESRA. MU EEERMNE, &
BEFAMTHFEELE, MAEELESEEAHK4EHBE,

YA LEPGEMOSE, ERNETAEEOEMEEEHEM. DS ERE —FEEEE L H
IR, HF®# (R. Descartes, 1596—1650) B _JtimAf DB SFE RS, B _EB AT,
BECMZMEEHEER, BEEEEMBEL, DENMES S8 mMOM—TH, W
By %, SRS ORS AL, DERERADHERE, BATEMEE. KEHH
ROBYERFRAR AN FEEE, MER AR A TEEITEE. EYHEERE
[T P B, AR R TEARAE (eI R KIS A2 TREZER B AL SRR ) AN RE 40 7] B 20 7 AR R
Wg? totn, &, EHER. MEEALRE., HELREFEKEESE.

EHW “EBPZHE”  (brain in a vat) BEERRER KR ERME L. HHEESE
A s, —M A SRR R — R OB EREE. BARE, wEE. sE. R,
ENE, MR ER, SRR Mt R . BN, FRZEEE0 AR —E

(1) IR Searle, “Minds, brains and prcgrams’ , The Behavioral and Brain Sciences 3 (1980) : 417-418.
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ERE, AR A BRI B E . WRIMIEL TR S LT A Tz kedf, BRI ZI MK
HARRE R “AERAN GRS EROHERERN — MR HA, AR A TR R
N RAERCIES AOHERBEADER. A, AR A RIS A T 2R,
EMBRE—FOHERE, WEERA, R MREAE B0 —E A fEOHERE, mEANE
MZBE AR Y R o

MEERAED, MRAAMEEROMALSR, AEEMEEZE “Bh2i AR
BRI SR, IRAVIEPER AR BAR A S EE 0 BE, WARE R —EMRE Rt E S, S5
ok BAERIFHIRFARAIEE, AFFELER. BF. AR, EENEAT2ELIHF A EH
B A RRINE, 2R BRI BB (E AR, WA AR e EEEESEY . FEE, RER
IS HE AR T NS R AR T RE SR A AR T, AR R B RER A A E  2E h HORE , B o e R Y
Bedk. EEE, IRFTRECA MR —EIGKRE, ZokBEE Iz mEg i A NERER —, B2, B
REEADEARRE “MITEIRZ eSS R LT RERMAT. AT, HEE, REARES, RIERK
A ERsEs, WRRATREAERAOEAMRE.

EEERE, CFREERRRECHEARBABEHTE. fFIEMEREEBEL, OB
YA RE S0 P RE I (R RO A AR . TE IR B AR R TP 2R 48— W R R 2 RE Y S
B AN AAe MR, SEBEERAE S EE YA AAREY . LREEEE, OER
BRI A A B IO B A TR AR S . B NENCE EIEIRRE. flin, —@EEE IR A AR
—(E &b Z G o A B R N, EEE T T R HEE R .

WRIRE H R OHAR RPN L ZRAT R A AN, A EM T RERTRAZOR, B
BRANTRET2EEAN, BREAFET OHEREBHIYRNEREER, WHRNES, S28M
R A DB RE R B W AR SRR BN, MRFRHIEMEATERARATAEMEENER
Mg A D EAR B AR RE , R BRZE A LR M Ay, IR AR AR AT, RS A I SR
FrLh, FREMBEHRE, A\ TEHERARETGANKEELEAE, HORMIMERIIRE R 1%
o WRFAMIF M twt A T8 GE ARG HIRAIE, IERE A MARLHEMA, FRIEEXHE
MIBRIENE, BIE TR RERNERAE. & HRELE T EE LR E —H R e
FEEREEN? A BEERE A —EOHERET HAAR A EEfiry KRR O FHE
W, DR BfTREE R ? EL A TRl T AR AT Sk i a B A R

= DREERNNEN BERERAKBELESTRG?

EMZAEE A OHRBWEE L, DREERRR, OMEIRELE A\ S 2 KA —E# 4
NEREE. REDGEEE, EAWERS, SEMEARBAERERE, BIEAHEE .0 =AR
fBo E, —EFFEHEFEAEFEAMHROERE. EENFEE, 2HEWEARERGEEL
WABE T ——%E, 82 CEMHHAR. SMEHER EMET, A83%UFEEEKE
H%, EEEMFHERET RS mMEEN.

hREEFAEEBE T H “BEEMR" (brain replacement) CEIEEHS2IEM IR . EE
BERAOS =MMESE: (1) R4 2R 2 E K MR — AN B A #88 7T B S A\ 17 R A
EUEEA T2 TAR, (2) AMREAEEHAE FEE, CrREMBITBMETR, ABS N
AL, (3) FEHERARIENTEES AEERN R BB ARTT, AP EEIER —F#%

@ %Eﬁ%*ﬂﬁﬂﬁ BRFIEHE (Clark Glymour) 1M, BZERIMLIERE, S MRS AEHKENMET (Hans Moravec) JIAAT
% ﬁﬁo
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BERIERYE. —IRE, EEREERA A 7 BB AN o #9 B A A8 ST AT A

EEDE, W EMTEMNEERFEZBMBIEME “BREE"  (subject) HINETR N ANER
B MBEBNESE, NOREMBREAEIITARE, T EBEINEIELE, aE ik
FEARBARRENEN . BARBNESHBGTERE =MEFARE, BREREDEZ
RESMRL R M/ M H E A BB M E . SR, SRNETRRBEABEYFE MEENE
RER. BE, WREERERGE, ANEROAG R, ©

ER—EEDRESEE, EWMUHEGRNEMETHEL. ERER, AMMELLEHMEST
REER . ETEE MEAT, EBENSERORNE, SERETRE ELanE, RRE
WER T B ? RARERIREE RAEMARE, BRE2AZEHRHIEE R —ELamtE. &
BRE, MAAEHEEREREMEE, TIRNIMETEETRIRRETA.

EAMENEREER: W, ERaAEZE R ERRE, EREMETRAR, Bl
FHERERBE2WION; TR, EREHEEETRBAENNETRT, WHaElE G A58
RiE. WRANBENRBHABEEE —HRANHETEREANER, EOFLE —HEAKTEE
MER. A7, ERARENHETTHREIME, 08 R 5 e B BA SRR AR E ,
ARG LR ? B —EEWARRRETERT — T, LR, HFERZMEAOAR
RIETET —F, RERATTRE. EERG MEFRROAN, BB THRARE, B
RERAMET, @F TR AR —REOEFMEES. RURMAAETHEEAL
WA ZhREBS 1L, T HE TREAGQSEMALERRS, IRBERM AR SRS —(E
ke, EEERAERFEMETHEBENE TIREELN. FiL, SERRLLABRRASR
6 [7] T E B T A B

EEER=EATRERIA R (1) B AR b EE A E S ARG BRI AR e T
KESRIE, BERHEAEMEN. (2) EWXARPHNAEROESHERTREATMERBE,
WHRETHRTEE, ERARARARERN. ) ESEERLFTHEEAEN, KR eEEL
EEEA. @EAHRS RN, HENERERER BRSO, 2 ElRe RS
ETERABETE T, FREFENRATBENER. £—25K, WWRERANELRIBZRA, E
BRE AR RRA AR ELE, RRAFEARRERIAE. HE, AET6
OE—MEREN . ETRAEE, 2 TR RIWR G 3 R,

Rz, DREERER, FEMFEITAKF LBRE, BRE tWaEH (T E KT REH TN —/ M
Jo. —REAOHEEH, — R, FRECEMERKT ERE, EERE, NRBEZBEEAERRY
BN ERABE, ELEEHE, SEAREE T REEARERMERFETRT, mH
1o M R T o — (R AR A B AT N TR IR RR . R ThREER A K, EE
ERZUNBEBHATLERERDALZ, EREREARAERN, ZE0EERELIAREELNA
R, AR AT RFRMEELGES. KA. HES RGN HEE £ B
RBARNFE . FHit, FEEAEBRIEAGETE 20 A HaS fE A 2 2 Rl

EMBERERBAETHEERK?

20tHAE 80, EWMAEMEHRERMKMIT, EHIIEERREDN TR, RELMA
RER, OCHERBESEXOBRES, EHEERAOBETHNERNEBRES E. HETH
EEAGANEEELSEREN. Fit, O RBHESR, SERERTRAHRBARLITR

(1) IR Searle, The Rediscovery of the Mind (Cambridge, Mass: MIT Press, 1992) .
@ S.7I Russell, PNorvig, Artificial Intelligence: A Modern Approach (third edition, Jb7: FEFEAE M MAE, 2011) , H1030H.

27



e WA B ESF

ZO—hEE BT

B SLLC THREAS RS P 2E A b, i EL & SR ISR P AR BT — (B Bt 8 — A B R RRB A 4,
BT fraMBis, EWit T —HEERR, efEELN “hE"

EEEEE R R A E R ORI — AR TR AIE (G
siy) fI—HERG (AREEZEDH, AES AT M. B i m SN A5,
HEBREG. BEFMAEERF AP RAEE (cPU) |, FAIZSHERER, SKEGHER®R
flfray, MEHERBABHES. EPH A ERREEANEA P UFRMEE, KB
BIERICEHE S (ENHAD) M HMRm R GRS, WHE AP IR GHEELZX. 549G
BEFRG LSS, ERMERERSN, ERTHERES. EE PR RG8E A UG E
AR, & LEARMERENRR —HAEME. BaTMEERFnEEHE. aREESE,
RHEERFE RS

Hit, EWAR, FXEFWA, WREBAAN, T2 AERL, FHUFH—HERES R
ARG, BRAREMF L. ElRRBRAASGEEE FICAHEMR, BT —EERERF,
AR EETEM . CEMMBE TR REERPANLE, ST 805 KR 7t E £ ERER
AR, EHERER RO EATTS.

R, MBETA “HEET , EERET ‘Hf” , EBELETSEBROME. EREEE
EBHER, & ERAEHNFTE, CEZAERE, HREATEHEEME, BEEREERETR.
EMREEREERAOE B £N, MBS RANELGEE, DREMEFERLSEHN
BEERAN, BERGHMERTERFENEREFAS, EZ NAROMEFEHEEZES, &
—ERMHES, WRRETHES, RFEAEH (F) » B, SHEWNMES. HF %
fE” WEAT. AEEEAEN. A0, RERM, BEFREHE, BATMZHEARE,

i, EWMATRENARBATEEAEE, mAMRA THMERET—% B 7 st rsas
HARBIRRE, BFEASGRH S8 AWZ BB ER. ZEWME OFE. KEERFY —30F, @
BWEE—ER R, RAREL. BENES. MEEERES. BeEE. tALEES. £2&
B EEE T H RS M R B, 8L, BREFEFRANN. 28, #AEFRT
EHHEfEEI, HER ‘CUP” RBAIBTER, EEAH? EEANSMA L EELFEHREE
0SB — (B s R, R A\ TR BB R B 2 A Pk

P XER ‘“cPU” WMENMET, B ‘HE e, HMETEN. BE, ARHMSH
X, “CPU” AR, HHMPXEEGHM PO, HHMATEGE, NETEEEEN. EW
R, BERLERTEERNBE —EANBTPAEEN, AP NGB, it UAREFEEM
MR, EWMUTEER, BERNEELAGERTSBEFR, BEALSEEH. i, KEEH,
{H HLAR A0 R HOB A 2R A o

EWMHERERNMAES: (1) StEREFEEAN (WEH) ; (2) ABOEERL
HANA (BEN) ; Q) ABEAGHNFERERFAELENEAERSH,; (4) EVIEEE
. EWMEN—MEGHAR, BFEROEEARTSN, B —E8FTEF 8w REE— MO
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