The Singularity Is Nea

When Humans Transcend Biology_g;,;?

*
-




P A
ni }'I__:l‘ Ilﬁlﬁ The Singularity Is Near
»ee When Humans Transcend Biology *

ISBN 978-7-111-35889-3

9ll787111 |358893




When Humans Transcend Biology

AT Wb M OAR A

China Machine Press




. EkZRETH

RFAER DR AMAIXEME, Fin i
REIEMBETRT

EEE L BT BIFXIEMEIE

NFEE

LLZR ERREEH

R AR BRI ER AT

it HFETRARMFIAE S H  4.250001

W 3Ehttp: //www. sd-book. com, cn
%47TER. (0531)82098027 82098028

MR IELHE
WWIZRFTEEENRI T ENZ%

A& 16 FF(169mm % 239mm)
Ep 8% 17.25

F ¥ 20FF $F W2

B S 2011 10 E 1K

N & 2011 EE108E 1R

ISBN 978-7-209-05891-9
T A 32.00 7%
nFEREE, HSMRIT R, BiE:(0531)82079112




W E | mmw

21 HENINIFF G, XRAFKHE LR d ., B#sh AL,

TERXFEN - ARKWARESCHFEIT TR . BERMX MRS
FEN A, AZRABIRTIAE N RBKY. RMERNYRCH, HREHFmHRER.

et ZM=14FE, FAMERE., KER¥EXE - BEF/REZAEE, HAKWKY
PARAZFRFEZ—, MBFEHEABERKDERNERNAGC, EMHLHEE (The Age
of Spiritual Machines) &, $RH T —KHEMEH. B FLU S TRIPIREERE, i
AR ARTENE N TE. K, £ (FAIEL) XABP, M rx—g
B T—FrB: ARSHBRNBKS, EHRARM KRS IAMETTHSRINOEHARE
K, EEER, AASEEIERNEBHESES,

XFHEMESERTSNAR, XA, RITWEESEHEEYIL, HEEEEE
Wi TARNEE—— MO EESEARE, EHERIMNEBARNEYIHRR,
KAMBRNACILE 1. EXNFHRS, ALBSHRHR. LS B X FR ARG,
RAOTTLMERE R RAF SR, HrE—RIARNMAG, BN ERBREE:
AEBAREEE, FRBEER, ARERESEH, HHFENHAE . TURAEHR2E 3
Yk, K EAGE 3 AR R AR, LRI B A KRR, R EA LIRA
YRR S R A B [R) R

HE5E¥NES THARRRE BTN, FANEEEIEEXNEN. £BHAE
Xt AKRKZBHBOATRME WA, EETIH, BRET —RHO0M:
FR MY, BRBEERAE . BIEMNTA, EMARERFEEAEN, BRALH
18-



wwow | EARBHTE

2005 4£ CBS News Mk FHRimnHHe—

2005 4 {St. Louis Post-Dispatch) F#m4&4IE/ MR BZ—

2005 4¢ W@ BAEREEBZ—

UETARTARMER S A AAMIEEN, AXNHARE L RE LR AT R-HR
AMKA, RARBZARMMES, KBEAWRIATAHAFRGEMRRES, HX2XBWE
e R SRS, HEFAT MmO ARI] A MHRE XA A I 463k A AL,
H¥ 4k E ey R

—— R4 - BTk (A EIR)

“EBABTHRELBAE A FUMFHRBGR AP EFES—E, BAHCRE
THRANMENIEL, MAAELTER - BXR—AFFET2HH, A RZRESRHAA
BREHEEAAE, RS —ForHTHEARE, PREFRAERF LG LIFA
A, ERAALBREFRE

— (e E 9 AR)

CGARLTAAL AR A 205, XA~ SAN S BRGEN - FEF R
BRI E, ARBAE, RAREPREALTHAKL . FFHAGLRL,”
(s K MaiR)

“ f.ﬁm ﬂ U,.
—— (A BRI

R EREALEEALARSRLTRAFHRRALBR, FRIABLAERI
MA B KB H—RE HRE, AR - AREGRAZA CRRZHT
— (BRI RAR)

“ R i% A R H R ZN R R LA R A
— (e Bk FRIR)

CKBREHZENERERAEROIR, 1) ERET RAALGHINE; 2)
H—-BHRESAAS K. HE—A X100 FERAHKE, EARATERS 44N
M 3) X—RAEEELMEM. ABRATEFFETHEE, FALR, BT, TR
fo R gR AT ik, 1240 A B AW E ALK FH, RERMABAS R, CHERA
SNl RO AL ARERE T, & - BERFRAT HEORAREZY B0 BME
m,%%QM%%ﬁﬁﬁﬂ%ﬁmoﬁﬂ%ﬁ%%ﬁﬁ**+$ﬂmﬁ§ﬁ#$#,ﬁﬁ



1% 1972 4 ja k) (Population Bomb) , %R A2 HEPeHr £k T.”
() HEARA, UL - JUA

“ImRARAM L, BER S 2H5AME

—Businessweek. com

CABRFTAHAAREY ., HRERFXGRARA, FHNEFRFRLEHAER, &
ERENHAFN - RERFZHHPLSALFES,”

— AT A

“HHZANARRERG—CEAE, FEFRCLE2EHRARTHLGTH I i
RLAEFHZT . DB KIELAERE,”

newmediamusing. com
“at R RG] A e Fw L
—— {Kirkus Reviews)

CIX— AR EARALBTHAG RN L, SE2H R MRS EEZ G FRL
E-REIE e Rt 2] g R Ay R Rt AL MR A Yok A bR, IR — R HE R

Autodesk 2 X A4 A, #4- K A

“F o RERRRBeEGTMALEEARBRRGA, REXAFAFREH
AT ARBERATHAR, REALBRASHEHMB—ARNALERR G F X
AMAAEA Y AR

—R - EK

“o Rl T ARA G RSN (THERN AT RN LS, THhAFER
Hikin) VAR TR, HLAFAEAF, X2 K ER2HE, RARTEUHAR
J, RPLIEREE RARREES, FEEATEMNEAGALA, Edobfoit i
s HAN G EES”

W Fi, WHEER, ANTTFRABRLEER., B XEMM,
IBOT T##h £ 4, Segway AN %, $EBERXARLFEAH

“E B RARNIANAMAS Al RBF, RFERAET AR F A RN
LB, BRTHRORLYRABALIAWAN AR, RS ARG A HRE
TARANBRAALG LR, FRET-ANAZBORE. AARBARAGAL
LR

—F Rk - HREAE, MBARRLTCHATE, BRRRAEL, BT - %k

“ ko3 PR K B MR LE AR, A ARE, T RER AR K
LERBHAEE E—RMGAEEERRAGARK, FEGERE—FART & LB xS
WAX, RMEkG TR AL BRI LGRS AE,"

——SUN A& thald A, TEREMRFR, R - FH#



- N n

YUAMBEBIKRKSHRAMAE, WFRIEIR;

YAMNBEBREZ ARG SHME, WFRITREREX;

HANFEeEBARFARGEE, wiFXa2RNHGE SRR

YRR ILWEER, REREFINYR, EGREZYRESHRENHFR; FERESG
MR, FREFENEL, TRHEEENITER, YASHRUGTRENZRE, Rl
RBENe AL ar A,

15 BRI LR Y, IEREIRRMERRA, SOV — BB NED, b 18 e
P TP EALAR 20 HEREASKFEREMMEET R, RE. A5 KBNEH, it
YIRS R T ERMER, RMAKKHFHDBIRET .

EERREREISRK, CERHTHREM. —EfE4% T EEERMFRL, B
FRATLMRK . B —REPEIRAL; 53— ERFEES XAME . ERES A KRR,
AU ER T 2Bk, ASCRIEFERXEMEFE RS, ASULRRHER iR

1998 4%, RIVFENEHRFRARRESHFELLLRE, EHEHTRPIRSH
PR M SR, RIUBREAE A M — R AAT R, EAEBNR B A L 25 R
AL TRENR, WHBEERSNERRBEESHEFARAL, ER, BEEERIE
AR —Rp iy, Fet AGERPIRBRGAREERE, ASTRRBSHE UGB, HlH
KEREZEE, WHERMNABHIE Internet |+ FREIF, 2008 4F, TEEIFED T -NHE,
WRIELEMRESHRL—IT “HRR%E", ITRENEHRABEFRR, BET & (#
AIIEY BEH, HTFER, WREN EERT - SIEAREAITE, RAEE RS MR
S - EREBAKE. ATEARASENIFEEEY, REETIERERE UCLA BRREH
FUFERAEL, LTA (FAKE) &FH, WEERRABHHRLRREH, WESR
HENELARX, REHRREOT L, BLRBREWHTRE ., The, dPFEsr
#, ERBFHRANRIEEABEE L EXWEEREG S (BFE UMN R a5
%) BWREHBFRPL, MBATENEE, BIL™ETHRRBHMWE),

FEDRBTHCEN Y = /X BEML L X =0 848, XMANERBFMEKX,
HL B My AT EBRIGB AR, fEX—m L, W5 ASUREIT R

EABHEFTRES, ROKATABOIRTANNEALUTRA:

(1) FRFESERIGIE

FHRAMETERRI SR BT R TERE, FHOGRRRMENGEE, KIRHH
L, THAERE . ASHLBMHEERA SHER— S ARRHEIE, R RIIIEEIR,
Mk B MERER.



(2) ESMEFMRRTE

FHAWEEATARKHERSS, BAENKEZATREAHHETL, ATk
TEAE 2, WARAZTMER; EEELEY. STUENRERBAHMY SR
BRI,

HEABENERMERHERCHALZL BRI,

(3) WHZIFE- ST IS

BhEETEHE 2 ANFIZE: BdEENREEZFRAR. REUERRNER
Rttt R, MmAWEaiLEEm A&,

HERESAREAIE, B—rRHEAME. SREFARREERYSHERER
AL A,

(4) FHETBLEHRXE

APEPEY T AR EREN B K, AR BL4ERE; ARFRY
FHFERAMRGBEEBETR; BPURTHEAELEREM, LITFNRERETHEE,
FEBI T PR B 5 B, BBRZPR T R BRI

(5) GNR &4, PREMA S EIA

GNR £=[TA AT BAI%M . MR NBE (C) . EHPWEMIK (N) Mk
EEMARNILE (R), AHREERMEBERATIES G, N, REE;, KHE¥KH
FHWAFRERNN, FES AR, FHOMELE, BEMHRRERIUR ¥ AR S
R RSE, RIEXHAMIEA,

(6) fitE TERAIEF

“HERT REMMEYETE.

o “HEFY: “HE BLRIT-MBE, AHRABENERTZEWR, XTE
HWELBE—RERT, HPEBTEAAGENTFEENL, NE¥, B #EXR,
FTARELAN T EHMEA R

o “FFAAEE". 2009 4E 2 F, Google 1 NASA BEAE S T H A K%, BEMR “A
FEEHERBER” .

o Bl (FHEKIE): HEXE/REH. BS, HE, NZROAERHA “HF7,
&K% F 2011 4 Bk,

HTFABBRAANAERS XX, Hitd FEIMRRRR, BiFkes RERN
MY, HEEELTHIFEIE,

EBMBIESE T AR, WEFTRrE. PIRHTE . HRBRE. HR 1A,
SEAR0 AN, A FXIR, ERE. HE, K, M8, IH SRE §238
SMAREE. ket EeA, . KEN. TR, KEH, 9EE, ik "
B Agw. KEE. BE. RA. £, ByH, UO%. AHWELZS8S, ITRE
R FA ARBRBRE, R QRIS 5 HR AR L LR AR AR

hFRFE FREHK



- w W | H a5

B R

“EINAE— R AR CEN P ERERE AL NEETRLEAS LB T S
mE,"
—REE - B, 1896, AR ABA

£ 5 F RMEREIN B SRR EWR . RBERXAT USRS, YHMBEFB
ERB A CKRERAH 2 AfeE, RELRAH A CHRERH 4. BNRIEERE
—AEB M A ROAE (XILFHERESESEHEFRNEA T UEERER L 10 4),
YRBPXFRATT, BRI EANNE, RORKVEBEMHEL, Hl— 7 HHL
MEEEBENESLEY, ZRERSAEGRTADURARANMA G, URBLK2R
WexE

KX GERZARK, ISR THESRKANER, FUSFBREZNHTRZE
AL AR R A E . HEROHWHERZ T, RATT AL # 5 8]
PR — 17— ZBZFHORNAGRAE, RERXHE, SRESME; REH
KR8 IHGBELRAN “EEELENEBARER" . RITHFH I
R RAEREERHEZ, BT LU R E 8 R

8 FHIAHR, RIFHILTE - BRI RFIE B, Fif 33 & (1956 4, R
T MR 9 A&) BMAMERBHELEN: FBBA TR XREEH, H85Mha
ik, EEBMALERGR L, X, HHEABACHBTERE, BEIMTEHE
8, EAFMNE—APHREROETRBEHR: HBESHHNESEEERFN—FERE
R, a3 e HUE B AR L. IE 6% 60 AR BB 0 AR AR AR DU EL SR R Y
RIHE o

HIAK, RVBHEXHEMAER: ERRITEXF2ERE—FL, 8%, AR
RRGEE, YRGB, H2 SIS TR — 8 — IR
BAEERATEMRY, TERMAIARIXAMEE. SRIRBELE, TEEHHE
BHANIE, XRAEN—EAEBERNAETE, BERIE—XFGRE—FERE.

MR - RIS RIE SRR, SMAKEIRKN, IRRM A NIRRT
FR TS E W B, WS TR RIE—EREZ, B EHZR SR A
R ARSI T b, W7E 1938 4F, hERXENBEMEHES. H—THEIZE,
SMERERB T — K T BRI S —— R T BT - FHNTH. ARSI RY
WER, EEERIERM R, SMUCHE T B G ORI BT, 1t fth B fd



X

BIR FFMER. XHUBETRFBMNMEMW. AR 2R B8 RN
R4,

1960 4, 12 MR BMETEHL, HEXTEHAMSEHROES. REETS
PAMIE KA A R TS (ENBESEELSE), WELAMEAHUHRHCH
HHERE., BEHBRALS RS A —EAEFYRNT R, SUMBOAES, TiEUREKX
HAF S TR AR, B IBM AN HERTR T — RN ML, NKRSH
“7000” % (7070, 7074, 7090, 7094) BI/NEIE() 1620 (HPRE KR HAEM /MBI
BHL) . SEBEFOVEEATS, 8 F OV F—KF R4 AT,
BARE 54K —#E, ARETIRAEFE IBM 1620 $HEHL, FEIFATF R Goit o7 2 5 e i
¥

RIFICIBTE 1968 4E, RIMEEABREZ LR, I E Kb 5 E BB E A F M2 i
X HE i R AN —— M4 T4 69 IBM 360 (9 91 BHEHL, T EFEBNTER
FH, HEFRARANSSH—E A &4, HHSRE/N 1000 £55, BERFE
TEERTEPEMAEEWBRE . SYLB0EE N E4ENAKRE, REET 5
T2 B —— TR 1 BB A — R AR a0 T Bk Sh . RERXE—ITRBEMBMRRE, W
RMBYGEFTRBIRGE R . HRERNIRILEE, RERBEHAIGRBATIE. ¥
L E, HENL 10 BEEIZRO T, HREATRME, MEELR 10 AN/e, i LAER
HEHA FRTE.

Y634 20 42 70 ERME AR, RAGBINAD, RUINEXETEREIERMTH
H GXRABRERBRGIARAEE) BEER, UNBREARTREHAQFHR. R
FEMRAMER, PERARMEAR (BT, B8, VLR, £7. BEH) B
il 2R, UREITIMMESRMERMETS, FERLERELLSHAN., RERK
LB BRI GM, HARRE N RBIIAGEEZEIEE NI, MREN &
BHIBTHLRST . & B B13E 5 AR, HULIES BBt PR % E A BR

20 42 80 4EAY, FMTHARMRBEE T EMWERAFET B, RIFHBIEA
SRR T IR B, B AR QI 2000 4E | 2010 48, 2020 4F, EEELAERM
B0E, X{EBIREEM R FIR AL H E TR K . 20 42 80 AEARPMEH, REMRT
B E M58 —71 (The Age of Intelligent Machines)*, ZHE& T X F 20 HL/5+4 5 21
HHER B A0 T EAS M RABIN, XABKREEVHE: 721 HE/MET S0 £, RE
BEET DI A KM AR B, XUFE— NGO, EXT, RBEFEXREAT
B

ETEM20 E 8, REFARI - NEENREADR: REHFANELESNBREH
WEEME., BRANMTARCHRES X, (H5 5 5%k 2 E R i F 450 R 2R,
EREHILHER, RITEANSEAXHBEAMRAREEEANRE, FRrdaiil—&
FeYE .,

20 42 90 4L, RWETRELTFEEMEEAVBMEMNLRIIE, FIFER. K
YEEA D ERIEASASER . RIBH TR EAES, THRSHEN T ATET K B
Brb, BRI LT SRR IR . ZERT 1998 4E5E A (The Age of Spiritual
Machines) (ASM) —H, RAEMBAREFEORR, TARFETHHSAXAA



X

ERBCAHHUMIBNRZ G, FELE, BEXMEITRN A EY SRR SRR B
HE D B4 R TR R UM

BEi# (The Age of Spiritual Machines) —F3fJHRR, IFHHRBARIBRIRE, LK
SCRARAZSAEFH AT AR R . RRESCHH T T REMSCH, RERAERNER
R CHRE, BRERITAEIELRPBRBALBR, BT LLERIFEERXH—
FEER: EYEROE SRIEERQEHIEEYEREFRES. XERRFEERB P
BRENE, EETIHAEBE. RMNARNERESFOEE GELURRN A FHED),
I HABSS o R AR R M B8,

FEIRBER FREEA LN B B B AR E R A SRR, ATEEBMNHAER
AL - BRATERFLSRBRBR AN “ARKKIRNEA N ERAFHFE, X
R RATZE R — 5. AR KKIE, ©rRBEET HBRIAREEGEK
3, {EHME S ARKROHEHLPRSAE " REN, RITE L8 R Hg
HK BRI M 2T MR R MM ABAS, I BRI B EEREE M, &5%iF
YR — A KR : RATTEANFR KI5 TR MRENERE, hRHRMARIE
. OB, KERRASOER. XIERARSHADHARN—4ATE: ARBELFE
PR RE I ARE— R R, RAOTHE ALK 2 L BE, TR ML
MUVETHE (MAKMEER), SERECHBEESETE.

KFRAM— 8. MREHE - %ﬁ%ﬁmﬁﬂ&%ﬁ.ﬁﬁﬁ&%Tfﬁﬁm
BIBEARIE, REZWARESFHERMELARHKBHOME, EFLOEHL, RAEARRK
BREAZE, RAERSREARANRR: HEARARSE AR FHREPIRRME EZH
EXHE. REFLEENE - C- RRMB=E/R: “EMEBLEENHRERR
FHEAR.”

WA BEER T - K- FHE (BF - B4, HPETHEXARRTESR,
Aot X e R A RN BRI MR AR, EMHELHFERERAE. ELXE
FEARGNG, BFOERESEES AR, BSEARKERE, SFFH BT
EE B AR RIATE R TR, ELBARNBIIBLIRST TR LR,
HAAFHREEMENEER (& (AF - BRSSP FINEGE) TRRHRE), N
TRA S BAR, PERRTHTREAR X8 R0 (BASIRERSR), 20N
FRATHIZR M S BRVRXAEA . (JERSE 3 BRI MARRBAAYITE.)

o Al SR E R R B R AR . MR, AN AREBFAREHNF
W, MAFIFHLE R BRI SEIE IBUF . BB MERSHERLR, XTLREW
#l, EMRIOSHOHEAR, ERGTBERES TRARRZPHARXMEE, R
MIERAFES], RATRAT LR AEIEBE . ERARKES .. KRBT OER, &2
B AT . BRI SEIEA — AULEEE, BEEMBNIS, EEREEMEA.

HAEH, (AR - Hiks) P Hogwartian JLIFRMEN, HITQEMERREST
BAEFETHONATE, ARARBARNSHEENRKHH T HRANBESR—B@HE.
Fin, JLRARRT USRS HEARE (WEFRS), @%, EAEL—-1TBE
BB T M — AN ARBAT R/

HIR B RAEER AT LU BN RELRg BT b, RBDRE, RERS5ARER



X

B EsESEEEDN. BRBERDRA —LFEENRE, BERERPREH/IYE
B, /AKX NYRPEE TS HEERBARNEES .

LRFABSIR - R SUE “FHEHEEMAEG TN EABRET
B, RIEACSHBRR— “BRAN", BANKEBHEAR IV BREAHIAL, BN, %
FRT T RITOKRAEE, HERANRERE, ERXERTHRARKREE
Bt — AR LB A HE B OME BB, BT AR AT AT A A T35 ol M 5 O 288 e 1 21
K- BIFERE. IABHFRNBANIHNGSHEE, ITGaER2RIITEY
AR

R VR B PRE IR AR B E
BIVRT 52 3819 2 & /Y B It




- - | K

REmMBHEFRIUBRICE S FRE LR A B IR, BRI 2E T 5E [ 3 3 75
R REEMEN, LR A dHTER; BHROAEFEEA FRABR S BR,; &
HRNFFRE., ROBFHRERAOK, MNATFTRAEBNEXL., Zh31T,

FRE AR e th Bh IR 5¢ BUX A4~ B 24991 B A9 BRI T B A MR B A

ROGE, F B - 5%, AP RBT TG, R IRBRRZ K458 T
Ve BRSFEIRR - FER0E, AR HRRA AR T EREN R B R - &K
TEG ML 4RI 7 T AT TR, BB EN - HRERNAE - minErAEBeEdR
AR BRISOK - BRXM AR CAN R RIEER - KRSRPTHEET
Y BREE P ILAERL - B /RERT R - TR BRIHRT - SRR TR
B TR R4 T A B R R,

BRI HRAEAT BE - OERF, MR EMSEBNL#ES ST XM ITE,

R E - BBNE, B¥EEL, ROBEESIES, SHRIFLQET (Fantastic Voy-
age: Live Long Enough to Live Forever) , Sthf3 i 10 000 3+ FHEHHF IR T T
BRI B AR KB, ERS T EHARM T #HE.
: BT T - BEEES ST BPRTHARMFAITES, RIT—EIRXEHHAF
HR,

RS - B, REKMAEKSE (81973 4), ERETEPHBRATH
71, AL THE, YA REEASR.

B EOR - BEF, RATEXRNS, HEE TRZAN RAEXS SR SBT A
BAo 22 T /R ER ) I R A 4 R 1 T 85 B R M A A B P R AR 1 . TR
FKTL, MAEABRTFIMER Y EEY TERTMR, RIEEEH - B30 5 k%
HEE TN IS S . BEROBITEA AT TARETERMNH: 5K - €5
YL B L. BERL. B, AUBR - WREERE . JOKH - R, AT - B
Kw - RN, GURE - BN - L - R - AER. BAK - AR E., 4% - BHRERE
¥ . BTERISE - BHARET, RN - RO, HH - ARE, O - ARE ., BB - sERORAITE RS
- WS R - LB ISR - 3R, B4 - B, Bk - RR, WY - B, M
C JRORAE . TLERTEGEE - AR B AR E B,

RS TS - B, BN RAIEREME T RERERT] S HER UM
EE

BT - B3 - el v AR QIEAM @R T A e 8134 8

RIS - RHEAIZRE - BHE, MOTRREER HERRA Nk, BieH - e



B, fRME T T Bk “HFLAMET MR

RRSOARE - B3 - . JOKRT - AAEAREERL - R, GBI EEABTRAR
ik g

B - MR - A RAN, TR TTENRGE B RN X TSR E RN
TAE.

RIS FHERT - W | B WORM . BT - A4S - R, RiTEXmE
HIBRPHEET & TR,

& Kurzweil AL net BRI BA A BIRHE T KBEIBIFRE: X0 - wE:H, KR - &K
FI. WE) - IR, BFE - BRRE - HEFMN. SRR - RFHE . STRH - B
B JOKF] - WY, RARAE, B - ARE. BENTSE - BB2R, B - AWk, B -
EART, 9% - B3 - I, B - BB - RE.

IS ETE - HRR . IR - FAS ., BRETER - EHHMEE - RREBHE, B
P38 Wi 75 T BT AR TAE

BIENEA%E - BEEEN, MR E TYRBRKEXRAR .

ERHAS - MRER, MIFRMRE T A BPRERECERRE,

BiiABREREH, MITAELRE T BRRPERE: AP A% - BEER (40K
BAR, FEE), PUREK - IR (ARER), BT - BHAER (EWHEAR. HRN
), FRE - REe (dFE. B, £PHEAR), IR - MR (R, KRR T
), 4% - MIER (YWY, FERE), @% - K1 (HRER), B - RHBE
GHERE, By, BFH%¥), TR - ARRE (RETRE), DU - HidEx (AT
HEE. HLEBA), EFHT - BUR (HARME., B, k- RS - PE (KRS AR
A), EF - FERE (BRBUHSEW), TN - HEESR (SETL, FH%E, RIF), BK
% EWR (FARME, AFH) FBE - TFE (BRI .

A BRI R ROR - BET. R - B3R5, JUEH - EERAE. B - B
-Er. OKH - AR, WAL - BE - AN, X WEY. & KE. 9
B EB/E. RY  FMRAER.

RSA B SMTIEE FEA B S . REILT, BR - BEFRURKE -5
IRAE IR

BB ER - B3k, BB - EE RIS - KR, MOAFRERSSIA
1R E . AR RAEA B AR

AR AR FMBAR, M ERMSE N ARMREREEY REH T 0.

L 4R T 4 A A RER TR T ARLE FIXS AR B A BRI, BRIHBATHS Rl
3T BRI TER, BHERDTAREH.



-;-m%ﬁm

B FETRRHAGENAYR, BEAR, RERER, AT 20 FWEECEA
EBWLRRRRYGE, DM AR, e (EREAM) Hh "AARAWEHNXA", &
(FEAlT) #EEN “BREMBEENR", # (e ) HETENBETRMASILRZ—,
FERRHA “FEEHT - Rl REE AN . PBS Y fh kRt 2 200 48] “16 frflE X E
FEME Z—. MEAETEREAVZARE, BREFAEERIRLE | Lemelson-MIT k
¥ (MR TEEEARALE) FEE, WA 13 WMl k6, Y2REIMAGEHE,
b 4 &M /EE ;. (Fantastic Voyage: Live Long Enough to Live Forever) ( 5%r1E - W&
#7 8 4%) . {The Age of Spiritual Machines) . {The 10% Solution for a Healthy Life) #1 {The
Age of Intelligent Machines}



‘E i‘l‘li

WE

A BB

EHF

]

it

fEART

BB UTCLRTT e ovvrrer et s e e e e e e e e r s aa s aaia e 1
RS K T 5 B (GBI T v e v vreerersensennaansensassansessnensessenes 2
LT TE +ovvversrnnssssnnsnsirnneetsseaiats s ia s s b s e s s e sb e e e b e et Rt e e be e ar e seanne e s 5
FFRUMBUT --vvvereerormnssremmsintessiiisssnabe e e s isbe e e e e satas s e e b e e e aabe e s e ansse s ennnns 10

HOW HARLIIE: MEEIRTEER «ovooeorrreremrreoenree s 19
BESR B GARAE KRR evvrerrrrsorins ettt e 37
DNA FEFY., 12, B15 . EEFRFEI/PIEE e 4]
B AL —TRZRTEAND veevereremseerreiteae e e e st 55

E3E AP ABNEOIFBAES] cooeeerrrmerrrrreer e 66
HIMEREATR : SBAFHIRFIGHIHR ovrrrrrvrrerseesserssses 66
ABEFIAITTHEIE ST ooeereeerereremrmimerii i e 72
FFEEHGBRE] «ovververreereererrerrere et e 75

MAE SPAZEEENRGE: MARMARAIEETIE oo e 85
KRR TAR: AEFAEBL orveerrrremssrsmmesronmsniinies ittt 85
AEKIREBEGHBEHLRE coeeerrrreereri 88
SEHE A FCIR] +ovvevversessesneserssesesssseasesssstnass ettt e 93
FB ARG - ereerveremmiii s e 99

KR SHLRR A RHE T - eererrmnsinniainn, ertasraereriasenesus et errarrariaiay 116



BS5®

$E6E

$7E

#8E

FOE

T A ARG ] TR e meererme e e e 117
Nl o LT 118
GNR: =MBEREHITEES e 123
HEEAR: (R EEYRIARI e 123
KA. (EE YT RBIRTI e 136
PLEREIHE. TBA TR oooveeorrveeroreremrneenit st e st s 156
FEMB BB R e 181
s =3 N 7. < PR 182
T AFEIBR vrevremerrrre e 189
T AR FRAR - vveereremmeess st e e e 194
KTFHG: TR, VUIEAR. e EARTR, ERPIERTER - 200
TP T eeeeeeee e e e 203
o T T v eerane et e e 204
ST v v e e enrne e e 206
EF AR HH AR AR TR P oo 207
L ST RCLILLI IR R TP L PO 223
%Tﬁﬁ?@ﬁ}\fﬁ]@ ........................................................................ 227
ﬁ%iﬁ? FRARAF 4 rvomvrerremer e 237
B AR AR - veemee e er e 234
GNR: HBEEEBIREBUL  oerrrrerrees 237
R TS BEAGAD -+ vvevvverrrerrsnsennsenssn st ss it 239
mﬁéqﬂﬁﬁb‘iﬂ} .............................................................................. 240
Eﬁﬁm‘mﬁm .............................................................................. 242
FEE B - overeer et 246
FAFEMTHA, v eeevreenmranrses e teas s 248
B AP R 9 % RSB BB - ovveemmeeemeemme s 250
GNR B — BRI reereerererermrmresr st 253
[E] BEFEHBER -+ vvvvvenesnernsonnnnnnnssnnenn bt s st 257

R BRGHEAT v ve oo 257



X

T REE L FIHEIT o vverrerrrerrreerreee e et aee s 259
I B AR BEHT AT - vvevererrrrerimmmir ittt et e e ee e e aeean s 260
S B BRAEBTHETE - vveverernrererrrmriririeerii e st s s e e st ren e eee e aeea e 261
e A ADFHAIHETE oo vvvevveorerrmmnmnn e isimiie e e anaiee s rerarnreeeerraaaaaaas 265
S 1 R AN T AT ZHE LT v vvvenrrnremeerseerrieimriiasiesaeereseessessnsannens 265
B FIEE T B BT oo ovvrrreeeeeresnnnrceeseesiincne s ennaeeee e s enees 270
3 B R A IRTEIE AYFEIE - vvvvmveereeeeererrmmeimi e 271
T E TR IHETE -+ vver e 273
B =L =0 A L n LT T TR e 273
K H AR HIHAIE . — B LT LU BRI +eeevvreeeeennneseiiisieeineee e 274
KB L REBYHEAT -+ vevreereeerrererrrnn e 280
3B BT EE AT REPEAGHETE -+ oeevrrrr 281
BB BIHETE oo 283
7= PR OURPPROIN 286
BTG EETEE -+ vvrvvrrrrrerre e et e e 288

SEEE S SUS SRS SS USSR 292



HW1E A k&t

CHAAAIE B I 5B #0765 R T
—— k%

RAEWE A CREAAMNBRE-KBEHBTRE, MZARAXRE—DNEHARRT
Bo miEMLrnE R, R THEVEAHMEXERMBIR T, HFHEERR
REZNNRZEEN EHEREERATRAOARME L. Wal, RIFHARD 21 i
LR E HEETEHABRE—RF RS EPHRFARANE TYRMER KB,
HPHN AR, REERKNTL, AREINEN, ZLESEAREENE NI,

A, HraRa AR FERFREN—RE . BAREENNZNLRE, HTHE
BRI RN B , AR ETE S AT s B A . BRI TR R SIS, BAR
RRBIEAVES, HEBALRREWEENEMEERNE BHRORAALGHRERN
AREAMIER, HEQETEAL, BRAN, BAEFATROZERA, KEHF UL
EREMBENEERYL, UREKRRRRBRHER . —MARKERRTTREOEL, AR
A FREMHAERMMBE AL, BFEEN LA, ERTHR, THETEAA
W, MRS EHET AN

RETLIERE, M 2REMERA BRGNP INE DS REAT AT (KR
A FRIE, AFESARGRENEYRAOESE) . B, RATHHHEHnEEL
EXAEROERYE, fH, XNSRIFERGERERBROAHEN,

AL A - EERE, ARQEBARKTZEIEEME, AN REIEUEK
FREBEMK . BRENYMKRRAARBIEN, SHTRBMEK, BEREXUATE
W BRI K — R - ABRATFREERENRREY, XMEKERTLH
FRERE (RE1-1),

HEXH—NEET: — MM EAFERERTRTNG, SERRHES S
HARWES, XHPEEREREURLAESFAORRNK, AE—H, BEARL
WA, MERRABROBNEAEHNE, fEEMNMPREUEMBENTY RE
E, AFRAAESZ—HPEERT 5A4FN, M EABAT LS RABE — &
WGBS, JURZE, YtEkaet, MBRATKRRERT . BMERET I E SR
T, FrAMAGREET . BT REOERUEXRMHOEEMK, 7 RMERTMET§
WEBAME (7 SOINARRABIER 128 1) o XM TUH T B0E KA.

FREREGRBIREERR - RETMP K, 1992 4, MEAETFHENUBFH
K. ERETFHEVNEHEEMURMNREREY, FULER, FHHPRBHEHE
PLEWC . EREE, HRENAECLBEBR T ARKITTRES, HFUERGEERR.
BIEt, YL RN I EEHA R . 20k, AR LKL R B fEEER, O
W kPR C SR, BHASRBOKRRE, MBFEASSMRE, RANREERE



2 =%

TEATRERPDZRNES . HEATEERERSTURBFERE, FEEAAIATE
REE R TU A AR RE, XRBUM T ARKRAIRTHAGHLER S

R, AHHSTHeERRMILTFE, EFFEEHERESEMALRIAE B
RRHfe, EEEERFBEAMBES, BREEETT, LURAEKIEFAENTTRSIE
BEEE,

REKMAERES T EAABCHURKERE, BHNARZRERE. SEC ST E T
BAREAKRRKIT (A T RO L TTEEEERE) SRR & AR i i
BR, ERINOBEHRMEN . ERNHSTEFLBLRSNETHRER I BER
o ¥ SBARAEE T FALTEH AR KRR SRR b AR MR B R B

AR 1.0 A B RBIEISH, MASERTREHERER, WH, #54
MEERRMORA . BRAKKE EL LR ZIBSREMNAE N RR, HRAXY
REBOELBEBRATER . BUBHR ., 2R,

A R ALVFRR AT A B B AR 0 i Y PR i - &m%&ﬁﬁﬁﬁﬁﬁﬁg RAHEPT LU
HFET; RAVETLIEE A CAREMNFER (X5 “KE” AEMMEN) . RIGEES
PR N BRI R B 0 R B AN EE . 7E 21 AT SRRt iR, ARE T
KRR R AR REA 5

BATEATX—EE QRGN B, MBI (RITREEAFFARIT L AE
) BHERERNIEEE K EERE, HFEH LT RN SR (X0 B0H
Kk BE i e) . —BaEX— BB, XFEIE KA ER RAE . 7 21
L P LART, RATHHEARM KR (SRAOTE S REERRMER) H LT MR
RO . TR RO R B RN AL BREE MK R RARE, (HEH
TR, DWHITNARBEANEREW. EOELHRERAREYE X iR
AR T, BAURAL

HAMRERNWAEY B SREERBANTUR, EHISBALERAZINEDR
Bit, ZEAZHILE ., AL ERUZE, REEERSET A MRRAMEEX DA
AR O R R R, TRIGR. A —9Fh, AR B kS 3R ML RILE
HAUEM EREEST, LOREIBSRTRI PR

mgﬁﬁﬁﬁTﬁﬁ&ﬁMﬁﬁﬁﬁﬁ?ﬂ%ﬂﬁﬁ%%ﬁkﬁmﬁ~ﬁﬁﬁﬁmm
B, HENXARERERE, RARRRFHEREARNRE, LRHFAYYAFRLA
FAXESIAKY., REGESERLIE, BREEENHNERE: RITHEAEREH
AR F R R, JFEREN.

B RO S MM KM 55 1 St AR SO R

“_wABMA KA AR A, S BLIRAT AR T A B B e B OBt X35 2 =tk S
MARHTE AEREHMNIATERFROER,”
—  FER - EHEL, AHBEMEE

20 HH42 50 4EAY, kRS BB R - EIRBIRE, “BARE LU ATITRA M
B R TSR SRR SRR, —EERT XA A, RIBERAN



NKEL T 3

AFAL BB RARMFE "G - R B X BRA THAEEMS: mESH A,
%—Am¢ﬁ%TA%WﬁEIuFﬁQWEEﬁﬁ(u—@ﬁﬁiﬁﬁimﬁﬁ)
MARKHEK (UEENMIN—NERY %), W 1-1 R,

EoAMRESUER G KRNEE RS 244 AR, FFiRrnt KR ERe, JLF
AR, ER—B@EBMENER, EEUBEENEERK. AGF8A I 1 G
RF, RATEMAEIN AR SR FRMBEME, MAIRRHRBEE S
W RE—HER, BROEKKBHIE 1000 ERRELFE, ERNERLTRYHE, &
RATEEE MR, CIPERHEMEYE. SRAMTFREARZE B FEE
THREMEIE, 5K, RIFTRMASARREEMS L SRAERETUENER, HE
Lk, RREEBEETHETKEBANNR, BEARDEAREEIENRBIIN®E R RA S
FImZ) & o '

REZOFFARFEARWBW, AT RRERK IR, BAXMHENEZERET “H
WRME" WKW “HRBHOER” W, ROREERY, 8R+F, RATBHEE
SRBMF, X8, REET -ERFAnR, Bk, wdE020 e, EROER
AR AL BRI R B A KR R R ; 20 LTS AR, T LA 2000 S0 B R
J& 20 SEFTBAS R, UK SR T AR 14 FR R RIBAS M ABL (32014 48), HRIEK
i, X 14 EBUSHY R SR FHE 7 FEHTBUR AR ;. RATTRE WIER T 4 1 & R B
(RRERL “4R" BoEBEMR), SEUL, BRATEILIE 1000 f£F 20 H2m 2R

X TR AMIY R B L AR, 3 AT ARG S . R Xt —A
?,&ﬁﬁ—ﬁ%?ﬁ?iﬂﬁﬂﬁ%%ﬁ.—%ﬁmmﬁiﬁgaﬁKMﬁu%*ﬁ*
AR, WITER CERTENNENRITEASERAA AREHEH NIRRT
BEk (NESTHEWRE)”, MRUSREARMKNEEITE (5 45T 20 HLHF



4 R

i), it 100 EMEtRE S A, HRERIIMEREES SRS, &R
TEDIUARENEERE ML A BB R AR, HL RTE 25 FHRtR],

KB FREE (BHR) HEXT “FKEMETR" K&LE, BWAL2IT 2003
8, BRTRILAB DNA 85/ 50 JE4E, Frf 808 S & 0 BVRE #80 W A 1) 4 .
50 AEZ G TR RA AREN® , JLRFA B F 8Lt % 50 EER =R/ EREMN
50 4£, DNA WA BLE 2 — BT - Kk, AN SO ESHSEAXH—FHAY, s
AERBE L RYEERALHEM,

A4 SRS EMEER, RI1C S0 LUE L ZERR I BS RBHE A 7 X
BHE AR PAIR SR, ATALNGY (RITEES S Tihi RNA X ARHAtbAH
FHEAR) WP EIEERTT, FPHHERROHCUR W EILENFEIT, Bl - KH
FITAMIZE 5 & 10 4ERNAY3C B, TAdE 50 48, HA A AT R RE®RA, RRmT 4nt
BRMRBRE, MRASRIIRELN S0 EHAX MR HROERERE, EHEIFRK
2B AE AT, RERMER - AR TERSURBKEHEERRE, RELRA
WX FIX s AR N IR B A —BL, S 8 ERAINERX — Ko,

MIE®E AR YHIRBHEERRERELERNOER, XEXT TR HfE) Xk
AEM A, MRSEEEAIHIHEBURMNRIESHORBEENTT. NBEEK
WA XA, B HRE—BREMRAEERRERE —FEHR. IRPETH
Eﬁﬁ%ﬁ%ﬁﬁﬁﬁﬁ%**%ﬁﬁ.&ﬂ%uﬁ%ﬂﬁ#&&ﬁﬁ%ﬁﬁi%+$ﬁ
EEENRBHR. XREREXFTA AN T EME N “HRERE" WHFERE

(R LIE A B R B R HAT e #iF A, TR BEARUEERMEELR. &
B K RITA LR RO EEE, BEARRKPHFEBLM. KATLIAAKRR MR
. AFEGE AR ; SARFESMMEE, FhEFEEY; RMAMMAE, SlImMIAR
HRH SR PN, RBAMKAOMEERATULFAERE. FLL, RITRIIR
AEMEHIEEGNEEK, MEIMEHEEHNEK, XEREBEREMOMKERE S RLIE
B R KR (B, RITEAET -FEIHEHEN TR .

REFLFMTRIFHEARER “BEREREL" HES. BEMNBLET
B TAE R R S g @ s, UETAEREAARTESTRENRKTEL, U
FoiX e TR LR B MR, FRE, iThXy i REEH —RREARFERA H 8
THREREHZ.

AR ERRE—Y), IR ST B, R LB ARBER
ﬁﬁoﬁﬁﬁ%ﬁ—ﬁﬁ*%ﬁWﬂﬁ?—ﬁk%ﬁﬁﬁ%ﬂﬂ,ﬁ%ﬁ#ﬁﬁ?ﬂ&ﬁ
AL n RS, BX, BEEARNES ATEILFKNE,

1990 4, A=# R R EEAESE 4T 15 4F (T 18] P9 52 U A58 R AH B % TAE R T
i, BER7EMR, XERERE T BE —F M ABETHINASZ—. U,
USRS REE, EOERBE ML A SN AL EHABIFERY .

BE R MAF, 7520 2 80 £, MEAMEELRMNERY K&, HNYHE
BERAASTEAANYE (REFSR), FXE, FANERUSFERMGOERBN, 104
E,%ﬁmﬁﬁﬁﬂTﬁ$¢oﬁﬂ%&%m*%wﬁﬁﬁﬁmﬁﬂA#&ﬁ%ﬁﬂﬂﬁ
#a3h, BNTE 1985 X—4F, AT AMATHBEMNS.



ANKELxT 5

SZHRMG—FRLRE, REREHEEHEKARBAMNR, BANHT FRE
FREAR, HVARGFHEBYROTE, OV EENKOEFERR TR, A
PEHETRENER, 7 PSRRI M “BEREKEH" (1997 ~2000), P&
HrEsL e (BRNOTHNE), CLERTAMNMKEE. RUES 2 Hif
MEY, BRAEMNBYLRFEN, HEMAEFHFNERAL R TFROBRHK,
S RMEEKBUH A SBWB A (BR) WiE. RIOESEADEMNEBHE
TSR —IN, FESRBERARA RS (18 42 30 4E4R) , APet 5 BAE MR BN TE—
B, AR IREE BT SREEY KK

R HFLWNHNH —MERRAANEEARH LSRN —MEESER, W5HAM
FUHELR, —MRENFFREAMPARER AR SR FBA OIS, S/ A%LE
TR YRR IRFER, R T AR ARMEA TE AT QS M E K&, 2
Bk, 2020 4EARA TTREH BUAE TAOREOR B B8 &, & 7T LA A R4 69 TP R
B B LHERA W™ a6

RANBRFEFOE R SR KX, BATUEREHFEN KL BETMH N
HIBREIRE T . REHEARBMA BN E 2 THRUERERM KX —FEL. @
#, JLFRALMFTEABURERBWER AR, XRRRIH 2 ATIEERMGGEHES
BRI ER (BARMNEEGRLENAY), AFSRARETEBRRHEA EBERY
Bin (HNZ8THBUREK) .

NRETT
FHeuE, ANARIR, BRENEREN,
— LK - AAPR, RARRE, AR

ARFARRBE T AL,
—AF - Wi, XAFLHRESH R

BRI KB . REES 2 TR HRER, X85
FHEME SRR S, BREGEXNERAR T RMNEFORLTLE. EERNHEL
1, BIHRRETHEMEA L ETERNERLE N ERAE T 12T, RAEY
FEARBIHE, Kt LrH BRI AANETE, EMRIMTERNTRE, TSR
TATHMERTIFE, FTFEALCTIMRERBLTH,

a7 WESKE  ARNRETVLGEMAAYRAERAEARERGEHN
BB, WERBT /NS, BEZEBAT SRR AEENRT. XTOR
MR ARETHF UL N FIURRTE, BRFERXTEEMNES RN, RIT4
A] LUASE R T 25 M AT LIS B R EBIE R

FHABENBTER, BFFRESHHRTIPFHARNETEEH, TRR
FHRT . RFHERNSERESENTURAGE R, 24 TILETFERNIE, KTEN
RART —FMAEMNBENGH—T, WEMZEE. EFANAEITRT, BuRE
CATER, EREAUERSFRLA N EEERKE (HEZT, XMMTReEERE=1
), M RE A . 7T LUK B MR B =4,



6 ' 1%

FHPNEFHNEMYEER (HTRESMERNZEMNTE) BREIEEHDT
NAEEEARE, TITRE RSB BOE TIE MR, EX S, KEE
BEATIMRNARZT, FEERZIALACHI— AEEE, ZEEEET TR
B ERFEXA AV ARHEM TH MR, A48 d RIS B A kiR e
AT 2L R G, ROIABIGEY EWTIE R T, T2 FH YLk
B, HEHRTHAGRANRN ., RE-ER, RREMNASARAEIRFERE
R’ XEHHROFH A RRETE, BE—RALERETIRAE R
MIER (SHERGAEY RS ) o FR 05 B0 20 B S AL B0 R R AT REAY
ERURAFSIAE: RINWEHFELEFAGERALTTROEFEMELE, mE1-2
R o '

$ @I £W5 DNA (BREEEER) . B Tk TILHZERN, hBITEER
iSSP TERL, #MERTRE#TAREHNITREY, EMHZEE, &
B, Y RGHE T — B HE OB FEILE (DNA) LU E &R K5 F15 BT
%, DNA 4r TR RIS (LFEREEDMEEERS) EHE LT #kEa
BLMEAE

DNAif . £

B 1-2
S=nt. A, SETZMEE “RESST WERRESREENEL (T
_RTHALRIR b — LR R) o B, ZEB=4EITH, L DNA N R A
T AT DU B A, EATTRT LGE A R R T AT BRI A B ELIE R B A A
ks 2 G RATEN (S B AT I TAN B ARG . B8 T EIEMMLE (4LFE DNA, EHR
SRS B LR B RIS A1k 60 RNA B-BE) (7845 = @ITafs BALEHLA (RIN RS
ER A BT BB RETR. AKKREARAEHRXTERRIIN, =



AKE R ' ;

RITERA T RIS, R UAMBEAR A MES . BK, A%
X —YFE A RS T X BRI FTAL R 34T 1B 4 BT HABX X SRR AT B4 A HE T
HBEST . AKRA T E SR EEFMAH TSN, HHREHX BB HELR,

FOET: R, ARBEHBENHRIENGSSERMNEATRNLT, HAT
‘SR BT BB ASHAMHLER. X -BREURRMIRLIEL, 3
REAFEEDHASNARE (BIVRRE) WTB. BRE, EARESHERKITERN
EERELRTHAFERERERNRA ., FHEMITAG. ST ERELERML,
BAHARE R Z R REHAEILS Y KSR T T EA MK KRG — L % T
M ELARILFBEREB—F (F25). MR, FLRRRHI/NERITHIA
BHAR/NMRARRE S ERENE-HR, BREMNIREHERHEERE,

IR RATEAEYF AR AREAR B S B i B RES e R — R B B P &
A (P X#RFTRMFEN, YRRREXTBHNE), T8 H—FHAMHE
& (EFEmEmEg), 0E1-3 fE 1-4 FiR, XRENEYHLERES 8T A8
ReGER"

25 5 {# it

N M, FRA L

=
i
e
o
Eul
s

ZH R EEBIARE ( )
A 1-3

DB R R T BRI ESFHEAR R BB P EAFHOUNR. F-—RAREER: &
T o I S A BRI A B FAA ST H R, 3L, ARKNBIRARMSE B
PN E R B HIIR, REFRFRAER —LER, BRNARNSGEMITES
gEAFIE (Fi, (RASERSE) . EEARFTEMYE. F/R - BRI “FHE
B %), AEERmEBSRLEG. F1-S ZET HERARREAIIR". BTAR
FIBFIEN BT R — S5 9 R AR B I AF ZE L, 0 LR 958 SR T A R A i B A o
EHRBRPOEE, UBRAFFIRNEFHRT BTN, FiRMESR (ST LHnE



F1E

) ER T AR “REAT, REmL, FA SR Bk R IE TR

27 s f8 it i

{ &3
-

Bt | &£ )

iy
==

&4 T—FHE

%

mo1-4

B 1-5

WIEER . R R RE - Bl E R R ST R AT, AR
HOEHITRA, BEHT 28 NEMMER", BN ARTEN, X—IBRAKEA T ER
PGSR, RRT AT (Fl, WERTARFIRPE4ERENEREREAE) . L



NKELZT 9

A A S RAT H R WIS GRS, fnE 1-6 iR,

Bl 1-6 PAAEE R ATE S BE I, HARER “AF” M “SE4", XEMSEES
2 R X—MEERSRITNEIRNEMY &, 78 10 {Z4ELIRT, 100 J74EM
RIAERENA. HiE25 TEUk, RETREAAUNREXHKE, FIES 10 7
SERTAREEES: . TEERARTH, MREBET S J74E, 1000 4ERYR RN R4 M4, (HIFk
RITER THOER—UEBRM A, HERBRALEA, BRYRIUHT 10 £14H,
(ZBEEFA MY Z— AR LR )

BRET: ARBRESALBRNEGE. RERKILTE, FAOENERLITIFA.
RENEFHRBMRGAREARAEGEHER, X ARBEARMMARHER: BAHE
B, FROEE ., FRARRDERET . B IE TR TR AT AT AL ST A AR BR
(RRERT AR HEE W R B E)

+
& o
#E
.
i
l
I
#
i

B 1-6

A AR ERATERAZEZ F A MBI R K AL INAE S . RITBRRFFIHRT
HBTFRAITGEER, URREWHLKRE, FRA SRR AN AT
BEYE, XEBABHXTRXTEKHA NS,

EALTT: PHEER. AHE6 TORLL o FEERNOME" AIFRIEE A
B, AHEZE, KEALFHKRNAEVAERGEE, WEYRMEER LT HER,
HTEBFHEEX B, FEABRRBINOITAEFARYFMER (RITHES 3
BIHAMIEIRRE) , TR XA R ALH T IR 2T

HAT, RAGECEEE AR — O RE R X R 2 AR D 8 KU
BTN, (B SRR R R R T AR A" . ISR AT LIS (BMEEAR/D R
), TRAIEACH AR FIX ME KRR S . AFKSCHH i T o AL SCHEAGIE A



10 =18

ﬁ%,ﬁﬁﬁ%ﬁﬁ%ﬁ&?X%%*ﬁﬁo%&mﬁ,“iﬁ%”%ﬁﬁ?ﬁmﬂﬁ%.
AR HRARRIENOEE, XHERBRARELSBPHRB AL T,
AR T AT A R AIE

A Ul

rsmih, FHLAGAR—H) R, R, RAERIGR—H!
' —— % - k¥ GHENRMAFER) 2t
%9 -AFANHIL, 41986 F
*#%E%iﬁ&%?ﬁﬂk&%ﬁ%ﬁﬁﬁ#%##ﬂiﬁ ExE, KEHR
A, 2T AEM T 54 EHERATALRE, Bt a2, RATRIAR
B, BB ELEM, HAFLRLEED, FLEEFTFRTERLEE—ERGH
REEOREBHATHRME, AXARAEBIA R, LBEENKB P “A
& AMBRBUILFETERABHETMANF S M, LA, TRBTAENHFR,
AR ek AT AR B, JE R X S E K AT & R Rk N — 2 AT R
8, BRI E DI HARAL —H, AALN A RAA, KLU ERREZIHHH
AN, AT TR, R EREMXE TN,
— 4% + ¥ “The Technological Singularity”, 1993 &
BN BEEANBELY — SR A REBTFMAGLIETREDIONSE., — 2
BRI AA—RERED, BEELBAERT R EFONE—EARFA, EHE “F
REIR X, ‘k%ﬁ%ﬁ%&ﬂmﬁﬂﬁﬁo%—“ﬂﬁ%ﬁ%%ik&iﬁ AE A,
ﬂki‘. #4 - 18, “Speculations Concerning
" The First Ultraintelligent Machine” , 1965 4

T XA EWESA EHE— SR, ERIMERRINARSNHR, “FR" (Sin-
gularity) B—AFICEIE, FRMAGHEEURMHESOER, BERAXTFERER
— AR T ARSI, B —NRIGREE TR R, HARAN0N. i, ERK
By = 1/x B x ERE TS, HRMRE (V) rEkses (RE1-7),

AERMOE R IR LKA B R, BV TRIFEE REL" (&
W) B, BR, ANRE < BETE, vy WEBIEMSRE (BTEHFK).

T—ABIFRREYEYE, MR—AKRRERLH TEFERIE, HERRBIBE
ARAFNE . BELFRMEL, X0 FH7 EEERNTORE, SXTRRKET
ERBEE, ERBEEEB TR, FFUAKRYBRT, BR#RT 2 A E55H
o B — P

N, THASRERTRE-AFL". BHABME, RFANFR (X
B) BARKN, TEBRRASRTHONTTHES 0 RESER ERIERAM . EERTT
WRMME, HROEBIERK, BEHFETRK.

e -1 - BREE W A7, IHEERARN—F AT LR AR LA
BE 1, 20 42 60 4EA, L . dEHEARR “HApAMET REERISELH AL T BN
BF, R TR L3S, oM L RERBCE ST AR - X,




ANKEL T 11

7E 1983 FE ) —58 (Omni) Z4AEAISCE I 1986 EMBILI/ME (Marooned in Realtime) ' ¥R
WRTEPRRIRE “BREFA.

B SR
73 G -
' |
i §
——t P e
X
O BABETO (W) . 1x (R) BETFEY

CE 17

ZEFR T 1980 4EE Y (The Age of Intelligent Machines) —$ 1, RIEBHTE2 HART
At , HARABEHEWEPECER, DR RRBEBARKRIET . T - R%RE
1988 4E il (Mind Children) —Bruflid s HipLE AR E] T RMMERT . XHE
1993 4F % & F NASA ASWBFit& EMies30h, iR TEME M A LRT “BTAXRER
BSHR” , AblEAE R B R A K™ . ZETR 1999 4R AR (The Age of Spiritual Ma-
chines; When Computers Exceed Human Intelligence) — 3%, RAME T EYWE EFMRITERE
BIEMATERZMMHEY XRD, R 1999 4F B ARM DT - LR4ERE (Robot:
Mere Machine to Transcendent Mind) — 33, $#i 7 2040 FERIPLAF AL ARHY © BFEAL B 4
AN, HLEH “PERERATSK, #IRMNOBE, HERN BRFHOE - R
BARR SRR ES ", MAR T 2FEKE - 7 T EEBTLTF 1997 4/ 2001 4 H WK 2 K
(The Spike) BB, 44T T JL A48 5% B B B0 3k 25 B R Fuhn sl & R R 92 R
MY, L8y - BRI RV B A SR M BT IE Y “MEST” ()R, RER. Z=IH
FRFE]) FE4RFTSBULRLER

EREX, FEPRBEHE, REAREFREMUEENEEME, AN REE
WACERTRN ., MR, WEEMMAEE, FENERREA MBMBRER, HEKHER
WA, [BRARKN, BERITSATHARERRN, BEEENIENUTFRESELES
AR, RIBE MR, RENFEN—ADRULEEBCET AKERIETS
MA ., MYARSHEAMMAR, AREESENER.

AR 8 R AT R ARSI ? SASFF ARG . A28 B2 3 RA
FRBHTE? MTRE—EHMAL, LRI, R, GRKEKA 1 00ERER,
HA ARE BEES 1 000 A FEEMPER, 3 HEMAMUAHLIARAIR 1 000 15693



12

F1#

BEATHRAE (BAE BB EY KN BB TR ER) o AN 1 K0 EBH Y T
PR 1 000 4R o iy, AR LABRAR L HOR i o B T B
i, AKBMETURSG ERRESNEE, AREFETUHAERNOEE (BRA
RERAHFREFAEHAR) ., ISXZEACHBELRE, FACRBERBESL, 45
FHCBAERE T 100 T, AbEEEEEDR 100 JTARAGBHER, — /N A9 & R BEHEAH X T Bl —
MRS (LIBERIRAE) o
 AAHESEMEUTILERN, ABMLUTEWEXX RN RIE, #77. S

B%.

TSR (HARE) FAFIERE, RS EEUS HEE—BHEERK™.
FRERHS (KM, HEF. FRUKETR) EAUSKSEE R, LTS
—EREF—ET . XAFNEE AT AU, FlnAZER SR,
MFEEHATS, CHS THEMKNSE AR, 8K AR Bot %t e
MG R, YR ERNAERBBER, ARSI EEOREN TR,
A BT RRE, XOERS - MRUGEECH K MM RE . 4020 #4240 4F
RESH B AR E BB T E R . A H AL L B S T — A%
56, FFLAF & Bt M '

AR — R R T R BB R . AN 4 SR SUEE), AmB#met
SARRHSREERPER K., RICSWE TRMOERTR, RIFHAX
KIS E R TR (RB), HAT, COHRE I KMRITESH KR MBI A
B, JFEAT AR, FIHE 20 4579, AMTHSTRAR T M A KRN BT A D IR i%
B RMR

BRATVEFEXA 10 EL RO (2010), LB AEST BB R ALE B8,
JEEAES A 10 SELRMEHE (2020) , LIS AGEHLR/MER B8 &8
BAZKEEE, 21 42 20 40, RITESEAAROBERBMAXER, %
TR

ST SRR R A A SRR, FHEERLIE AT DAZE 21 42 20 4FAUACE PR R
PLER, BRAFHLEEE BRI S AR B AR X 51,
BAR—HRBIXAERE, HEIRESMA SN AN S YL RN E
R,

{65 NSRBI R S IR FIRE S ¥ T . BB E, AR
FoB FATA A B AR — R TSR R A, AT LR TR
i SRR, AT LU B A R 2118 B iR B AT, XEETAIR
%Y, RPaERTESREAEA. ARERN - XRBEHRETUAR
A A B R, 3 T LG M BO R R AT B AT
EGHLRERRRETET , T AR BLMZIT a3 ¢, I BT LABR A A [ 5% s
HE.

e ARG 5 — AR — EHLIB SR T — B AR, 5 T LA o AL X
Wighe, 3 AR, AR,

BEENE, PSR AN, WA T, AKAIEF TR



A
I\

KET 13

3 1B AR TS

JEA: M AT LA LM LS T R SR A AR, I H B AT LASE B A AR M
TR,

PLESTT LIZEE T (3 x10°m/s) HOBREE T #7155 M BAEL e, TPz
BRI BT 15 S A A SR AE AL 100m/s™ |, XTI 3 BE HU 48530 3 000 000 = 1,
LS BT L 2ok T E O B - 3 48 A AL S B 0 A 1R

PLESHTLAEZE VIR . SEELARAFPERE . PGS (RFR—EHEE) T
BAE—RBRI—ANLE, 25 XA LB . KR ALt ET LB R 4 A R
H—HHEE, 2SS, XMARARR IS, HULEYAESNEIRE,
X R R A AT HE

A EERE S A THEERE (AR R AR SIEEDE fE a0,
WEAR . MEE, URZHEMASEE0EN), EAREERAEA,

PLEVE EEi . W (R ARUILSEREIE RSB AW WA RE, R
HlaEmaE T2 B RO EETEREMAES T /NERER) URRAKEERE
SHEAEBKARE,

— B R A AL SR E RS S, WAL PHEEYE
ERAY Rk AR M AL S BOPE A e . B AN 2 B A DU O K R AR 38
—BHLBA TRAR RN g e, UUE R EENE AR
ALMEEITR A S8BT () #7RE. AREEESEYBERIETELN
BEST (Bl AR MER UK EAUREER), BREIBATRSCHEFM
b, AKHEERBL, MHLRHTIELMRH,

H B RTERIBRE . B, {EF0IE A7 HLIR AR R iy 83 A 40 2 MR A 31) ) AR 4 2R
EURRE R . B AR R LR = R . FRAVAT L& B AR A Hr bl
PRy K IR AN B R BT O B AR GEUEAT M, L MERE AME _
AP 4 BHVHE, ARFEREE TSN (ASEREHMNREN), IEX
— BT AN, BREARKRNERSHE B SHNRME. LR, BN
RSN REEAS 1 x 105 AT A, SARRERL, AR HIRFH TR
EE R REA KA, THEAAREEMRSEKBMANKEYEEY . X—BHEME
B ] BB M AR LTI SR B9, BT AR B R RAR MG . PLAEED VT LIE HiR
HES, MREARGBE ., UGETREER (AHEMREBARNEESH
feft), BALUENLS WA R LAY KB EFRKABL,

HEALALEE T 26 TARE A =44 T ek, 4K % L T et B bl L 3 ) KR i el
fE2e T R B T %, RKM4A T i B 5 T BB RN B L, Efh
HB KL 10 ABEFHBRETEERER, HEARRIASETRHRAGEBENTESZ
—, MT SR ARNEEEE, SRASHIA TSR (BRRTIZER) WE
R, HOBEATEEE U AME TR (BBHILER).

H RSN 0 B RE R R PR T A B0 K . WL AR BB TE IR B FE R B
Wi HO RS, JRM T LA R B A A S EE

pLaeE e B ENGE, AR ERRRE., BLE, XROHBEARS



14

F1xE

HERPFFEIME L XA BMEER . BA A LR IR ERNER RN ITER,
WHERAEGEE T AKEROEE, HEERATLIHE, HEARXERNEE,
REmk, EYEEEFEEYEENIE, SESTENRERBBBFET X,
B EAE MR RN BGE , RBARR BN TRV LT8R E,
PRBARBERGORYLEE AR BN T RE: X —FES T K F LB 8 IReK
HE (—KWEAHZ—) WHLEA, BIMHLSLm AR, HRNBALEA
EEREREIME, QFEZAGEE (EEMREHAYEAREMS:E, MER
TI#E).

WHRHBASEEYMELXE, HELIABHEREUREUANL, HFHK

HEEALKWEH

R B R LA BT R AORLAR A LKA A O8R5 A SO RE

—BAREY R EE ALK P RBGL RS (X—HRERRAHEBETEC S
BIF), ABihayB gt lfn (MRELRENTRE), ELEFEHM
—%, W2 T, EUERHRIESERERE. Fit, FEDE RN R2RH

L LGS,

WK PLER ALK BB R Tl A5 5 T B9 ERSR

HORHLEE AT AR R RIS, W IS BB R A
AAHERETRMEE ST, DB E SR MEE S (FHBRIER) , BAE RN
FEER, XUGHBCREOISTRERIFEE, AXNEHREERERBE
SRR, BEEMASENE. RRMOVLSE IR (FlinEsBER
EHESHRNEE), UMESHATS, (HX8K51 %0051 AR AKX 5
EEEA ., FiFA. Bk, RRHLESE RAWRR N B EH T, KRB
LRI HBERE N .

% F HE IS E R BG5BT L L R EA RS, AERRE &k
A BB HEAT

FERBFE S, RITTLIE S EMER LRI ZLEARROA. FELE, Hit
WA(%%%EA)%%%%E#KE%QM,ﬁK%m%Eaﬁﬁ&(ﬁZ%
") . '

P E R MR T 2, HREEAYEEAEYE S REY “RAT BE, X

KR S RBRAET RAAE BT EBT. RTEA “BM" REETRERN
ST B REMR, TS ARRERERY MR R, FEEXT
ﬁﬁﬁ,A%I%W@%%#ﬁﬂ?ﬁ%ﬁm%%aﬂﬁ@%%ﬁﬁ%ﬁﬂﬁﬂ

R, HZEALIARMEERGREE,

B, BATHEARERNVEE. XERTFHOME (RH6F). AFHR
EHCMAE, TARBIRS 2L EE S FMAE, BN “JEEE" K
RFE 5

WY BB FHTE O E, BT RERE R AATEERK RS, HAl
— SO B UE R R AT RE R A ZE RN PR B, SRR AP, RRARIHIME
KA e et — 4 i,



ANKEL T 15.

M2, XREFTH. HASHR, EAOEBRKASUKCE EERESEM, FR2HTXA
R, ROABUERLZHRE, ZBERLEEREHTY ., XMERITHXFEERN
“AAT W—AERE

#ANRN, LS BRTORELBERFEE, EERSEIILHEZE R 2HRYE
B, EHERTRKN, REMH, RPARNN, REAXBEERR, BEARKRELEY
MREN E A BEMBRT AORBLIERARES. BERNE, UK RAERERR
AASCH—ANLSCH . B35S, RERNTBEIERAR—EEMIIZIEEYH, X
BRHUN T —%: T IRBROEREE. R ARCHNRESE R, BLHRE
ARG B 21 HER, AV REE LAREREBATEME . HE, REEWERIEHRL
HESAR GRS, XFATEREEYERNER, MAZRIEEYESRETEDRIT. X
B DA AR R —— L b, BReT &Y SRR 05 T ERRE LU B4 19 A28 SCB S
st BRATXEA R HBER G A YRR

SHFHAXREHEEARESNIEEDEROHEA, FERFEBRU TES (RITHE
59 Bl —HHITX—E) , BES5HAEEEEIRE, KIERAE B IHI
B, FRREEMIOEL, FTUALANNRZRE “ARE” KERE, kX, A%
EA GRS MR PR TR, MAREYFEMARTE, XL AR RE N AR
RORS, WERMOTEMER, 4R, LRALKNEE, UUREFARZERDPHA
R IB KRS o

A - BT2004, REHEFEAL2HERER? RHETLRTEHNEL,

F. A2 RiTEEA 47

£4) 2004, iEHAR, B, HARBLALEGONS, RATRSRRGEIRAHAFET
¥R,

Frit - BT2048; K, RTAFRTRXAES

B4 2004, hAZXLM, RELARSBCHEE, ALHLRB— B4, &
joifl, XELHHEET —BNE,

ik 2048, o, ZibdedT, MBZERLRAY, 2EIRARS, KRNEFEIH,

4 2004 Riatt 2 RE, KEARKFC, REZ A foil F 501638069 Fk,

F. BARAHH 1000 000 # & Forsat, hkd el FERET,

H£] 2004, 8, XAFHLAE, HRRREHKLSEL; 2HAG, AARLHFHF T
AEBAE, HELELRKLEFESGTRR?

£k 2048, oA —ABEMBF, FELE, hER—A,

4 2004; KB FLRMKD?

Frib 2048 REHRIBS,

EF 2004 AMAKT, h2BHGSHAGFE, ANEEERAL IR K, L7
BFELFEARELANFT, RARPITLRSAGN, AN ELARE, K
FH A B Re

frit 2048, RAH, TLRL,

£ £] 2004, RRIGHK?



16 F1XE

i 2048 BAMIEKELABREL, KL EMIAMEBUNGFE, PREAHMER—X,

KA 2004: "R, @R PG

w57

EA 2004 28, ARAINEE,

Fik 2048 IR, wREMHXARLAABRFTHTMH, BJLRNSREHEE,

A4 2004; SEBPEH TR ALEGHTD?

Fig 2048 AEATREAR R AL & TR, {28 TRAULRAREF A,

LA 2004;: A FKmRAERARKFHIA, RELRE,

BRI RARL: ATRITM—TFB? EEAR, —EINBHFTLERBIANELE, ©
f1#te f et FT—RANE,

HA] 2004, FARRFFEEFE, MBRLTUARZTES,

FRM. A, 2004 EMBIEL SR TR FY, —ENBEINPALBHGKE,
CHEAE-EHRE E&RIX MR,

Ak - BAE . AR TR FHA KT,

EA) 2004; ERERE-AMEE KT,

FT: &, R4RE, wREGET -AMEMTARKEGELDFE, FERA LM
2004 84483, €

A - BT 2104, 4R IEH?

T BR, AL A AEESEFR—F FHE,

HHEG Y. BRI EMHEELEK,

F: RALEH,

EA)2004; R I EHHANLSRE, KNMNBBEHFAIARXL S8 ER?

F42048; AR S FHBH, EERESBBRI N EALGHA 427,

A 2004 RAARMEIRDG? IS IIRR?

ik 2048, HANERIEETRBAE—F LA,

HER¥: AL, MBAERRBEED THRITT..

EF] 2004, &, KRNMARCBFLEIHEKT,

T, AR A KRE—TFTaEY, AAR LR, & F DNA sk 2 obdk it ey, &
RARY,

FRM: UM BLRBRET ALY TR,

ik 2048, W k£ 2048 S, HOLBAXAEM,

F R R LEL TN d,

Mk XTRREBE-ATATHREHRE,

FRA, AARL, XHA#RL,

Mik: ERMEARENGAENESTAR? RAXREEZARNGR, KAE19
e ABE AR TIHILE, Rid, KRB BX MBS

Rk 2048 <€, 17,

EA] 2004 $pisE B pHBEA

F. RIBHRHERMEA,




AKL T 17

A 2004 R, RBIXBAKMBALIEFE, HAE,

T RAZRAFLOFETALY SN L Hia sk,

Fib 2048, #atéd! X RN HE, M AR EH

EA42004: KT, fik, REAMGERG Y, = RALHA 86 FRH,

ik, MAEERBE—BRNERAEY. BASNBAE: RACHERHE
I RERZ A GHAR,

EA 2004, AAZAEALZAR? bRAVARFLIRES, RoeA—FH+ 5K
FXARS T RAwRR, hLASRETR 10 LA EBGERARE, BALM
PAET A ML BB FRAT S, ARREARIHHTLARRAOES,

F. Rit, hRAELHTAGHRALIH s, BRERGEASHE, ZHFRLHAR
HEH B FAeFome, LR AYE T RRMETE,

Fi6 2048 B389,

F: RBESEANTARPHRFT BRAFY 6 SHE—H,

4] 2004; MEALFfRCH—HHELL, RNEF AR RN, RTRET
RHERE— 5, REBENOARREHFH ARG LER,

Atk XA RBREG A,

4] 2004: RAALAK, BALAHRERAAR? AALRERE,

fib 2048, AR FM, RMNLEKHAANER, SEEEHANELEETLE—A
HERGHER,

4] 2004 K, BHELSA—NEMILEF?

F: R, FELE, RENLBARE,

E£4) 2004: RELE—AMEMBAF?

F: R, REMMBAT,

# 4] 2004; RLvE?

F. RAEXARPHERET P HE,

4] 2004 . "ﬁ, 5‘3‘-‘!&..;3?.&5‘0

T, BIBAZMENEA, CA—FhEBXPAONBA, ZENBALAHEHE
MR, BAEENHELN, Wb, RNESA—FHFAEFTEHNBLFT X, RER
AEPHABHBRIAATHRAE P,

B 2004, RIEBEAEN, 22, HEXLGIH, EFARUBRENER, £2
A S A, B R A LA BRREM, RLleiE Nt ik,

it 2048, 122 R L@ METME

F A 2004 H ook lhe— AR, EABHREHAE,

T RE, BAAYBEHAAETEERINKMAYRAFRELEHTTLIZL

ERE EFALTRENK,

E. HATREENBEHESAETER, RGN LW BERBRMAATH,

5 2048: EVXRBAMILFRRXRS—HEL,

£4) 2004, Bk, AALE, REMA—WEALFERNERS,

Fi4 2048 : B Ko Kk,



18

24 2004; iARABEIFTEM —fRBTHAEEABREART XL,

Mk 24, RLLBERETMRTY,

4] 2004; e, WwREARLIET RAER, WA TH S LA
FEp Y,

34 2048 XAKIERLK £, RKRIE,



#2587 BRI : s pHE R

hELBE A AFAA, 3EEE AT R IFAE
— BN - AFR
20 {591, RANGARLERMAY; SCFW, REEX;, —LFW, AEXMTALSH
#idd; 1000 5459, REAMK; 100 FEE, REALZEEEFREEIMT K, 1M
ARG A BREIRBETL, Wb TR FTEEEME,
' —F R - R
SME—HESF AN EHERNERANAD, RBIIIRAZGANT R R
B BREAGEHSFHER, AARSTF-ERHKFGRE, 28 AHKEGLEH
T4, —SBREARGRMEOEERTRELT; 2REAIXKFRAT AT, HEWHFE
AR RE A AR
—REE - ST E, BAFE, 1996
“RRRTHRM R—FHERLHBEELHRA A2 IAMERMIRG, B
BR P EFHHEE,
— S ¥ « MIDA

B R B B 0 S ) 0 S R B PR AL ARG SR, XN E R T HE L = A0
B, LR R e oK . XEFY AT R R R RRER, FnE B SR
RS TR EREH TR, & RRIE R SR BRGR, FTRURMNPEE—
e BEARREERER,

BRENER, B EHL0)LKEIER T AT MEE (TR EEERIES
AT AVE S R R A T EEYE, ANBEEBETEMIANL,) EERRA T
FHABEBEBRMEVARY, AWRERAAFFENOLR, ENE2m 15 M ERK
FAR S B9 F VR R 03 . RATAT AR BIX B 2 B — M B IR ROH KB %
K FEEHEMRETRERER.

BARMETFHR “XBEM" WIRERRAER, (BRI 5T R 8 I
EERE, —SPE RN, FEEYMBARKE S, REBSNRNESERERENR
R, RS A S B A MR B R LRI, (ERIFRARZ AR L IEH
M. BARMERENFRERENE L,

ERAE, ERENESRERN, AREHKP BT RE—TIBRIE
EESEER. LI —NRGE (B, —MHHENUEFRE MY
), XA FRGEAT L — 100 J7 A% /N B9 B0 SCAER R, RATHE AT LABEX AT Y
52 AR 100 J7 o4, (ELRANSLIX 100 J7 HAA0 B A BT L2 s SR i 1 000 HAFE
5T 1000 YoHREY, RAVBALEEX 1 000 AR RKE T, W XHA
/N KZ4 1 000 £, :



20 ®2E

BATRBAR R ARG A T AU BB TR E RO T X, BAXFTR RS
WX, CENERERAEFNER V& N, BEFTEEFEHOXHERE «
(3.141592-+-) , FOMHBEEXD) 100 D76, K¥o B ERBF L RIRXTFI, 5
SREHATESE, BHh w0 HREFFI LR, RS ER R F.

(BR, WRBMEEHEEZ (BOCHFR—8S) LHE AR =, RITETLURE
KT (B84 RABIAEWEE, B “x, HER 100 THEF" . & TRNOA
RS RFFIRBAEMEENRED R, SUEESE B AN ERERER
R, BE/RE - BRSWHXNBH