S

& Ty~ &";~) '?////’“\\\\s_
201tz .
PR 2 MUK ek o

L,

| KEESBRIEES Bttt eiRisEs |

M—2IX55 7(

Bl =AY S seAN S

[E]GmMEXx &
KT IF
RAFE &

One Two

Three...Infinity

‘@\\vlub W
Y ZRH=—

e D01 EETABRI B LA
, HRERE0E RS REEEN AN SES
- KEFFHS0E30S A ERI S ENEE P




—' - '/ﬁ -
M—8 KAl KR
— R} Y S5 SR i
(fBIThR)

(£) G m¥EXR F
RAT B
aEF K



El=. 01-2002-2466
"B E

CA—FTEI5K) RHAS A e A R B 24 3% 2 —, 20 fied
70 AR Bk AL S 1 RS, 8 R A S DEAR I S, AR
TARZMRRE TAEE o AR BT 7T, B RIS
FAGT 20 B DR b i) — SE B R R oSG I8 R — SR (1 K2
W, IRJE I —Se AT R i EAT, R T 2 DR SUT 4E A AR 98 A DU 2 s A
FHAFE T ASAENPUORIE A (AR 1 R ) AEE LA (ki
. BRE) mm . BRSO, BkAES . WARL, Ea
A5 A E SR 19) T R B3

George Gamow
ONE, TWO, THREE, ---INFINITY
Dover Publications, 1988

EH7EhR% B (CIP) ¥

M—FNTeg5 K. Blegh iy Se M/ (32) G sk (George Gamow)
Fy BACTR . —dbat: Bl MR, 20181
F 44 J7 3. One Two Three:--Infinity; Facts and Speculations of Science
ISBN 978-7-03-054589-3
[.OM- . OG- D% M. OAKRERY - &Ry V. ON49
rh [ A B 518 CIP Bz s (2017) 5 236517 5
ARG RRH REFE /TR THFE
FAEE A kA / @ikt AE A

4 4 % BB R
ALER BRI 16 5
R B TS : 100717
http: //www. sciencep. com
@ Bg w A EN
Bresth it AT A4 24

*

2018 4F 1 A% — M JFA<: B5 (720 x1000)
2018 4F 1 H % — R BN Epag. 19 1/2
4% 250 000

EM: 58.00 5T
(AN Epd P et In A, FRAt 67 ST )



FEi6 - sk

George Gamow

HREZMEFRIRNER, RHER—KRID

1904 48 £ THREREFET . 1928 FRNBKF| TR GAFWEFHLF M AFEAL
HARBMRAFMEESIFAE (MNFLNEZZFRMP BR), URATHRBAE, B
REEZFRI, BREKRFE, FEPAY. MABRIAFMTAMM. BEHERFNFE
FRMBFE T, 1968 £ T EEHMF & Myl K&,

MERXAZ, GAVWEFRFREHERS, FH5HEF - R FRE T XK
WA KRBT i, AEARBT AN T “HREEST Eik, bk AR
WA R, ERMR2S MWEE, LP I8 HWAMLER, LHEENELR, (A3
RHGKR) ERMEF A HREME, BT REFEANFFFE, 1956 £ KKK 6 EH
XA LA F AR A S K

T
1944 ~
(FARFER)

1944 s£ 4 FRiE, 1968 £V T ZAFWER, EFFERSE, 18] FHFHE
BERRAFEEMLF A, 1976 Fk—EVANERF SR L ZHENMELE, BEH
(R=FEFAK). CRARY - HAR), (FEFTERER). (WEAFRIIKRMA).
(BETFHHEE) (mFRnE). (ZEFHENRASHEENRR). (LAGHEE) ., (£
Ko FER—RERFNLARAR) (AR NEFESHE M) &F, & (BFHEL).
(BFEEA) EXLBLLERELLBEX, FHEHALY—NFERFRNFEREEZEN
KiE, NEHERERR, 1988 ENmeAE, ANELERE0EFELE,

FAfPE
1933 ~2005
(FHMER, PHEMER)

1933 £ A& TRARM, 1953 FHRWTRITAFHE AR, 1955 F 50 T RENEE
EHERRIE L L, BAETRFNERKIERE R 1957 £ B R T, 1956
FIHAEBFTNH, FRKFEL500 7T, wRABRAERERTERRANEE (&
FA¥RE) &, AERLFEE, RIZRANR (HEEFFHIR) L, TALK
EHEERMAEIERMEH (F) %, 1978 £TEA LA, REERHS0 LR, &
FEREMBEANE (BERE, BELT) (RIPA) %, EFEAFIHRLAHRES,
FEMALEZBRAEELTRARZR, PENEF22 R



FERRLF
AP I 5

EXERMEFR. FHEERNE - WEXRNRSHLHEEF,
B AN—BEHFKR: BEFHEEMRN) Fas, 04, R
BERUYTAERK, RTFEIERK L, TR BEREM—8. &
RER, ZPULEGWETNET 20 LKA F Pl — 0 E A

R—AFHELFFETENRE L%,

Eﬁxﬁ%@ " WELELET A “BALY, FEEEEHE
WA AT g R, WRAXMRAEANREE. KHAE
WAAER MR T RS, EEXREH T owE, A TR
SHBE . thin, FFPELEAREKLRE KR FHO B
3 A R “ER, THAST, WFEREANLEENERE
MARE 7 #AT, ﬁﬁr%ﬁ%%ﬁ&&ﬁ 2 JLE A E T %%
AE! ERXAMIABR LG EAE, RATEAFHFRTLELS
HE—FEBRFELR -—ARAEANLR, BUAEXREHQ
w17

BRTEBEEWUHRERE, FPZANKENT, WAATLR
Z, “FEFDT - LRI o — R R E A
Y- XARAE TR EREANRTE, IEBREERAT
HerHEMEE, XRAWBRELHAE T ERAA M FR



M—E L% K

MEBE BB RE R, FHFBHARET RS,

REXEHAEEE T M, FETRYBARENXE, &
FERAEWART SRR, ARXW., RN, LFW, EEH, B
MNFEAE, HTURNFRE SO, “HMEARNFTS, I
Hshireg X, EXFEREZE L LR,

W TRt TR
2017 4£ 10 A

11



BRI, 4% 4%

EmERNFLELEEF (A—BRHFK) T 1978 5 kA& FE H
BT FEAN20 ZEE, REZFHHREITH P ORE THRUEHN
I, X SR P EAS HRAE AT E,

B, AEENEERBAAERCQ G FNHLFHELR, £
PEARMANSFPXE, BHAZhFER, TLEAPLELR
WAk, (A—BR%A) ZAHHEFREITHRNAFHF 5 AT
AEE, IR HZETXARLLERANRE, 2T
B A e B AT BE A R AL

BE—REFXAFNFER, £7 1978 FRN L A% —F 5
MR, Lo, MIAKEEH, EHESTHRLEAFMERZHFN
W, MUGEFANE @A EN R ESEDFTR, BREE
L FRFREGHAR, — B 0 0 BF T A R ATHE
FTZANMBRT PERNHFELE, FAZIHTLT, UK
MEFHERRE -, EETNEEFET, RABHAERFE. AE,
CERAFLIH AT RENBEHEHERE, TEAFEXIRNT, K
EERAXNFRE-BREFXAS, T, JAALKME T
ZERRER A, LHBEAEE —AHRETH T2 WHRIA, &L
FRRBEEAEMRNR K, E—NRERFABER - IHR
FHAARBET —H SR, A TIHF-AFEmELIANERNH,

111



M—E L% K

ARE—RERARTGW, BEETH SR TEELAE, TREERX
Bt L.

M REALHTURENHHEAALZ, GIFREAF — KB
A AMEZEETRNAFTRABIN, 24, RMAAY (A2
EHFR) ZABRRFBELNRGH —ARLH, T2, BREMA
ER, IAFRENE XN G, FERIL, ZREANELE F K
MR, EESWBLFES, GATURZE RN, £FLH
XEA AR, A XK

WREX, AEFXERFR, ERTHNEFMFHEFET TR
HER, WAEFEFFRURAEAN KRR Hib, RAM
WEZRTH, EETALEDRETORANEL L, b2 EBH
— FEETABRMFRFETN, REFRWET L U
BRAEZER, AMyEfd, RNOGTUFEHHLRENR B HF M
AXB TR BRTMEFRZS, ML EEREATTEAENTE
RRAMHNALERKENL S, BARAHALE H W6, 5
BKFHARENEE

T LK B — Bor B, AT A R — AR AT B
&, BOAAEHREEE, AT UEBGNEZERM WL B EE
WEMFHEE, YR, XBE-MARBNRL, EHETZE T
KWAL, EFERENRERF. B —ARFOREEE, &
EWEBFAERSMEAR TR RANLELE, EETHEAK
WAT PN, BT XEERERZS, RERFHRLFEN
R EEEEL-MEN, —MEENT &, T ATRE MR
WA, DWR—MHFRRK, —FAXHAS, BEE XL,
HARETEZRBETEGNER. £ (A—BHEFA) TEAFHW,
BAT T2 LLE B X AR AE

EAK—BEFK) IARANMEAFEHHF, SHMAE R
WHERDPERGENRLZFHETRE, hEAZLE-—MHARXNE
ERA, 5% METEENFHF S NEANHR &L — &,
xR E BRI T, AREOANEEFHR, FX L, Fa

/iw

v



XNEHEF BLoH, 4FLF

BE, RoRREALFEZH AR I NENEEX R, HBEM
*, ﬁi%ﬁﬁ?%ﬁ%“%%ﬂﬁ"-&%%% Ex4ET
AIML B, FEEHEAEMRENRRES, AFEENE
HEEEEONEECHRENMARETEL, BHERELAF
—ERMREEAFE, REATLEE, HAZETHREIHR
AW, WEF WL BRFNENNE, BRERTRAERW
WP EARPEE - BHFAR ENER, XA &R %A LE N
SRE, EHETEAHNRE, X, RNEE-—KFHE, £
LEEE—FEREENANNE AT, EEEN, ZRETEMN
PRLE -HHOAA, REGBZREFh—MHNEE, 24
B, %3t <<}}\~§'7t:ﬁk>> KAFFHABrEENZILILE
SRALEMT WEE, EEA LN TR ZHMRKT IR
o ER—OUMEXRY AT LAV A M, FTEER, At
UG FN AR B SIREE THARE, #%, ﬁ%ﬁﬁ
g A ES L, ¥R AEXTHENES, 8 E
~ﬂﬁ%%%ﬁ,%“] e, Wa, WEEHEH ZE%
B (N—BRFK) XAF, MK ARAKGKEK, £Z2TH
BB T T —LRELRERTHNEERAFRRLUKE K,
M EREH KRR, (A—2LFA) XRFWESS-DPERF
ﬂ%“% RUUH P EAERE MR, BT R U R
4, HEEFTEAZRNRKERE, FLAFLEBYHMFTER
%ﬁ%ﬁi%%T&oﬁ%ﬂ@,<M~@%%k>ﬁ$ﬂ%%%%
HEABBRA TR R ZE, Wb, FIRFSEDBNMHELEAF
WA, KAMAT LB GXRHWEEZ, FHMEH, TUHK,
EARFBERNEERL LS, CEYSHHT —RANRK, BIEX
REE SR EZMEFE SR RE, EFERWRSS 7
ey B B R AR B VA 1R R
INEFEARE E R A, HRXAF20 545257, AAE
MR KRE, XARLGLZF AL, EAAZREE, EXHE,
BT &MER, @F RN EAT RN ER, BT 1986 FEHT

é\> A



M—E L% K

X X 2000 ftz s, (A—F| L% K) ZAEENFELAERANS
R, ERASH —RWEE RO LT, A, £RNIEA
fRkzjE, BWTRELZZATAEBEMER, THERL, TRE
BEBREX, WEZHIMELEE (WEXRF —ABLLF (WE
BRAEIE) WEH) BEF 1988 FHRATRITE R, FEFT
TR E T S EWER, B F P SUR A TR DURT R B E R R,
FREMEARNERER, XLAZREMLHRY —FES,

EEAHREALEEEY, hFT2TU L BRI ZLF
AEHBERREK,

ﬂ

e LT N N
2007 4E 4

vi



1961 4= h R & A

AN EEOREZENRLFER AT, LEE
BETEARAKX RN X FRNERRE L, KX %XL
W, REAE B3 FMMHERN (A—BXE%5K) BIRRAEZH, ©Z
Eﬂ%m]w%ﬁyék BB R, FFEE AP A

#Hk, FURFEMFEHTHNRRFER SN B K4 T,
%ﬂuﬁiﬁﬁ%ﬁmYO

KBERN—NEANHARE, TCERIBUAHK P XTI A
PR BEHREARENEFHE, FEEEBRZBEN RFETH
WP FRRXERR LR TA AN ARSI, B THREZ
EMMEERAERBYEF IO RACEEATE —RE T —F
BT, IUkxTANEAER - ERTHRER, REHR
WEZLENRRATE - LH TR TURBET,

7 b — 22k gh 2| R m A AR B N we & Bl B AR & #7200 3
TrEREREHTRMNNER, LR FHENRZFHRA =11
FHMELTCEULET, FEBETRXEBNRE

AWM EFRNSRERKENL %@Mnﬁﬁﬁﬂbﬁ%%
XF, HHEFALFRBA R — B X T 6 R E 28 &6 A PR3

AR MR K R, I R B, S AR X R
e
1§60 = 1. 609 /AL,
1 35R =30. 48 K,
1 ) =2.54 JHK,
P IR A B VRS, BAh, SO R b Ze (1 B = 12
Yoo ), B BB &, — %%
o ROBTHITIIORMEN], S B EIRRRTE 130 (LAF E 140 LA ), —KeH

vil



M—E L% K

ke EFE M ($266 1) ERYEZLFH. “RE, AFENARY
FEHURZEERFELEN—F, BREA-R—EHFRET
AWHR, A—BRAWENCFXEBHLERBEUF TR &K —
MiFLST, MEARELEREAI: " RAUMNEZE S A Y
FUENT £a AR £l E, LENEMAERTMHEHET
(RFERZREZETEHMET) B8, EETUEFEALERRKE
IR TAE B AN

AHFI—TES: REAHE —REELRWILTF XK —
NEREANFTF, TEAFRSBRAEETERAK, BrifrreR
HRT 1. ROEAE: T AAEERFELELENF, W
FRREN, FHITXILENFREFE TN,

G. ¥ £
1960 4= 11 A FRLZ hi & k2

viil



—EE R 5

R¥. BEEMEZREHMMN? BEEXEMF2AHE? &
THAES R EET 7 12 KEE ATHR S 4 E? - ??
b, AERNMRREAX AT E, M7 a2 T0 frax A,
B HEM I 5 B R B EY

BEXRFWHLE, RERARETNRBEFFTRAELNE
SR, FHERFHFEAES A ZRXRATWESE, ABAT
EREATENEEFNREE - BFHFREANER, ERTEAN 2
Btk E, RLZHFBAKER., FAEEHATREMHER, Eh
Ko, FARIHHNERNLELEABER-—EHFLENETH
2H, BER5hEH, REXFSANANEHRAHNTERENE
TEAMFmREGENTR, TETHATA,

HTHIHRAZRFELEES kY, MFAERBELE
T R Y, Eﬁ%bﬁﬁ%%ﬁ%%%%%%7$%Tﬁo
W, PHALENTEHEFENRLEEE, T - LETHELH L
&R %*%ﬁ%@yﬁ%%é@% FTREFE, REBELRAE
FER A TTH 33 2 P AR B o 2R E] R K o R

AF¥E2EED, AHEEINL “EUNFH BHBL2ELNS
“HAFH WERERS, REIERANAENFHA XN T TS
SR, RESE (KMWERR) 1 (BREE)O XFEAH P
framitibd 7, %%ﬁﬁi %ﬁ%ﬁ% REBEHEEKRET
ik H B R B B , MRART — R —RATE,

O XFHAFA BT 1940 4EF 1941 4F py 20 24 (4165 15 At R R

X



M—E L% K

BEMEZHRENEMYEE L MEN, UREHCNHHEN
B, R XD e ] S AT = AR AL A R g HE R TR HS BT A b 2 6
B, TR REAN L, HEXARN, RENEETERA
FTENFHERE: F-ARFHEBEEN, ANERNWEERL (A
W UHEHE) REMEFFEENRIRET (WAHE “FHTF)
FIREAE; F_ANARTWNATERADRER, XINERFEFT I £
BEREZH, ANEANMTEZHERAMEXEANF 0 IEE a1
WERWAE, NTEFRHLT REMLETH WL IR ARS
HY1H A

RELHFLERFBIFE BN BRAHEE, w18
s TERRAWREE, FRAREFLSEE " WEM (LE=ZFF
ZH), BABRR-—RANFEMAEZWH - 5 - #HF Z (Marina
von Neumann) , #4¥ X & 1 %3 &5 F ik, EHMAWEA L, WA
WA AR ETEREEN, YK, HERANO, B, EHF
FHE, MAREMKETANFF, T A ELTTHFREA
K, EEHAGSATERME R R EEMN, XAH, REXREL
HEHEAMRAFH 12 5, — B AN FFHILFF XA (Tgor) Fofly
WEHAFN, TEZNTHWPHIELE, RERHF=Z, A Thx
FTHEUZTFMASER, M5 RAEXMHFT, Bk, RERFH M
&R

G. 3 %
1946 4212 A1 H

w AATY ST B RAEE AR NI BH
s X HIGHRAE - 7D - i5HE (John von Neumann, 1903 ~ 1957 4F), FEEE¥XK,
O S iR EUE GO B




CAN—FIT055 K) 13878 G i o

MREFAN, ZHFAHET S, SRBFHSRUEH (A—3
EHFKR) B, BEAXAXERRIIHNZE! FFHE-—T. &
— T F—HEHNRRTATN, REE P E MR XADIR
KWW, ZLHANTE) TEHENRZEFNFEST
Kax—MENERHOE, ThRAFHERRAHE,

MBI R, WEABAFEER (A—B K %K) BEMSRF &
(X2) EAWBH, XAFFDET SV, SHEEIXE
IANPEER, - AEWNITESERBFLERX R, EX
AHULREFN AR PHBHEUTENEN, Z4FF
Bt S o

REMRLWREFH T TXARS, LA ELHLMBER,
(=B EHK) BREMBH L FRANHFARESRER -
HHE, "EF2ELLHAREZMREEHEHNIKREULE
LEEERS ENEREEE; Kol REIFEL LML A
BH %, REFPHRIAAERGNFHR “e”; RewHFZ EH
EREBEANTRBEZ RGO FNL; REARBBRRT
—NBEXH2BLE AT EANELTFHAE, TEEE
M, w A RTIE EWALRE A B R R — K Z 8 H & R B
Faveeees ALl E, REABRL—-RAXKYHE L%
ot Rk E Em iy AT B EFHFH AL
AANBEFNRATRE, FTTHGRBITREEFMEFN, Tl
AeXoMrhatm,. ENE, XAFEARGFIF0H, FRENE
FHA poor, EDHEXAKY HEA AW — RIIEH,

X1



M—E L% K

o MERTEMMIETAE A8 ENHEDIORITHEAN, FAR
TRWFH, AWk 2. BAeRE, ETHEENRE—XF
Fo MAHRETREH—ERRNIR, MrEERTHFER
KRBT KA,

X11



H X

SERRLE ROBFRE

NEHEF MERH, ZEZF

1961 F£RIEERI S
E—MIEERIS
(M—BEFK) LEERSHR
4 RSy PIEIELTRTETR ceeeeerereeeeeeenes 1
B BE KR ereeererreereeeeeeeeaaeaaaaaaaaans 2
W P IRECRIN TR -eveemmemmemmnnnnnes 21
EZES =iE. HEE5ZEEE - 35
B A AN TG IR e 36
BEPUEE PUZETH T o 55
SRR IR NS AR e 72
HETERSY PR -ooeeeeeerereenneeeen 97
g = W N 31111 08
G B R 0 o N TTTTRT O 126
WG U T1 = 3~y = ST 161
BEILEE  HEATZHE ceeeeeereeeeeereeeeennan 195
=R CANNIE 5 [ - Uy 225
W R EIRET  eeeeeeeeeeeneenes 226
Wi QT BYAEAR eeeeeeeeeeene 251
BB - cvvevemremcmremrmnenni e 282
- T R T 200

xiil



55
MO 1 X



—. REEHBIZ D7

AIX A, UL S P A6 2 1) 5% 1 e e A — U BBk e
R I B B A B

“UF,T AT, CURSGIE

b5 R SO R - S TN o I 5 = A I (Y K [P N
B 37,

BAER RIS — s 7 ST —Z8 UGS, iR
FEAUE: AR

XA SRR T R EAR KB, PR, XAR AT AE H 2
— M NIRRT o SR, QSR R X e & 2E A G
B, XA KRS 2 E T o AADAEMIRS FIUESL, fEltst
JERATI I, ATEAEEL 3 KAVBGA . R MBAT S i — A AL
MILF, SR Z DN, Ba, BREXMFERT 3, ks
BIZE: 24" HG, i BeX s AR B, X S Y 5
AT EMAE R AT LR RN T T 7, X skl
oA —HAE AR !

BTE, FROTESI B, AR TS Lk, ik
AR KR 2 B LA 43 SRy B R e AR W, AR 1] 174 B
SPRFTRML, FHE— NN R LR R T,
AT —HEXHEE &, HEFRARNIE, X, REEREH
1 5 O I IR I ECE B 2R K, 45F 300 000 000 000 000 000

@ XA H T RO A B B I RE R I B AR R



F-F K X

000 000 000 000 000 000 000 000 000 000 000 000 000 000 000 000
000 000 000, fHJE, FRIART LIS H ik KA H %K .

AN BT A R 2, RIS

3x10™,

TERXH, 10 B4 EAR/NSECE 74 Fom Nz s 204 % . fih)
UL, XAECTRERE 3 ZH] 10 3f 1 74 1k,

ERLAEHAS, AR ME X R R BARR R, X
Tr RN B TAE B MR B R R R AR . fEX A
R B ——3X 1 S0 — W R & W], R RAT— B R 2
X—d—— AT, AT AR E 8, LT
SREBE B INERFIRN ., BN, B 8732 fE iR K&
NE RSB XA

IIIYIL CCCCCCEANNNN

MAEAEH (Julius Caesar) ™ A9FETTHL, LA JIpsF Sl 2B A

B 5
MMMMMMMMDCCXXXII

R — RN ENR— € LA, O A2 S8y HE )
TR L ——FN BRE M BB RO, 25 PR AR
F . Ak, AR BRI L T, Pit, B AL
—THRENEN RS T, —DEP A, TG L
FFAR, WS —F “—an”, fbh—ES AR,
fBFTREHIR iRy i Ip ik, RARREARS E—FT 1M, X
AR LA P S AR 57 S (1 1)

FERARAR G H A, IRSEAR AR H 5, dnk bR R AR
A R VM B VDT IR, AR AT, g
57 AKX AR ER Ok A e AT, HBEUL

« fafit (AJCHT 100 ~ i 44 4F) R P IFENGRE . —FH



KL R — A B S GRS B8RS —a T,
EFERIRHAR R E 7T S AR

27—t
BAIEEAK TS (Archimedes) , ZAJCHT 3 42 R4 A R BHA K,
W ATTBIMAR G RN, B T RS E R I5 k. FEAR R
B3I k) RS
AARA, ThEAREE", TEEENMEEL Y, 5
FEERFTHAABMEALZZL, DFHHEZLT KN,
HHARA, BENKETREG AN, AMEERELD L
REDHBREABERGH T ZHAEN, RAR, FH A
WE A& End TR, W0 REHHREZ K — A KDk,
FHEFANBEFEMARERED T, —ERAGREN L4
MF, Mu, ZFEERRGDTHEEKTRELTH KM,
£, REERAK, RERWFE, TEERTH T2 L
HAEHDTFNEE, HEXAREXETH EBEENTFHZH N D
TR
BT HEORPEAE K 0 5 44 WIe SCh g i 9 75 i, [ BLARR) 22 o
FORRBH F R T E AR At DA 5 il A i R R e K i &R

w R RAMERE R, TR Y B AR E . —FE



F-F K H

YOI, SRIESIR—NEE AT (L) RS B A,
SRIGHE “fA0” CE=Beadn) . “fA24e” (BB L), 5555

EANKRET, BROTAEHEY, BALELTTHILINRE
TRRIRIE o (AAEBTHORFEARAN B AR, BRUSHRENS th RE T Ik,
WS R RI, B mEnEd T—K$ .

N TR AT A MR U B, BTEOR e
FRHGEF A W RN . $ BE A K SO S, i e — A 2
B KRk, BT HORFER RIBCN, FRA M RICER, RN
) ] L Sy 8% v 3 (Aristarchus ) ™ SR A5 DA b 3K 31 % BR 1A R B Ny
10 000 000 000 HFD | EIZ44 1 000 000 000 HEHL

BT R AL R BRIV B KA H, HE AT T — R 51 U/
AR IS BERE R IS 5E, e AT 25181

AR, AT AT HE BT A T 6 KB A P AR R HG IY

T, ReRT—FFANE NG £,

X R B R, BRI B 1R IR R R
IITMEE RS2 o HAZHEEL, X FUARS I WA o MK BH 31 4
BErEE., MG ED, AETHER, FHNOLEEE
5 000 000 000 000 000 000 000Z HL fFyH J, ZEIEH X FE—NE %
WL B T8, B A

10™%: (BP 1 B9J51H A 100 )

XA ECT S AR BRI TR 2 0 o R R B 3 x 10" R 2T,

XA P A AR S TR SEhR b, FE—SE ORI AR,

© BEENUR A A, —iFH
o B SLITRR ST AT 3 ARG o A K SO R —— i
W U4 7 S B LA, 1 TR 606 BERL 6 T, 188 K.
@ FHRMBUEMEFRE, XRTR
—T Eily Rl CHLly
(10 000 000) x (100 000 000) x (100 000 000) x (100 000 000) x
A Coa CERF I YN
(100 000 000) x (100 000 000) x (100 000 000) x (100 000 000)
T PR 5 R
10 (BPAE 1 IR I 63 %)



F—Wa BT R

FEA HAA AT

TR EIREA 7, A — R ZACRA T BT 1, Bt
BRI R ZE 2. FL b, ERZE B RLT ARG Y
Mg, W SBARCRIE Y, RERECRASES], Hha
MR FILT T

AP ANEREREHT L 75, AR B &5
F (Shitham) . RIEEEREUL, HFEITRHREERM A
ANME T, SEHPERE - PE - AKX (Sissa Ben Dahir) o X7
HEWIRELR E NAERIFAR, MhBfEE Emardi. “FET, 1§
AKX SRBLEL SR — /M, BT — R 75 25 =/
RNEGEORL, 25 =R NS DORL, MRIXAET 5, B —/Mg NI
A — /Mg — A& o BE R, SERXAR R WAL A BT A 64 M %
ki, #RE AN

CRI, ARFOREYIFAZIT EHEUE, O F A CN IR
—FAr A B A W BV T B B v AN BB B R 2 . ARG AR
B LIVER " A, Al N AR T B SRR

ﬁﬁ%ﬁ%l%ﬁ%To%~ﬁmﬂ~ﬁ,%:%Wﬁ%ﬁ,

B2 BLEERCRZ PRS- BE - KR SR IEAE 1l EJVRE A 8 L3R 516

« X HEPZAIR R E R DR b 64 DN AL IE TS TE . BT Y
BT (516 4, @i E—M&, EE . MR, DMK, EWK BAK) &
WML, DRI E R HENERT SR 2, —i%&



F-F K X

C oAy 37D I TAMEEIERES EERNE A, RFegas T, — 8N
—ARMNE FHATRIE E AR, (HR, ZRE i ig K
ARG, R AT I, BMEERLEEMRE, HEW
RPN TABXTPEE® - BE - MRRIF I IIES T, IR TER
18 446 744 073 709 551 615 i ki VW |

EABCFAMG T8 B AR T RSB FE R, A e & n] i
T o VlNH"/NE 2945 5 000 000 5, HEGXAMER, ARsiAses iue” -
Yt - AR ER 4 TTACTHERBEATT . XA EMERE, e
FAE 2000 S5 1 B A = 6 A 3R k|

Xa—K, FFERWEACK T EMIFR—EM. Bal? %
ZIERZVEEE - Pt - RARIRISER T BT, A2 T i ik it
HIM4E . HEIRAEAR, E EORMEE R T E X Ak

H—PHREHEF Y EACEDL B, B i
AARH” WA K o M Z B Ty s 22 K 1R (Ball) J&iX A
PR B2

RPN EHLH " NI HE, EHE-NERN,

WEHE=MREFR4. BREFTA1IHR (1 R AHE 20

L), BEXRAFEME, R EC 2RO E, &

HAW—REEANTEEHTTHAE NN 64 F 4R, XH

MBS, FRERBER, A - NEENEEZELX

@ BXALHE T SR T EOR 1 2 RO S
1+2 422 423 42% 4.0 4282 4283
R b, XIS AR R R — 0T [ R A5 B0 B M ABU LA g8 (AEFRAT 13X 4]
B, XAMEECR2) . ATRAEN], XAREOIAG AT, 55T E AR (AT 2)
PITECO T (FEABI Ay 64) W58 — T (Uefilrh Ay 1) s 3000 22 B DL 5805 1
ZHE.
2% —1
2-1

=2% -1,
HES R RE
18 446 744 073 709 551 615,
RN AR PBAL TR EM) . 1 #lAHAE535.2 7, —F&
@ 5|H W.W.R. Ball, Mathmatical Recreations and Essays ( {FUFEIRE)) o
e DUET IR AR K, 7 FEREEILE, tEa
o AERIEENEEZ FEH RE




F—Wa BT R

TmWEN, XL ERELBRBEL: —KARE

—F, FHERTEER R4 L, NerAZERKFH LE,

L Fr A 64 Fr AR IS K A 3t R Bk ey AR AR £ B B B Ak —

RELH, #RBEE-FEFHHER, L& BFMREL

FE TR

B3 At BT R, U b T2 RN
MAEBIEE R, ERINEEAH, BEHXa—1 A, AXE
KB, i PR B A LA, . AN — R AR 2 D — AR
B L, BB EZ s B — R —1F. - A A& —
U, N R LR BOAE . ke, S5 64 Arhig ke, &
RIS SR BAE PGB - BE - IAHIR AT EOR R — 2 T

B3 —EEIER G ATRR “ HARE " . S T
HHEEN, XHEBA 64 ok

UK B 2 64 Fr R B ) — e b, F 2 Kt

O WRAAT R, WHEEBHKREH
1+2" 422 423 4ooenee =27 -1 =2x%x2x2x2x2x2x2-1=127,
&Rl 64 JEE, TEB S REN K
2% _1 =18 446 744 073 709 551 615,
BFAPGEE - BE - BAKIRIT R ZZREAIR T 5



F-F K X

Wg? —4FA7 31 558 000 A, (EANFEIRA1HE— AP R s —Ik, ARBA
15, TBRH BT, WA BRI 5800 AZAEA RS M

TERXA AR AL UL 8 5 AL BUUREA 15 0 I X e — T {2
ARAEEMN. BB FEE e, HE KM 72 (1
FEHLER) JEAE K2 30 (LA i A E W R i . FAl 1k M,
SRR, FREA R PHERMERER 9 IR B RE4ESRF100 42 ~
150 f24F (WL “BIHEp 4R —5) o ik, FROTKM RN BA7
AT JCEEEIE T 200 24F, T ANEGIX A B EE A& Ui Hh i 4 IR AR K !
Aad, AL iEE T AL !

TESCAE dh T 3 S e KB, RBERUE AR 441 BN
TR T

R — G EN R Pl i] DUESL BN — 4747307, HFHR—1T
HRRE A Bl — > 7 B A BRI AT 5, AT AL 185 HABAT A 7] 1
THRAG . XSO -, S5 RZ R R
FAERNL, MGZA RTINS . XM, B fish—
J, Stewsh e R s — TS . AUkl I IR A SiEA
BT o AR ML R A RO RN, AT 4 SRl g /i
Py

BAE, EIRIDT S SEENRIAL, R A B IR L B SE Be T
RIZRPUIE . FEEDH — 1517 TR A 4, REBRARA 28
B,

aaaaaaaaaaa:-*
e

boobooboobooboo- -
e

zawkpopkossscilm:--

HE, BESRIX S HLERREED tH pr A T ak oy B AT S5 4G, AT
REMN X HEDL R LR R A S BB T, 2R, Hb NEFZ R
[0 WAS I 1 P



F—Wa BT R

B4 — G RIRIED S —FT 95 bW F A 4 E ShEpRITHL

horse has six legs and--- (b5 75458, FEH---)
B

I like apples cooked in terpentin---

(FRE RN AN AR )

A, HEHR ML, —Ea kR L I (William Shake-
speare) © IEE—ATEAE, HROIEPMTIHEANE B LA A1

by b, XEHLA S AZE B NGBS F LUK S i —
A f: RO, B-Arhei, Bk, BN, &
—BRIBMERR, B—HPE, B—miTyg....-

AMLANE, XA R B A I & T 22 T B B AR P
MIRRE T aeE, FRATATAEE) 30 e miF s, REMAEER
B, 2344 FERPRACHEFHIN ST, A R W AR PERNTE
HeRRRK . RN ARFIIT R E R X 24— 6, HEis
FEHLN R, ARG NED A0S B F 3R ) o RO & T ——
AT TERAE i T B AN 25 A8 Z2 2 X AR Ui

M AT XA T W87

 WEHE (1564 ~1616 4F) , LA RIS L IRBIER LA, —

10



Kk, LRATERE, N T REPA A RERETRIAT S A, X
EIRE2 R 3

YEEHAE 26 MFEEE 10 MBS (0, 1, 2, -, 9) BA 14
MERMT (FH. A5 2% B9 405 S5, ms,
AT s . A 515 BARS NMES . RS KiES), It
50 MFERF, FHRBGX B HLASA 65 DFE A, DO I & — BRI AT Y7
By, BN RE—ATH, HERAPIRAS A Rl LUZ 50 AT
HAEAT—A, B S0 Frml gEE, XFix 50 Fha] gePE Y b i) & —
L, BT CA S0 FAlpetE, AR 50 x50 =2500 F, Xf
FRX BTN —F o RedE, B =PRI 50 ke, X
R 25, BATIAT L HER T REME R SRS T

65 1~
50 x50 x50 x --- x50
o # 50, BT 107,

FRFNEX NP A 2 2B R, ARAT DL A8 56 1] 5 &4 5
FHAE W — G ML ENRIAL, SRR 3 x 107 FHL A IF] i AR
FHRE FT A X SEAL A% M BRE AR DIkl — BLE LA, Riefic &
TAET 30 AZAFEL 107 8D, ARIE AT LU S X e AL 4 4 LA R TR sl
SRR T TAE, Wt ut, —AEh T RN 1047, B4, IHHT
ik, XEEALEE ST ROR 22

3 x 10 x 10" x 10" =3 x 10",
X HAG R ERAREE S =Tz —AATE .

Aok, MEEAEIX L S EL A AR08 B Pkt S AT A, IR 52

FRAEB AR AR B K RIS TR 1

= ERTHIESTANEF

B EATR T 2850y, KA AR A S R
RUZX SR KRR, BIAnvae® - BE - aAHOR BT BRI ZE T-Ri%L,
BIRARAF S NMELLE A, (HETTR AR, watieil, HEf L

11



St

% M R

grmta), AMLERILENMKRIRE X,

SR, BRSEATAER — L8055 KR, BT IRAIITRES
T Z K RBCERBE R i, “PFrA BB AEC M —FL
AU AN ARER TS R RTRXRET, B Tl
BRI RZA, TATEREVA A W7 MEEFATREN i — T
EHIRPANTGTS RAEL, BRSO e

“ B B AR — SR BT L R B, FEREMRAS R
29" —— XA B X G? R, R A ] B Sk N A
B, (HES A BCARRILR (Georg Cantor) L% 1 XAl
Pk, MRS al bRy “ 095 REBEAR” MZE A,

HIATE LB ILATCTF KB R /INIE 2 1l A —
AR SRR ANRE R ok, WIIRS ok, X ERELEMR? X F
¥, ®TAC A SR EESRE AWM R, SR
WrZ, wRWMMZMERTGEN T o RAMEEICHR, ABLE A GE
W 30 METE A 22 PRSI R BT 7 3 FUBCER 1 A4 T4 H 94T
B MRAAZ I, R R, fth— e S ek T AR T
B LR IME R AT A S Al n] LB — KB R — A A
—ild, KBRS — MU T &, I H— F R £
WRBRTRDE T, MAHR N LT, fatRiE, #WhE TR
REMERDE T, BRTAEAZaR, WA, TRT2THm; W
RME R, Mathers, Bk M m e A

FREFE/R BT 1) BE B A 655 KA 7 3k IE A S AR IR] - 3
TR LAZR AL JC S5 KA b i 25 B — — B Xt . Q2R e X 4
AR, XA ICTT Rt S5 15 WA — 4k A SR
AR L, X4ty —4ReE, SiFulsmet .,

XBAREG IR, JF HIPR B ME— T A7 By LA TS5
KRB TT 8 R, SRS TTIE B SHERT, VRIEATHE Iz
— 5 ZEPIRUL, A ORI A AT EOX A J0TF KRB, AR IR
SEHUER BN EARSE . W EREN, e e i, oY

12



X ZH B P S AR B —— X NG R
1 357 9 11 13 15 17 19 Z%

[ A A A

2 4 6 8 10 12 14 16 18 20 244

TEXAEERY, B MEEES DB, B, XS
faTH . FFEAA T

B, B2, REE—H. A8 (FHEBEEN) 1
HFI BB B H , BN KWE? 49K, IRSULRTE K—2, BN
A BB B AL S T A IR, S b A 2 50w, 5
KR RAREN R E o HA Wk LR A TE 55 KA 12
W, A REFFH IERIAYEE R WRAREH TN EN, VRt 2nz it
R, REYENGIEERR . SFE b, T A B BRI B —
— XN

i Ti TS 1
2 4 6 8 10 12 14 16 4t

MR PR L BTCTT KRB R, FATTAR RN, BB H IE
GFFITAT B BUN R H — R R, RAEIRAE K T e B,
UM SRR T A B — . EREAZE T, RITRAESL
I3 KBATZGHE , I b 25 0018 81 S5 P P o ) R AE A

FETF R, 3 THF T A3 KTE 5, H4E
8 S A /R AA%E (David Hilbert) A7 — Ul = 35 B 45 P47 A 2d
T o WU — e I IS5 KA I, R T T 3 R AL
RICTT KL A o i ©

FAVEAEAH —FRE, ABRARNEE, T EA S5 E

B BHATMHE, BITANFE KEER: “XXTRL,

AWERHERT . AEFRES —FKE, RELRZAF

@ EXBECTFAREITE, EEFRRARRALREEOCT, B2 Ziifks. A475]
E R. Courant, The Complete Collection of Hilbert Stories

13



F—Wa BT R

B, FiAFELEERT . XEbF—HERE, EITNEHE.
“FRER™ HUEER. BE, WRE—5 5 EHRED
So2pl, CEEHNKERAZ SR, =8B HNKED
FWEFHE, £%, X—Kk, IEREHXTEHBEH—FF
] o
RATE A — A TR S B s, A B 20
To X, XRTEFSMERITEERNEA,
SRy, HAM], BE—2IL." KE .
ol — 5 R Bk EBE Z 5 B, =5 KA E
FTEE, ZFFEWNKESE ST FE, i, W,
Wi, FAMBERAABBERT. FROET S EEAT
EHET
Fh T AR i B T S S T, L, B
TEAEHRIT, X BT SN FERAR . EL ) T 00 92 2
SIT T L, R T Jos5 AR P 5 e ] e 2
RS ) — TR
F IR LRI A T 55 B TR B ), TR RRTEW], P
m%@ﬁﬁﬁﬁn%%%mﬁaﬁ%ﬁM%ﬁmmom%ﬁmﬁ
B R RS . 45 T4 T 540 B2 A0 2 B4, X
BERPBOA B SRR FIIEZ RN 3 15, BV

SEHETRmEZR AR, B 2 L T, R
WAL TGS, T T B 5% (1 S). B
e, (ERAHONT5 NSRBI T 5 54
Bty —— AR, WL, IR AT

w AEERAIH AR SR, BERERU: AR S AL, i EA kA
o 1) R R —— S AR MR R R, DA, 3K Bl 5 Il 5 A By Dy 5 [ N B4

Z7T B

14



—f

'// i 1y

B5 SRt N A HEFL R Bl A LU AR AR BRI
fRATRE . MW, X —VIAR Ay, Aid, ERAEREIR
&, A A ICOT KRB AHAERI R ? AR, IEA AT 1
g ?”
AN, HFEIEA XA AT AR 25 5) 4%t LE BT A7 8 B el
JITA 3 BSOS R LA G5 R 2R R 095 KAEOK
UnSRAIEFE— i B AR A P — AR AR B A S RO
BB 2 A, AT A, XHAEBHZA—HX
. KRB R B R BI NZ2 . N TR —xd, &A1
Jee s — BB (Heniid 1 sH) A OB i — — X R & o
X AR B E A — mUAR AT X — B I A5 2R Y — I ) e R ok
Fw, X AR Al IS Oess /MERTIE S, an
0.735 062 478 005 6------
L%y
0.382 503 756 32------ D,
BTN 200, WU BB — T B A B B B H AT A Rl BEAF

O RMMEKMBELBI 1, HIE /P NE T 1,

15



F—Wa BT R

(ER TS VI RCH . B2, EIS 50 MRS, o

DR AR WE?
RE—EBICFTER AR b2 i ke — N B — 1%

S BCER T LI RTC S5 TG FR/NER izu——o 6666+ =0. 66,
0.428571.+"428571 . -"428571 .+ "4+----- = 0. 428571, FATC FIEH A,

FIvA o0 B 5 H AT A SR B B I ARSE , BTLL, BirA 2 R/ N 2
HE SPrA SRRSO A E, 2, —RAB R AT HESE
EREM/NIGEIR HOR, 4R SR RS AR YN RN Y
PR A S e, FERXBEOLT, — X OC RS ICREEL
e A AP E e vy X B R AR, FRHL, XK &R
HAWMEA:
N
0.3860256307 8-
0.57350762050--
0.99356753207--
0.25763200456--
0.00005320562--
0.99035638567--
0.55522730567--
0.05277365642--

[ I e Y " S

SR, T AREIEICTS 2B BRILSS 24 /N — A A T
WEG, WL, ERAAR A ERE A KB T 5 A A
B CRELTROTADRHES 2 B L), FERXA AR =

16



F-F K X

ol € 1T B3, i HAT AT — A/ Bl R A 2 AR X 5k R B
HE.

i, BAVREZ UL, AT AT — 4~ iX S A 7 FRER 2 o AN
1, PN RS & A SR SKICT A% Z H L5 2
AN B AT WY A T iR AN S — N
(Horhn) ARTRAPE /NI —/ N, 56 /N (i
L) ARFT RS S/ NE S N, SRS XN ERT RE
FOEIXE T (WATREZ AR T)

k3 47 4E3 k6 S Hl6 4E3 RS 4555

0.5 2 7 4 0 7 1 2

XABTCI e B R o2 AR, R R 1 E
XPARVE, VR D ECAEAB AR AR FHEAESS 137 5 (B AT Ar]
—55), MRERAT RIS B e A, FRX N EOR EARIR AN 4K,
PR R R 3 A~ B0 5 137 /N Bl r AR B AN B 5B 137 /N LA
ANTA] 7

XA—K, 2 IR R B A —— X st e S AN R T
WHEUL, & LW EHTMRNEFT KEKRT (RBT) A EHK
R FPT R R T 5T KB

WA FrTe & BoZ “1 K7 N RAZUEY], % “ 0
GREEAR” BN, NEZROLBERE ., FEE, 1+%
MERBAL, | REMGEBAS, | ZRGZELLF, L& 53
%ﬁﬂ%oA%%E@6WT%TAwﬂMCﬁﬁﬁﬁFM% $57
B, MR AECETM S o AB 15— 5k BC PAT4,
#hx 5 AC MBS, XHEMIER T —4lE. mD 5D, ESE, F5
F'% Xt AB FWITRE—, AC LARE —A s e AR, ﬁZﬁ
o EFE, BUEENL T ——XP W AIER, AIIL, HeRIRATHRLN,
PIANTES5 RECE A SE )

17



F—Wa BT R

XA TCIF KB A, B REAR B — A EE A A e R )
458 FE LA R RBE LA EHME. N T IEPIX —
M, BAPRE B T ST RIZBLAB ERY SR 1 S IETs
J& CDEF LS5 (E7).

F E
0.71 "4
"""" 1
1
0.52-
C D
A * B
0.7512-
&7

fl e 2 Be b oS S AL & 2 0. 75120386+, FATT AT LAFEIX S5
Fe 3 A AUE LT, AL ASAS R ) /NERC:
0.7108--
Al
0.5236--
A A $h0 53 0l 12 3 0E 5 JE i /K SF- O [l FEE BT ) () BECES, fEAS
A, XA SO Y AR 2 B BRSSO X AR o Rt
K, MTIEHFTERIERE—&, LAt 0.4835---F10.9907 - iX
PR I a, RATIEX A2 28—k, s 2] 7 4B L
FHREEY “ XS 0. 49893057 -
ﬁﬁ%,LﬁM%TU@iﬁwﬁﬁm——ﬁ KFR. LB
A AR AR — AN X R, T B AR A A
LB WA XN, AR R A B, #EEEERWR
e, EITIE NI BT RS B JE 9 RECS 2B b R B Jo g5 K
B
MR, FRATWEE G IR, L7 RN T A B S 50 IE
TIE s B B A S B A, R AR B b — > i o 55

18



F-F K X

INFME =853V, FERIX =SB IV RN AR < X
177 o FIZEAN K BE R B G 00— %, TE D7 B S 5 AR N A8
1220 HEATR RN K

JUAE TUAR] A5 N BO8E H B BOR  B I B R, BRE AT b
HMIACE T RAE. FE L, AMICAEW, &fwi, arefefT
—HFHRARGHFXAER, CN9AE X 692 B LT A JUAT S 6 4 B &
ZXK, B, RiZleCARRES ZALSH#F),

R I RBEAR” B AR E N, Jo5F KEUE
FHAAR R (BRI FRomiy, TEFBaA T, fHH—
NINGEEFEFRX A TCTHT KRB S XHE—K, BHS (1
Tog5 KED) BIESN A

1, 2’ 3, 4’ 5, ...&1, &2’ N3
XAE, RATBE “—RERB A AT B “MhZmre U, F7,
SEAERATE UL WA 7 KN B0 —RIFh A 54 5K —FF
AT

TESS RO T ICoF REpTie i, FATEAR M, Jo97 REM %
HEEGIUA, w2 A AT BEAR S H 19 AT ] JC 55 AR A 5
T o REHE, 8 RmIAEEEE, & FRIa U005
BH, s, FoRrA &gl , HBEEHR L, &RA NS H
—PhRE 88 SR RN 055 REOKk . BR, k=%Tc5% K (K
8) A IFERATrRE B By — g5 KRBT . Wik, FATHE
TEMIAL S, TEG SR AT A T A 5 s A NAR R AV 2 A4 L
¥, ATABCRGE 35 ATH 4 #RESTE, WA AZ AR iLE
FATRE

@ i, FAITEHT
0.735106822548312 -
G HUT 51 = AH RN
0.71853 -,
0.30241 -,
0.56282 -,

19



&

20

A BT R

FRAT 84
a4y
#H

£, &, KL
B LA &,
4945 H

Mh
Juun Ay
0 /‘\/L"'\-ﬁ x’ FAT JUAT 4,
® o 2 il
r\{)\ S AN

K8 JogF RELHISk =2



o E HARBC AN TR

— . RN

HESEeRIUNINELFIPay i &1 SNESEE = -V S P
R, BRI A I, AR AR
IR R IR 28 b, A NEIE A R AR E— I A T UF,
PISRIABRATAE T X PRI 5 Z B TR 45 I, Al XA 33«

B AAN, EHREFRNRRFE R DAL, XE

THEFLW, AR FPEAKFLRIMM LN, Ed£

Fgstaa, FREF 2L, CNEMLTRRY, AHEE

SEENAHFZERLFZL,

SRT, AR E R A C R aEEE, IR ) g oAl
BE, HftA R A —BEITR R B R RS, RRRlEY s, H
Sk, AURBCEE R LT R S, AR IE AR AR
o ARW LA 85 — [l oA D 21T XAl P RE IR AT ] 37 1Y £y
B, BUAEAR C IR MR BT S (X M S s AP o 1o

fHIE, &5 Mk, Besd i — AR e e a g (Bk
TR BRI, ERETMEE iz £ i, X
PRI CHOE” (REMBUREED, EREEEN A7)
3¢, WA A AR R S B 2R S 2RI )

DR, BOLX TR B, WRRE S EUd, H150n]
DRk, SRR SERR . F L, B RZROE
BUAR S AR RO IE T A S S T SR 1, IE iy By e
JEAE WIARGUE T ook —RE . IR H., Bogry—seg

21



F—Wa BT R

MO “MNEEE BT 158 THER, M — S AT AR A K R B B,
AN B R GO, X — I B

FRATRT L B m) A g 5 S B, e A BE P
s A DL BN IR BOR F ORI EL, L, 2, 3,5, 7, 11,
13, 17, S48, 112 ATLAE R 2 x2 x3, LA 2 TR

FEEH R TC T TR WA LR E, R — N ERK
R, BRI PLR H3X A die R i IR ) S0CGHT AT L7 D JLAS s 4
AR ? XA RIEUEWOLIE AT (Euclid) © IR, LA C
AT — AR RYIER], IERIRCA “BoORBY B, ok
A A AN 2 AT AT R A 9

N T WESEIXAN TN, AN RS B 0 A RO A FRAY
RRI—NH N Fox. BUTE, iERATIEIA A0 BT EcER e e >k
Y)W B )% | G oWy

(I x2x3x5x7x11x13%x-+xN) +1,
XABCYR RN “ R N R, HE, +4
MR, XABORARESEI N Ik (BFE N AEN) AR —A B
BRISHY, PO XA By 7 AR J7 el LA, AR B BOR BR
B, #RSHET 1,

I, XNECE ARG WA, B RRER L VLR
JRBCRE SR X A AT BEPEET AN ELSE0C T N Ry die R B B i B AH
& o

XAPIE 7 A s %, RECE RN ZEMM TARZ —.

A TRESR N8 B i S H 2 ORI, B RS R —w], 2
WA AT T7 k] B BT — D AR A S ok, & & iy
A ZR I r HFIRAAL e (Eratosthenes) il 7 —Fhg 0 “id
i BT XAUEICEBEAARES L, 2, 3, 4G5 Tk,
SRIEEITA 2 IR R 3 Mt S MRS SR, w100 4k it

« BRJLEARF (20001 330 ~ /i 275 4F) , s ILT2K . —FH

22



F_F HAHEMAIH

G JE AR BLINEE 9 B, SURITR 26 AR I LR LAY
WY, RATEEGE] T 10 LN R BFEGE

e e

RN

B9 T 100 AEC 1 IS R B
WARaE T — A, T REHVEE 177 Sl #E 55 H Ir A 1 o
B OF HAUUR D , T2 R, (A2, St 17204 m
271, HBRARINXAD LK, 1640 4F, FEXWEEBFREY
(Pierre Fermat) AN H OB T — XM AKX, XA
27+ 1L,n BUASRBNAAME L, 2, 3, 4, %%,
XA A XFATH 2]
2% 4+1=5,
22 +1=17,
2% +1=257,
2% +1=65 537,
UK 2 B, BTE 2% 5 B FR A HRAS 3 A sk LS — 4>

23



F—Wa BT R

e, fEEBCAZHKIRAL (Leonard Euler) 357, 2% 955 441
2% +1 =4 294 967 297 R J&/NFk, 16 700 417 Fl1 641 [ R
P, 2% S R BB 2250 2 sSCROIE IR B 9

A — AR — R A A, XA AT RS 5T 2 R

A2

R

XA
n’* -n+41,

Hrhn W ARBAMMEL, 2, 3555, CEKkM, fEn 1 ~40
ITEOL R, XA XA RETS B8, (HASRRR, B T4 41 45,
XALWATTT o

E= I

(41)% =41 +41 =417 =41 x41,

X, AR — A

MRS 7 — A=, Bl

n’ —79n + 1601,

XAAAE n N1 B 79 BHERREIS 2 B8k, (H24 n =80 Bf, & XA
AL T

PR, SR H 45 S 3 2 =X R 22 A ATD SR A e

O E IR I — A, 2 1742 AEAR A PTE AR
ELBR (Goldbach) FEAR” o Xt — 124 BRIA Bk W A i 4fE
BREM, NAR: - Maff ik T A BN RHE o, N—
LG, RMREE S E X AR X, Filln, 12=7+5, 24 =
1747, 32=29 +3, {HREHAFAERX TS T K TAE, 204588
REASREAS 15 € R WriE, WARRER I — ANk, 1931 4F, JREREL
RN /R E (Schnirelman) §] 25 [ 1) fe 4 i LGB 1 T AR
PR —2 . MIE T, SAMBEER s AT A R % T 300 000 A 4
Z F=, “300 000 AT F 2 AN ZHBEEES, )5
R X T — IR IRBCE R YEER PL 2 K (Vinogradoff) K K 45 4
T AR BT IRE I R T “4 DA, HE, A
guintshiZ Rn “4 AR PIAHETSR 2 DT, XiE)E

24



F_F HAHEMAIH

TP R e XL 1o R ANRE S URIR, 2 AR fn ik W] elidn s
FERIX A NEXERIE AR, SRR 2 LRI e T 2 LI .

AP, REHESRE A Sh 45 O RIAE RO B Ry 2 s
A, MWBAERE, FATEX — L m R H AT A TR =% )
JRAFEAMFAERAE AT, WA BAT TEIR IR !

BAE, AEFATIRA /N — R R E — B — R4 2 R E A
FRBUITRE (5 09 0 oA 2K 3 A HOEL I Bl 2R 38 I i in R ks
SN/, BRI ERE . AT U2 T ik, Bl A
Al A TR BE Y N S B8O H I 5 9, Rl i A TR AL, 3
B, FATAEH, 100 Z A 26 %L, fE1 000Z AT 168 4>, 1
1 000 0002 N4 78 498 4~, #£ 1 000 000 000 Z NF 50 847 478 /|~
JECRCARBR AR R FE N B RO R, A R 3R

ﬁﬁj@ FHOCH b L % (%)
1 ~100 26 0. 260 0.217 20
1 ~1000 168 0. 168 0. 145 16
1~10° 78 498 0. 078 498 0.072 382 8
1 ~10° 50 847 478 0. 050 847 478 0. 048 254 942 5

Mo akR B el LA, BEREBUEL B R, B2k
FARRS A T fHJE, FHAFAE RN A 1k
AT BT AT BT ik T DA B B 33 7m axX Fb  4 EE (B Rl Y
L9 Rl N R WE? A, FFH., XA SR BROT- B0 A i

MAE SO B LR FRIE R R Z —

X A% ML AR ] 5

A A1 BEAT B ARECN Z R AT & A T 44, Ml N o) A &
sV BRI AR, NBOK, X AEEUBORE 5

M EFAEEIURS, W LAFE R N A RI RO EE, R AT
B — BT H—TF, SESFE RPE RRAAER, JHH, VK, B

s FRIE R SRR S AT

+
A

RHEDE T — o ML AT — B T LI
INH— AR L TRA B2 A (R ChERRE), 1973 455 740) .

wE

©  RIPHBE, — DR ERXEL, AT R R RIS ROk L 2. 3026,

25



F—Wa BT R

R AH I

ArZ8ue L i, e R EamE o g, m
FEARK — BEi ] A AS 2™ A% UE B . b TR A B 50 B 2
Mo BHH 19 MK, FHEEFEEM AL (Jacques Solomon Had-
amard) FI A Z A EL (de la Vallée Poussin) A& FHERH T
To HTUEMR R EAME, RITXERANE T .

REAR R BB, WA REAE — R FE R R S e, REX
A E FRFN BRI A AR BB R o S A Ta) i, S (e i )y
Bk, WIREWE—MFRIEERAIE, —MARZEH 3 40 51
“MIEH, AN AREM. BAEA NS R = AT ik
BRI BRI IE 2 EERN B O = AR,

o6 3 e, TR Bk A & 3R &l ( Diophante) ™ FF 45 7%
JEIXRE— ANl DA BB 1)1 7 FAE T 00— BB P X —
FORUL, HAXFPER SRS A 3 4 XA ikl e
A HADEA FAEPE R R (SLhbs EA TS Z4), It TR
BERI — BB, k28 = AN IR BB B A = B FR Bk A
P =M. TERUR, SKiXFh =MIEM =g &

x2 + yZ = zz,

X, x, y, 2 BAURBEL®,

@ TERSIURA T, IR EFRITE BRI T 3% +47 =57, (XA E BRI EE AL
A BER, —FH)
 EFE (210 ~290 4F) , HAERER . —IFE
@ EFBERHNRXAER : KW a b, ffi 2ab HFTEET T XA,
x=a+,\/m,y=b+ \/2ﬁ,1=(1+b+/2(17bO
FIRBOTIEARE G e, X B L
xT +y =2z,
JHXATT, AT LB TG 25 Fh el etk . S i 1 JLAS ] 0
32 +4% =52 (BE=ME),
52 +12%2 =132,
6% +82 =107,
7% +242 =252,
8% +15% =177,
92 4122 =152,
9% +40 =417,
102 +24% =262,

2

26



F_F HAHEMAIH

1621 4, SREAEEEBSL T — AR EFE T E (BARY) Mk
BAS, BLMEE] TR AR =AY . MY IR D EAR BR At
FE B2S FAME T — L@ R 2D, JFEARH,

5‘62+9f2 =z2
BTG ZHREE S,

x" +y" =z"
WAL, Mn KT 20, AKmEA R .

MR FRGIAR T — N R B Uy i, (R
THRET, 545"

WOFESE, AIEMNE RS B E T EFRWRAS, B
M EIC WA Z T o ABETE = At DLAT . BB LK,
% E m LT B F AR 2 R B 2% 55 0 B T AR B Ak
Wy, AESEREA R MR, XA THYRMEARE, —
TR oy Se—— “HAEEGE” — R XA R AR R
To BKAHEA T, Hfk

x3+y3 :z37H]x4+y4 =z

ANAT e RR# . RIS (Peter Gustav Lejeune Dirichlet) * iF B
T, +y =2 R, KEHM SRR ILRSS T, BAE
EZUEN, 76 n /NT 269 BYIEOL T, 2 X A0 BRER I B AL
fitto Aik, XHEECn FEAEATIE T AR B TR, A — B REME
T TR R Ty, AN RARA B TR, i
IR R A A M T f s T o RAESK XA S R, &
BFL 10 75T IREE, RSN AS R AR A, A,
TXLEFE G Il R B R —F IO

XA E B IR A AT BR AR A R 1, N EERRR B — -S04, FEsE

* JKHLBESE (1805 ~ 1859 4F) , EEHCFFK. W
e SRIEMT 1995 AP R KL ES - RIT (Andrew Wiles) JEB]. —3iE
g
wex Hhyl, (EEERM A —FH

27



F—Wa BT R

P BRSO — U B R 2 TF0 — DB [ — Uit T 7o A
i, XA EAE L 269 RIGELH P4k, X AR—1FA S
H

= mRE V-1

BAE, ERADRIE S A, 80, ==, my—
TS, HAET R, Wik, WEEARETHRA T, U R
=, PAREARFEIREN, A RAEARERELY,

SR, SR T HRIEAE AREWR? / =5H /- 12X EXE
fHazs g

TSR BB A B R i AR FE I B, IR —E R 45,
VLI RE 13X F I AT 2 X, X AT RASI A 12 e iy — o 8
FFEWrm®  (Brahmin Bhaskara) ™ (7% . “ IEEUF & 1E 8k, i
Bt B R I, — N IEBFE R ER . — IR
M—A 8, B AR, BB 8"

AOEHCEER IR R A AR . R e BRI B AR
PORMTTERC a2 B 3k, ATt < R T AR A1)t — 26 38 SOk .
TR 7 MR 7EAR 22 iy B 3k sk, B oy 2 1 757 B 1) 3R [im) R
B, A 20 AN IS OB S S5 IR T R T .

F— RSB R A BT WA B X WAREE B
LEMF L, & 16 HEamBRAECFERRRA (Cardan) o E1TIR
JEEAT AT RENG 10 AR PIR Ay, (EPT A M IRBLAE T 40 1), fli4g i,

O A HAFZRNEARF I RORES SN 0,

J5 =2.236-,
A
(2.236-++) x (2.236---) = 5.000---,
V1.3 = 2,702+,
S5

(2.702--+) x (2.702---) = 7.3000---,

= JEm® (1114 ~ 1185 4) , EPRERUAR . — &

28



F_F HAHEMAIH

SUE XA T A B, SR, WRIEEREWS + /-15
5 -/ = 15X FERIM BRI R, shrT DI R ER T,

JRERIKPHA X A FRA B, REER. L, H
i, R ENE TR T,

BESRA NBHB B0 TR E T ok, JEH, REXHSHEA
JEAE, A4 10 43 A TR SE T 40 ST XK, A ATF
T3k, EFE I R—FRRIIAER T ARSM B —
SRR 2 W Mg R = R AT T, B R AR R,
I BB FPFPAE 1, 763 2 5 LR KR L (Euler) 1770 4%
RRBEEER, FiF2t )y BT Bk, S5, XFxFs, X
BT SR — AR PEE: —Y /-1, /-2t
FAREARTTREA . R ME, BN eI 2 80 7 R
XX, WATHEEEF, ENBEARTATAR, WAt A
AR A4, BT AR D4, Ef14lEEL] "

Ee, KB X SR MEFIE A, B0 A VB A 2 E AR
AP TEERE R AR YE . WA BT, R E T AT AT

AN, BRI T BT KIS . H, BRI
SR AR A SRR, TRATAT AR TRk R R L
IS rA R - LR S i,

AMEEL, /-9=0x /-1=3i,/-T={Tx /-1=2.646---i,
FE, Xa—k, B—ATLHEA A CWEEIERA. A, 5
MBBGARELS Ak, B —m £, plns+ /-15=5+
V150, RIS TR R RS R WG, s R A 2 o E R

@ BT
(5+/-15) + (5-/-15) =5+5=10,
(5+/-15) x (5-/-15)

= (5x5) +5/-15-5/-15- (/-15x/-15)
=25- (-15) =25+15=40,

29



F—Wa BT R

(RIS

RERE B S 2 5, A AL By iR, — B
BRI . AR L. BB LR e K R U E
TR LR R LU, XK A g . XA Tl
DU FER (Wessel) , #iN; ZTHITFTRRI (Robert Argand) , %
EERA

PRI RS, — R W3 +4i, TLMRE 10 ARFEE R
ok, Hi 3 ZAKOT I M R ARAR, 4 SRR BT AR

FRA SR CIEBOM U8 A6 R b 0 i i 4l B 4
DUPRE I TNt 0 A Y FRATTHEA TR b S8 3 S LA B
O, AR RN TN B RS ERL 30, BRI, —ANEGR G, EJUAT
AR S T a4t 4t 900 (E10),

&l 10

QRS 30 PR LA ¢, DU SRR 90°, 3k — T S [R] B L
AAEHLFREA—L T, HN
3ixi=3"=-3

’

117
iP==-1,

CSCRPEFITET - 17 XYL, L PIUCRERE 90° (RN I BT E

30



F_F HAHEMAIH

17) ARSI A B
AN AR T 8. 23 +40 LL i, 155
(3 +41)i =30 +4i" =3i -4 =-4 +3i,
ME 10 AT EPE 1, -4 +30 IEEAR ST 3 + 40 13X s 28 5t i i el
BHREEE 7900, [FIRERYIERE, — Bk b - R e 2R R AU B
JiEe%% 90°, X — A 10 WRER .

QR VRIAEAI IR 515 AT A — sk Ak i, 84, b3
@R — AT A . BB A R AR S B 1 FH 1 > AR 410 5 5K T 2
5508,

MHE, AAE T B RO ER A, Te S HAC By ik
BT K0, BmE T U, EREXNEE AN

FAERG | BLE O HAHE-ERY, S

BH—AAFEH. EH EA -HEMP—AHO, TH—ER

B, MERNAEFARBRREH N, NaREBHK, HiBE

ETE0%; Bl THRMEEBNEARAR LS Y, EXETAH

M, RAEEEZENE, HAMMEL, HHCERENTH; 2

TIMEERNEAFAX LSS, EXEMANME, ERME

B IE Y P I54E, T HE| =R

IETERRIERE . B BTLL, XAAFER A T — M
Hish, k25K 6 &, RS AR RS, Bt 2k Fir 2 1
R, BHRANT o KR E XK H IR, ZE88 ORI+,
— R AE AL T,

RATXAER E R RBA T4, R, fh7EH bl
Pk, (HIE, Wy KK T, U REZEARNR. AT
20 JAMEIRR . B, AR SN IR FEAR 5 3 W !

R N, SR, A AGORE: WA

© AAMERL, X ENSERESE, S TIME,
@ WFRFEMBE D, MRMEEXRBRE T, EATHFRKER -, BRSH
R

31



F—Wa BT R

/MK TR R, FRRE R, AR A AT AER 2K R o
AEFAN TR bR F , AT LI R, Tk 1.

FAHEX A8 F W — BB, AR T m—4h2k (52
), P S I B (T8 11), FFRAPTA BE B A — =
VERRBERAN XA, BB T 5000 By -1 b, ARIAE +1
Mobo BATABRIGLIRAEATAL, ARG AR TR T (X4
TR TEIBRANZIR) R BRI E . XMEA—ETE
PR F, P, TRz 2%, RI

I =a+bi,
PAEAAR KA, TR 0 T FRATT A AT P i i fE B ofe i . BE
SRHAE T, AWTE -1, Wi BEE AT (e
-1-I'=- (1+41I),

)
§\\ u,///

=\ Jz D

BT R ROR A F AT T4k S

32



F_F HAHEMAIH

[, ZCZE S RARAHEE 1 — T 453X P BB 15 0 ) It e 3
L ERE 90°, Wl 2 ik IR NSRS 70 Bk LA —i Fil i iX
FEAEAS ) PR AL

FH—R(-D)[-(1+)]+1 =i(r+1) +1,

FoMR(+)(1-T) -1 =i(1-T) -1,

FRAE PR BE R IE P a], P, AR IR A 2 A
Z A —2f, R

%[i(]“+1) +1+i(1=-T) -1]

1, . . . | P .
—2(LF+L+1+l—lF—1) = 2(2L) =i,

MAERT VB, T IR RS A & O 7R At 72
KT o NEXBHRLEMAL, FHRAEAE +i X405

M, WERFATX AL RIS KRB 4 —m A Uris &,
ML TCAE AN B FAEoRAZ 2, b AR 11 P T x fb—4%, ik
AR FREF T,

WERARIR SR A HIE LR B E 8, AT LSS N MBS
A Sk AC, i EPIAR OLE, FER R, RIEJLIK
BUNLE, SRIGHFE R AT B AR . REMEZ DR, 1R
— SRR E RO+ AL

W%—1M¥ﬁ@ﬁ¢£ﬁ AR T 75— AT, Xk
SR R I SE 1 = 4 7 () W] AR () 4545, DA TR B 3% DA DU 4 JLAn]
SR USRS (] T — T AE A 49 2 BT A SEARURI A ) A XS
i, AT HE X — &

33



\\Qw

\\/

/\%
> K\$
o i

N
5% M0



o —F A A AT BT R
— @R

REHERFEAT 2w 23 8], Aad, 40 2R BRI 5 A 1] ) v i 1
SC, BMASERA A B URK . AR X Ar it =5
Yy, AT YE b BN RS sl A EAHEER
PRSLTT R AEAE, Sl T FATT AL i 4y B s 18] (9 fie BEAS i P T 2
— BT, XA EPE=ATT R, RV=ZE0 . =S ] AT {7 #
AR I = A7 R AR E o AR ATE] T — A AR IR,
BHRAE AL S IpELL, TRIEMRS o2& URIR: 1 E
w5 X, RIEREAD, fhd2 MK, BT RS =4
B pR o AR . TR T, ARARERE T ORMT . HRAIR A
K ORIERIT) BIRFR. BAR, MOHARAEL 73t 7 > A5 R — H
PREGTTOES,  HUEER A — S AE IR A 358 R R H B 2 18] 9 56
RMABAREAT 1o JFH, HERER . ZRIR RGN ALE, it
A RLHE s ] e 5, B AR AR R s BT AR . XA I AR
A A A7 2 e, X AR —A), = ANRARA—E AR R RN B
WBOATT, FERSEIROL T, MM SRR B iR 2.

HPRUE, TEAYY, FCEAEMEMSERE R, e LA L
Bis AESCHTRR EE R AL AR, PR A T AR R [ 4 v ML AR AR
IR ISR A o MIRER AR A o T I, BRRER A TR
(IR 7 S e o (1 EZ S 7 S99 i VA L =8 6 = STE B | B
oS, BRSNS,

K12 25 T LR = A Ao as ] ih oA — U L B T 3k

36



i
/ ]
! {
/ A
i //7
Yy A ey B
e ¥l
4
HA AR WAt WA AL FT

Bl12 = doR zS ) i — s

Hrp A r AR, AR ME . HAMBTARSE, AR
EAE PUORFRATIT B SEI  = =S 1]

XFFRATIX L BA =iz A Ok, BRI =42
(24 ) 2 N ME R, T AR R b =4 /D R IR s ) U2 25 5 1Y
— AP, — BRI, S EA AT, AR T HEASE], AT
EREE A, REAWA BT LR W, & (EZE
) ey, PO RS — AR ] DU IR R B R AL K
e IYE, mURZF4ER, POBE— Al E8A % AR
B AEIEULIIR, X RUECSERIE !

VE—Fh =4E A=, AT SEAHAR 2 S PILfigp e A THT 9 JL Ao 1k
Bt, XAERCAFRATEE “ MSME” WMEEA] (Hig, W =iz mny
JURTHERT, AR A% S T, PREAFRATEE A2 R — 7. XA
JE PR T O AE A FATTA B At 2 BEA 1l £ A0t T ) 48 &
T — Wi 6 25 ) = 42 )il Rz — st

ER, HEhmE— s T iR XA E S X
PR 2 e B il = 2 2 ) 9 B L SR AR feg By, T EL BT — &
SR (FRITAEE) IREE B RER AN IR S — D E B AR LT
3 AT R A Al 75 S I 2 s 1

A, AETHE D il =4S A Z FT, GBS ek UL A R —
PRI 2 A = 2 [ i R

37



e =B, HEL%REE

—. FERSHILMAE

VRTESAAE B3 5 LA 2 AR A T FEARAICAZ R, X2
— I 1ZS R B RLEY, BRI A, E— KRHERUR K B R f
FEMAFIEE S R P E 3 (fl4n, 5eikafh e 32 BUAR B A
SRR ENLRN) . R, SRIAVFZEIEARNER, H
FRAS AN I B4 B RN AR R, LT 2 th A S X — SR N 2 10 43 3y
iz =

PRAEZS—~ 1] SR ) SR P22 0 o AR — A B L
farTar, PLAnii— BRI, EH Lo B 2 K, AT DXk
i FEBRIE EARE 265, HIAAHAS LI TS SRR, KA,
U S RCH - ELECH FIX IR E Z B A AR R

B\, TR — R QSR A B R R A 1Y
BR, sPr IR 5%, B4, . . BEE BRI TR
EREFAORCH —FE, 52 b, FRATAT ABUT AR A b Bl T, b
BB R S EKET T RE 1S 2] ARl T ((EAR R A BRI 2
SO ) —FE SXE, bR [a] R AR L A5 IR BRI AT 22
MAE— B ILAT 24, AR — AN TE 7 R AR AT /S ik, st sk
TWHEPHE, SFE8E (&K, m, %) skt
RRAE L, X — S PR L 22 AR KA R Z 4k

FRATEAE T LUKE 3 AR 40 B i 3K 0 B — DX B e o, X,
BRI T Z ik (K 13), AHARK IR R AR B T he, JRSedk
TR SR T TR o

XEE—ke, FRATTRIAIRARDBIEAE B (AR 1 A AT AT AR ) -
—MEBIRAR Z ERRTE . BT EH Z BE 2R ?

B 14 75 T AR IEZEA (RIETA 454 AT AR 22 0t i

© JUfrzEE A b A AR ge (MUERSBI) I metrein () . RAR,
FER S AT BTG, 7ty A B A XTI T 122 B A0 4 M2 TR AT 8 S o o 72 1 R AE— A
@ BXAAIAERL T SCOHA I SCH B9 R B AR E (LA o

38



P13 — AN o3 o T DX BR T AR B — > 2 T A

&

=

JE V9 @k SEANEAR
| &
RSN v
ESSEAR E A @R

N
& |

[N

EA @R FAN % @Ak

K14 mAEZ R (HATREAX RN A AHUI
TR ) A — A B I L ) AN R 22 T
FAMTRT DI —HoxX 2 LT R4 B A 1 TR R, BRI &L,
BREEMNZHARATAKER,
B—RLe, BAOMGEI R,

39



e =B, HEL%REE

LR FR TS5V WHE 4 F V+F E+2
IUNTTIREN 4 6 4 8 8
VAT 8 12 6 14 14
VAT 6 12 8 14 14
e (L LN 12 30 20 32 32
+ ik 20 30 12 32 32
R 21 45 26 47 47

A=A e, BRI R A AR R (HAFA

W — Pt KB, DB A S 2 e EoRk 2, A, 3K
Ty PIs XA — R R 2
V+F =E+2,

XA SR TR 2 m AR me, 2 HE T8 14 Fax L
ANFERRI Z AR VRS 15 75 LA A RE 1 Z 1A, B e]
TS A, RS KM, ZREZE—F, AW, V+F=E+2
FEFHFN R — 0 1S B e 8, A A RRZATEAW K
PR B ) RN B, B R AW LA U AL (TR
ko ) HEH

XA FRE 17 2k EH I KREEAZE W KL (René Descartes )
BOGERRIN, R IE I B O — AL R . X
A E BRIAE PR A B L

THEEERGDE R UER], 51 H O BI%E (R Courant) FI% T
#r (H. Robbins) [EME (Bt an)V, RITATUE—F, X
— AU U QT e I Y

HTIEARBH AR, RATT LS E W2 S E R F K

AR EER R Rk (B 15a), mRRNEECH—1m,

REECRL, ®eHa—AF@ (E15b), U4, X2 —XK,

T AR oA B o A A 2 R o AT X AN T T R K B TR B e A B

MERSZEE—FF, MEAWNE N EKE N E K S KN E

O XA PIZE TN F A GG DR, TR (R A7) (Whar is
Mathematics?) — A3 BNTER HEGR

40



/é"

¥-F ZREWIAIFHFHER

ST A (BHEAET —AE). TEARMNEILHA, xFFEAF
WR%, V-E+F=1, X8, AmEHZmAB I EUE, R
A ATRLSEMR, V-E+F=2,

B, RNEEXANFERNE “ZABK, WEMETTE
SRR SUT I Ex Ak, XM, EMFRKER2H I, 2
WTEm—fxfs, EMFHEML, Bl V-E+F RELS
o ZHBFMT £, mE, IAWSZARH2ER=ZAN (H
15¢)  EXANZABRUTHRE S, V-E+F if0 = A B AU
WERE — A, BA R A AE TR XA B

A—R=AMMLTHEN L%, LPAE (WWAABC) RA—
KTk, AOHMNTRAFRFL, RINRAELE LD L= A
HHALETETEM= AR ML, IR E2E (F15d), X
B, KAABC, B2 £ T AC Az A= ARthE, RETH
RAL B, CHE &KL AB, BC; NADEF, £12£7FHE. W
% DF, FE 7T 5 F,

FEAABC KW kEw, EMFHRD 1, VAL, AV
~E+F 1%, £ADEF Xthkkd, VED 1, ERD 2, FRK
S, B V-E+F A%, NELTRENRD XS %= A
¥, BERBERAT-NZAR, —NZARA=FUL. =T
RA—AE, A TENFHEENEV-E+F=3-3+1=1, &1
B4k, V-E+F FAM=ZAMNBRITRE, Hit, £7T4%
WAANF % s, V-E+F & iZz%FT 1, E&, INMMEXLE
XA ZEED —NE, B, STREGSZEK, V-E+F=
20 XA TR AR,

BRILA K — A B HalfEA 24t £ 5 @K A
#AE 14 F AR LAY,
ARAT FT L ST AR — T, AR AT RE R 2 R A,

TEm ] 14 FRFRE S MOANE” R A, LA e R
UERARRRLE BRI, FATERAE T — A WAEMR RS, BRI
Z AR TAS ARG o XA BOIE: % @kl ik A 1E

41



e =B, HEL%REE

D »
.
.
.
o~
D Q
,A,
C
)
L[4
P
s

-
4
’
4
’
e
o Q »

d e f

1S R ERAGUED] . R TR G REE T RO BL, LT
TR 2 LG 8 22 T AR B2 1
P&, PTIHER, ARER EE PR BRIk, Mo R
B0 P AR B AR L T IR T AR
XHEBRFE 16 JUEHE T XEAPAMAR LT, B
FEE 14 FrReg—4E, WAREZ A,

K16 BAABIRESI TR, SO EAH — AP ER . B
45 T ANHS AT, (AFRATHE, XM R TR BT
MAERNTRE R, Wi F X PS8 Y 22 AR FHASE o
FESE — UK b, AT 16 TS 32 F&me Ml 16 A 1
XA, VHF =32, ME+2=34, AX7T ., % _1H28 PTiM., 60
MM 30 AN V+F =58, E+2=62, XL AX T,

42



¥-F ZREWIAIFHFHER

WA LS FEWR? FRATF B A BEAE — M UE B I A 4 B 1
X T A 5] - A MR L g 7

RERRASTE . FRATLATT BT 18 B £ AT LG B — BRI
SER, TIAEIX o 2 22 1 A 0 1 A AR B 8 R s B 2 R
JeHil o X F X 2 WK, Jovk HEAT b AR E B O R T a6 T 1 A5
B— WL er—AE, REHETEEE, e,

WA RE—AERIE, 84, A1 L5, MRAS W
XA, EXT—Ae i, AT B S, BRE 16 8
ANBERAE G X — i, IRFE SR IBEE R 3 Tt n] B

(HRABEYNN TR E R 2k, V. EMF 25
WHRRT . RERAW, A 5ERARBET . %1 1w
1, BURRRFE—, BRI T RRR B Ll Eme ) 2 E ik, V+F=E,
X FARFP ALY, W V+F=E -2, —Riik, V+F=E+2
-2N, N RRBEIRIAEL

A BT ) N 2 TR R R E B DDA O, BRI
Ul B A — A BRI A A T X X R R B
o, BRATATHAS ISR X, (BRI SRR AR B X ) AR b
[ —FpEgi e, S8BT TAE, bW e LR EIE? RESEH,
PRI — ROk UL 2R . BN Y =X Asc+— bt (K
WNSEE M 3E T e . P9k e B S = M sl LR 17)
S R,

TR BT E PR B FEANE (B 17) , el A EEE
- Bt S 11 B i R

B2, BERE 2w, WS —kIEAS A A LB A ]
MHLIE, JCIeTERKIE b J2fE i EARR I, Bk, RERZE

O EEGEAH=Z0®Y T ImLikeO, mEARGAIRL O, EEREAR R
W,
@ P ANERT E R G R AN R . O, SHHERR I Y A b R e
J&, BATRBEAERE—FI B @ R XIT—A/NME, SRS BRE “ " l—A -, &
2 b AR LR (4 2 A

43



e =B, HEL%REE

2 2

L RN

s RN

BT SR g0 RPN AN PG I 3 JE MM st B (7))
Kt EE L EE L ERAEE i)
LI ARBIHIE, DURPEI A R G i S ) DR 1
ANad, AR R R IR Y, R % RE 8 MK B LAGIE
W R, XA RS UBEAR NS T, Z2SURIE . X2
ARFP PR BB I AMRSE, (H A0 REIIE W Y B i i ) S — A it
TSz, B, FATHAEMNEC: RN A B ERas 1 XMk
WA JERE R 56 28 U B B 3 ORI T S 31— B
L DU AR SRS AT Y
RXAUEAR R R AR, 5 R SR EURIE, 71X Bl At
BT o B A MES MR A B Rl e, IR DU S — A
PREGEE L (BB —BAIR) o WARA HERE S UE B R 1A
1115 L DU R €l A2 L 25 AT Ay 8] 0, I — i DU b
AR, IRA, ARMb—Fsh T, ik it e A sk
Bes % BB 100 4222 K0
YERAFERE, XA b a] 8, 76 BRI R T SRR BN B A
WUEA R s MAER 2w, i e fE RIEIE T, A A

AR AE 20 {40 70 AR AL T —iFH

44



¥-F ZREWIAIFHFHER

AR TR . Hedn, FEmiEE R ammaneil, ARE
BRI, BRI O A SR, 2O ELMEIG. X
FER LA R T

PEH AW R, R REe G, SR E-E R BT
B, el bR, MR OB SAN TR G B EAN SR, AN
EK— R, At Al AR T R iR s 0 B AT T

=, B=E#EEsk

FIHFN AL, FATFTHE AR A Al I, oAt e — 225 )
AR PRI . FATT IRt R LA B AT AR A7 7R N Y axX A~ = 4E %5 [1]
MM X A—k, HEE IR E = 4519 D0 T AL Al
T AR A R AR ERE, FHEENPhR—5k,
FHBEAT PR [R] — iy Joc il B2 1 5 By SRR A 2 ke, R4, i 22
MZ R

2R = 4 23 1) 0f BT — 4k B BR T BEROIR B 2l g7 AR
AREBARH — LEAFIR S (], A4S — Bt as (] (9 5 AR TR 4[] BK 1 2
ARG — P R R —HE? E—F, XA R AR %
AIER, PO RANTRER 7 5 s 8 v 2 e py th R, HAD
—EME TIA N A —Fp = 4EaS ], B FRATT T GBI AE A A 1
Ry Bl 6] o SR, XAILESIR RN, AR, REksh—
TAEZT), FRATHREAE H — 28 5 KL ELAF LA OB Hh Br ki 1
23 [ KA ) ) = 425 a5k

BGOSR s 8], EE R INMETE T, AT S
Je=4EE R R Y, ATHAE “AHER” RME X A= 16, M
ANBEBAE VLSS b i T AREE < ST 0. A, AR
DU O L i 4, A C R AEARIX e P28 [A] A Ed T A

T SEIE AT S — i BT BR A 2 A B = s (AR R K
A EEAE UL . ERABS, HAMAAHENmE; ERET i
1, ARBEPR . BEAREBIAE—FRRE I FE A, DI EA 5 I

45



e =B, HEL%REE

i JC U A S5 1T Ay = 4 = ] W 7

BOARA A ERIR, & B RETE A CREERm A, aniEpA
RHIBZBRER—E . B, WX ERIE “HAGE”, Hishk
HRGTE— o AR, BOFARUL, PP BRI, e
BT LA T FF TSN BRI AE — o SRR 2 Bl 57 1A R
WARHAMF LR

o, FATAMBARA AR, PR Tz 25 i A5 R E
Ko BUAA mAYHT, UM RATRI— R E s BT AR
Ay TAHIEDEE, R, SERN PR HUE R REE A AE, R
RECEEATAT DONEIRE R P b ik £ R — R, X
PR BT R DS, LRI 18 AR, I E A B A . A
BEASPIR R H XUB BB IE o (HJE, RV AR BRI A R T8 AT LAAR
P, R MIX P R AL — R R R O — 2, A AU E
FIRM AT, WRIAE BRI OB, BH B E, &afiefE
SR A S 2 LA S Y P g s s (E], B TR 2 S 3
HE

46




¥-F ZREWIAIFHFHER

WERARA B RFAEB T, AW A8 — R4l 20 i it 5
55 R ELIK A8 L R BRI 3 SR ML R b X TE U R 4 . i AR
— BB R AR ES BB, (HEMIL P —E ) — A M E
Wir—EM— R, HEESeERIRm LM ERES R, FHE
HUE o FATHEIE P B B AR SRS 1T AN R 7 85 o AR AR (4 I A AT
RERSTHRIT, ML, 292 T, AR — e R E A
YRR, MIEHRIE RGEAYIEIE R I PR B BRI A%
AL ZAL, PR EE AT LR 288, 4 i
FrEl B, JEEUCTE B 1Y SR RIS IR . MR, AR
e, RAEWERERNESKEREMER, DA “SLHFE” . Re]
DIFEREE OB RE 25, 2 A 2 i BE A= P 4 s REOE TR A2
i, fR—E SAERA IR ELHOE BIURAYH A AR sk @ WL
AR, AR, R E BATERM SRR A A, R
Rl TR AT BRI o (HEXT T MR, IEAR “4h
T AR AL, XS [ B AL 4 5 K T R B A
TR, TAE T —FHED], ZABAHERR. Rtk
TORRAY B &My =427 FE— e T AP AR
AR F5E b, G 2 T e R Y B B BT BE AT (4 WL A0 T R W
T, TERATRLA D ZOX FEIE RIS b, TR GO R T, X
BRI EAIT IR B R E B, w B8 B R E
ASEARI O] T—FF . Ard, FERFFEX S A A AL Fr, Al
IBAT R 25 (8] ) H Al 5

FRATHSER A R TR SCER BRI 58, F— DIt fER
R 7 - R A — A i . %, XA R U
SR A AL P R, T SR SRR — A AT ORI
ST, AR R ARFRATI— H AT hd iy “XGERT,
WA “HAFE” FFHRL HEEET R Bk
A — Hd e b — FSpR R LR 7 — 80P RRE, WiEl 19 s,
oM, JefE— RSPERELER . TR, fERRESMY T — G R T

47



e =B, HEL%REE

ASSERAOUE S, A RE T P ) A IR A AR Bl 5 g S SR A 4 o
XA COBCEIR” AER T A H B E N BER R B R (&
19a)

WRMBBE R AR R T8, BafilEaly, FE
SKOERA R AR OMAMET, BB X A4 d e 2 (9 39 A8 B
THALEWE? O TEFHAE, oI DHESER YT, A 7t b 2
TIGIG , EATEY] FOR R

TG, WATHORAX “BEER” BRI AR, A
SRS (B 19b) o H T AT Sk AN BT R ik Pk e B2, DAfiE
NSRBI AEN], HEREEFLEITEE. R, T
AR — 25 BRI ) SE RS R E VI (& 19¢) o X —TF XY
PIASETE SR, iCz A, /A, 7, ok, e B e ik E
2. B, RRER A RIE SRR T, BRSO E AR R B H
Mo 4, ITERHEE 19d WFEFORIETE O LER )L, MAEXA A
IR BCE R — 3T OR, HIBIEATMERE, XFY
AR M) . mygrmym I, T, MR FEAE/NT, 5
UElRlE, FRATHXTER AR TR, e % /NI 4 K
PAETFUA ARG . 55— Ei0 I, I AS B, XARZ S M3, Kl
JE A 19e Frs o 55 PR AR/ NSRS — A SR BTIE L)
PIANJe T al, e mi e 1, BRTE T RN 1 EEOR A — R, B
TR A e s Ak, X—k, FROTHER T — M mapE,
IR, Z KR

fr ik LA 4 FH e ?

WA 2, B ERE R, e — T Ha 2%
LT o XA B B 25 ptf 25 () R0 1 3 3 P 4 R X RS 0 1Y
P N

RS R R AR R I E R i —28, R4, AT LIk
AR LRHEIN—A BRI

PRRME MR A AR B3, VR Y B Ao 5 T 4 Pl T AR

48



¥-F ZREWIAIFHFHER

H\

£ ¥ Eege R
R
&

%

K19 BRI HUl e 00 SR AL J— A T i 1 £

o b, AR UA, A TR B (RREED)
#ad g X iR, ERXAEB, ERHE, HhkE
ARG IS . YT R — I E A, AR A R T A
MG, R (BN 53—tk o 20T A7 BB, X
ZRNRIEE A AR BOR A, BRI 2., (R T B ME BRAK AR
i, TR AR BT A T LA PR AR L

Grmi, BEARVRAC WD mE, Ba, BERE A 19
M FEHEE B ] X——E R Bk (e 4Erh) A —
FABBERBCER . R BB, R 5 W 25 A A S8 S B (1 3 70
BT “RGERT ERIE, AT, B A S,

49



e =B, HEL%REE

KA R, ARG T R B R IE |

PRIE AT DU WA, & S ARE T WERR I ST A5,
AR A A (Salvado Dali) * A AR ER IR BLIE IR A2 B AL
BT (FE20)!

20 B R AT o R B ) T A 2 — i AT R
ISR AL . KR T 19 BRIy A T M . SR

PN RN 3 e NN TR (S SR A B G SO B ST B

YNENGIER

EX—WEABR T, HEMEAGREMILE R, EH/HE—T
EFHRMATRZYE, YLENS2= R — BRI ER X4
[ — R FE PR NS, —rfFEAP . TElhE—
TR AB (20, ENFrA RSTEME, 2K, PTRFEA
AWAREIAIE : RRAREIL AT IR A M B A F L, BARLELT
BREFE/LET b RREIENTHDR %, HAETEKTE AT
B, ATEKERATE. 75, ERETRIRIRE, 7RI

« JEA], PYPESF A B E ORIMAR . —HBEH

50



¥-F ZREWIAIFHFHER

ARG (REMMBEER) 5, fER/RKRERE EATEVF 2 H AP IR
b, #AT LR BIE TR AT R0 XK

K21 AFRMEFRIWE. ENEERIERAE, [BREECHAR

S i, AEEZRPY, GALIE . PUERARSEF YR, AR
EAPZER . VA N EERIAR LR LR ZF 2R 2k
A NIYRR B & LA —AC 22 T G SR T, AR do Al 2 7 1 5%
No WA, EPERYIRAADWE? R —Eml e kB, el
FIZEIAE— Y I b #RAFAE— D XS PRI, 973X 1 T80 A HE ) 5 90 i
PIAFRREI Ry o T MR T WA AR X R FR T AR A 73—
i, TiREAY, FEHAREIE— R TER MR . Wk
F—RYAA BAXFRE, FATHBEENTZARX AR, 1 H6e
LENPHRNE—ET RS H TR XM RN 2 AU
FEXLE NG MPIE ERBTR, £ARFH BRI, fil,
A PRI A, AR AT A — e 2y A O i s
T T AR — i 2 558 S EHBR Y, o) — b SR 0TI
BRI o WURAE D TR A — VI B ok, disAe e, AT

« TENEHE, FRFEERAGLATYE, TERENMERE -HETLAMNEZET. Fit, PiE
B, AL EANTR, S RN F Al (AT y ), i 5% 67 22
B (ERAESEE S R —) o HH

51



e =B, HEL%REE

FEM AR —R, EEAZERMATREMAIEE ., HA,
S FORNIRE AL, AR, 301 Bk B 1) S i) 245 e T AR
FEAPER, #Rs XA R BN, WA ik 7 hett
FATER s A TRIZBE NG, B A2 S B O RZE AR,
fEAMEHR,

MERNEFR, ZRE—-DETRYE (i — R AT
) BHATRYME, PP REaATREN. HREXHEm? f8
ANBEAR G b AT DL SE B R AR AL 18 Ay b 25 (W] W7 1E R AT T
TEV-THT Lt B JEE SR i 225 S A TRl AL, TR DR i Al AT RE
SRR VOB = 4E A3t 7 E R A Tr T, A K 22, Kk
fizz 1 A E——RCA PI4E Y =5 [l——i LA Al BE AR TR
AFHIEE — PR AL AT I A7, RO R
CIEWT WA CMET . hSE s E—k Mg,
TRH M — R, E—k MY MR, EATRREm T —%
TG Sk JXEE, TRk YRR R AN, PR
M AKE, ENIAFRIENE == P 2, AT TE—MF I8
AREREZE . B PR Y S IF Sk B —&, VIR E AR TR

K22 AibAehimn b e AR SRR TR, A, Xk
AEPIARAS CBESET o ARAS AA IR TG, b A B T HL A A i
OB R, IRk D 7B M a DR R HEME Y, (HE HaedifiE, tRE"
WAL, MAFREE. PTERFEERERLR, NEXETEAIABE

52



¥-F ZREWIAIFHFHER

et BRERKERE, HhulSa kB EHIRA T, X
B, ERTEUBEEIR, ok e,

Ak, RSP T EBCR R, FERS A s — T,
i b2, PSR —RE T SO, FRATRATASE,
R HAFFENRMTZ A= 0 b ez w] v, S 50
JrAiee— PR, BN RAETTE, HE, RIX
AP 1R BOA R I LEAFE AR, B LA b3k J5 2 2 A al fig
KHR ., A4, HEARTTIENR?

IEFA DA 2 AR Bk Aad, ATEIEIE 22 HRAE i —
JEF T, R ITIE S B T (Mobius) T, A 17 L — A
L LLHT SR — R X A AT R A E BRSOk A4 Y. EARE
e E-RAEEL, B—dmdr— S5, AP XR a4
o B 23 ERE X ADNIFMZIATE P 2 RRR TR R,
Hbf — /2 RES KN &0 T b4
—R (WA 23 EMRETK), IR e, X Rt
AL B ER ;s BTN EE, R LBURERE T BRI
SRR, TR—D, BHERIBNRK—1, !

WHANTER, —Kk A9 s L S ik — Bl e kAt 4.
BEEMAE 1 (1823) JHh, XEAERERL “ZEMmy” . A

AN y
\
L ) \‘ N
FRGS AR \\ N
L\ ] > \
\ Y

P23 B b L H i A e 3 D R

53




e =B, HEL%REE

Bl EnNEREMAE N, BEWDE, Ml TAE 2, fE 3, fRENEE
U TR HE, ARRRER AR, EE A SRR,
ERRATERE TR ERTE RO E . R, EREEmNEE—T, BT
ST, HRAE—, ST AR T .

B2, A e — B s, AT 22wy 22
T e o BHEE, ROEAEY T — EAR AR b i AR B,
HKAEZS (RS OO0 B R A TRIENAB, -/ g a
b, A, AFAYRET B A0 R AR, B 23 R
FC S I OPRAE SR A" B B — et g o i A —ER o (5
PRI 23 AR ) o XA R A A, B HREN
I BAT BRI 5o AR Al L e =S (] e Rl RERY, B4, [A)
FERT L REAE = gE =S (o] R 2k, 0K, BRI — ik
(il . ARG W) P i s e S e il B AR ek S 3. RATANRE
& F i 9P IRRE AR FATT A CAYX 250, i AP A 3L
HAERBAWN, (HE, RXEFHAEAGE AREH, HE—1
5L 5 A b Y

RN OLRSE AN, AR 4, BRUE T AIRAT 50K =il B — M
LT A A U [ 8 M o b o T R o 3 R MR E
A A A = T R T AR AT — S Ab o RO AT B o i i — S A
MFE, WA, NS d—H, T
SRS — T T .

FATHH XA 75 AR S5 HA KA T8 =3 [ 19 A T P SR oo

B,

54



P PO o4 i A
. RHEREMmE

RTHILER M S LW PO AR AL . AR(EFIREE . &
Ilxse LA SERE IR R AY, 8 AT A4 U 4ess
IR 7 MFRAT=ZE Y Sk ik HEREAEL R M DU 4R A9 1 St 7 — > DU 4
IETT B I LE R BRI IZ AT A RE T IR HIRATULA R “RBR” —
oo B, B BB E T BB B DKl IR RO A
PRI BRIZ B I B LI, S B b AN I R 7 Sk i HE At 42 1 B K
PUSRFLORAR HH BRAE TR AT AT O AR T~ FRATI 2 X PP ER B 5
PRERF T AGER . WG — VI @y hA—E R EATA SN
A =de=sia), WERUEX S AR XA E S, AT
ST B E =42 0] 5t LA 4R R R AT AR T T, IENE
AT ATRER: — > =W A Rt — A FHEIREE . Aad HAZ, F-AT
Ay 5% ] LAEP- ThT b 1 = ZE AR, DRI AR R A 5 S B T L2
B — A =HEP R It 7107 SR, AR IR 3% Al AN 2 T K R BLER
AR B RSB, R LT 0T R AT Y.
X PRI BRI (LA i) e BE P17 g 22531, al RASE B
K24 EFHK,

ZEHMTE, BUERATAT A, A A REE— 1> U 4E 4
sestara CJRET Z4EASia], HIRATRESIHE A R U LE ) A s =
Hiasalh ) BT . A EACAE, DU4EMIIRTE = 4EAS A RO
SESLAARIEIE , anfE] = AE AT b i e e

N T G B X A R, AR RATEHIE— T, AT AR

55



K24 DM\ TR PR TR PR T I
ZEPURSE R, A ERIERY

R4 A A AR AR S AE ST T RIS . AXERE R, 1
N =S ), AT — 0B AL, B AT LU 2 =5 8] Y
BT B AT A ORI B R R R R B
FHEIME— R TT %, RATIE 25 s ioriss e iR B m
o BEFGXASLITR, AT RIS AR . IR,
FATIRLE — i) A 22 D REXT X AU = 4ESr T7R” Al
FEEE I E RO A S, T IANRE “Bhil™ AT T R AT
REBERXASTT AAUEWERR, I TBEEDLHE X 2R
AT AR BUETTE K 26, IRF AL, IRFITRLE
HAEMF T LA B2 T AR BRI e N —REAL T IRME R 583t 1 2
b, BRI S T 583 AR R A 2 i BL DL,
TE S AN VUL L T AR AT I A58 = 23 ] P g B

frasm X MER, RIRES LI, ©5K 25 4w i A
AT KEDE AR R AR AL 558 Sz 7 A 1 i 2 M
METE, —DELES—ARE, JFETE TGS B IET7R

© UYL, B 26 i iR LR IE DT R = AR TR AT B

56



&l 25

K26 PU4Ezsal R X — P LER IE D7 AR IE B
TE— B2 6] H B Wy P SE T IR, — AN o — > HL T,
DA g . B—BotiE, XEIETTAIA 16 AT, 32 4%
BN 24 AN, BN IETTIRIE, JENE?
IERATFRE A W4 IR AR, i, FATEbFiE

57



e =B, HEL%REE

SE— MR NRE YT, B — Al [ BR A R B
AN RERE — A i b R T A W ER B B — s B s B (&
27) o FERERANBE L, WAFRREARERAE—E, MH, AL
A, RERALMFEGICEGRE . HX L RNRMENS ., 5%
br b, #5652 Ery s — D R # AR ER BRI AR, T —ZEAA
2B R L, HBEE MR S BIRIR B i &, AR5 14
—HIR[BE, U MIE BB, WA WHLAZ MRS, HIRE
i1 “#E” AP AEEk B RAT, BRI

K27 [BIBKAF Y
OB T R AR B PR MR IE TR, Al
SILAN R VT £ DO 248 R A 1) — AR 40 RO TR . I 238 e ) K 1 -
BRI PIAE (RO R e SN T Ay 18] ) b 122 1[5 48—
B, EERUH) =4 — E Je P ELAH B 5 0T AN TR AH I R Y
B EFPRRREH, BATRAE E—F e 1, AR
5B P ER AR 2 AL ) = i 5 A 25 (R A ) 74 th A, R, s LR
PN TE— ) PU4ERRIA 9 = 4E B il b — 1 UFEI A P
IR BARAE— R IER
FIREH, FXFEEITrE, BATREE MR LV 2 A KUY
RIARPERT R R, Aid, oy, FATLE AREBAERA XA
YIRSy “RER” HER DU ST B 5 TR

58



FWNE WA MR

fH, REmZBE—T, RlaERisl, LR RER
KRR IO B o b, A —DBEADLT- 53 A 5
HR, Al LAHIRZE S o I AL B st 1 B 5 1) 28 DY A Sz 1) 7
[ o e 3P T I 3 1 2y R ) B S S T2 A
JAB AR R R S BATU R T 8] K A AT AT S A I, JCig 2
YAER B S ARG, R B AR R AR AR, — RS HU
HERAAEMTAL , BB A B AR o R, BRE RS0 B
“ATTRBERZAN, BT — A BER ]

-2 HEBHE, IRESMAESHERE, ALY
AR DOLE R . =4E)8 T2, —4E)8 TR, fRET R B R
FEREE B SERE b R ORI a) b e o I] Ao M S B 5
Ak, PIEREPRES, SRR A AT, SR AR AT
H ko

AN, ISTRIE A5 1) 23R 5 HAl = AEAR AN AR TR o i (] (8] f 2
FHBhAAR R . WP FORAD et R /N T (][] g U 2
MARTRER, B, REM—ERTOREERK, 5. &, ARk
FEK AR Bl — JEph ok R B 8] 5 b A7, 7228 (6] BLARRE 1A AT . 17
Ja . 1 b, SRIGFRR IR AR E] A REAGE KRR R, R
BB, Add, BMEA RN, FAMR ar LRR I R A )
HEA R AT R, A, EEENILE S A R—
Fo

TEEFEIT[R] V5 20 VU ZERT, SR A B 0T 3 o i 8] 1) i 22 1 4
FEARBTEB Y o RiC R LA, L an IR AN 8 1 J7 7R i £%
WRZ AHEN? EJERAA 16 DTk, 32 KB 24 41! MERE
26 b AREE N 2R At H 2570 Ml XA L) 1

Aid, WIXASEILR A, — A PR IE D7 (R e — A
T B e g T A WARARAE S A1 H O 12 AR 22 A0 —
ST, — AR EYR . B4, XA AR AR TI G AR
BAEHIRITT A — A AR A K — 5. PRI IR & T L

59



e =B, HEL%REE

H—AVNA P, BER B — SRR R

BUAEERC 4B AR BOIAR A 5 T (I 28) o AR ETTIATT
TERIAT 12 2828 [A0HR, SSRIIEARAE 12 &Y, AN AR T
RATAER ] 8 4% “IEI” o AR5 AT I A 16 AN TH ki
SHIBASAEMTA, 6 H1 HiA 84 AR ILbRER
TR H , EEEE A QR A EhetE, Hbf — g
SR AN 37 7 VR 4383 T T T, T ) U e ST 5 R Y
Bl S A1 HRERI6 A 1 HimfEmy o [m=Ema" i,

& 28

X BT PR SR U ZE ST 5 AR SN, 25 SR T ORI AT A7
(IR GIEEN=E /L% Nl o S v oy S (NP RS D AP Y T8

HAMGE, fRal DHEAR B SRR M — A U= m k. XRE
— AR R, WAR AR Z H RELE B AR AR A 45 R Z I o 5t 4k
(o, EAR EJCIkm i e Aok, Bril, FATER 29 A —
A4k R N ok R BUX M AL . XL, FRATTIT U S [ D5 )
e A AT e A ) S T A X e T SR X e A
NEEAEfr R — MR Ry, 2 TR 0 2 — R KA

O AURAARBIAX A, ARET LB — N ETE, B A TR A &L BT
SN ERTTT (E=ATT0) BE—BEE TS, S INALT .

60



FWNE WA MR

ZIBIEEAR N . LIS R 08— AR 4, 7EfRZAF L —F
B, HIELNAA EEAZRIR (RSN EAZIR), &
IEPIR iy (8

&
&
W e
DL 7 Y W
ey
7 q i V1)
g
7 S )
o Lty
% il
/‘/:3 /”I ] y‘u‘ i I,
?}/‘W / \\\ NN N, 15
S
LRI N
A )
[l 29

IRARE R 2, AT XU, XA PU4ERE 2 o R Z
M —RETHEA R, B — AR — DM R T FE A A ad 7
e, REBETHERAE o —HF, A /DB BLUA 509 45 F it
Bh. PONRTRAKE), AN, PRI id i i 45 21 4
224 A5 K (R B Y SR T 2T 4RRR M)

TEPUZERT 28 LA 22 BT, AR — AR RN B — > S ) Jo
BORLD kg “ IR T (a4 o FRE, AR — ik
g — IR TSR i A

] 30 S — IR APH . MR AR B Y AL VR K S
NIRRT IS A B — R, BRATILAS A1 5 4R (HBkLIE
ST T E K BH A TS AE P AR T AP AT ) AR OR,

w CMRLR” EANAIARAFEFRIEFE XK, MEEMRAASH B, B480
fil (REHEARL) . —HeH

@ EEFORMUL “HEFRA” B Y, AL WRSCHAERE, HEMTREBTE
(=

61



e =B, HEL%REE

R BATA R K B A S i ©, R Se K BH Iz 2l 1 0 3 o 7 (5
B, BRI R — SR H 586 R A2 R ek . £ R Ay I3
LSRR A AL, ARG SO B2

I 30

FATER], MPULER; 2 JLAaf 2 (1 BE G IR, 7 A9 17 SL A3k

TR Rl AE o N — A BTSN R T S e AR s 3,
P IR — R S AT AT T

T HEIE

ST )R A2 6] ) =2 22 /0 A7 BESE R0 AR DU 4E, 2 il 5
— A ERMER L, fER R FE. Mk, FRATATIGESE R —
ANEALL, AndEst, SEREE, [EmHEBEARE T, WABETEROKR
B, XA AR AL, st IRA, BT
BRELLER? AR MG — PR, B A A R R

@ bk, KA FHAR R BRAIZ S E 1. DL, W A A br i,
R B 1 5 ey 1] — A7 1 AT

62



FWNE WA MR

PR, Mo, POZEB KBS a] el b, A REHE DY AEAHSEE? 2 1
L/, abdE—AH 7 T/ H 1 e RO JE R ?

A, XAPREFZIE L A, AT, IR

PREN— A FOH S AN 1] ] B 19 5 B ik o ARH T AU, BN

MFEAL “FEAFRE R 20 087 o AT “H KA S ANIHE

APRIERT o X HL, FRATTHERT S R R S am R i i B

7 B A TE]

PG, AR R K Bk I FhAs £ i, hae FH K B A fick
AN TEITIR , S8R o ARIEAE, FRATHE PR A D i s g S A A 4 [
THIPRHEAE , AU A AN 52 N8 T WL 2 0 2 L) BB 5 11 2
TEA TR DL N AR ORAF AL I AE— D EA BRI 38 (AR Il . B2 2
ORIT 18— 9 AL X SR A B R AR EL s R AR 1 . A8 AT
T AL AR B I A O, (BRI WA LA A A 4
JE” B YLE ROAETIRZ B PR TT, oI 2 iR 5| 7k 2
TAGI 1, R PR R . BRILZAE, FATLUR
SRR, JCHRE IR EA B R LR, SR AR
R 1 A 25 (W] 18 3

S — U R i A 22180 35 44 B TR A W B 2 S A A - ( Galileo
Galilei) 7£ 17 {HZCHEATAY. MRS BY 76— D RRDTTTA RO 2 1
BHERE RN, B SR PR A DA AT, e BT LA R
U o AR FE AN I 2T IR e, ik — RO 1 By T /9 75 1) 4 &
(K 31a) . BYFEREEEA, — WE] A AR B R 16, At b
1T A CIRBLEE et . BRIRICE M A AR B2 ik By F, MBI
T DRHR T E—E W R, R4, MRS TR, 2175 2
TR mIReLk, WA —AmrEmbg, Sihr b, b dah s F)
e A N1 TR (5 0 s ) 1) £ S v o B < L SR 7 G R S
B, EFEABARR, BAK, JCEGEMRIR T, LS E
A TAE 2Bt E] o 2T AR AR A e B, =5 b2 oy ] s 114

S

w RRARm 4, —E

63



[ 31

By F-BEREAE UL R DCLR I 7 BTk fr it il i
SRR o

SV ]IS PR 30X 30T 5 36 BEAT S BT AT AT T SO R, (R Y
Ti— R, RIAREA TR, H00)5 oK B UCECIE I 5E Ot i 52 56
T AL, 1675 4, PIERRICEREHI (Olaus Roemer) FEMEA
TR, FE RIS TR R AR B B BLAY I (8] [] B i
AT, REA 2Bk 2 (] 14 B 78 25 U T Pl s 8 AS (]

XAES KFEHN

64



FWNE WA MR

AR S A d . A AR 2] (IRAEF ST I 31b IR & A
), XFREONA R TARER T EBS AN, T2 h T 4K
EEFIHEREE B AN R, BT B 69 TR il e b 16 BT 2 A4 ke
Ao MAARILIAS Y, DGR 2y 185 000 e HL/Fh . MEPE 244
P AR & e A AN R 1, PR R Z DA (41T 12 51 B 52938
BB, R 2100 Z JURD i s a] i

ANad, R I S AR A4 SE AT BT AN 2, JE ok R
WP EEE] T, 7EE 31c b, FRATE Bk E Y K AR
e (Fizeau) 1ok AR BIE G B s, 0 EEERIF 2
LAE R — M b AN 5, 1A 1R 2 2R I o R AT DA T
BT — K I, 55— AT 58 A0 1 0 35 5 A 1A Fe 1A 4k
KR, —AARANADEHT AT TRA T [ S e, Jtig X Bk g4t
TEMPAMEE b, AR R BN, MR ERR ARG U
e, WS — DR I SE S AR EER, EJE BE— LU a] A
REIRENEE A48, WORTEX B EI N, X BN RG0S i
AN, o, RAOCLMBEHEL S DA T XL SIS
VAGE 23 B A 5 N LD 2R AT AR G i B i A7 B 19 DR S B 4
R EN R FHEIE S —1, IR, JCRAERRE RN, 1E
G RO b, JEZO ST T o (R AR S, XA
SCBAECR B IR Z e it 25, AHAR B G845 1 11X 1 24 1Y I 20 5%
bbb . Hig, RS BAEAR (SOAH KRBT )
JITRS LA T, i BE ARt DG 2 AE Y 1A 1) A5 4 O BEE o R DRl AR T
R, ILDCTE PN AR A 2R Se AR, X AT DL 31e R
ML TR B, XD SEge T, iR EA F] 1000 F/Ab
i, FEEEEE A SRR R R A AR AR B TS, X UWIAE
FFHE T, JERMX AR B0k 5 — AN FemE, 4 5 i B4
WGl TP AN A RO RN fe BT 50 Ao e —Hrt, B
DAV BE A — P IE A2 B 9 17100, 3XBE, Ja2kE i ik B I 2 i bif
[Fa) L 0 A7 8 e — 8l i PRI 1] 149 1/ 100 o T G ZRAE 9 147 T8 1 s A

65



e =B, HEL%REE

WHE R #HATIHR, FEAESF T o6 E Ny 300 000 2 H/ED B
186 0003 B /FhiX MR, B BE & AR K TR S 3 145 2R
EANZ,

B, NI R RSO T7 MY e 7 i, dk P S5 0K
ZIEM T —F A . HAT, BT RSP E (W
B e F0R) MRS Nl ENE(E R

¢ =299 776 /N HL /RS
o c =186 300 Bl / F,

TER PRI ERYBEBSI, Her— AR R, R
HEARFR, ATREEE I — 4R, Xy, FH AR m p AR
PRt AR Y 1, P, ROCAFRBIEBRBEEATS 4" i,
UG FATUE 2 3 K RG2S /NI —#F, i1 T 1 45531 558 000
B, 1 SEAERLSETF 31 558 000 x 299 776 =9 460 000 000 000 4 H. 5§,
5 879 000 000 000 L . SR “Je4E” XAl RoRiEE), b EC
FE AR, JF R B R s 0] 1o [FRE, FefiTd
ATLHEX AR R B ok, 38 “Obse BT x A H R, B E
JEGERE 1 3 BB AL Pl IR E] o 48 EIARBUEAA, 15 1 6 H
40,000 005 4 b, [AlBE, 1 “JeBR” %EF0.000 000 001 1 5,
LI T FRATHE b — 5 b4 i p IR A DU 4 TE 5 A Tl g, an
XA TEIT R = A3 (A ROBE#RJE 1 SR, IS 2 ik 18] [7] i 59 17 12 2
0.000 000 001 1 b, QAR —A0K 1 S RIIET KA T—1H I
IFE], AR A B A — AR I ] 5 1] b b Ay m KA R £
R U4ERE 1

=, NfE=EMER

TEAFDE T 23 (6] AN 1)l L 5 S an el A LB IRl L2
FRATBEAERT U]« A DU 2 Ao 25 {4 55 e 9 i) 8 5 2 G o B 2
FHOME, BUERE— D AR S [ A (R A9 45 &, B R T R BT
LAY = AT T IREE— A, R RATE R TIPS

66



FWNE WA MR

FAL: 1945457 H 28 H BP9 21 7, L2970 TS BEANES T
TR — R — KR AT

FAL: [F—K B9 5136 7, —HEHCHIESE h iR R AL 2050 =
PN, N Bz R R E AL UR R (1E32) .

7 32

XA, Tz E B L AR 16 Z& A, APUAHRR F &1,
AR 78 J2 B AERFE] EARRE 15 o, RIAR, TR
Ry 25 8] 8] B A — 5 B TE TR AT IE 1 S BRI = 8, T 3RAT T AT
PRGN ) He ik BRI E B, AT P 425 ) i 0 A8 s B 6 1) - 5
FOFTT, M— D EENEE (K32 A TFM). AL, @ik
AR R AL, AN PO ]OGR s ok o Q2R AR 2B R
R JUAREE 200 BER, ZRPGHAME 800 HER, AFEHEF R 12 TR,
A, =AARPREE B L R AL 3200 e, AKPH 400 92 ), ER 936

67



e =B, HEL%REE

YER IR AL BEA] A5 S A L S A TR Y B S
3200% +400” +936° = /11 280 000 =3360 Fi X,
TN SR (] 2 45056 DO A Ak AR 1 BE A B S A S B S, FRATEL
REFE 2 [H] R 5 3360 & RO A BE B 15 Frh s 4k, i —13R
7N A1) v 2 3B 3 I RICK .

Fie G Z T 4H (Albert Einstein) JFR A E, W at 26936 5,
FF bR R Bk A AR AT IR AR TR, AR AL
NFRG X R P PTACOAE R, Yo gk 64 2 7] BB B Aw B 18] 9] AT AL
e AR,

SO AS (AL A 2SSk, AR A& Bds H el —Fh B &k
R, T AN A B AR e B SRR OR — . BT IRAIC & F
#, READCHE N EHRE T, X—rRAZ I T o XA, 15 57
o %y B 1] 1] i w722 BE800 000 000 000 “ e K7 4 R Xof Be 3k BFhir Jy
EFRVERTRAHE), B CPUZER ey 2 A A bR ey (=A% [ Al

— NN BT RN AR, FRATTSERR I 1 A ] A A Y
— I, AN T2 (B R ] AT LR AR A 4

SR, ARATAN——A0FE T A R 22 3 7 N —— W A BB — 4R
R F, #ah— TR, faE “mhsR, 2k, 27 Wi
W, U — HSEININ BB m k. (18133)

Rt FATTFE S e R AR A O I 25 255 i — 1R I, 3%
KR T8 Ik, UEOR BB AT JE SR i X ), % IR 2%
USRI E s, FEHES W Be R AF R0 B pY B k=0, 2SRl jR

5 55 I R ] 5] R B4 ) B DX ) R A B[] A A 18 -7 TR N 53 5>k o LA
SR, IXFE, PSR DULERE B ] DLROR O = AN R 8 AR 4 o 7 A
BT ARG T, RETTF A . MR, E TR ] AL bR AR s
[F] B

PRI, ARATHEEN AN ALK 2 2 (R i DU 4R H 2 20X FE T AR

/32007 +400% +936> —800 000 000 0007,
S DU T = 0O LR AR R R, ORI XA FICE “H

68



B33 BRMTHAZ IR AR S — T, (FA T i X 8 i 5 2
WANE”, W R A bR o A R A, B ] S LR K
INT o GERIRATIE S B R A AT N R A FAE, A
RAEEFEH PR FAE BT, SAE 3RS T, thin
i, H—NFME 1946 4E7 A1 H B9 SBERIERS T LA —
WU F SR AE, B A RAER — K 19 8110 40 —Heif i
FKRRM; XFE, IFAE]EFE A 540 000 000 000 St ), =5 | fE
4 650 000 000 000 Wi R, W K /INH Y,

FEXAGIFrf, PSSR DY 2 2 2

(65x10")* — (54 x10")°HN =36 x 10",
TERSAE -5 2 2 ) i s A1 sk ) 1] R R AR AN MR ) T

MR, KM N2 BOF IR UT- AR KA B U2, AT 2% H
H— A AR AR A GO HoAt = AR — A R0 T A AZ I, i
N R I B R R RGBT G L BRAE B s An L2 (] R
FIE T PUAEZS & BRI LA AR, T4, PUgE U2 e

o IR BRI I — I . —F

69



e =B, HEL%REE

AR R MBS BT AK I B L85, mH, &8 — Rk,
T LAAE 2 DR SR PR s 2 LA 28 7R SR R A L P 801 oy 2 R R L LA
JU A —FE R XA TR EECA K Ml KR (Hermann
Minkowski) #2109, M Jefs o DA AL R B Il e R . AR RAEIL 1215
TEARS —whd, — M EABFTR V- U T — G
Pk, W REROR LA (R BUR AR T /A . T2, MR B n] K dr
FER PR, I AL PO AR AR ANE S A (A B R, I HaB 2R A
V=T BB, ERIRAMIF P DA AL BRI T

F—MhR: 3200 B, TARGR: 400 BER, B =AkAR: 936 dK
R, SEMHARAR: 8 x10Mi B3R,

BUAE, FATTATARE SCPU AR Bt A AT w9 A A8 BRI F) 1 75 1 B -
JIRT, RO RO B R, BTLL, SR B A] 0T A A 1 3
8 5 R B TR Uy R IR ] 2 PR S8 2 AR B IR B0 AN BE Y

FEEMHY
A, AR RS RAEN, B B AR A
S (B AR SRR 1Y

MR “RX—ETERE EHRMNE K

CWRTORTEIGE, CHRURE R TR

ASRARAS - T AR AL J T O R A B 0K AF e B, IR
2y ARAYIHEE BOSHEI [8] AL BRI Bl v 7K TR o

HY T I s T BSOS AR bt R AR, s SR 2 HH B P b A 4 B
AR B DU ERE R

TEHT AR A LG5, PSS 22 8] A9 225 18] 28 L I ]
IR/ CHIERERAL) , BRI AR E PR AR S N RO e, Y
B, FATIAGEN L R 6 v 438 & 5 55— 05, I e e b be =S
IR /N, AR, MRS NARRIAEIERL, X A RTEWRE P Z 16
FAER S v 9B 3

Un b prids, WRSR =S 1] B 5 976 A s B, i ek (] 18] B A Al i
B, BATTURT A, S U AR I I 3 s 1] B S 145G R R YD i

70



FWNE WA MR

HEE DU 248 B 0] L 5 0 T ) ) B o R P I ) R S R AR TR I,
— PP LR R R R B, TR ER Ry K A A

FE R —TE R, AR 212825 (8] b T LASE 28 S TE LAY = 8] B
AP AT LA AR IE ML I (o] [l B o SR, XM — A2k, —4
SRR, XA AR N A AR R A T A Al B A, P, — AR
P ANBEAL M — RN, — PR B AN B I — MR T

71



o TLEE N [A] R 25 [R] B8 A

—. HEM=ENEERET

FUE KA AE IR (0] 12 () 7 DO 2 580 v 28 & ok i e, F
WA TR X WA 251, (R LLEH, 3 Mk E i Se i
AL X T ik — a5, 2 PR DL A W B2 R N TR,
b, BANFZ A 6 S 10 3B B Ao B I ) RS, RLIZ A A AR A 2 A
Z A bR Y 3B B AL T R s At ) 4 L9 3%, Bk, kw s
AR, RTAMIE BRI LT AR, L EETAES, A
o, PUZERT S AR 3R e SR AT 4 R e ?

AV FEFE 34a bl AN 23 (B AL AR BT AL AR R o IR
PIANFHIE R L o $UE3K B B P 6 AR ARl 1, 3 A 56
— MR 7 AREE @ SR, WVES ARG 7 AR b SR, An SR AR
Pr R e — A (1 34b) , [a]—A™BE 25 16 AR BT e bRl b i 805
SEERIAARE, B o' Fb'T o Aid, WA Eh e, WA

{7

& 34

72



FRE B[R A ] AR A

SR MBE T ARAE X PIA G OO T AOEE—AER, PRS0 &
AN KL 0] Y A STRE RS, IR A2 (R A o AR B A T
Wl

N/az +b0 = Va? +b? =L,

FREABATUEL, R AR R R A E /Y, BT T T i A AR AR
F, SRMTEA TP I7 FIFJ7 BN 55 A AR R A B TE K

IAEFRG AT — MR B b A — AR I Rl P AR bR R o X, A
[E] 5 LB TS, TR A b A5 I ) 2R 7R s TR A
RN P, SR AR b — 1 PR AR AT B R A kLR =R
2, FATATLEAE A 7w — K & (& 35a), EARZEM T 34a,
At & 34a FIRPIRAS IR A, R4, (EREA BERERE AR hRENE? 25
SR T RORE . R AR IRERER S S AR R, IR
EREE,

g

=5 ) -
z| S :
=1 : =
3 jras
10 14 NS &
RV %

¢ TS

10:30 &

9 g | | ER
7 0 g Y T T
lss S0 45 40 35 30 #F

PN & B 738 7 X,
a b

[l 35

b, BOEFRNTERIAES A 28 HRIRAZ R Z Rk b T —Wii
T EEATRAIR G . R IRANTRE TR 21X S AR T iR
A2, IR SRR A, BRATT e o0 1Y — il 45 50 A AR
FIFRPUR SR B AR A S 2,

WAL F K 35a, KA ISR LA A SRR A i, RS %)

73



e =B, HEL%REE

SRR, WRE FWERIEER, 5MHABM T (s e 1Y
Bg) U EIAATE . REARAIR IR E SR TRERY, SRR U
RAE AR AN XA B A 29 3838 R R s AR ),
UMNIRHE LE, MAFMNS R E T, FE0, BTFELT
9 & 21 SPRTFIEZE S A+ Ak, XA B R AR B 2 1 b s A A
HzZit; 78 CHLRFER (B4 9 M36 47), IRATEs M HLdEn, i
WE LA 14 A B D 20, B, 7R xR £ m E R B, 3K
TR WS, HERMRFZEMHE 14 -2 =12 Mg E, A
WM E M 50 -34 =16 P& H . fFH— K 35a, WATHESF
ARG Bk B IE A RE AT £ —FE GG (B R L)
erti, TN S MIRIR FR R R LR AR okt R, B, XS
—HRER AR 2 T B )l i £

FEWIA B X e LT H—T, B BB Y
T E &AW, ih2s B B e N e s — A R (I
(RN T2 B RIS ) T 28 (R FEAS 3

XA, MM RN “HIRT EORE, RAER
AN LI, SR RIDY 2B st A s E A vh g, O RESR A
DB R PUAS ST AR AR, B R bRk SR KR S AN R R A A,
AEWRABTRE L, BWE L, EEATEAITIE !

XA BZOCK, XX PIAER ik, ROTARREMREHE —. 5
PRERTRAN THAT st 1] 55 23 [ ARG, AN PR 56— PR R 233 JLART 24 VR A o]
s ORI ORI MEAERE, AR BY A 4 A s ] b — ALk 4
WA — i A B (&1 35b) .

R, BRIk s, MIEsh ik EALE 5] 69 f A F 404
BE R ) R, R T AR & 3k B ALK B 64 B A 1) B, sk sk A R e B 1)
B R, WA FAR R R IE B S KB S ik EULE R A B
A ARG (75 BTE R 12 A BE TR 16 Mg H) —H B,
TR BT B, ARFTIO B2 5 LR Sf 28 A0 B 1S 0, TR
2, BE ENRE M TR 2E R A XA — A ——X ]
AR T TRV BEAEHE L T TRERAE, Ml T A2

74



FRE B[R A ] AR A

RRkFEEFHGHAR L, BFERG ARG HRIZHRZRE G, FHik, 9T
FB I PR R A I TR T o AN TERIRE X PR S T,
B ] AR M R P, R BRI . (XA LR AEAS 5 5 1
WEPRAITE )

P, WD AT KRR AR, B
FERIREE AR R — T (R =K TRERAIALE) T H
FZEE 1Y (EXF TP S 7E H T - AN ] 42 5K SR GE 7 T——
— M IER BB EW, 55— IER A E—kuL, XA
FAF W R A S WAHBE LS B, PRI, FRATTAT DA : — AR
INAER = S fe RE B AR A BAFE, AL TRRAZHKREY
B AMEBEEF K, HTAATLERE R EL AN,

MBS 25 SER WL A &, 4 RIS R MR R CEFRE)T X
PRI, AR T s — MBI A AR B — B T o R Rl 3k 2R A
HIAFEM,, EATRRAEHKREG T —ANEEE R, FFTRIAA
AR B R A, UK FH R B, BRI REE TR
UL, B WK K IE AR B S T RS — ST, T AE b
TSP ) B A 2 LA R, A S A I ] — S — o

L, —#LEAA R MR G HANAFS, 5 —FNEAEK,
W] TGN A € AT AR — BB ]

T A A B 18] e 8] A MARA R 8 R K R v e SE  fEAE L dh b
EREE S AU EL IR (R S A e T DA

. UKRMRIREZAT

BAE, RALERIE A RAVEHXF UG TFIES, EE
AAUH TIEBZERA TR IH A« A YA B 2 0 b 5 ] A it AR 1k
F) IE AP 2

TSR M S 1, ARFRATTEE 4 > e ) B2 R R T Bk

w PUOT ANAERUEI AR SEIE — SO R AT B, e —E R R R, T, X
HWEERR, BRIRMCKBIRHRAE K LR — e . —id

75



e =B, HEL%REE

i, PO ML Bz i S, 22 WA 1 1~ (20 AR X 23 [ R ]
P RE S, R “Haxtryasia], sUHABN S, SRS
K, EMAEE, I HAGEAE"; 4R BSAREERTE, 5
HABONE, &ATH SRR, SEMAARREY IR A
Ui, AITES ROUAIEIRE, A SIF AR AE RO 2B 2R
P, EERARRIE ST ESE; AR RS IRIA Y AR Ui
s MR AT 5 AR R ZE T B9 b, AMTX Syt 2 8
AIERTEE MM IR ETCRE, Hit, EMBEEET g = R TS UE R
MRS BEA— RS CEARUTANT) B BN A RER 5
WA, WA, FOEUO. BRAR e, A ABE R T XA
[ g 7

B NN LGt S B 2 BE, I ERT RS [ 25 5
BRI PULEA R, XA A # O EOR, AR R R
IR R AE AR, T PR O AR S rh AN Wt R B T VR 2 AN BE T 57
(1 R T 2 TR Aty S A g B A S 52

22 Ay P 3K T DL TR A ) S B T 32 B ) 2 — U
PERIEA ) oy ——— R AN B T XK 1S R I B — PRl £, SR T
Fp—3 t 1 b ——J2 2 B W) 3 2 KL vg Ho P (Albert Abraham
Michelson) 1887 AEP iy — P SLE5ER . X LHR A EARIF AR
MR, (TR AV AN 29 45 M5 A0 T HR A AR Sl i /™ o
SEHANEER A B AEAR R A DRI PRI O IR (— R R
. FE T A A — U S R Z e R S S ) i, 2R
H—E BB R .
[ L R e 1, KB A5 D5 AL R s Ikl i U
P A LA O 2 i DU 5 A% 36, AT 6 5 B DA T 4 5 ) 0l
AR KT ERIEE0E R BRI AEIs 35 75 2 Bl
i B A AR Bl o (HIRATAHRA AT 2 51 DAL 38O I

K
b
T

« PRAEEH (RR) B8, WAARATER IR EI, 52 B TS0 i i SRR A
o MARANRSEMABE AR AMNRE M E, WESALMATE, 428, Wisxa
IHRT . —%E

76



FRE B[R A ] AR A

M . Bt b, e R R ki s (SEE
), DAEE e s (] B 58 s HEAY |

A, ARAS AR — TR B3E , BEULAEASSR IO AR Z A A
2K ENRS), SARKAG T2 T iy, P 5]
M—AFE e LR, DU A ROC LRI, 75 “PR3h”
XA SRR A — SR T . IWAETE L A R UL, ATAT Shid #R
T AT, HRE XA R AU R—— A A
BEAWABEEVRIANT, AN T IR & A0 51 2 3205 BA 2R
Py BRI !

WERBATE “OERIR” & ORI R @, B4, HATHE
BORAECLUR LAY, X LR — Ao nl e iid, A, XURT
HEEMD . JERURITT A 2 A B HOC LUK RA AW B,
ARSI I FERXTT I, ARTEA WA T IHATAE . BFRRA
REMH B 4R

FEEHRFE T, RATEE R, 19 22 5Py 8= P L i ok B
R, WUET ANTHBSEX A LUK BAT ST TP A0 1) — ey (AR 1) 1
Jito ATTEIERFDELURMFEITE . KITEA#Fhaf v, B 2ib iR
FINEEE, Xk, JCLOREA X AERIPER: — 0, ETEfiEt
Wik, MRS E R 5T, BN KRR S S B 22
BL7, o MARSE SRR BhTE. T, SeRUGB AR LT KB
Wil KEIERERY, AU B nh i & S5 (HAREE 2B K
AR, B A O R RIS . 1 25 i B B Al
SRR KA, FE A BRI, B T OCR 7 X R
A D, R ARG A XT38 RA G LT /02—
TR R, BRI —HE T AT A LT

XARFATAIAR Z RIS, 2T —Ff R 44 B LA SR — TG BT Al
AT, DA W e A R L8 AT T A 1) 33 ) Joi ) 1 o

@ LIRS CYIENR ST T AR B, B MSRRC BE . o — B ok
YL, XA ER S A R A TEE R T TR A AT, R TR Sl 1 HRE S B AT E DT
T A1 o

77



e =B, HEL%REE

M=t 2 E R AR M S NNIE T RA 551, J54RA X%
TR 1) 6 I AL R A 1) & I 2 g R

BUE, DABRNTTEARARR, 2R 5 T & — R A ]
AR FC L, FRATAIE, — BB B A AU TR R 36 39 2144 A%
Yy oRLZ RO 0 e, K REFR S, J2& il T /K 2011
UL B BRI Bl BRI RS T e TIRE S LI
<5 A 8 R ATy T RSB A R R B B D B R B R AR W 2
ko I, AR B —OIHUE AR B BT T2
1, (HX— R ENETE O ORISR 0 I i Wy e B, LA T
YT

LR — PR IR AP BT, B B RN FRAT]— AR Ay 52497 114 4% ol
BOARGER T EEAS A Z IR Z Ak o BATRT RIS LURFR A W)
7 (A R SNE “k3h” AIEIL ), Hd el REEEn
fif “Z=Mm7 o A FRNTZHEE, Kilpmc 252, UWerikaF/ ],
23 [ BA RAIE S EaE BAH LR, e O L ELAR LA A
bR S E RS2 Shr b, BB, IR XA
PR CHBOT EABLE BT 49 J7 2 e BN IR AGE ) A “ Bl s ] St [e) S
o

B2, FAHEMRE 7, FHExS “RIK” ARk
T, BUER R B0 g MY 2 e EoRIE . FATTAE T M dhiad, X458
5 ) PR MU ARG Ry . A AOCR S LUK B, R4, ZAE i b
AR BT IE 53 2 1 A 52 B MR A2 P s 8] s sl A5 o 3l 76 L R
FIEGFSHERSE H A BE DT 0 — 2 AE, e BES T CLLRKT Z
Hh Rt A AT S AU PR AR L, TR A B X T T R — A
JUB I 2 SO SERTHIN . HR, RRREEA IR /Y, W
HEMTC 2B EREZ A I FARN SR Z 0, A
i, ARG M ERA TR D5 1) AN TR R R A, FRAT T T DL
FIERIAFAE . HEBRIE , XA fr) 75 5 B2 B KU R, R, s
LA A R LR A 4 14 T B R o AR AN

TR HAMEE T — i, TREE TR B0, egid

78



FRE B[R A ] AR A

F RIS A EE R 20 . IR, SR 7 kR AT
WERLRAA (& 31c), EEFESDAF I E, Uk s
—ZHNE . (HRXAMEEE 1 SEPRECR I AR, DR Rk 2R AR U
EA A AR . Sk, TINS5 TR
) RACHEI Iz —7ed, FTLL, BN HR AU A
MHEREA AT

URARA PRI EEAN ZE AN Z i, I HLAEVERf A BT 2
D, IRA, IRABHERRER— kX 57, B — kAR
7o AUEITE “F L.

1 HANSEI (4 B P AN P 36 o, B AR T ST R HE AR
AR AR LA L A7 T b R

P36 31 se B SC g i S 2 ]

REM R LR A B, B W — 2
B, BEEEPPIR, LA A DOGZGE o 2, 1S R AR Y —
o B, MOGIR A SRMDEHAE B Ao U B3 B PR,
AR RS RS B - C R D TRt I D AT el

79



e =B, HEL%REE

MIEEA — i AR, N C Ir el 2y — R0 BRI S 55 5
X HOGLAE A EEE 1 BRI I S84 ek . M4 R 58 i i 18
AL, PO EA T, SRR AT WAl 2580
R BCF1 BD #%, PAOGZ: Rl [l oo, W se il ot 2 i
TIESH; WREEEAA A, siaf —dOteesln, 7, U
Sebar e m e s A A

A R TE M IR R TAT 1), 7T by R D) 7 s ] v i RS By,
B, FATLIRETUR B, RUK X2 LIAH 2 T b BRiz 3l s B ) o
Pl sk, g, FATTRMBREX B A C 10 B Wk, il 36 i
N, RIFREBFR, XL R 2 R S ¥ EA A
ZE o

ZHeE, Hhm—aoed e R R R, 53— IR
WIFE “R” kR s, ARA, W—aR G kng?

BARA — KT, WA — ORI 1 Sk EATREE] 2 S
S, R FINTR B ] 1Sk o WK AEMURR A9 AT — PR B VR A,
(EHAEARE RN BY T — 8 Z J1 0 AR 2 A D 3 B A P EL AR IR
THIE? (EIG OO A I, o8 T FFMX — i, BT LA K A EA T
B, ERXMIGOLR, BAEEIA T 2 5k AXER L, KIS
ol A U AR T 5 1) F i) 3 K — A~ R 7

PO VORI, v KD, ARAREE A K B Y 10 £, SR
(1] 36 T FH P s ] s

© 114 ~115 T,
@ RPN Z R HEE, BRI A& RN V - v, ORIV +o, ST
IS E) 2 -

‘= l + L 2Vl 2
TV-v Ve (V=u)(V+v) 122
_2, v a2
I e P

I—V

80



FRE B[R A ] AR A

1 ~ 1 1 -
1\ 1-0.01 " 0.9 ~ L OT(4i%)
- ()

10
A AR OK R 2 T 2 — B ]

FHRRERY DT i, BRATT L RETA A [ml A 58 ST LAl f) IF 16 o X 4>
Wt 2 dr TN 1 S5k 303 3 Sa%KmE, Mi—E R R, RIgh
KBTI RS o X — [l BB A ] 2D — 28 el D A A R0

1
- (7)
XFF AR T, WA RS T T2 T, BRI A A R
R, FREHE AL A Cil—. BUE, LR shn
PAK, ERSUSATRERDEE, ARHURI e BRI S2 50 T JEsRM B
#) C Al B, BFHGER T

o

1
V 2
t- ()
%, e AELIR PSR AR . ST B B D FETIE, ]
g

1
()

fo ARRUIWTRIE (S5 FHEkis sl ) W30 A8, K
BN 30 TAE, ik, WHOLSRIERT 52—+ T 5
ZHo MFXHMES, FHBRENNEE, ERAS R
i

FlE, TEPEATIX I SC R I, 3 50 B 35 R LA B T 48U
2223, AT, fth Y R o] S S5

BR, RiEELEARR T EHEE, ARRAHRAKA

XAFIRS NBF T, HE, 3 s B PNE T ] B

81



e =B, HEL%REE

fE AR AR (HE, — RO — O O 1 SE 50 A 75 i
B, EAEEERS NI, HURIERAY.

XA BRI ZE R, FORME— &5 1 MRS R R,
WS FPMIR IR AR BB 1 (14 A1 il £ 10 i M BRAE 2 (W] as 47 1 U7 ) B A
/N (RO IE 222 AR B ™) o SRS b, IR BC 4R T
— T

1 -

9

2
v

2
c

il BD ANAE, B4, XPIASGELTE R AR R, PR siAs 27 A
TWREFEHIHLR T .

Ak, BREHIMEK G Ui X m s Rk A by, B
RAME . WIARTEA BT A 5T iz Sl 2 iie e, 3 S ) F AT A S
B BN, RARTEBI K ATIERE, i T RS g 1 S Sh
AR K BIBE I P E BVE T, AR S8R 40— s o X AL )
JIT T B e A TR FE S AR SRR G, B9 B A A 25 U AR R A 2D
JE4i—2, [BAEEw Hoh g, X Fh S BOoa e R ilcds, H
KNAGBEghl A K, S5 EAR SRR ERAT R, WRE
REFTF AR TK & AR RBLA M RHRS, mHe k. ARkak
HABARAT Yl i), IR B e —H+ . Ptl, RERE, FA18
IR E—M-FE 2y, T — YT AR LSS 4 A ] i B R 4
Fie B2 PRI AE 1905 SRR fl IR X RGN PR th BV, AT 2
Prab 3] 6 & 2 AR G 69 ¥t . — Wl AR FE VAR ) ik JE B B B AR
WRMHNAE, LRAZEETEMNHMPRE AR — MK =
8] A,

KTARMPER, FATERTHE =, FUHED LR T AL,
FRLL, BUAERR I BaR VLA s WA ARG HE T o 1 DL AR T
AELE AT LU G (A BE R DL T R R (b B A A R R

O AL (Fiugerald) JEH 565 | HESRIHEA HOMIBIZE S, I8 L 10 44 7 44
S AA ok A2 2 ) F LB

82



FRE B[R A ] AR A

AR IR ) BPERT; FE=S B2 6F M, hrfd, HLE A2 B i,
P A QAT B P R R AR B Sl LR AR A9 7 U 10 X
MASTE S th T 23 ()R TR 1 R, R AR 52 B S0 g I A 9 3 7 A
B R A AT B IR DLE N AR 5 o 18] 37 P T 7s — 43 [|] 1 2
Xt DX X P AN [R] 4 A T e B R B

& 37
JRUAE 233 [RS8 550 07 %oF T B At ) THL 2 ) 45 oy ik A o PR AR o 82
1, (A7E 0 & AFPIEAANEERE. X2Fl, RITPFEIbe
BN A e . R EHOR RN TR i, AN
50 JLHLIIRE, BRI RAE AR
V1 = (107)2 = 0.999 999 999 999 99
5, ZHEFRELKRBD T —AMRTFEGLEIBAK! B
L 600 g B I AL, KB ORI N —A I R B ARAR A4
Ky BRIEAE/NERAT25 0007 HL Y 100 KA R BR R, KW R
R gisd T HZ—2 K,
ARk, WRYHRLEHER 50% . 90% 1 99% 23, 1K
FERL2s 53 i 4 5 A b BE ) 86%  45% 1 14% T,
A—HEAER ST, #5513 F S s sy R iR e
PR :
EF NS
H R R R B
BT e g
K 14 KN AT o
MR, XA EETE e 1 G — e 1A TN LI A RE AT

83



e =B, HEL%REE

MPULE LA 27 B W5 K, — D032 Sl AR ) 3o o 3 ik A 4 2
TR YRR JX 2 R T I 2 AL R 2R F19 T8 B 15 0 A 1 ] 4 B 7
AR BRSO KL TR, fR—E R ic s L Frihig i iy
WAL, Missh 3 1 R G0 A FPERE, — % 2 25 8] R [h) 4l
ARBERG — %€ 11 5 1 AR R R Al I 5 e A T 8 R/ NHIGER T 32 Bl
BEo P, WPRUER RS, PUAERTES R q 0 B A A
)4 iy (1&38a), ARA, TEHTAALTRAH L, 25 A3 wll a2
AppE—2E (&38b),

I
HEES

B i)

€] 38

T EACE R — B A 8 S ORI A 2R 48 A AR
BEA K. WA — YRR TH ARG, B4, B
TEIXANH =S (6] il b 8O R T K AR R R 1y, T EAE
Jis s )l PR 5532 0 4 e TR AE A

Wik, FE PRI RPW— e “HIE” fEEshiygik,
PR, B PSR &R R AUUE BATE
HXfiaghX— e Brik, WRA MR TR “ BRG] 1Y
AN, DA rsn 7R BRI B A A AR AR i R A, A
A% B AL B A 2 00— 20 W R B 15 TR At
AR, EEANA 22, Hig, FeW—
fiy “EIE” gEBAAMN, Sk, JOEW- M, £l
iy ERSRREANTR RARE 48 5 1T HY, TANE A C R A 8 F K

84



FRE B[R A ] AR A

HZEAZRY,

PUZEmy 2 ) BE R RERE R AT B, At Az sh Wy i i 1 B A
GG N A B E A XN IS AR R e AL A Y
RN i 31y 28 G2 Jiv 3 ok 19 2 -5 A0 7 87 EF 1) ) B AELER 2 1990
REFBIHPRF R, RPN, IS FUAECTA 16 A0 6 1 A9 T
BN OR/RD o FEDULE R GE A, R [ B FH DL s T8] A7 3 LA
TG, TTHRE BERE M BRI LR Ui s U OR/FP) BREDE
o (FEFER AL, L, A B R GUAR X iz Bl i S5 430
I, R A B 1 A T L B 3k b A Al o B I 45 2R 2 R A 2
EXEATE

25 A R R e, , ANDGEM TR, ke T el alfg . Al
DATER] . ol 50 DU A b HA R IR ) HEHOAS J5T2), 24 2 ] B 28 A
R ERF A,  ISF ] 1) R 2 38 O A SR A — A g 3 A B PR 9 BT —
Hop, Ea e s b R R — A pioE 1 e, g 7 i1 ]
B2 o P A 188 [ 4 R 0 4 e — R, L — A O 3K
B, HE@silEA L, Hit, fsofralnFRaely, RACnExX
Ry, Vo™ tohy, HELzshd AR, E7E R R
SR XARON HIRFEA RIRTFRAIFRZ N “8p7 F0“FK" 1
LI, SEhrt, —UIWBiny . feaeiy . A B AR LRI AR Y
FEECHCE Tk R, QRURAEDRE WATH) WA Bz R, AT A
HAHO AL T FRER R ML ERE 1T, HOyXGE N
A AR N AR A8 T BT LA, AR AR SRR T B A
H”, Wa, BERTRTUBRERILEA LI, XRFENTAH
B AR KR AR OT, X D i a] 9 i

@ FURAIE RIS MR EAT AR AT AR AR, TR — A b
TR A IARATE AN L) — M —— IR BEE B MM LIS 11 70 2 B U A Al
Tz —mg!

@ AT AR py T I A s i) o SR R 2 3] R A3 A 2 T AT

& PP WIRTRY— Rt TR, TR R IR 2 (— R ), Mo
PA—ERNY T, TGS TR AR 8 5 2055000 9 550 o 4] i ook i) 18] . ——
#E

85



e =B, HEL%REE

dnla) =S ) e 4 — A, RO oz sh 3t i A4 22 45 500 B g

W AR 1 = Y BRI I A e — R . R

C
A — A, XA I ) A I 2 BR R, 78 2% ) Wi 4 1 2 ofe
B Rk e iR A w2, AR ER/N—F, WA, B
BRI S I K — 1
IBE RGBT AR X AE O, R PRIRAT IR AL T — A R
MBS, B2 RT3 OR B ——E B &A1 9 A —W T A L
2, TR, WA ETILPFACHEAB AT Wi, RS, 1
R D18 4R, TR K g . Ak, iR
(0 CATRR S A T TR A R, ABA, XF/ND R SE S Z RN
To FLE, QARG R R B G 99. 999 999 99% , R I
F2. DIE. PP LA AEARIG IS 7 TRy, BBk B R
TREAEIR —HEIT AL 55 (1 18 4F (B TEMIIK I ABER), HEIRE
RS RN E o SRR i R A ER %, B4, 4
W IR RS — 17 B R T B, BT DIz iR, BRI
AR S 03 ARG S AR AL, ol DAEE [l b Bk Bz, ASid, an
SRR T A SR, AR 3 S s HEAS Kz — Bt IR AR 055 i 22
PR — 7 0 76 52 487 25 () T B A2 b, DR 2 28 A B iz 5
6570 MR 17! Mk b A 18 4 XHRX AN F OB E i ik & ok Uk, H
Aid—RKmE,
W, iz shig oEIRPRIE? X B A — A LA r
FTIHI 3 :
FERLPLME,
AT H AR K
% B AT k4R A
A H W EER A,
WEELIY, QR T R 4 30 ol P T () AR 08, R A ] ANk
AEATET R T 384, f T 5o ah R AR = AR 5 i ek

7

86



FRE B[R A ] AR A

AR, R ARAR SR S, AR R T A IBEES s [AIR, ARG
RGP K R AR Ry R, OB B TR AR

IR — R REN, B4, & 33 th T g HR A 2 K 3 1H AE
ROWEP 3R A BT R R A S T, HZh BB AR 1L 2R A5
B, AT AR RO T

ARk, FATHX AP, BRI —E U, AR R
AP X P AR AR AR S AN RESE I . X AT DL
— )T TR AME RS, RO R A AT AR A A R ik AR R
®RIBH

X—AHA H AR ) 2R SR AE T R B S RIE
Wi, BhMhRREARAFE—F kMR R S, EEHREHE
BRI R, FIL, W —ZE 5 FAR T 5 A o B 3k 5
JEH Y 99. 999 999 99% , BXF FHE— s R Ty (BPSTHE T )
FHY T —H12 T A s; an k3] 99. 999 999 999 999 99% , X
U TR o A T — I Y R . OIS TR X T
Mz KW ), WARBAE IR feJa — 00 /NEL, 8 1 3 B IE 455 F
JeE o TR T P —YiE ShE A Y L BR

=. THZEEMEHZ

BEEA T WA XL+ A AR R e, K& A
Sk R BkZ R X, B 2= BifE, REGEIE A
B A RHOOE . KGR R 2 Al T S 4 — Bl g, A2,
CEESET EWRE AN IR Z I IELAR SR, EEA
TETRXAMEE R BE, A T FATTA BEAGULEE il SR il i i AR
MO M 2 0] o FNTAT G =LEs 2N, I, X T =
HiA A, BB R SRR O T BRI AR = e () LA T
A BT AR 22 25 [ R i, FRATTSE ok 25 TR AR ) — ZE i - A AEF-
T AT T AT B L. 7R 39a F139b B, Al RAE Bl —2E R AR
S8 S X A T 1V TETI 17 S w1 5 T <o e 4 Sy

87



BI39  “OFmEfA” A g B R A R R =
ST BN A A 754 45 IO L LA 5 B

LT, TS A B T B EE , AR R =D i =
FHLIMBEIN =ML T RELE 2B, TR =4
R =AM Z AR 180°, (HUE, SR =L & erkim L, At
REZFE M R EHEANRLH . B, HPREEM— KA 4L
(X B T Bl EpiESs) AsCiml =M s, A M E
fi URAM), RIRHEA —BE R E N 0°F] 360° Z (Al T A . £
39b EARPIA I B A R IR = IR UL, =AM BRIl
210°c Brik, FATATLAE s R oRk S GEA T Il Ay AR A — 4
AR B LATIEE , 8t Rl LA BEARAT] B SRS 5 Al 5, TG
IS A T I o

B LW R X 2 7 — 4R iR, AREMIILEE. £7%
EEZEMHAL, REZMNZTEZEIANTEF A LR =4

88



FRE B[R A ] AR A

AEZEMGEA, RTAHT TG E, MmAREESWEL
Fo WER=AMAIIFIN 180°, 28 [P T, 75 W2 25 i

ik, EAEHE— IR ZHT, FATTIEAR 0 A & A 1) i R
FE M, 1B 39a FE 39b A =M, KEESIh
I =AY (B39a) W& JEEIERNES, il L &
(E39b) FURERm FRBEVEIR, B O .

R E HE US4, S s M e A RER
TARATCIE & JRAATE C R JLM 2%, A LM MES T 2 — A5
e A0 A S, M ANBEFE L AR LAl R sl B, IR REAE il
T AR A 24 B 2S [B HP S22 o B E CPTAFEESR . “ AR #A
L Fh @R TN N BN REE S, TEFEILT, b
W E SCRIFRATEN G ) B & 2 SR 2 AR 15 78 il T X B
BIEMELT, BIANSE—455 68 XLk, el b
PR AE R S RO B AR JLA p % 5m “ B 2™ BTk mVE - AE TR
H T R AR A, FRATTH R R il T PR AT 2 R o e
1 2 ] Az A2 R mom sl 2%, 3 S PR R K R A 44 T 1S TE T
Sr—— AR R A R —P . SEBR b, Y IRATTE
FIAAMIHE L Z E Y ELE R, RAOWEERE “—H
A, AP, W 0 Bk 2 m i i RaE, WA & AR AR
R R Al L M R 2E A 0

R T SCEZR” B CERRLR” MO A IR] e R Y
S, FBAVRR TAEX R 2 AT LU 7 5 42 %
—ARgh . WK LA, AR R — B Bk A reEk
B, PR R, ARG A KBRS, Xt ek B

FAIRIRE T3, 8 T L 175 8 AT A L 9 30 26 0 1 X 4> = 4
23 (AR HH R S 25 i, AT A 2y, R R4S K

@ RFEGERR S0 B0 AT F TR R A . 40 BRI AR E 2 8 TR

&9



e =B, HEL%REE

W=, RGNS T, BE - RAZMEGEET 180°, K
I PEMGX A ST, B W . — R LI R R AT
P Ay T 8 4 T 7 — /IR 0 T RE AR AR P4, AR, FRATA
REAEZEMD— 2 i e HL W M PR 45 R R iff o b Bk SR TE i il ) s
fei) = i 1A T RE A B A S I, T AE S — ety S S
R I 5 S s 3 1 0

T ITHAE QST A i 7 SO il 45 (R LS R, Ml Ak & T
XRE TR RN ALEERAZGWET T g, e
K, MWK, KT SR A AR, BRATTAN W5 R R K
h, FILET E=AARKE, EARMEZ BB 48, K5I E =K
BE 28T (1B 40a) o RAFIREREE T & KA K il—k i
P B R D kR 45t R — A IR R 2 A
W, =AMARIELGE 1800, (A2, XMERIEA—EE
R % DT RS 00, O AN 38 W K0T 4t 1Y) A7 6 S g (1 ] 1] ) 2
) il , PRk RO 2 2 Sh A L, o P RE A R A2 LA A 6] 2 1]
A 2 B8 SR % 0 AR I 6 R AR B Y R K i A 0 1%
) B RELFH JEE ' T A 0 S A A U R e (&1 31) !

I, RERL, EHOR AT XA RI A, 2
LUV NI

WERARTEHDER B4R — i, 2 b4, fkb3—PiE A L2k,
FEMGX e B2 47 30 55 sh— e 2 b, B P4kl Bk b AR A~
A, I H B RGO PHIE L T 48 7 AT AL = MIEZ . B X
TFAEIN T o IREERM, X =AMERS 180°Z EA T 7T A
BRI 2E . WURARICA R A48 ok AT X S5, 4
BTN — OB AWAT, FoE i IRIRAT, R B ERAEW
B2

X — I B 2k e A A S R B AN ] 40b B R A AT ORI
W, AL FRBHPATE R S F1 Sy SR HEL it A S AL, il
T eI, R, FERBAESIFG PRI G, HEH O & 45

90



FRE B[R A ] AR A

[ 40

FRMUALCEL, WA P,k WK BH Y i o 1 A
(PR 38, DT (S DI 2 O 5 B o X S T i 2% PR 7 45 Dy B0 il At
TR A . PEE AT 2 MR 41 Fr i e R e R 5, 3%
o ST R B

TEIEFROL T 2647 22 N T A X s 5, A — W] 8 A 92 B
ffer: i TRBIAYSERZDET:, HATEARIEABENER. BEAX

91



e =B, HEL%REE

1 41

FREMWEWEN, DAL 2TREL FA B, 1919 4, —
SCHEE R ICFICAE A S35 1 IESF R H A B ARPG LR (P
B, BEATSEPRMLI, SR, PRUIE A A A B LA K PR
AR A2 1,617 0,307, 71 22 P 307 36 59 FIe 313446
1757, BoJa SOMCT AR, ART2) T AT A AE R

AR, LSRRI AR, (HXE R RIEM : KBH Y
B 238 A I A 2 0] A A T 2

AR SRFRATRE A 5T 5 R i B AR AR R BH, WL B A Y
=R NMAE B MBS T B TR R

XF— AR R UL, BB AR T = 4R s R
e B W AR S E R AR N Al —HOEX T, B
L MR AT — Aot i LAy~ s — R T

N T e A PR % R 3H A4 2 il s ] B S A 51 TR A
WA Z AR, B RDE -2 A 7. RATLATCE, K
A—HAETHE R =4EaS ], U PUZER 28 i XA — D) B 4
KGR, Wi, =4EssmIgs i, A R T
ypagemtzs SR, @R R X A R IE B e w e R,
L 7 AR AR 1) P A W 2

92



FRE B[R A ] AR A

MW S AT, BRWHHA R T - EZENLL: £
HAFAALE v e i =R T g By = A eg 2w, WL, XFAT
B E ISR B (VR T D0 i S8 B AE DR B0E iz ghix A~ 2 i
WAL, BRAE ] IR AN G IR0 AR 7, ARz DB o i 1 s
M. KmeyREE Wl T RABEGEZHERN, @HE 30 FFegiF7E
AR & B e AL F w E R g AR AR

Rt J VR At 7 ARG A FRATT ) Sk Il rh IR 2% 1
RZ MR & X RS . AEaDEpy LT s [ b, Fr s ik
HRAE o HA O Bt s ) 2 il S Rl vl I B (R
L) 53,

M. F=EFHF=E

TELE AU — B Z |y, FA b AT o) ik — T 2% D 0 i =5 T Lo
A — AR R, RIS A PR L

FIHATA L, FMT—E AR 2 )R K B A [ S5 25
AP DB T X sk Aar KICH e AR 2 S [t .
W2, BrTXLEREA M, AT, 522
(97 WAUEE A, SUZERESIE? B 42 5l 7 =1K 8
R” W T HERSE] o S AREAY B TR (e, H
BRTAT S 5 PAT A9 JLART T, 3o o T A S WAR AT 1 e R, 2 Y
TR AR =5 MR, A5 B b
B, AES AT LIRS, A SR, X AR X
JE PR B DX SRR 5 TR A . R ER BRI — BT,
FENEh i B3R — e 7, JBEf e m b, Kl EfRF.
RETEEE], WERBEA PR SO ESL, -4 JC 18 W — AT AN i
U, RERE TR, SRR 2 RS BRI AR SR AT
BFRD, AR, AN BRE T8, AEEATL
HEMRE.

XX A A G UL . RATFANT] (v ) K — a5

93



[ 42
&, BB Sk, 2 385 3 T AR AR A
B, FMT KB fFmE, R ASBURREE R A7 AR
Ky, BIL, 4,9, 5 feRkin b, B BOH MR E
b2t AR i U i bR 28, R, AEIGAE T4
RN B RE R, BARAANTEMNNIE—F A XA
FLEONE DL, A0 IRRE RE A TSR A [ AR Y [ P I 6 A R
KTFEMS MR, EXE, FRAERA L, QPR L=
I RS AR B BT — T 3ef ], BRim=ME M =nMH
MUERZER T 180°, WURVRAE i Emim A, ek ="1M1
EJE N T 180°,

A A R A 4 R T DA B = RS m R e O B2
EIRCEINE.

94



FRE B[R A ] AR A

23 [) A AT N =B TRFUE K
EfhR o
EETE=1Z] >180° 18 F AR
(ki)
FH
» Jeg5 =180° T A4 I
()
il %
Jeo5 e <180° T 2RA85
(ALl )
X 5K R AT SEBR AR FRATT T A= A B9 T 0 25 (Al 9T 3 2 A PR Y

I TCRRI

KA ] LA FE AR

P .

JUTH

RANBYS TR I 2 o

95



Bor

S A
N | |

25

]

=

S



—. BHRBEANRAZ

IR T T, BORSEN “ARRAN 1K
WIERATF, RIG—HH i AFLNFRER, LISFSRAIRFTE A1)
Tt R AR R o BUAE, SELEIRAT DR AT — T i B R R G
W2 XEIA R TR EE D B REE, Mk T e
DIVEN A — A M0 F. FRRST LA, ERhirE
PR S RIAE—E . BRI . PR, Fehidh. B, £
ST IR, A, EBAERAUK, —BmLBE iR

H & A E T RRAT T W K, Fenl2amsy, —m
HIER G, USRS A BEIA . e, FRRRBOR SR
SUREAE AR B 3 500 0B A R B R A L T /N T 5
L FLARI

RGN RS, HHEE-MEMMESY, Kb EA
ARA L Bt A% BRIAEY) . HAbD . DL Rl
LA B 2 1 8 7 LA, A R0 — e 30 (14 A8 ) o 3 1 T
g6, SrBIRT LA, XA SRl SRORRIY R (A, KA
FZBE) /IS oL 7 [ 25 G AE — R 2 B o

FEFRATIRT 0 5 1) 40 B0 A R AT AR 5 1) 3 0 R B P e b, TR
AYHRESE—Z, S UUESM O, BiE, WOTTUSHESY +
Bp—Fhsh 54 Fi 19 o AT 9E o X F AR 4l P i, n— Bt
Wzz, —MKEEHNEI" (BIFNKEARTAEN), HBHMEE

» MEEXEA DA, BAOFARAEY R, MRAR. A NFLMURMRS
Yo — &

98



FEARE THEHH

WIS B AN A AL AT A R 2B 52, EATEFR R 58 & — ).
R, SRZSE PN HOE R R (BUH 2 M ARSS B ARRRSM) 1Em
EOOR AR s P S U 4 1 . FEaid ) iR, A 1A 2R B
A AR R[] — P 2 R ) ——4 22 PP R R A S A, BR e AR R
daik, BERH L REE B R AL IR [ —Fh L T HOR (124
an) , FRATATMEEEE . . ARl Bl o 0 — o i e 0y o 9 AR B
WK, XA RN BT R, B NRER AN R o —
¥953, IEAK S —

SEPIR AT L, =0 GRS e i 0 WAUBE T s, FRATTRE AR R i
SER S R ICIE WOOR 2 D AEERAERE MR ? et il i, BT AN
fR—Bd . —hidh . —TFRIGIRBNRZ A0, BN A R
AEUUEWE? BRI RE > H]  HA R /N

SRR I XA RN, 22 2300 4 A A G 7EHE
SR A I A R AEB ORI (Democritus) o At 924 5L 15 RE HYo
e TNy, AET—Rh R, NERERZ AL, BRHR
(TR AR, el ABES) RDE (BUR/NEIF AR,
Bt ANTERE) R AR X AR s R, AU
CARIOREIET s AR R R RN TE], (EA R S B A
[l IR, AR KUK B R T — R, R
SEFAFITE o A (49 AT Hh [RDAE AR I8 7 A2 PR B i A

SR R R C N 2 58 (Empedocles) U A
RIS o AN A TR R IR, BT A R A2 2R
K, WUARG T AR

R 2 SO T S AL T 2F B Be A RN, SR T DU AR R
T, DO RSB R A PR 5 L KL 2K

MR, LR b B HRE — & i s AU T 4R
(5 HESIFFRAY, - FOSBAY . AR AR 3 AR A £ R Ak
JET SRR KA S, ERARSKI DT HKiRE)E, K
SO T A BABETSE, WHEASK A JUFOR Y BT A ST

99



F=#a A HER

KIFET I B, T B R KR

FHIE I A fiff AR ) 1) 2R AR Sk A B, FE LA T 22
JLBT B ], B AR &2 A, X R R S B
. FATIAETNIE, HYER IR EARE Y, HABERA
B2 AN—A R BA NP AT 39 35— BT A o YR R
K I, MO AT RIERR AR SRR AT R i 7 7K
SRS, R — /N A KT 32 . SRR IR I — Pk
RIEK, HEATBEAB 2R —H et s 1.

FPAMEOLRE XA 2 TRAIMATREGY (AMEHA
PR RIARAE PRI 0 ), Ji/ME S A —E Hoe th A
AR T Pr S ) — Ak sr 1o FERDERERT, Y r st
W TR A A SR R PR ALK RO, A
AT, DA A A L o A b A R, e — AR 4
AR, X CRHEIRER, SRR BRI

ARG, ARk TR R AL S, TR
ALK ZE TN KGR

BT CKETT XA B AN RES ALY ) A5
ZHIZRIY, bR EIFAETE . KDL Reftat 2, DR — %Ak
or1, R A AR YITH A B AR, TH., BESR KIS A7
15, JIGMEL AT KT/ “IRAEL, e —BUR S TR
Ji, ARG AR ORI RE S AL AT W2

FATHH— A0 5 U B fl 2 AR i B A AE o AU BN X
MR o R—E FIE, 25 M4 Jm 2 i A TR 18 8 A A8 SR 1 i il
G RN o AR OB R R Ak 2 AL, I,
HERE T AURE A A A A AT A A Sk — 4, 2y [ — b £
TR o S — PR AL P I, A B 5 A Sk 58
AR AR P ——— B A L i IR AE ) Jot, R R O il i A 9 7
FIOF3k o AT L BT AR e T PR R i R, R UL R R 5 kS S
MY . BAiiid, TS5 KR 4G ER 1.

100



FEARE THEHH

N REXABEE N TR &8, T e AR5
G, k. WL A, SRR LIRS KR AR .
INZOER B4 U R B S A 2R K, XA RAR I A )

Aid, WEREURRRERE, AN EBRELE LK, BT
AWER BN, e TR RS A E e I AR S PR 5
PRAGER AR AT 7k — 5, DEERE AR NG,
R, MUATTEM GRS R K5 AR L T 2 4R,

MAEATHI AT, AT A 155k A BRAR AL 22 K A R
— R A P AR T R I T A S R AT ELE S
SEBR A ME 2 Z AL, AR T AT IA N B MUH A 5 s AN R R A IR
M M. TR DR, R A 2K, SUEREAIE
PR VYRS B30 25 LA WE 7 AN SR B X 4 e AL 5 A AT
PR B R B E 57 221K, FRATTn] BB A 2 W45 & R FEA Y
e, T R AT e e R AR T A S R S )
(e ESPRZ g m S )

B A LES U I IR KR R AR R T R ek, XA R
HEAREANPHAH AR T (LETHRET) MEa, Bh
R, EIEA R0 I CRIAER 1 S AL 9 00 1 v BOE EURT)
MEER . SR R 2 Oh R i AL iU 8%, IR AN R R AE o0 ik i
FEA R B IRF R LI, e BRI T 5K s R Y
SR TS5 AR A A 5 T

O HEARENEA TR T 2R A 2L R .
HET + KR T— 80T,
()
BRIE GBI E RN -
BnF— T + KE T
(%)
FATI 3R 5 X B A AL AR
BB F— R T + AR T
(¥56)

Gl BRI + AR — R A 1o

(%)

101



F=#a A HER

M ETERE, AT LS EE &, AR TY
JR AN FEREEH LL A2 AL A U &, SR B IERA Y, A
TR A B RE D MEMRLE AR PR R A i, sk b, B2
I VR OB — Bl R FEA Y 2 R ILAA R AR Y
REy, Korrkma. AWMETAURN, EMdDiiRE %, &
FHTFTZZARMRY, R, KETRAMAFEY,

TPMEOUE X AR . ARF A 92 AR LR, W
U 92 MR, AR, Hbans, . gk i (K0s
A EZER ) FIOUR KEMAEHER EAAAE, I8 AN
7 —SEMARAG D, gl B, B2, AR RE MR B W i i
M, BRIXLERIRICK Z A, BAUR A N TTHDR T — e ik
FOUR, WAMEATGHEERBEN] Hpa —Msr, ek
RE T BT RER RO R T ZAE A (AN T SR A
) o 3% 92 FhIEAR T LA L B AR ZS &, a4l 1 655 TR
FRE IR B, A A, SR ARSL B A,
RGMINELY, 5%, F%. A —SEaYa T RS, AR
ZNET WAV, AR EN]. B, A%
R JCTT RHG O AP 00 il 4 7k S B ) A 2= T4l
IEAE— GG M R

—. BEFESZK?

TR AR AR S 2 s e R B R T I AF R, SRR
W EORE], M= RORE, YO A Al BEJCBR il 73 1) T %
W BB EA S — A BEF I R SEA T

BRI A KA SR B i, b E MR 2 1 I D 22 Bl
WA EEACE R, AR T 2T A SR EEAS Y 1 R AT A %

O fEAFEEIATUAS, KT RSSOt TR R R TR IR
#2001 AREBREFERPAMYAKERARICE LR 115 F, Hp AARIIR 94
i, ABEILE 21 FF .

102



FEARE THEHH

TR AGRINER. R EEAE R, AR ICR AR
PR EI 4G G, 3K A HE i) S 2R S e 1 X 4 0 3R Y 1 ] ) S
HRR. I, eI HMaiei, AT, R BRETH
JER 3 ) O ST BRI 16 7L 27 A5 56 ffF . (HOR, JRTRIE
IEFREZ D, AMPFANEE. Ak, SMETrAESRT RE
(RVRF %) Rt P AR R, i F IR R g 2 /05X —
i, BIRAA R0 2 A~ AL T ik N AR, A
Tefesy PR JC R

SR, WA RAEDT TR TR, E e N R R E SR
INEZDEKR? BEZ W RN RS EAZ D0 T8
JET? BB ATNEARIE . TR A TR T2

BT R TR/ IR ATV 2R, S fal B — Rl AR
ARG AT, AN AR AR v R R AR B 2 s B B AN ik, B
EMEEH, RAMAAFERER LT g BER—F BT,
g, e R/ NSRRI T, AR AR AL B R A L —
MEFREARE . F, FATTPUAE LA, BRI ey —
MR AT A K BE; s RE#R, MOy RA — R T
AT ANad, FHSREA IR I I T A At [ (AT B ik S B
EN—ESTEREBrR . (BRI, ok EA— 2, R
—iR R M WAL, XL T, T MR
FSAMA” 2 08) RAEKF D5 [ AR, AN BEAE S BT Il A B 132
BATRE LIS, A CARESMuX I Se g, I i LA R Y
B, SR TR NE

BRI A A (K43), LB ERK PR T 5
Motk b FEHRNUKERASG; B LRS- RERL, e UKE
FEE o 7 1) 4 R LR IAT T — A — /N R R 2, it 2> A
G <52 R LR — M By B AR T, BRAENT B e i 2 10) o — A% ) 46 s
2k, WZ A B RS Sl RO, R R R A T
T EEN—Z. EXLE, WRERSEREL, KRS

ot

g =

103



F=#a A HER

SR, BRIk ERTRARIIE, PR A S
PRI, A T BRSO T

MOX ISR N, IRSTER B A — DA BB R . St
TE/K T LRI, AR Yo B BRI IR BRI
FRUTRS , RO ALE P 1 BT ik in B 28l L3 IR Z e il
JZ BRI S A B RO EAA T AR ARMBEEdH T
THZFEY O AR P 2 AR R AN 2] B A o WPRAR 23— 2L,
IR R), B R — M T BRI A, BE
BT LA, M EIsR, AR, PR, SOLREKK
P/ MR—E BT, Wi s e eiflEe 7o AN
MZEAAAAE, 2 B R H AT WG f e Y ik 200,
BRSO BEBIATE . AL, Wl ADK s e RET T 1Y,
PR g DTS2 A AR 19 S B SO RO A R AR, O
(50 5 230/, B LL, RIMEEERZTH I T, il ik 2 O A8
CRRmET, AR KTE XAk

LPRPEAT— PRI, URF A BE, 1 L7 K i AT LA
REY 1 VIR MK s FHEMEE —BRF, s g thKkm 7,

® M2, MBELEBRETREA 2 KMIEEE? A — UK | ZKRasi i, Fm
Bl (La2rzk) , HahmA k. S T 1 S2J7 2R M ITAE 1 07 K i T
UL, EOR 1P 2K Il A 100 36 (1P 222Kk 80 1 F05K) o IR, J5isr
Ji B R BE AL 25T 100 T4, DABREFIRFUAAS o Sl T IR 2 A B, B0 i 20 ) B
TN e BEABUER 0. 1 JEK x 107 =10 7THK =1 gk, dF— Ml a a4 T4
T, BT N—LE,

104



FEARE THEHH

=% F X

A —ANREE R W) I HA 4 TS5 0 B 5 . XA T k]
PATEBTFE MR b i ad /N LA 1] D ) s S B

AW L NE T, — A — /N, SMINSE R
22, BOMMUS T — AN BAE, SERAS R — AR E S
RYGEEUI L . WSRAE R ) B — SB R0 i), g, IR
L2 e B 22 BN NS k. — B 2 1 30
BE b, AU R AL L. WEEBRERE b 4540 BT s B 1 —AF 1Y
SIRMMEATE L0, AR LIS 2E #7E H ) SO H e B b Ok DAJR Y
B R -

=208, FATESFR], FEPRARPHEL T, R L
GIEMEAAE T WA . P IRAR R E, B A B R 2R U AR,
ot DL ) BRGARAZ 38 P DL 2 9 M A PR ML B R A LR 1 PRy 7K 28
SIS M/INIR L A Y 4 J 28 R 2N 5 10 )R (18] 44a), S8 T
AP, IFHA LIS TR ERE AN BE L

(AR SRR, Wz U BB, X, Blgullse &
PR T o MV L3R ) F9 90 S AP 1 D i\ D7 4RI, 48 R 0 AT
DUBERT & f b T R BERE BE b, AH R BN TR 1R HERTHERY .
URAETT LAY AT T L — /MR (B 44b), BLRE I 15
WA G T B B RS BE AN B BUTUAR, X B 2s G 58 B 2 R R A
ARTE —FE

URFATVGRE], 6w 28 i 7E 2 8] 25 J7 ) b 5 A nhi
HRREITE T, WA, 78RNSR I B A A 1 22 57
ARG BIAR T 8 BERE, /NI 0w 9 0 A £ M 5 KR
Gt TS R 0 — BORCE R L, EATLET] AN R b DU K
POOT IR AE T A PP 5 o — T i, /NI R R AT
YU R — D NSO L, ENTRENEE B, A HA
Wik

105



F=#a A HER

[&] 44

P /N FHE S AR B Bk TR, SR H K
i EAR AR L R GRS A P Al S A ALY o 3R AT B F
FERA TR R A M B, & n] F R s gh B

WS AN A3 SR e R S E P SRR L (Otto Stern)
A RMN, ERTEMERMECH P — (K31, ea
[l 1) A O A, A L RS R R e B B A B LR o RE
(FE145) o ke — A Btk #2232 — AR 413, AATIAS 5043
THE BN A — AR RAR KRR (R F7E 200°C NP 1.5 A H)
IR A FHE TN . St EL IR T #A s B, 44 X
FREEIS, MR 3 0 1 47 SR AR 3 Jo s Sl s .

& 45

106



FEARE THEHH

M. RFER

XA L AR BB UESE T R R R IE R . A
i, FURSE CHRWONEET Ahr. G, B A IESE S TR
WG 27> 7 MR T X 28 /NBRI0 T o X B g [ 1) B 2 A0 DAk
(William Lawrence Bragg) 7EAN A il F At T % J 1) i 1R P9 1 A
TRAREEI T .

AELCHG IR T IE A S B, VTR X 4/ P
HEARIS, QSR BT A HR DB B LA iR R, 1R
Frat e BOM A — SR U o A0 B A BE TR 45 14 1 2 ok i T 4 i S !
TGN AR AT o S T8 1 A 1 2 SRR AR T K b IRE, A Dy
AR AR/ (£90.000 1JFOK) Fral WOGAIHER AT . AR 2 fdi 40
PSR I I AR, A T SN G AR R, AT RE AR AT Y
5. (H Ry 7 I ROk R L AR &A% rR Y 1E) B 2 0 e 22 /)
(0.000 000 O1JHK) , JCiEAE Al WL ik J2& 58 SN ARAR Gk 5t 2 i
IR EE R P, AFBR Al WL T S gk—X
We——Anl, HXA—K, Xl B — U To Ik v iz A A A -
X ST L@ IR AN R AT, e, eI e iR B it fok
Bo, AR X LR XAMERE N X SRR K55 T,
TERR=7 SRR Y, PO X S SR AR 5 08 N MR % A= 3
Ot el X SR A T — A B (Hll 2 AR, BT X
HERR 145 2Ll —5KIBORAY X BRIy Al e !

F—F, UFBHRENTR, alJE A hks 8l 17— o A
MERIITRbINE o XA IR RS AERT DL (Emst Abbe)  Fr 2 H /Y
BB R R P B BTDLI Ty, OB B A AT LA O
R B AR R B I, K — 4 B P S — i 7 AL 7 P
—EMERPEAT I . IR 46 Firgy B — A1) S5 5 R LU

« Prhl (1840 ~1905 4F) , fHEBIER, —FH

107



F=#a A HER

— LT PRI T S5t AP S B WA 8 R LA YA R I A A R
j:”]ﬁlﬁ}:&o

14 46

PR DL e, R B Y R AR R T R O = A A R
I MG I3 R S 1) SR 7 (T 5 QT4 — A I RE 20 3k
K ORI BRI, DPRRHOR T RIS,

XA AR5 LB B RS (& 18] R /9 D7 ik AR A 2R 2B
A SR E AR, nTEER AN LIS e AR, E
ISR IE Bt & B Ok, R R i st S B Ok T, BRI, X
AR

AERS A Bh5e i R =2 R X B DoAY, Xl
FMIATGEAT AT S A AR A X A SO 3
[ X SR IE AT R, SR 05 FR IR B EDTE ] — 5k Bt i b Xl
A X FEE B —rEN s R &S Rl — B st R i) i,
BAEEAG ) — A SIR I 2 g N BT o T/Nip . IR Dy g, A
PIAg 777k L BE RIS SR AT IR, AN REFA SRR AR AR Y IR
Fro IR BRI 23 1 BUR AR SO, TR A FI R 73 5 S0 7E A
AL o

BRI BT 12, BARANRE “rR” — Pt s, H
BRI EIR AR 58 5 0 X WA R AE B T ORI R i A REAE —

108



FEARE THEHH

SRI AT 48 T B KA, A2 O LRI Ak o040 —
Ffo

JE TR T A X FEAR 2 —ak XOEMA, FAmR N,
P GO B -

AN
H—C—C C—C—H
hoe——d

H H
RIS I TR LAY B B, LA K 5 EATE SR 1 55 SN AN BRI
THMER T BRI BB T, BB EE T RO, JLT
BAHA,
MR 2 BN, TERIRE BRI A LUs, Wize
[R]85 A I W B S SR ATAE Y 1!

., BEFEF

TR R R IR TR I A AR, FERIESCR A AT BT
RS, R, X LE ORI X ) AT 20 i e R SRR,
Ui, BT B I N B R AR . Gt LT AE,
RFT EAUMEMT ST 2R TR NS, B
PR R SRR T 7852, T A LA ARSI, SIERERE, T
AR XA BRI RAAER . R ANBAE, AFRJCR
AT Z B AR AR PR B, 2 DR D 45 1 1) LA T AR AN [
Mg, B, AT, [UETREIEN, A r
SERMWEIER; J5—J7ih, AR TR A S R R, A
i, BRI L BCEESE T XA, 1R SAUET P YR LA

109



F=#a A HER

=R AE T, BN —KD T (H,0), 2T
RE B /K 1 P A A, DA R D B R B A A BROE I 1 R EL R
TR AT A A A T LIRS T R i (] 47) o

QY 020
Q@ma \
ATIT

>
Z

3
J
<

Lo
2
T

&7
>

o e «

K47 EIPA T ML EI, 1885 4F

MO AL A, AR DGR B A5 AN TR e, gl 03 PR oA AN
FITEARI R T A R IR SR . TR AR, DI B2 KA1
Ve g e P 52 6 9000 5 19 4% 0 2R A DG 0 R R A 5 45 b T IR R
R ANTAE S 2 A R/ MR SR L AR BE i I R o 8 — A o

ER, XA R A B R LA T (9 LA R IR A A 4%
MIRT B, AL RIS, B PAHEATA BN R, B
BNTRIRE ST I A2 LB ARAS [F] f4 f7 Sp i, i EL A 1 A
B, RWMFZ ML s sh i N Z A4 )G, A IEAH T
PR IR R — 2

110



FEARE THEHH

TR T BRI E 0 1 55— JT M SR TR T 35 44 e [ iy Loy
FUN (Joseph John Thomson) . 45 i, £ FhIcH 1Y)+ #i £
AW IR A O Ry, BRSNS SR
PINBCAR, TR R AR B A A0 IE LA — D IE AR LR AR E
PR Bl R A TR OB T (&1 48) o i S st (1
INRZ g F ) BHLfr SRS E R AR R AT RO A, R, T
TR BRI, A, IR, T T A R
A&, Wik, TR —dUL s %, FF
IERIYER Sy, FRONE S T 5 [FRE, A RS WINEEEULA s
M, PIA T2 RIGORA, B8R & o T faleik Ll

~

0L AR

—
—_

—

K48 A TSI Wi, 1904 4

111



F=#a A HER

TRy e & o RIS (Michael Faraday) Z2di35/F
MOIEUE, S Frs i LA — 2 S 5. 77 x 107" # o B2 3 A~ i ik 1Y
RS . IINIE SO SLAEE PR R BIE 2 b, TRl LR E T
—A o MR T IR TR 2 TR, X AT R A
BT TRESE, DAMTHAAL 1 IS8l F e — R AR

DA B H AR AT S I R B — R B A R
ORI TR R BT ik — IR R (i
frez) HRL R T, XA AR T H A AR 1 A
Mellimad (FE49), mFRFEE ol —Ua DL, drA
B2 T i A—— L TR 2 e R 5], B e, A
i 5 1 ISR I ELER A

i\\\% 4y b + b /
&l b U R /
HEh 7
+
4] 49

TEHUA SRS T E—A 265, M IRATTE B, sRAE S
AWk, MOE TR RS, (RS ERE, sieetgit
BT R, IR T EREUE. EREAEE DN, RAE
JEF R 171840, ROgRIEW], J5 1 32 iRt A P AR IE LY
1%

DN TAE R F N AEIZ AT % 1 07 3 5 00 2 A Y
ERRRY, RAL SO R TR RAR B 5010 A E R YR, ]
HPRERZERRIE T, j7 R (Ermest Rutherford) 7£ 1911 4F

« JRRIEE (1791 ~ 1867 4F) , JelEZH A LBYPERAML 2R, Y EAFZHEET
ko —FH
s JEAE (1871 ~1937 4F) , Je[WBIZAR . — i

112



FEARE THEHH

UERA, R R TE LA AR R A AR T O B — RN
RFZA . XA AR o BT 7E 5 1 P A & A B B
PR o RETRFEBATEICR (. fZR) METAfTE
AR BTTRCHE BRI e EORE -, RIESE, B R BRI B
MG, XA IER, PRI— e R FOR BT iy IE L R e .
o RL TSR AP B Y S5, B2 B R RS | g R
R IHER . R R R AR, BT AL o KT
IR AN 22 FE— HE 073 — A2 AR R AR K o5 — T i,
S IE R o R 32 BN R A e B S IR AR KA IE
HRARE T 1, SR e W AR, 8 DI I HU

AR, AR — R o BT S I AR R A B I, e SR A A 2
TANEFEIEU, QA RBAS o R 5 5719 15 & 1
HE/NT IR BN T Z—, AR WL 2 A BLAR il A 5
XX AHEAS o« BT R THELHRSREILRT AL D L
TN REULTE . UL, 7B 0 A BUAE B 1 I P Y T A
T, AEH IR — R IE B A B — /N AL T I 1 1E 2 R R T
A, TOARHER T BEAESND . IXAE—ok, JRTBIER, BTEIRT
MFE D, PR T B4/ K R —H P R 202 KRB, BT
AT R—AEETBUR T (1E50) .

JEF R BH 28 53X Ff AL PR S o 1 o 3 S gt — 2B sk T
JEFH 5 AR T R 99.97% , K BH & A4S K H & Y
99.87% ; HLTRIMEEE S T EAZ LB ST RENEE SR H
feZ AL (BT o

SR, EEEMARIZ ST, TR ST RG]
W, KFHSTTRRBMIA S W, #8MN-J7 & LAY, 1E
ARSI SRR, S8 50T A 22 R sl 15 92 9
B, WEKFH AR AT R AE R R R

@ RTINS WA WA BE B8 )77 TR L

113



F=#a A HER

KIS0 AT ML FdmE, 1911 4

A EA X AT IR T WERZE A BIE L, 25 A O0 R R T
WA, RIEZ NS TG R TR H AR, TR T
AR, SERZ I HL TR R R T AAS B ) I R A AR
XANFARCF P E . BT RXAEALCT, OnT LR U S2 5
HH oo LS A 4 R A T T 5 S Al A 1 B AR LA R
FIEEAI, ENFAXTERT ETEGRFAHARGFIF, &
AT RT AL — AT Hm— AT, XK, AETH -1
BT, RRTAPAD, #IETA=4, SR rAmA, S5, R
R TCR IR TA 92 M T,

XA T BT — M A ROLR I R T A4, B

O WAIBAEERET “HEAR” (WFE), RFifal AT gl S 2R mE T, )
THPTHE M AEICRE (Pu) LA 94 T

114



FEARE THEHH

S EF R IR AT AP B R 2 b B o 7 B S A )

PUL, AEA—Fh o 2 1 T A P B B R Ak 2 vk s, #B T DA A
B FHGRAZ S 1) L ROk BR S

19 R, MREAAZEITTHESI R (D. Mendeleev) % B, fEJ0
RKIRIPI, JuR B2 PR SR B — E B H b o &t
H—0, Wlieil, JETay Ak i e B i Sk o A e A0
PERBUAEIE ST . BrA B2 RMOT R ARSI AL SEAE [ AL 1 A9 IR ik
Wb, ST RERAHIE., RAIES, H—4 2 AW
R: A5A; FEmwmArh, 448 iR, EXEm, Rk
I8 AIHR, WAt o E R —id . WERIEA LI, AP
ok —8, RPN R — T, A, BI—EGH4E
W AEEPEIT R JE IR 6 7 R R ARG E I T A —alE CH
Toola” —HEMBIATR . A5 R RS A P T
B RSO RIE AR 8 N T, FER A 18 4,
FABEFT LUK ST, FE575 . SR-L Mg, s 0 R 0k
BRRLR (RIPrSM AR MBI R) LT —TF, DIEUNIEH 1)
ORI B R R . X i TR SR TR RA A T
SR AE At , S TR AL e ERL T

BAE, A TIRTIEHE, BAPRGRARE T, 480055 R
MG A TR A FCR IR T, ENTZELE 7
BRERY? B, AR T RRE T REE R R, B EERN
1 B S2 FoR XA R TR TR A . AT I =
TIEIRIL B A B 5, AN T 05 RS iR £
— T R, ENZRETLRA BRI TR L, i
FEREFARA ARSI L 772 )2 W A L) o il TR ML 582,
PR (RE—DHRT) WIER, SETH 0L, 7EX P IR
JEF (BAERGZ A B F) ZEiEmE s TR T, eNEa
e, JRINEMLM D T, Ul aihon 1. AR E R,
0L RO Nl = 7 ol 1 g R R P s A g e O %2 1

115



=W AR
e
1\ -
T o o 8
el L
.b\ ¢ Be B fa 2 Cr N. Co
"
)| N [EY ) 1
(),\Q.Na Mg AC -oun (R RRI0N0AY
8 T o il 3 P
(C() A K 2‘7C 2\5 Ty Cr | Mn Fe
a c
'}37 014 |42 a4z et
@9 ke Rb 8 ”Y 1 Nb |Mo | Te [Ru
54\1 Sr‘ / n’l“ﬁ 74 e 7%
Wike (2 5 T PNy el
— > To ||||l
() 87 Teg oo N, 6 |{
Rn Fr Ra Ac % 9 d [
~ o " 5». S
§ &
9.
Nb (Mo | T N
B vy = ¢ |Ru NP % S
2 Aa” [* = |7 714
edEi' o |2 'HfTa W | Re |05 An,
l [ Aol
A
Jlll“”ll, @ [
s e |° |6
To [0y [M2 A0
(00 No
99
91 |s8 Eﬁﬂ
B |Cf
a IEME
H
4
I
'1"”
I..l ll.,
il N |
|[||Il IHU 0 I"
4URNAL gl
6 ® QF (Ne)
C N o
|9 3 6 " (A)
Mo Cr‘I T‘ si | P s ;
Fe l ‘ § : 35
l , S »* 8 Q)
T e foe L2s S |
|||| ?:,‘ 50 |5 52 53 (xe)
TS, ¥ |Sn | Sb | Te 1
Co |N* 28 | In o
T e o T % | @
45 Al |pb | BL | Po | At )
Rh Pd ( ‘f(
19
7|18
Ir Pt M >
b TH
[ 51

116

Ho

Dy

Tb

llll Au

Gd

6
Cm




FEARE THEHH

e - AL
.- 0\0\/’ ‘& %\ . ;—,:-.\ -
0»0-\ g fo—:‘ x °\ /e .-?0;\ N ‘,1"-.;,*"9-* 0\,\ \
> L ?‘\3”“;Qyj?
. N ]
\*0-" - ~ \‘{ . \'\G/ 2
= \'\9\.__./..—-, ’

BS2 R T R T4l AL B T s T 1A
W, ERENCERR T, BRI (H,0). 55—Jr,
A WA, Z B 45 G ey, oA R AR e =
AEW, G HERES A,

JUBH T2 2% &MET, s, 5. |, W, #RRG 2
T BENBRAEH R T, MAMNERT, KR TREEHRIIL,
PitE, xR (Frigfa UA) e e b B

TES R S Hoi 58 J2 13— i, A Tid 2ihie— e
YARfE “@)B” Bl — APt T TR EEE . SRR
HHAMYFAN, EITREFXNEE TR RARA, EAEiLE
A M. Hit, SRANTRTEN TR SRR T, &
Je— R ATHI N . HHAT G — MR Jm 22 P b B, 5
6 F fy R W R A T 1 SRR, TR T AR Z
TR

F H LT A7 L2 DR W) B 73 A R (8 R AL S P 110 i
W, A, FATEE UG RIS X — A

75 W AFEMM AR IE

T E—F R, PO X A TSR 5% 9 R G
BRHZR, BrEd, AMTARSRAE, CaWsdrERml ., e
FRGER PRIz 3 (9 K 3 i S AR SCRC A JsL T R iz 3l 4

117



F=#a A HER

oo TR 5 | 5 ) B AR A —— X AR IR 5| 7 AR5 B
BSIF-J7 MU e—— AN SE 1S, I T2 DU R —
AR R IR Bl iz 2 (] 53a)

,’ W/M_\ \
L4 e
7 / Vd % ,f ',
! / ]
4 N ! /
] ° ,/ I’ ’(Q)// /
\ 7 l(. ”,7 /
~ PRd Ne -
N - - '
Ne .~
a b
&l 53

SR, DAFRATIX AT 2 RGN DL 0 A K 45 I N Y a8
FOE ARSI R R — D)2k, E A A LIRS — B 2 805 E
AR I, LAZCH — B ANTTE A, A B2 5k i
AN, PR AS B i T B BRI AR T TR T N AL T
SRMAFPATEAR, BOTRWHEN; Hit, RS Rz
I, BT ARAT AT — bR Sl 2l e 3l (44 AR 7 A 5k 2N A L
Fd. T e RE R WA M, BTl % R e 2
B, TR RS EIBRLYE S T (& 53b),
FHAERE SRS RERE R v A2 IR 1% b RIEE AL 7 g Al
THEFR, ARG, BT KR Re i m B v e T
BRI B T A 2 O 2R

Pk, EREIAALIRT, 9985 500 AT 04 f5e ST ik i R
EHEURRS, A7 2 TS5 B AFAEA 2l — A0 B 9 A A
NGRSy, B A ML BAE RN 85 3 R

AR, RUEW L PSR B AR A T, SEIR A
TRGUEARTIRE R, TR i v i L BB S i T R
IRT MEEEh, BEAKRERER, WAFTRBEK!

ROEE A HEYE? N At BAREMK S Efd, — B

118



FEARE THEHH

LTSk b, S O B A S S AN o S e 7

N TR R, FATEAT M BB bR BEAS A R, R
FHEEARTRAR EE. SRR Bl “Bleghfre” AR
PR S%E 2 W 2

FMPRF A ol 1o REEICH, HICEFZ VAT
R o X T IXFE SARMERE T8 5T, ONARLER B — 1 IF
W E, s E AN, 202k A 2 HSEAY 5 BR T AT RE
ARJUEILZ AN, R R M A KA KT8 WRE AL “K
WAEMN—IE GG, BRI TN, Ba, X
A R, WCRAEI AR HE B SRR 2 SR Z A1, A ATl
B —HEE shad TR IR SR, BT T A B
HoBkvE e H 52 BT, B8 HATE T #EAT T IR SEI A2 A
FrJer, UL RIUER] T X R Wi S5 R Y o FRATT BEAE Ui K M A A R
e, H B AT HBEE Wb BR X A BRAA ) — /N o T
[FIREH, o asaln] RE i A BR A (AT, (HAEA R
MR, B MRIH PP,

A, X—EBOEIRIE T s s S r E A AR R
o HH. EHETXIATER, RITEEWREE, BTN
L KkaEEh e A BRI IR AR R A RAN
I IR) 32 Bl 240 R [R] AR, AT ] LT TR A P AR 1
e, mrEdsL b, RATAME 1A 8 & FE # R e g
SEAEX RN AR S (R AT O S 9 Sl B ek, X —
BREA AR R KRR (W T BAER) g, 4%
REAS AR A Bl MU SR H L 0 4R AR L 7 4 5 9 25 MR SO AR,
W Z B KR T2 Bk, Sk Pl JCRE & IERI Y .

{ERE, HEREORUEIX i BE FH R A B 5 R IR — IR/ g 14
(ML, Bhi . BHRIRIRAE) iEshnyE i, [FIFEREE T L JCIe Wl

x Z¥ e (Ferdinand Magellan) , 1480 ~ 1521 4F, #j4 A MUlEER, AK® FE KR A
HriibER— i)

119



F=#a HA R

— TR/ NP BN 24 . BIF 2R T riB g e

LR, AAEHRET — A N F AR T 8 ) R,
Ay EF AT L BRI, A23E IFHE Rk, de R AL hedl, LRE
R —1% o

AR FZ R BER A A& AT B AR, WAEL
Rk Rl ¥ 1iz g, Mo RS MAEM SR, EX R
T, BEZSETE AR S 2 T IR RN BRI, EAS AR
SHE RS A TSN LA

RESIE LR ¥ N Ut SSeats) Y=V N ko S Y W 35 =S 580
Bk E . 1 BTN, AT 5 ) o M) R 38 ks JE AT AT B %) AR
W ARG — N AL E b, Aok 6 &N AR G 69 4 F T —
Fik ke &k, AT, XAl — EHOCH A BB, JFek
MEAE SR L — VIR IIE 3. — 45 8 YR TE A [F] B Z)
I ARSI o7 i 2 TA) A R R, B LAAE N A IS [R] TR) B, 30 S 10 1 3
FIAE Lo DAL B FIELRE MG i e, Al B Al ST kR T
HEIAALIHT, A A WAL 5 AR )3 2E 4348 32 2 1) FEAS A
SR AR T, WA REATW — B e M R
K,

SR, FERT B ) 28 R M R U N 7 R GE ), T OLAD
RRBAR T . AMIBRBX B RA THRAMENE R, mHBCE
A TR, FREAETERARAZAL, PSR B2
SEhh b o 1Bl A Y % 22 000 RN AT R P 220 M R S X A B B
A, XN B IR SR S KA T o R, SARE
FAVITAGE A iy 807 22 W B A b &, FRSCUE
T EEATHAT KR EE ekt . Aak, iRl sy 2= n
EATEFHR, A, 1 E WA R L xF Tou R R P ik
izshkol. W ERATE HE50: F8 A F 0 RN 5 A BT
CHSETOLT A ARF eI XAl — BN T e Y 2
SM B AN R GE, e AR

120



FEARE THEHH

MIRF ARG s S5, DRI, R
Bl TS, B %M@ F— 1 mEs, e
NREV AR B EH—NEFTHRA EGA IR TR, XA
R BRI S AR I e X Al e SCHERH 1. SFSE b, FRATANR
VLI SR BAT S DORS B B0 R U B, ok 55 T Ul AR A 5 1E
BIEME I TS R R TE st ey Tk, HEAZEET,
BRI AT AT Sh W AR W 803, #0AS AT sk e & TR FOR 2
Bl X2 B AN ARG Bl A i S 7S ) 3% SR A B R A A R AR
YERT, B4, & B4 0 48 1 01 5 BOFE D0 R/INRE 45 1 8
XENAF WX B PIE R AEEN . ZERLATREME W ik (78
X R IE YR RIC S AL A ) ) A AR AR 4 R
RN X AE T ) B2 ol RS2 T REAY ), 5K AE Al 3
B, e BEXT s 3h Y A 0 % 2L Stk o B0, STk
1B B AN SRR

B, HTAEEYEMIERG TR, RITFABAGERIC
AL XTI S A B AT RN T, O MR A B TR
Ht, MEMRIEFH X —IT B ST RGFa, HERTES
AGW—NEZIHy, XHE, OB RE ] — TR £
Mk TR, AR Z UUHRA — @ B A EGE T £
HFAER, FRWE PR IIE R R — A8 5

PySAE BAE X A  BR——E 5 0 2 R A4 R =
FT—HAR/ N, TEBF TR AR /N 1 P 1A s A 3 A5 J 22
P, — A7 50 1 B A B S A — MR B | B TR I R 48
R XARPIE Y AN 20 b AR — A B 1 BRI BN T
ZA%, Wi, SEPbr b T eyRE S ME . (B, XTI
ZWIR, BARIE IR 5 2 WMEALES W52, [T 38 1
RN AfREORERE L, SRR TGS TR, PUBH
HARE T EREZEANZ, Wik, 852380l fHdAme HE
53 RFER SOk AR, MK 54 7 LoRERR T . TEXFF L

121



F=#a HA R

T, Xk S RE P FRAT T 2GR 0 L 2R R, R TG
WEMMELEHRE, HEA —ERENNAEE BRI
( Werner Heisenberg) [l A 7 JR BRI /K™ (Niels Bohr) [P
B3],

HI il £ e

K54 RN Tz s RO 7 R

Pypiee Bk R R R B, S R IRATA R, a0
BERL T RVPUE . RS AL ERER B, SIS RIS T,
FATHY H 0] HOR AU 3 2 B2 1 AR 1 AN i
BT T HEsh T, B4, BATBUEIZSL A TrL? 5855 A4
Bep N AP S Ay 2 B 230, A RERIBE T B2
PRESRIGAIE . HE . RER S P B i I A EVE D 2

[l 14 25 S Ml 2o A9F 7 — SR By oty i ot o B 119 A0 o 4%
B, FAVIIE, HHEERS PR ER, #RAT L
JCUT BRI DL R R, IR, FROTHEIEAR L& . BN
PRBTBET FARZ AT AR P 1o B M0 v 2 BT B 1R L i B AN A A2
ZOCF RGN R, H R LIRSS G L 1 SR R S 1 R A RE BELAG
FIMA AR (K S55a, by ).

{HFA TRt HE, XA e 2ok 2R e 1% 5 19 L e 2
Jrik, AEJESE ARG i B LA 58 BE -5 56 A I T AR B ABLARE ALK
REKRT o X RAEBR AT, X, JUease 2Iuhe>

« WEAME (1901 ~1976 4F) , FEAEEMIEYMYAR, AR AR A
Y. —i%&

s BUR (1885 ~1962 4F) , FHZFIEYPFR, SARRIISYBAIRVEIIH AN, —
HH

122



FEARE THEHH

No —AOFE M — MR/ /ML (RSHAE 0.0001 JEOK EF)
Ja, BT ELATE, W R AREOT (18] 55d) o BAESE
B, TERRM ERIMIFZPATIANL, S S i
A—AOEH R L, R4, SCRA NI S EHE, M
Yl A J5 )5 B AT 1] 45 0 M B0 2k A% )RR RS G B KA O
(K S5e) o i, HCMHU ALK T _E A RS S5 IR, 2
PR — RIVRFIR I WG 2580 (18] 55¢6) .

1 d 4hsterst
! [

J' | J?
. ﬁr |
-~ (*\“ ]

’ e AMAT4

““ 124 ) ). »:'\:\ :
Ve ., < N
f IR e
S

/O\\\

K55 Zeil = A e UADCEOR BRI ILE
A=A ERTCE DL AR A

TEEIUAEBLH, “EEk” XA A& 58 A BE U I L
%ﬂ%%%,ﬁ%ﬁm%ﬁ%ﬁ%f e R G TR ] Y

123



F=#a A HER

LI AT ISR B

REDE N, SCLRME AR RERT 5 B G I 9 2 WA # 32 BE 23
FERC T A R BRI, PR R ARA LY . IEBOEA T A AE TG
FRANMCHR —HE, &1 )22 R B A A VF A7 75 T FR A 14 ) 44 iz 3l
Bk, AERX PR OLH, — DT 6 5 1 A0 2ok S ey 1
OEslorr) B3 2 R FE, MR LLE S A fE— g =5
PRy “HERRPE” BRI ROk, X R AR
WU IEAERS R BIIR SR B X T 5ok, X “RMARIET il
B AR E A EYE RIS, XA, 18 SR ET B4 E
IR} 22 R AR e LR A] BB Y A ] — A2, AR AL
ST PUE MIME— 19— b o FRATH o AN RE 2 2 1 1 12 Sh Ok £ 45
TEMZIGE AL, REARYE WA HE R B2 05 s s i
Wl Bty (PFOLmfiTss) RErmpsh fios [ XXRBoi
Ji%, E WA P ET (Lo de Broglie) MIEEE 357 ( Erwin
Schrodinger) i &g, JEWFFERUMNELTRIIZEIR ] & AR AR,
A S I R R R

Pl 56 L iy 20T R T IR T RS R B — AR AR B 1
SRV 57 A BN B — R R A T I B o A TR R
RS - 2 A BUE TR T, B A I BORE R AT S
ASORE e AR SR TR SO, T — 2 AN [) £ B2 22 T /N 73 53
Wt EARIATHE . B 56 A SmA R HARR AR . AT LA
B3, WETARE— DI RS (BIA G —E B Rt 1 4R
PR IR ER AT OUARRE ), T AE— € F1 JEE B I — MRIR X T4k
RS ERE R 0 A

XSS AN AT REFH Al B B3 2 B i Sl Ay i 2
RORAFRE, MBS RO ) 2 —— BRI iz 3 5 B0
SEHOEH LR R A B ——R AR, X2 5E ] LABIF Y

« TEAPE (1892 ~1987 4F) , JLEBLEYIlER, —FH
we WEEVS (1887 ~1961 4F), BUMFIBEYBIAR, —FH

124



FEARE THEHH

&l 56
a A BLE R LR (TRERAE SR FAR BB 5
b, RREIHLASLIE M RER LR (BB TE R R T 1 R AT)

125



FHLE HAHEEAR
— EEHT

TATC LA, F£MnZEFE YR RN 1% 75,
JEF il — OB SO 2SR R A B4, FRATHA
AN J5 XS JE LI TE SR Y A M ) S SR AS B B R,
JE R LAARSE Sy E B /N . TR PR W7 BE R REFEX 92 AR [H]
(18 D2 A L L T 4 B 8 ol e 2

AR 19 gl o, kA — 07 35 E AL 2F KPR (William
Prout) HH#EFTRILGESE, R ARALEAGRFARLELMR,
CAVAR AR R AE “EP” R ERR TR, iR IE
se: R e A U R MR T, LR R AT R R
RAVEBRY . R ARA N, BEARER F L AR T 16 f5, R
B REA RN 16 NERE T RO 127 URF—
& 127 MEFREFIAE, F%.

A0S, b2 B R BT A SRR XS KB R, R+
TR BRI R, R ZHOTER R T R R TR
B S ARAANEE (B, &Rk 35.5)  XEF KR
P BRI BB AT G I S S A T, B, H R M
Fotth, At RS [ O A

HH 1919 47, 3R A XCEE 5 [E P 22 K BT (Aston)
R B E WK H o BT e B, 38558 09 02 i PR e E B 2
W, e R, ROREFERRE, —Fh
35, —FPky 37, AL E AR B BUR o 35,5 R BB

126



FtF ARKEEA

TE— 5 B EEY

XA R AR U R W B — P W R T — A N 3 5
KAy IO AR o A ~A v B S AR A L i = 2 A (8] 9 e 4
WIRAEY . T, AMISENE T 47, MiEMGR, AR
TEJCR AW G R — (B Roc R FEN], KRR
Jo i R BT TR (B R, S T 0 B R IR B S T R
BT A . FAVERTIA Bad, B A9 B 32 24 e e 1
b, L, BRSO BUGE S SE M RRAF &89 R
FTHANRRARZOERTHARN, EBBREDREMTRE
ZOERRFE AT L— “RT7,

Aid, X EEABGE, ERZIE— IR E R B DA
B, EAETCRIHRI RS /\L, ERIRTA 8 MHT, FrRIER
JEF AN 8 AN IE LA, (U, AR TR E R AR SR T 1 16
Fio I, WERFAME SRR TR H 8 AL, IRA, Wik
JEXTHY, EREAR (B0 8); WRRBEA 16 T, MEHE
X, HAEAEGE T (o 16).

BAR, EEBXAEAME, QAR EZ T R RTEGR
T, A—2RETRAGELLS, KT FHROGET,

RTRMBENBRAEFRZ A “HhT" IR M R, 72 m e
TE 1920 AR B B RIAFTE, AR 12 425 B4 h S kst
LR R, AN EE IR T A RO AR A R AR T, T
FHEE A S AL 7E A A R4 B AR ZS R B [l — Pk F—— M
T HE L, WATESLMIE, BT al LA 2 I % 46 b
¥, R BRESATIE AT M AL AU T

PSR L, WA B 2 B IRE A 21 1 ke S T
fEp B AR T 16 AN, (B 8 ML AN X — 5, Al

O BEEICERI L 25% , BRI 75% . FHETR
0.25 x 37 +0.75 x 35 = 35.5,
IER R 2 R B A B

127



F=#a A HER

e 8 AT A AN HE Y 127 AL, BRI T
FPECh 53, FTLANAT 53 ANt 74 Ay, SR (R
H 238, JETIFECH 92) MIETREA 92 METT, 146 DT,

RFE, R KRB A 5 R T 2 — A a2 A A 2 T
FEROEAHRAAIA . PR, FRAOTATLABE, JC55 oA A Al AR AN i
PIEEEAY B A RIS G T XPRYBUE: O#%T, EEYK
MBEARL T, BERIA A — D IERAT, WAIAHH; @eF, g
A (B57) .

o e [
” iz i ll
¥ 1 o -o? 5 " o
@ e |
_ s o
® o - re 1 |
£ ES ’l |
Sy o N CH
&l 57

ALK B O R e) WETr . AT IR E
B, FEFH X R by HL, B — T8 SR Q] A% T A - T A
Ko

7K AT 8 AR TN 8 AN AT RAE il L, S

O FA-TETHE, ki, FPRIT—MI0TR, HET o T 58w
i, MR, XETRME TR AA ST T FEREITRT, BT EEmnGE
R, XWX ICE NN, T2 TR

128



FtF ARKEEA

FEIE 8 AT, A AR o FRXRR Y 5 3 A — At U
To MR TRER T, SR T AR T
FA A A SR 0 o 3% 201 (9 FR D U1 A0 AU 1 445 oK
T, ACENTETHN, REFRERES . XK.

'E D2 AT L AT oL, s 1L A
B, HUEAE T DA 18 ANa 20 AR TR 17 AN R T
s, RSN T AT, X R SR T R R R AL BRIXRE
Wikl s R SR H B AR TR, i IR E PR AR SRR A s
AL P I, XU R IR A

INT" iy 6 DR 6 N T4 %, ShEs 6 T H
TSRS o T AR TR T AR T A, SNES T A
WL ORI T o PR IRK Y IEC 7 ) a5 S8 a1 48 6 ik
JEF B A, BN 5 T A FERRIREY 3 IR, A
FEL—ARET, MR FHE B X T S %
PRANIRER T AR TR 3 AR T BRIR PRI AP BR R T
FiE bR T BRI 2 A AL HE SR, i
ANBLER A . FHE SR EAE . A ZUNOERIE, POVXA S
T, AR

RERMELER, FF. RTA% 7 we e T T &
JIT AR A — U)W o 1) LA AR, ELIRE S Ay FE AR L 1 44 LA
BAARAEe, FELE, WRAHRENERBE T, NEAAEE
A IEHE R E H T, BIE G TR

[FIRE, A 2RAR S W SO AS B 73 B HP 5 i) LSRAS I R A 1T BN
Jiy, XETE AN REARAS G F Ay 1 A2 5 T 2

B IR TSR, BB T AT S 5 — B Ry
P AHESN, & T5 AR S ol 7 — 4. Ul Al e (e, A
I AR R PR S

w SR SRHENOR, PRI O, MFEM RS —FH
wi FURTIFFAED T 1956 4F i LBAES . — 4

129



F=#a HA R

TE TR GRBAE F AT A S A B AN 6 R S
TZHENE, fETEXMIR TR RN . REME, —
TE— B P R A 39— 2 AR o PSSR T E S M
FELET . L, AR EN ST E MR —4 . FH5 L,
RIER 50 TAHE, E0Ir Ry BV AR, WA T
AL T o B, P — i K T — X e B b
PRAE “HER” — IR A A S BUR 2R AR AT (y S0
A, ARSTRRE RS IR T A RE AN A T B B A AR
i, REEREAREQIE, SOARBIHAK, BATXHEBRIHS, AA
Je P LT AR R B S B TR IR Bh BB . X R IE T AT
IR (Max Born) iRy “AEMAGUS A"V, 11 s lE W
AR (T. B. Brown) MIFRZJy “ B HARP, K 58a /R TiX
FAHIE IR DL o

PSRBT R A RA B RE—
TR AT, XA IR A R SR AN y P
Ao BATUE “H7, RPN —XTR T RFETHAE Ty S mREE
PR, SR, AN X T TR AR R e, IS T —
AL TR B R PR A RE R B T Ab A9 T A R AR A A
SR FAZIE R 2t B R RS, [ 58b R TiXA it fe, TR
SURIIE , BEASBCPE R G B BRI, PRI 4% 41 LA B R L i
T AL W ARl A 2 B R ey R LA AR AR 35 A R fp 2 Ak 7 A 1Y
Bl Ak, XWBA T AERRE/ER . WERENTAH LW
e, FANTAERE R H R TR, AEAER—&, hTERH
2, BAVRPOCENAR, WL RO FESs ) BE & &g ol

A — AR AR TR T, I TR, B

@ Z[ M. Born, Atomic Physics (G. E. Stechert & Co. , New York, 1935),

@ Z[ T. B. Brown, Modern Physics (John Wiley & Sons, New, York, 1940) .

® Bk, BHFXMERE T E R B A RN ERPE, BFRT
TE B AT DATE 58 4228 JE TCH i 25 [l P 7 A

130



FtF ARKEEA

3.
Y -~

» / \\'

s | &

) A
27
v’
74
€T P
® @

N

b. &ty = A

BIS8 PN (TR mAERREA R R, ML

R R BT I AR — X H B e R T T
MR PR )5 2R RUZ AR B s e T Pr g R 1 XA TE T BT
77 1) BL ) DY i\ TG RL 1 5T S AT TR, A AR e B
FER AR, ARTRATC T 2 T DR B
Bl KR LRI KA T 2AF 2 X 0 R0 B 7 R UZ
JEF R TR 2 R i, A RE R, ARy A
(K59) o EFPRESHREOE R XA . BrARIE, il 5i
I 5 — TE AR X GH TRYRE R A Y, iR
oy B, AT A R0 S 2 BB L R . XA SR A I A
ERAZPEE KA, Frik, HEPE T RZHOA Py, &b
—REIEAA R FREAEE B, AT UL, X M e L 7R o gk

D DX A 1 R SR B SR T 99. 99 999 999 999 99% Xt 1 3k i HL g HE AT
BEOWAY (R fEd R BARTEN) FB, BT AT 6ER 528 W B oRRy S kb ik
= (BZ) Mlmmsoms s, AR =B RZ e pd YU T HERRSZE +
FHEEBUCAM R, AEiEmmAEERGL,

131



F=#a A HER

|
/
/

+ LX) /
J. %ﬁv -

59 T SrARE AT IR

RIS 227 ARG, AN ad d TR I S BB, ALY 73
SO EREAZ (WG HERR La) o

BAELEIRATRARIR T T ] REAFAERY Rl DLBREAR, XA
K2 AR — A T sl R L — e AT (R R
—FEIY) IMAS Y o ANKERILARE, AP OR T RAE A, 2
ASTEBA XA LT P RAAFAER . FEE, BN Al b
BAFSE A7 L UL R BT S L A, R e 2 e b B,
BRIVt i3k Aol 670 S5t B S A DA AR T B0 FRORL T AR, B2 A

132



FtF ARKEEA

RoHWORIN . ERIE, EH T 09k IR AR 00 1 A A ok
ARG OE TR 2 A R AR B A S A TR T
FEAe, FeA Tt al DL AR i RO T s o 7o BRI 5
By CR—Rd B iy —4F) A5G T 4Lal, Shim fE S84 &
W X T AR e e A ], BT LA
WRABALKS “FROK” . Phls g™ SR AR
Al —BRAE S m Y A T R IR AR
RO OAHE , R AH B L Tl 2 S RVR AR B 8, R R S Y Jo
TS BRI PRRY) BR 2x DA 1o JT A R R A AR AR
P, AR E AR S R &R, IRA, MBI 2
AR —Hlamm sk, S M WOk —Bufrk, fEENTHE R
AT 2 S BN — B3

ARBIET A A, B s — Bkl BUEFRNIRE
I8 —RIEAKL T o BRI A TG, i HAE A 2 n]
Fruim ey B R P A E R e B CPRerT, R CE)E
17 BEAP BG5S AN T TR AT N R I 3 e X
EAEREAR 7 b G s T R AR E A S . B ey Bl A B
1, DAREIREMESOARE, 32 SRR i o & AR A 1YL
HZ—

I AR R IIECF I BOIRE” R, XA A
PRAT IR AR I T AN RN 2 72K, md T ANk
BT HMAERN, 5T THAm? BFRE: DT LR, &1
Pyl B R AR E R E A, RERBEARERIE, WAREH K. I
2, WERANAFAERIRER AR T, Xt R, —Ef 1/ IMisi—
FMECRE R T T, —KECETRIY . EXEYA FRIR
IR X SRR 145, M R erT, RAE A%
AHEFEN R T

AR BORFA SRR T o B BRI “BTRESR”
bR e amE, 8METFNRE TR —FE 70 EE

133



F=#a A HER

(BT, HRZEPE (h1) . PRG-I s8 b T
FIBTFY, AT R R e () AR X 0 B 4, At K A H Ay
MR R 2, S — L R R I A O i
T MR T, Sief RO IER T . X
PIAS TS R R R TE R 60 H o X P A LA I R Al B R
JRCHS B L I AR B R o TR T RO B AR A E B R, W
ELRU E R AR, JFl iR, ik, JATHORE, A
[l — Py ORISR iy BT, RN IZAT A ) A o SR T, UL
KW, BRI O X AP B REAN T . S b, RATRE
B R A 7 BA NEBIH — EIRI AR SIRE. BESA A B
bRy, oA AR S T U e R B . X2k, B
AR CEIRER” AT E T WAA AT, AT Ik
HE AW RE R ST IEE A O 2R — D SRS, X TR
Yy B BE OR T R EOE R R K. ik, A —FhAl g W
VFZE IR RE 1R WRE A FATT A WL 775 3k TG 1k 6 5 SRR Al A

O@

Ca P -----¢
(A ) --0-->
Scoie c’:go

R&E—NEF

El 60 1B RAMILE B AR /RER. ATE
SR, A R TR E— T L

© XA TR IEME], AR SRR R T %

134



FtF ARKEEA

o A (Wolfgang Pauli) $i i —Fh B . {5 s Fhfay o3 ik
g “EARIRBII” AR B A KT T B A ok, Y
P o FIE L, MRS C Y R R 5 W B AR =
S, FATATABERE , XA L R BRL T AN BE D BUA 19— D14
BT EESE, E T AN B WO Z T AR AT AT 49y Joi mp 2 o A e 11
B XF ARG, RIE 2 6 R R AT g e AT
B SRR ) X PR y SFEAE T LT R AT RS, SR W
SRR T — 2R o ) LG R i kb 5 LG AR R R A
ToET- FATAT 7 it A b -, RS B TR T A fE 4
PR EEN!

P — BB IR, SR IGARRE R e T g, KA
A I B UL 21 e B R R BT S R RO . SR AR
Sy, AR Sy oern) g AL T TR AR A JE 5 s M AE 4 5 3 RLAQ
IS QU ISR I =l Wi b B DR OV NVAZ N SR o ¥ N o
MR A B b, FRATESCAI, A B R, A
S s s M R TT 1 _EARAG —E i . HR R SGIEM, EA
—ARER: OIS S A R R AR, IR S e
Je—H (I 61) . ErgA mardt 1, FOSBEATARNS, — Ak
PR VA BT 7 2R B0 S o s S A S RS B L 3 Ak A i A A
T, BTSN, BUERRR PR, DURRRNLA BIRE
O WARH TR, WIVRER S, RTINS e
AEHL/N—28, LMK XRE, T2 1 v Aok Y 3L R
T, REFBORAY R, Q2RX AN R A A2 PAUE ] R 35 A A1
RAMLBEA A RERS UL B i !

BUE, IEBRAFEAT IR A B LE— T, =i — sk
AR T2, FHEHENZ MR,

HICESIARED B EEARLF—H 1 HATETRIE A 1
s ER, SR IR (AW T REA T DU AR AT

HYSEH T ENTRA oA, SCiFiEd, g il

135



F=#a A HER

6
foch

lo o}

=
% “~©

Bl6L  RIAZY B S )

WA R P RCT . EATWEAT, KEUE IR TRISZH.

e S RN . EAHESS [W] LR LR T

Py B S BT AT K B AS I AR, I LA R 7 Ak
A Al AR BT TR R R AR R (R R
T+ T+ T ) 5 BT O] RS T R R A T [ R
i (JF—— 7 + IR T + PR o FF5 MR PiA~ 1 a]
Az iidm sy (BT + SO —— 8 t) , dnl sood e e 5
P (R —— 1B T + T o Bm, PRl LS B AN AS
B, BONARE MR T, EFEHHL P X R
(PR + IERF——1E0 75 PR + IR F— 00 15 Pl
T HIERT + i F— PN 7)o WA ANEH TR CEHE
T, AHE R AR

LEETE— R T M A KR NEE, L, 45aiR
(14 Jo B LS PRIRE 145 [ 19 R Z IR 100 A e A o

Pl 62 S AT A Rl B SEACRL T O

136



FtF ARKEEA
; - ALY o ik
BAET PF | BEed 0F | el AT | eagas
© 6. & \%\
O By & g .
a3 R EAF PRAF  RAT

K62 BBz v (AR T LA T &

REAREL M X — B2k 72" “SEH 2T BT
IR T B SEACRL T, ANREFE o0 R /N ROk T W7 A A
FALLIRT, ATAEIE NN TR A AT 73 B2 il 4> K1 Ji
TR Z 2 Z IS XX AR, AR AR . B
TERSEICIE WU ) S S o ) A R i 5, AN 3R 1A B e 2
0 2 AT DAARSE, X S5 PR At 2 4 B 8 AN R RO (8 A LA
R AR R BOA N A R 9 I R B B AN R L R
SORMAG AR e BALA AR 5T, i LA B rp A b
TR RS R, A B Al S LRSS L . A, A
TS IO AP AR R MR, AR A =
AR 7.y, mH, JGe&InfrmE, &
LB IE e RO R AR S, BRI T AL — o A
B Bril, BRBADY AR AR E LR #HRR T,

= FEFHOBE
FRATTRE SRR FC ) o 1) S A KL - B A PRI Jo A 4 A 1

* XRAFFREA BB E Y, (H2, 7EEH T 1968 4: 11 LIS, A Bk
MR SIESE RN, BT (R RIBT) I A REIEASEAOR T, it — il 5
LR 2 B B TR . S a3 AT 6 i, AT MR IR B2 0 T 258 (d)
EEw (0. &EE (s) 55 (o), J8Sm (b) MBEE (1), FTFREEND TS
M= EZ AN (u, d, &), BFUEHHANSESHH—TFER (u, u, ) W
I, HEEICE, IER T CATROA R AEAR T ALY BT, A 55 SCH B Fh i ik
W, A ——IE R . ——

137



F=#a A HER

fifg, BRAERL AT LAFERAF SHBE 58— BT RO lE— R T, T
WSNZEAE R FPREE b ] BOAE— A4/ N T AR SE, (AR T %
AGHMERE D MR T Bl — R REER. T
AL RFF N — B TR AT RE R, RO IR TR NA —2F
kFr (b)) A, H—3F () WiEl, Wi mARHET.
IR AT T, (8 AR AR E RORL TR !

P, o1 R D 5 A% 0 2% > AR 20 PR A — e 1 LI
DA EN Z MAFAER 73— Rl Sy, eRk—Rsl s, BEVERITE
AP 2Z 8], AR R AT B R 2 (6], SR A B A A
RIK ., EMEENTREL R IE T YA “ARS” . Xl
Ty bt 7 W REB B, ANAE— BB A A AE N R T, il
JIBH A3 18 DY I\ T3 50 8

TEBTRENER, ST RN R S &k, %
AR B AR A SO 51 8] 7 e e A AR TR 23 201K, i X iF 2
Brib Rk @ b T — R B RAeE—k, Mz T, i
FRFEINS R F52)2 LR TFHA RSN E#ETiEg, A6
VEB Bt X e — Bk m] RIACK SR 4% ) o 9 45 4 755X
e G A AR o AR — BRI — R A R 5K T
REREILICHT, 5K S — T E R AR S XA - A Y -
L TR P T AR 5 B AH 208 B KL 1) 254 75 i) AAH 25 1) ) i 22
1157 T2 18 kL1 H 2 BI98 mBUA R RL ) (18] 63) o

63 KR I S R
KK ) A 2 S T34 B — VIR B A e RO i et
PG E BRI R B — D LD (R G b, BRI R R R, R,

138



FtF ARKEEA

AU S, RRA T AR T TAR ERAMbB R — %
“HORRT R E RO R R GRE . A AERID, BARENEH
b, XS — BB RAR AR, (EE S, P8 R A
), DRI 119 %88 B8 LK 1 285 B R
240 000 000 000 000
i, Fmgk S KK
1 000 000 000 000 000 000

fso N TAEFRE, TR FEAE TR, RE A4S RELD
B U FIEHESE, R/NA Z 3T Wy, Fipiis—m a2z, o
[ o4 T FE T o BIIELAHE N FE A — 2 IR 8, 0k J2 I ) 3 T 5
Nesukise ) bhr, (R4 B —/NEY, 7PN ik AL
WA 2 O EHE IR K, EAEIREE 0. 01 2K A & 1/4 5,
RESCHE 3/4 SamEY)

RANFATA IME R B — 2 AR, I B TR FE X BIHESE |
IR ERERSA S T (FRYT 1 TAEER) , M2z e R
1 ACHEZRTYE, XA F AR A TR kD (WE!
BEAEAZIRAAR B X — Nk, 15 ot i A1 7 |

AR A% R N BRTE T, — 8 N E AR E AT B A iX —
B, FOMA—PEFRE T, Wi, ENEAEEHRPF .
— PR T AR — R R K T, — R A R
3 T ] 40 5 A% 43 A LR T 32 IR AR R e 1Y
HEEE L RFE KT G, RFESAS BT AR, A
PR R T2 TE AR b, gt 25 4503 300 1) PR TR MR A IR A LA 3R
B (RZ) mEaH.

SULHR, WRHEFR R T EX, R PR SE A1
SR W HREL 2 Y R B AR A B 3K S R PR N

R

BE R FE#) (John Archibald Wheeler) 7E 1939 4E % K [i] oG 2
JE A2 ) TG 516 0 R0 EL IR T 1 - ) SR AT TORE B TG, A

139



F=#a A HER

& 64

I — R EZ LS SCR AR RT—FouR (B IE)
SER KT R, MEICRNREF e X Hik, Brf R E
MICERAE SR _EAR S AR E 1Y, 252 25k A SRy 2L A% 58 2 5%
i}, MRZOP AR B, FERL A S Z e (K
65b) o SIS, 4R E A SRR B P R R TR AR

140



FtF ARKEEA

©

'®
&

I 65
W, WA BT RAEREAE (K 65a) .,

A EATEGCAE, WARE TR LMLY, — P EETE
MR QL BRARFRA TGN, —BoR Ak Am, FEh, %
R R A, BATIAT 5 IR A I A% Z 18] i L T 7
AREMEEANIFEL; 2R — DI TR TR, w5 21
WEELE, EEETREE IR

X —JE AT R IR BB A e B B8O — W B R p RS, A
g b e Ae & SAAERET LM A, —&AE JEFELAY
TNT K2y, #RY AL T ARSI 5 fERXEE—A0FH, #B
ARERRERESEHNERN. HEAB SO, SOASET; A
ARG, KA s A EE S INT 4%, JEAA
SHRNE . TEFRANTATE RIS b, BR T AR RO AR R T A 1 B

@ BxictE, MR R WA,

141



F=#a HA R

YEVIRT ., (HAE, FRADIFEABNE R SR, Wi A RN i) &
A R R ME Y, AT BB — A, 2 R D o AR R B UL BE
A e fili A% K A2 A

FERZREMI SR Y, FRATITAL AL (CER I, 2 A AHT
P AL A ) ARG — A AR N o XA A N ARG 7E 0°C
PLUFRIREE b, 42 fuh 2] f o — [ 2 0K, PE— VR 2T . X R,
A2 HIE KAy, PR R FH PG e ok G A7 B 4502 AN e 2R 1 JOk
15 ftts RAEWEE A NP i ok, B A A TG 7 48 B TR F
PR

AR, YA BT AL, 150 55 #2506 Ok 1 RE
AT HEBEONT, AT T 2 AA8GX AN AN R KA AT ) 1 B A R N
55— BR800 R 1

— HBE R 7 A A% SO0 R AT B R ME, BT R ) — U RR A
HRR I HIATFBNAME 1o BN, Fhoas A0 55 0 485 A 4 IR

0+C—CO + e
XAMEETT LA, R 1 SRR A G R SRR S0 920 RO
R A S S (O FRREG, K 66a) SR FENES
(& 66b), Ap
C7+,0" = ,Si¥ + e,
X, BRRIR AP A RE R A E)] 14 000 000 000 RZ %, HHETH
K 1500 T35,

[FFE, 1 3as Y TNT J3 750 il K o0 . — 8 AER 73 ¥
AR TR (T RAE) wE, Z9RET 1000 R EGEE s T[]
FEE MY, ok, FERRASET 2Rk

10 000 000 000 k&,

g, THHMET, # B AEJL A BE I B T AR 75 %) i

17, AR A% G AR AR AR SR B LA 0 BB iR R 51 K IE &

O FREEMERNIE A, 1 SKFHE 1CHIHR MEERE R 1 R,

142



FtF ARKEEA

2. e
sifo B a
C +0 —»Sit e
e R Y
_ e @ v
B E "._'% b 2 :.'
. .°’ -;J--...
B An BT B b
¥ 66

XS AL B R e, L TR FH IR FIEA S A AR
R AR I — RAER G, IR FIE O T o

= ETEF

i 1) R R Oy it R 3 1 A A MR R AL TR T e
AT IX IR el A RE A8 8 5T A% B SR ol P R i B 22 B ) T
Sy, AREEREMLAIESE

S UCGRIIA FTREME T E 2L 4, 2 1896 ik E B K
N 7i#hH- (Edmond Alexandre Becquerel) Fif & AU . S50k
B, AT RMIRSKITR, e, a8 At &l @R R
FES (55— X LA B, 75T X8R R T ZIE N
AR AT I T RS OTTE, AR PRAT X AR A 25
W HIF AT A7 0 2N A KAHE AR5 QS o
BTN, ERANETE; QEARTEIRERRT, B
TIRRME T S TR, U o BT, PP T T
R AR X, BN EETE R A R RS, B A~ A

143



F=#a A HER

AR R A (EE A ), AR LR SOR Al D3 U > B Al ]
R o BAEE L — RN o BT LGSR P8, B 22 N AR
RERERIE T, A AT AR

XSS AT o WL L T R HBLAR 1] e AR AE 3 A1 AT A 1
Yl b, EATEIEICERH N E R R LIBOT R #R . X =
WEICERARIEAT— BRIV, ) o =B R 2

FAE L—Tikd, LERARERFE-—FLEAHRTHAR
Fes ey, PUOMTE BN AR T 0 B i e i i ad 17y
RAE— AR K ST 4O B AT — Z R B AU T8 (15
DR HE—F, e BRARTA AR A U R AR R AR E
W, A2 RERERILMOUR (g, . 5) EA MR A
RAEASWE? RN D AR BT A LU AR T AT R AR FE BT AT LAA i
SR TEICER, I H BN SCHR 7 d i s s R oo R, A
TERZEAROY, A RFEAARTHARW ZE, LUK K X
W, —SERFAERITR, WM, 4. k. 8%, ENNETE
— MLV E R R WA X n]KE T, AT R B
PXGRHERICIE I SR ok, HARERICR, B TENA KSR
FEFARSE, A RE ™ A BRI (4 R STl X it 4 A 36
BRTE T ATE IR0 2053 BN, Al st ] RELLL
MBI s RN PIRAN SRR 7Y, Bl = HAN 55 T
o, SERWZHINAERT . ANk, RED AR N —
A a B F—DRIR I T RIEIEE, Gl % B 17 R A
SERR T BIBL ZE LU —A> o« KL RN RECA ot Frbd, L
soarh, B 1 RYAA BT R TR o BT, T
WEME] 1Yo SR BRAR S o R, FIEEEE Lo ph e !

B BLR BB, A B BEHE W] 15T R S5 i A2 A 1k
WA TN (Sck) BRI RiE i . BEFRITA R,

© L], 1 e LT N R T R

144



FtF ARKEEA

RETTE, FEHRIBEATRENT TR A1, B4, i
RS R 5 A ) 1 e Ok 2 2 IR e R M R 4%, e
R332

PSR AR A XA AR, P Lk R R R R E T R
SZAFRE WORPE TR AE 73 I T A (o KL ) W& id
fbE 1919 AR LIRS 560 15 YOR H AR (B 67), 5244514
Py & v IR I B A e, B TR B
WP HEAE, WA W&, kA —EzE500
P SRR (o) o o BiFs iR UTTRUE 48 A i — )2 i s
WP (a), FE&diniEF (XASSCI MR MO iER, ik
R —BUE B AL (b) . SREH L BAHE L RE T A A
G o R FER S iR AE L, BRI, RS R S 8O R A IR R
RIS, ZOth RS RS,

R

[ VAN

K67 sy S Al B Ko R
D E LA 25, ARt B T R W B4 o
B B LA AR — R R, BB LARINIRE 0 T T Bk
st B RS BTG BT AR, TR BT R
AR o BT ML BRI T IR A —RiE R, ik, SR
9 N 0B s B B T RS 1 T 2 B B RS2,

(O SSersTIPi ) ravasve 33 I

27 4 :30 1
A" +,He" —,Si™ + H'

145



F=#a A HER

TEF B T XA G IS 2 5 LR, TR AN T
AR E R RIS W) B R i R R B 3L 2 —, IR AE = A
PG TR = R T A 706 b, b AR A R B |, RS
TR

TEMLIRLT- 15 ol JE 7% B A AR I DU, e AR A A 2 —
MRERS EREHIIRIG WA M = (RO B Rk A WY, SRRk
Hitbznw) . F68 e m M. &m0 TAFRMEE T XA — 5.
19 B BT OB T, 7R S A R A, S R
IR —ERERN A . ENTER T AR SERTT, 2%
L= DB T B T XMREASRARE T L. K
Fid, BRI AR TR IR . ASad, AR AR Rl
KA THE R UE P EGRMAKES, NS UE T IO
TN ——I X K 28 TR PE B, EREMPEER T K4
R L4 RUTRL T R BR AR 2 I — I A AR R 55 B )i
Ui, LA BB AR R s S AR AL T RG] —
2Rt E AR L.

68 B 25 % 1
MHHPETZRE, mEEARPHNG, E©FEUE—1T8

146



FtF ARKEEA

B (A), @A -SRI nT (B), W~ E T3
G ZE (C) (R FEIh AR ) o BB o TG 2E TAEmZ
) e 25 R0 (O 2 78 L R ) F— 5 B B K 28 o
Mok MNE N (E) dEARZER, (EIGERIRTRE, HE LA
PRIV A, JKZE N SIE BRI KBk, TR AR I BESS I
—2k5 e, MTZEINAE (D) SPARESCESE, LU ZEmR
COFFFARHE, FEmaT I, IS IE ZEEsh IRl (F) H
SR PR XA RS, REAEFA ARG A A i AR 5 5
AT, B, BB b A AR 2 — .

HAR, FATHRABERE BT — b 72 53 Fi 37 vh I 3 45 b rly' H R
T (BT LUERBRIORL TR T2, XFEAHRER L1 &
SR, R R IR R B R (AR ), JF EORLT
B E L o — RO P T2 72 Fh B JBCH BB TR A% Bl AR i R
FHRL TR AR, REENAH L AR, I mR B A
Lok %, K169, K70 FIE 71 Ap A T e TR R R

i o 7 A & AR R RO, IR e E
ST BSOS EE T, TR AR — RV IEAS, JF = =5
ok, AR, BEFCESRARITE. e A IV i Lk i g AR
IR A

S RKF A S i fF  (Patrick Maynard Stuart Blackett) 4 |
kXA R ABFAE AR — AR T AR B o KL IE A SRR
Ma=Y, FRALEN, FraRmasa e miK R, So2Hy
AR R AR, Bk 2 A O shaE, &EHTHIE, Rirg
IR A PR, X2 A RO [F] RE HE Y o B2 T CRLT- TR 2
ELRYPIFPIEIALZR ThC F1 ThC HIR-GY)) o M FiRBEIEES], o
KA HEA PR TR, HRERA. MR 7 PRE K L4

© BT

SN¥ 4 Het —, 07 + | H!

(BRAARTIFX ) o

147



4+t F
4 +
Y +
+
-'.
+
+
+
+
+
+7F

—

169 il e A AR A B
SRy B SRR, AR A — > T A ER B4 HL AT 23 20 A R SR R Tl
o B, FATATLATEZS OB R ER EIT— /NI, 8 A A A Y
PN — YR S — UM BT P9 5 R0 P T4 Mk, DA T )l 3k
PULERUE . FESSPrR AR, AT At — AR /NI (2 2R A
fRikily, e — /N R FL AR A Y R4 AR A

IRRERE, A% By b ST A AR I 1A SR 5 O 2 A e . B
e, TERRIKRERMY o KT B, A — B RRER, EA —
BRIGP S, X —SZaimi, —SOMimE. XRVIER o b1
AR IR0 X T A8 0 4 2R o 0 R A A A L B BT, R
T L ) W B ) — 25 ORI 5~ OB A B AR, 30 i

148



FtF ARKEEA

TR BT AE
o & B

BI70  [lE i e g 14 Ji 2
(R 45 = AL % WA TR 55 0 7 P 2 B R & (3% 5 1) 4K T 2
H) o WA GRS P AR, L, AT am i, M
Hh e ) B DU R A B TR R S P R B B AR T BE, FFATE N — A B AR EEA
DB IR B INE B RGERGE, F2 AR AN R IR,

R LR o A e

L

; ‘
2rslelalw [w [= [ve | 7

—
Ve £

|
]

o

]
\A
0
\

BT FE N A R
B E AR KB RS R — B R, T AR RS AC R T LLE AR f
BTN — AR 1A 73— [R5 14 32 v s 30k AR 4608 7 i R0 1) P 34 28 e, [Tk
RE WG K. BT FREE AT iR E b, BTk, W R A e s )
SRR BT, BTSRRI, R E R R K
b N (U O 1B I U =W N 095

Wy, R o K FCEMERE T E—RE3 T,

TEER L b, FRATREE B T 0 5+ -5 BAZ A 428 1) 2%

149



F=#a A HER

Lo BT T AR I A 1 (IR rp e i ) S 30 A i 4
Frb, DN TR B BRI A A T R Sl A TR R IR B
BRI HEBZAL, BUERERAREED = —H (A Lk
AP, Hh R UFEERAR ), R W TR R T
s, BN 3 MRS,

75k IER B B e 52 R AZ SR (H— B —4rh
FIE RN E SR FRZ) R b 55— A AR B3 1 52

B, BRWELEE TR (H ), BREMNE T =
HEAYER (BRI o

PRI TR, AR AR R R AR A
HYZ RO E A, IBRRAE 2.

H, AERBEERE PRSP TS, Woyh AN
R, PPRL, X PCJEF ey IR AT ik AN i i
B, A, HIRERINE AR DS B, SRR B
N HT, R RS — BT R, RAEREARIE, [
B, AERE BRI e X —z % A nr, 7RF B— R0 2
Q% (1 F—320) M (i B—320) , Bi—E 2 EHREEA
RM— R — B A WAL T N e R IR 7 — T LIk
selntt, WAMEZS EANMEE LICE TSR GY, XIEZ
IR,

B p - PR RS20 200 M R A SR R, 2

O RN
5B + H' ——, He* +,He* +,He*,
@ BRI
\H? + \H> — H® + H',
w0 CTRILY IR MU H R TR B S AR I S, A ST DA LU AS 5 Bk
;g ¥, —FH

@ XA RRAZR AT AR

(a) HFM=a.

4B69 +2He4 Gk B%EM o R T) —>5C12 +0nI ;
(b) mFEHERET:

SN¥ 4 ont — B 4, He*

150



FtF ARKEEA

FRPFIBIBEENELT -

BRIV &4l A% AR B, B3 /KT8 (Boggild) . #3580
Fo5 iR (Brostrom) FIZEEGZ: (Lauritsen) A8, M—iKBA —
PR -, WA RO S BB R, 8K, FEX Kk B A
R BRG] R X U AR 1y AR T 7 A 1 R

i A0 R 22 i R A vk, AT AT AAR B T8 g5 TR
MM AZ AR, AN BUEFRAT N I % 2 3 S A [ ok, RI
FBEXME S, FHGE, ERRIAV FT R EH 3
N F oG . R 1 SOl AR N A, ST
455 000 000 000 000 000 000 000N B J5 - #R T, H B Fe ik K 1Y
IR R AP EE =42 1000 000 000 000 000 A~Kr -, B F54KE F
A — A, IR & N T 5) 5500 A, Rt
ANEZPEATT,

SRIM, PR ESCREL X AR 2 5 78 JL T4 & dokL 1
M, HREHR EEAT — A PO AR T LR AR X R AR
AR S T J A A0 1) L T RB A 015 A SR iy PRI 7 174 3 2o 3
MR HL T8 2 22 25 o 1 A e AR b 1A 2 2 o 1 T AR
B2, AT DR RREICEARFERM R %, L, B2
FHVFZR TR FERE, AH EmhE AR ZALs,
P72 UL Tk A R . FER L, R TR AN SRR, BT
FIEHIEIR . BT S5EFZENERZ L) 10 0001, K
B A AR LLAE A 100 000 000:1, FRATTIAKHIE , HF b F7F
G —MRFIR T2, BRI Z . X, B
R 1 AT RZ RS Tk, X SEE AR, 1
TARF, B 1A A RELE AR 5t A Z AT 2 AR 1%
o R EH R T T R T A S PR T T I ROR R A it
AR, B SORE Ay, 2V B AR — & B e i A
PARS) KGR

151



oW R

R
[
-Uah'
=

y

y, BB

)

) //7///,// e
AT

&
Y
e e
& 72
m. % F %

EAEARX AL, HERUTAIRA0ES, HEGAa9H
Wi “BTr” BRI —A i, FATADER AL AN
I CHTEE” YRR A B TR PR — R, BT
7 A BRSO A% R R ) R RO R AT SE PR S R B
—WHRENEZFER, &FfbronR (BREWRLSL) MRTEN
HRLRCE BRI EE s WERICEORYF, WRERTTERAEMEL L ; X H
JLEKRVE, WIAERAERT o BATES], AT IE k5%
JAFREOEATTE, REEVREEA R B, Hh T
RORAR, IRA_ LRI

Ak, XMMERRCREEZE RN T o KPR 2R T, B
ITEF IR Tk LR R, XA EIEEEE TR %, &
TIEREEE, RN FRE L. e —2%, R
M, XEREALEIN Y PO m] AR 5 28 gt AR T A%, BT
TEHARF A L B HORZES A1 BIGEEMR A Tk, M—1A
SR BT 87— ok (INBHETE o K138
NPT, B AR AR S A E R AR

R, BARTAE IR OAY TR, AR IR TR A T
R F—— B ok XA, SR X B ACR A B
RLF X — 25 % b2 T

152



FtF ARKEEA

SR, A A Bk X AR A Tk AR RE TR T
b, mHB A LA, R a SR TR (ZHE ), 5
BRME S — R ek . A, B — TR AR
e 2B L LA — KR P B — R TR B R

AMAANTRBL T ke —Ffp il b 8 AR N, A% B
LS TSR, M S 9F S 0 o o Bl 1 Jo 114 Al o = 3K e 3
FHIR IO T ok, it THRAUhR, AR REDE MR R 2
TAREAER . NURFMACHIN, B AN FE Gl % 2% ol DU
AE—18 W PR 8 SR T RE——X R AE IR A Al ) AR IR B (Oto
Hahn) A 4E$itir & (Fritz Strassman) £ 1938 42K A BLAY. B
I, BN i R AR PN RN ZEAS Z2 11 4F I AL A B RE A
BRONHEAT R 250 S5 b, XER R RER I A 1F 2 (450
MAZ IR B —2F e ) , RIS AT BRI HAb I 7 BT AE
BT R TR R £ A QR RER M IH Tk, JEA
RESIE N — R

A RAEZ P LLRE— BRSO R S 2 A, el T AT A B
TR A A AR S 2T R, AT SN BE E AT 4R
T~ (E73).

SRR IR 1 e SO 10 K R SRR, A T J DT R 1 2R
it 2 A5 W 228 S 1 ) 3 2 — R A T IR 2L IR SR S s X Rl IR
AR FE R (BIWE R F— XU ) , HIsE A il e
JUASEARE T . B FATPTULAY B H— A,
XA R A RRBRAE S AP B = A, AR
ABATEAE . AR, BRI REHTRE AR A TR T IR B
JEE, TS5 B S T RO I R S BB R . FRATTANIE, X MEE
RN B R R R B ORI N PR, AT AT LATIURE
B, AP A OB 8 3R P R RO e R 2.
wn, @R (BT IRNEKRERS, 25 MARERNI))
FHERTP TR, R TR —A, Sy R — A (AR

153



F=#a A HER

o~ @

=

“© ©- d
© © .

<0 E-

K73 ZUE A E

AW, HEELR (WER) , M TRR—A

WA 100 AR ASERIBT, S T RERE T AL R T Y Y
BH, X 100 AR AR AR H 2T 100 A, BT RERIA R
—R0, BEPTERXMETERENECRAZR, BEE -
A N — BRI BT = A B R T 2 Bzt R
T Hel R R A 2 R AR, B A 2k E)] 100% Rk
b, SBA—SEES M AER, Qe
i, W ERRNSIREMIE, Xk, KT HISIRER 2 HUHFEAE
JUAN T L, B — AR

WG AL E A B, mT LA SE A — il h PRy RAE R
WL R T B MR R, TR REOGR, R
RILEATZA

BAE, NG HHAHFBEOET, — P RAMNTHTHE
B, —MEAFIR: O TR R IR RNy 35% , 2™
AR FECh 16V, XE, AR 100 Ay, EiEES R 35

@ XEERA R TR A A, ARSI

154



FtF ARKEEA

WAL, PR35 x 1.6 =56 P —AUF 1. AR, A 220
TR, AL o @B —FEEITR, BRI E
65% , ZULFHERFEIR RO 2.2, IR, An 100 T,k
SPE6S R, T T RO 65 x2.2 =143 A4~ 377 A
A—AR, RO gy 50% , AMZA, wWiart R R UE L
BrEahhE— TR R TR X MR, FRATTRR o 4k X
BORL s BEFH A SO B, FRATT AR T A S

XEF AR o SR (18 74) Wb BEAR PR ALY
TRV FRA R BIE O 5 UG, I Eheil, 7ERARITR,
RA—FPRF TR A L XA RO, X3 A2 4 b 42 R 42 % 46 235,

K74 E—RERIE R R T SR R N . RS2 o5 R
Eode 1, (AR RAOS AW, )5 208

R, 4l 235 75 H AR SR HF AN OMAAAE, B R AR Y
FR2EAL [ A7 2K 4l 238 R AE — & (4l 235 &7 0.7%, il 238
99.3% ), XHLEARIRALE 17K I3 W5 5 A S A MR BE— A 52 11 21 il

155



F=#a A HER

W0 SCREA N . ANad, TR X RPANTE R A 1] 6225 5 0 235
PAE—l, A AR RV m 4 235 BAURAAAE, BN, €
M2 th T aE R NI GE B 1 R, A SRAT SRR P i 235
MRER, R4, WUISCItah 235 Ffh 238 7 stk s 2OFTH
ATEECE Y 238 I . X PISETEAE R R AR
AU 52, JF ARG 21 T h s, i FABATR S 2
o ROk REARNE R, LA Ak L St o —F

SRR B 1 P R0 3RO A 2 DR P B R R BT
Wbt se AlF, N, —Bm e TIrE IR 1. XM
PR A AR AR —— A 2E 1.3% , skl oy AT 3R
TREJE TR A [R) R A D DR A T R B0 Ik ARG T e
L5 . B T5a Ml b 7R T PTRD R B B A B IR BRIAL, P TR
il

W-

i

& 75
a JAYHGED SRR . SA PR AR TR AR Z M, IFEd
TR B . TR TR L, TR A
SEG 2355 b UGS BRI R T RIER T T, B AL
R L8, S T RRER T AR, R I TEAYLERT, Rl 235
Fh 238 PHORL T2l o B, 5B LR Y 2

PR LT EE A — Rt s T X P ] 6 3% A S A 2
B, Wi Sl AR 25N, RS T, ARefi

156



FtF ARKEEA

IFEN R — S E e, XA, Y2 REL G, SRR
fh 235 77 o

SR 4 7 2 BT VS G ), A b )s K AR il v o (]
PR, e N RS T . 76 TR ik Zar, &
TISeAS s, Al = (R 0 4 SR BRI VE 76 T B IR
TRl 235 BB PR A R RER A b, N ITTEIR T =R R AT
P, A RIRATREBEIE M hFAERE S 4h 235 0T 2 B A S
238 JRFAE P TAR, SV ERERAR S AT R X, (MR T A
it il 238 [l 235 292 140 4%, Aibgh 238 B T, 2
ARAEATEIE SR, ERXAN R, 5 — RS T, e
BRI PFRRIAL R IR RIRE D) BE s 3 R A AS R I AN
[flo XF AR B AR R -, BEE BRI AEIA], Rk, &
A—rpadi 2eh 235 IR, A 140 AShraah 238 TR
Moo X T AR A ROk, il 238 AR 3RAE J1 L & Ll 235 iR
Bk, A, BB AR Y EARIRE, gl 235 BE LA
238 fPARBIZAF 2. Bk, AR IRATRE 244 7 AR i el
T T — AR F 4% (238 5 235) A3 Z 1 56 KR WGHE, IS
2, 40235 R B /D, HIS Ol 238 A Z HLASRIF IR R

FATHE IR Bl ) /NBORL, 4B AE SE T e Al rh - U8k 1T A B SO
SRR EP TR (et A) B, w158k &,
GFRGE R R TR ™ L . b, M 76 n LA W, X FE—NEL
A FEVEEE ) A S URL < HE” R el AR,

AT, shryRREA R 235 (2 RARMAT0.7% ) &k
—Redifez b R e RN . I B R RE M R SR 24 W i
HIXIFEASET UL, FATABEA il 5 54k 235 AR IffE B
SR IFAAEAE U R R, FE58 b, I T 248 Wy o 7 4% = 5

« BV EMEARMR (H) RIELERIK, HaF0h D0, —id
@ ETARMMEAEILRATNE, HREELIRE TR AT

157



B 76 ik ARG — A W I, S5 L, BT 0 R
TEWR] NET) A — AR T (KRR T) o o 22 1 — A i 7 o
H—ARA T2, PAERPIAS T IEARER, e S5 E0ETIH— &
B AR 1o P PP TN . M T TR A 5 — PR TN, B )
RS, IXRERLARTEGN 235 MR TRATAR, DAl 235 (R 18 T T IR It
4 238 7

B R TR, FRATT AT DA ok A R kA 248 ) i T A% AR
AT LA R T4

S — AN -, R 3R A R e R VR G B S
TN AB/R, BRI S, 238 73R FIRe )1 &
)2 LhikAh 235 AT EE SR N IR BE o SR, RS — L 238
R F AR B Xk XS RAA ATETEYE?

1 238 PALTEIRAR — P JE, SRS HAR s AR AL R
239, Ak, XDFAEFENERAK, BaMae i A
T, BREF IR 94 MBI C R MR T XA AEH T E M AR
(Pu239), ©Brsh235 25 5 A AL T, IR TICHH 238 el 7

158



FtF ARKEEA

— BRI CER B (Th-232) , EAEFRR T T FUBOM A T
Ja, RN — AP A R R A A 233

P, MRIRRASIUERGH 235 THih, EATIRIF SN, it Efe
EKFRERM TR EFRAMPAETRELTY R, RAGENH
AEIR

i, ERATREGHR T, a LR T M A e A 3
BRSSP R SRE A 20 THRERB, Bl KA b g Bl
235 PR A RE, AR AETRR ok, T A A T B A T fe
B WARG B2 Hh 238 S8 SRR TR UL, IFRL L2 i 2 LA
ol MEIER ARG 4 TR (B2 hah 233), =T
— P XA TR AR AL T .

i H., RIERTA X LE R RE IRAR B e, I HA A L B
e A, AN R R A BARF R RE . SRS L, il
AL T R —FE, #AEAFE T — U@y b i,
BB A4 50, A 12 5. EEK, XARBERD T,
(G —50 12T SRR W) 5 B 2508 ) R RE A 25 T 2 J7
TNT KEZG R AR ul 2 J7 iR pE I i i BE B . R, 1 WA
AHHYIE 16 SR ANEL, WA T 320 MEEE AARE . Xt AL LA
SLIRW 3 5 25 BR P 215 R 8 — VRIS 1 ——R 31l 2 A 24 AT ok
AR TR I8 R I A

Py R TAEAE R 1k 2 2 ) 1 0 3R SR8 I JIr R 9 BE
wiE, T E TSR AERE—ERE, MPDNRITER R
TRAEW—ANEETE, R R R R, 58—
EH, RE2FES, KEMRERK A PRI 40 50 S i
1A B L Y S A% X o SR AR S o Ry 1 8 BRI b I i A S
IBEAZRRNI T, fod R R O B A, B, JRAEK R
AR TS — DR A— D1 SPAIEATER, 2k
TS BONE 2

2 fil—,He' + h;

159



F=#a HA R

2 fili— H + BT
N T LB, SR T B i T o
BN RBR AR B A, B R TR 5 AR
AR Aid, B2 TRl dnfef S B Al O AP H A 3R (6K RE
1 5 32 2 A RO o B iR 1) IR HE—— 2 SRR B ) AR ——]
FHEREE S A S A A B i (WA S ez k),
FHE MR LA A

160



FHANE L E/
— B ETRE

B E—#UK, I HAFAIEE, &, 7RF 28 2 — AR
MR, BARAEANITESER (5%, KRB
SEFNPIEMMI ) o (HIRATEE, KA R S 1 22— Fb 2 g 2R
G0 WRALKBRILA T, A B ERA W R ARREHY, 2
H R 5K B MR A — B 1) B T2 R o

TEXFERTBORAB R, FRATTIE ol IS R 3], XA K
ARG T RS . BRI TAMEIR SR SRS R, Bk s,
HARES, AR RS AR KO T A — DI o
TR ICHL IS s ik iz 3, RO I G0 R X iz gl i B
iR RS WIRABEL 2 0 T M r Tz 3, H0 7Rz 3hfe
XENRES B B RRER 2T 4 )™ A — 2 BRI, AT ™ A A e
XEF NG AEY), WE KT A, XAz i
WM B R ERZ T o X B 1 B A0 i 2 BT #az 3l 1 701 A
PO AT IR IR e R X5, AR T (B T77) o XAl S B
G 100 ZAFRTIEE AW = K AT (Robert Brown) fEMFIEAEYIIE
RN E VR B, PRRR o A 813 3, X% — i A AR 1B
gy, AITEBIFAEAL AT — PP A A A —Fh P Bk (L 2
Bean/y)  EWEER], AT DR SR RS AR ELEE )

WRACHAINE, A, Bl /IMBORE 1A PSR B R A 15 5
PRI AR AR, SRRl RE AR . ZI0kER], AT
MBI IR Y RN PGS S 8o . PG, FRATTIE P ik
() 3 BE AN Y, T IE S 73 iz Sh i AR E (0 3 o d o X A 1

161



F=#a A HER

B 77 — AR FE o TR R A E LR TN E

B SRR SRR AETOIE, AT RBAERE XS] -273C, A
—459°F i, WIMHGE st ek T X, —8r TAIH T
ik X RIS RAIREL . EHFON T R WA AR
SEARATIELEE , AR AR TR A PR A MR L e Ll 4 ) e 1 B Y
B ZWE?

— YIS o0 T AR 2 X X R BN, R AT AR /N
o I, 705 Z BRI TSR M A i Bk . x4y
T HRBTEBEAS IS T MR B Wi sl . A SRR BE Ty, X B Sl
CBORBGREL; B T TR, XL TR AR — E R
B E T, AWIMRES IS IXWF, BRICTEBEAIRZS T B BA AR L
R T, YIBORAS R T WAR . W) 5T i 4 gt U B2 Bk T 03 T N 3R )
SRR . ALY, MRS (AMANREY), Bl 16
PPN R ARG, FEARARAY IR Tl 2 Wtz sl B se ik . 2 5]
14K (B -259°C) FAALFFEAARES, S AMEN 2 5] 1E 55K Al
64K (B[l —218°CAHI -209°C) WM&, 3 —LeWy il 701 WA B8
WINE T, CREFER IR P ORFFIEAS . BN, RS RE O [ 25

162



ENE L FE &

B -114°C, FEZK (RIVK) 72 OCREAflfL, b4 — Ly BfEfE
R AR N R PRI S . BRAE + 327°CHE MR, BRAE +1535°C, MM f
A RIRAE IR FFE] 2700°C , WY FAEAL T EZSH, EN1Tm 05 AR
SRR B —E AL E b, HAERIEA S AR AR A
IBENEEAE R, A FERREE N —OI 5, Jae i ik
R, HHA TP A R RE R R E B, R xR se
FORUE, XAHERIAE R O 2 RLEE AT 705 A I R £ B 35 BT
Kk, WX —SeP kit , 1 RREAE AL EIRE, UnlR g s T
AR A AERS M — A

[ A 731 (R X R AR B Bl s IR B, A b — F T RlR ) X AR
MR A LIARE 5y g€ 2, FRATT0 2RI, AT — 5K iAo 1
IR R s 2 — g I [], DA AR X BEHE EI (B N, 26 %6 AN BE SRV
TEITHC I E S, KBRS ARE B THR R, S 2 filf g
FrBOBEA . X AR BE R AT R T AR5k > 7B BB R, N
TR S, UL TR AR AR A, X — O R R IR
PRS2 PRI . Sk, AAHERERE AR A, BRA
SR AHBOR A . SR BE S, b TR ROk A
TERE R B WA BTG RN s skt ok, BRIt 2ot ek

TEFEAIEAL S, 7 TR RAE—k., Fofahdi BA T K
FHRESE T AR BTk, e A R MEENT5E 2R IT. SR,
MR TRy, o7 e A N R T A BEAE T R I AE
—iE T X, URBA AR, BRI A I 1 DU ALK
TFo BAE—K, PIBCERMAL TS T o AR A R
e—Fe, AFRBYTA AR R R 55 198 52 AR B
iy 1 B 30 BE 2L EE AR TSR A W) AR VLIRS WA B 52 T
TR ERKFR, ORI ) AR 23 N R T AT 1Y
FMTAE, ERC, AR —aeK, BRI IR E L
FEMOTIT R s 380, AR NIRRT TE, KAEF] 100°C
S B . LR — &, MEKAERAOLE kSR, win] A

163



ZHa HORE R

AF R

& 78

PSR, BT AR o B PO VR
fHRE, WRESET S - iR (Mark Twain) 7 BEROTR ) F

« g - iR A R EER . R GRUFSNEDS) H, AR — I R
JUASEBR IR I R AN, AR — TR IR R . X AR AT RA R AU BB 5 ok,
LAl K BB A o (AT AT R %A R Bk AT, 45 RIE AR

FINT, BREERMEOR, MAEEEIT K ADRMEEA I, WETERY . —iF

164



ENE L FE &

WY Ml AE g YRR, AR — S R R B B B
(AR L o SRS R AR AR AN BB J DT 1 A A 2 B, 3K B 30 T V2 I 3
SRR B AR TEIR

— PP B S, BRI R AR EAE -253°C i
B, WA EFS RS AAE - 183°CH1 - 196°C, WikETE +78°C, 45
TE +1620°C , #kAE +3000°C , 4RFF] +5300°C D,

FE AT LW 1) RSB IR LUG , B T 2R — i
W A —FEER T X, ki AR — B Z B S — A CEOT . (HIXIF
AJEUL, S SBER ) C AR B R . A SRE B P T, e
JNEN 53T AR B (O AEAE DR DRy SR 43— [R] %) R B A 8 28 A5 Ol A
A, ATRE S FHRETT, BUMBRAE T XY 2 B A AR
BT o sk B s SR B e L B B gl 23 78 kg B T
BEFRE, T EIRERZ, QUkaT, BB 1000°C
LA Ak, MIBERFULTEN, 2 FRmARGEET,
AR R A 22 T R ISR AW

FERPH I 22 T8 b, 1% 00 80 2 K AE, B S ik B i B AT Gk
6000°C . MiFEHLARFH “¥%” —SL B 2P RS2 T, MEErE
— LA, XEGFELTIHTEAR] THESE

FERTRL S, 0200 B B A A8 S 2 R, R AR R
FARGIINZ R T2, X fgos & RABEJLUTE. LT
L JUE 7 BE SRR A AR e i 3 ——— 30 A 1 3 3 A 5 T S = v T
REARAS 0 o e T BB, R T 0 368 A B A P 1 A v 0 8 DA
—— I B S Ok B IR e, R T SRR T,
T IR 2 ARG SR 25, PR HUR — G TR A I R A R
BB TFIRAY . ENRES R A, R8T
FKFEBIR IR, A LB A% SE AP Ok, ) S AR A 2
PG, — B TR, R aE b A C BT,

P B AR R AR R U T IR
WER+—.

® e
=

165



F=#a A HER

STBIE TN T (E79),

N TR B o B DA AR, 8 I T A o i Ry B B R T
(rfpT), BERDE EFEILHCE, XHERPRE, H
AR e A TE B N B oR R B e JL AR LLRT, FRATT
XA IE H AR A T R IR S XA N R Y TR
FA A R Ja —FEIMRITE

XHE, BATER], bl B9 E5 R LR T 02 E A R
KRG EI Y R A AL B A ORI e 72 R ST A Bl LR
g —RERL P . B A AT A AR T

Bd

Z

i 4
K

\ 4

10° }/ﬁ%#%)t%i

10°K P
107K P

10°K p

BT 7
AL

10°K p
-~ Hn 4)7;%
P ARG
10°K b<_ R 8l
- Kl
- kbEAb
-« B AEMHEA

10K | < ) & &l

that R L — —IpdAfA sk

F79 il B HE BN,

166



ENE L FE &

= iR K FFiEEh?

WERIRINE, BEARHAGE S Jo RN Y, T DA e i ) & i 47
TR, AT KRB MR RS 7o X T 2 2R AN 69 iz 5,
BRI F A B0 T 25 PRAE g3t 2 A4 1) T A TE
YER . 8 T HfX — i, iERRNTEREE T EAN “FRER”
[, BORTEREAN T G AT ERE — DB R (R
fHamHEFERHBXLER ) , MR ITE M ES)— T, ik
RSB RI AT SIS . M FIRE T el — Do npE B, R)E
ATy B, ik i, BoEJLE BTy (A
80) . M4, XA SAEXMEE STl 7 —Bg R, tnyr 1
100 LA, e ITiia Z2ime? E—Fk, BTN —KHEm
TEOUERAREF SN LG T, XA T2 TCE A 1 . SR, AT
MEE—T, o kun, RERNTAREUL L XA IR 7 E 5 — &
B E AL TAL, BIRATIE R R 1M 7EE 5 740 >4 2 19 i
GBI A R T AR I BE B A 2, BUTE, FRATRH ™ 4% 1 &L
STTERMRE XA B o LA B KT A A D a5 I G 2% A A
Xdgm AT, YadsmAa . R FRMREDS N A (B
80 H Ny 14) SATHEMIBEES, & X, 1Y, 73l 27 I 8 B 3 i
RS N A3 BOAEAH R Wl L 8052, Hh 5eak BF R 3 4K ]
R

R = (X, +X, +X, + +X ) +

(Y, +Y, +Y, +--+Y)?,
XHLA X A Y BEA IEE, SR R, PRI A A% B LA B
HOE B IR RIS AR E . N E, BARMbizgie 241
i, BIGAE X A Y RECE T, IR B S BN % 25 A 2
o WAL BAREC: B AN R TF E X idE S, RIS
SHNE-BEHSHOX —FmSh A& (BFEAECEN)
THIE, X,

167



F=#a A HER

P 80 B T 1

(X, +X, +X, +--+X)°
= (X, + X+ X ++X) (X, +X, + X, +--+X,)
=X+ XX, + X X+ + X0+ XX, 4+ X
X -KEBBFEAE T X WA (X, X5, - X,) FFTE
GRABT, MXX,, X,X,, %%,

FIHAECY I, AT R DA R R Eee . BEZ M
BGPTSR OE B TR Y, b A E
JIHE AT REMEARSE , BITE X & DBUE S, EfRag h—F,
XA, R “YRAT B, SR W DI BUEAM . 9 MR
AR — X0 ] LE ARG A RO0 R s N AOBCE O, X ARk st i )
JEo RAAREY- Iy WL & B4, WMBEEIRE Tk, X, &Y
SRS

X0+ X+ +X = NX°,

168



ENE L FE &

X TEx B & BU AR AE X i E B2 KIERFIE " .

[HE, S A ESWEEL R VY, Y R K B FRAE Y A Y
KEERPPE . X BIATF Ul — , FRATT A 64T 09 IF A 2 7 4% 1Y
s, MM T g, B ER T s s AT R
FAERTHGE CRAT . AR, AT BB T AT A A AT BE
FRE N

R = N(X* + 1)

% R=/N-JVX +YV,
ER 45 PR AR B - B AE AR Bl LAk J2 45°, FrLd
VXP+ Y

A TP AR T (2 th Sk AR Rl e BHIEAS ) o T 1 oRRoR
XA R R, Al 3

R=1-JN,
FHIEAR TR SR, XHlE: MRBAATHFSZERAN G T
125, BEITARM) R T AEIE B A B BB A2 0 1 ) K ERAKZ B L
8 -F Ak

B, RSB E — oKt (I EME) H—15,
A2, FEME T 100 KK, MEEATAEABE B — M A 10 K5
MR EHHEE, BUAEE 100 K——X F W], I BRI A 15 8 A9 K ik
HES HRKMEE,

M XA T LUR B et IR R A BT FRAT4 R IR
RR—ME TR, TR TR IR, WRA
RIRmBEE E FHERAD S (SEXMERERTFEI 1), fhitss
W HLB T, B2 A 77— DB R B CERFL 180° 125, flat<s
BRI Iml 20 B, Q2R — R I L B DA [R] — AR T A I
WEATHME A TS, IBa, &8 —BEBRKnHE,
PR RN T 24 LR A A A ZEATRE DU R )3 | &1 81 i i

o PERHILRE T IARE, RIS RO . — i

169



F=#a A HER

TN EESOCRHNGE St i A i ol o ANTH DL, BEDGEZ . AHLI
DI MREGE S, IR A AU 4

K 8L ATHER LN 4 BRI G A i il

WA, FE—HEm R — HEAR /N B A, R AR AR R Y
TPIAER A R, AR 27 B A W)~ A AR W ABe T & 2 IR
MELR . IR, EMMAREEABER, EREEL, ENgcE
AT BT Rass, e A S maJrm, Hikgia
A il %, AR DS AR BRI 2k 25 1 O A S BN
—Ho

TE BB LA A A — T /K P RO VR 2/ NRIOKE ) i Y32 Bl
PRAT LS Ao LA B A I 2060 T Al — /N XS (B3R 4T
") B —HRRL RSB, REH ISR BHERS, BN 2E#i70iK
PG A 1 T5, e AT SRR A L A I ] ] - 5
HWRSUELE, IEMFAIFEHE T IR A T B i Bes A Xk

XA RS TR P A R — T HIE, FRATR
BAWHATHY, BIEEL T, W e mmpor. W
b, FAVRAPIF AR T, EEETNAR CnZie) i
AHENMNzsk. BE, RNE-TRE, EAEFREESREG

170



B S B R B K VAV, TN T A — S K, [ IR R A X
PZ AR . WEX A, ROITMSFER], SRt AN
A AR 05 K B 1], 4 I Al 23 DA JEE 340 ) T3
BREE SIS —R (E82) o X R K Z I A iy IS ny A
H, B B R A 43 T AE K R A TG U BGE B BT B R Y
A IRIZAT A 3 B R0 2 T ARG — /N, R B 4 7
Al 5. K FRIRGRE (558 TR, W
I, PEYESEREE R - A AR, KW RAIL ),
B—J7 T, TR R AR 1/10 R/, ik, —4
TR Z — Rl & e — R . X R, B2t 1 B
B, 1 ASERASYURL - R A R IE A 4 5 ) AR BGR ET AR, B
TE 1 BB e I BE RA0rz — 3 RS A mEE) kLI
TACHIEDTIE, BIAEREhE 1% B, XAty B e, %IE
FIE B BEARE I 23 T4 1 R0l 5 923 B 301/ 1098 L LS i b 7 25,
AL, XRRYEOE R AR A, B4 E 100 Bbeh, T A SR
10 5 (/100 =10) JERIHETT ; FL5E 10 000 Fb4h, sl Rk in 3
A/NEE, B A SR 100 45 (/10000 =100), B 1 i,
e, EOT S AN G T, BT LA, A SRARTE S ELEORE i
TR s, ANETEW ST Bfrissh 8454 %,

7

- QN

a b c
%] 82
xRS NIRER I BRI . ——F%

171



F=#a A HER

FAMTHRF — AT BT Py Kobad 45 e 07 5,
Ry /B L 5 IR A (U587 SR (IR TE TP
S, ARG TR, ) — v AR AN A Y[R Z )R A 2 A 2
Foo PRAMEFHF A AT X IR E 5 T 19 UL b R . Ao il
Fly, HAbSMERALr, WAERETFZHE T XL T HIE
PHEZ RMAE G R Y P R T AR, &8 IR T A 15
R TR R T, SR AR NG . BENTS BRI
ok — S 5 AN Pz 5] .

GIERYIRRISN R E I 2 B TR E R . AR E ATk
H0; ELESIRNES, T EULT A AMEEZ . MR amam
AR, XEEAZ AR H TR R
Jriaehid 2, TSR ARG R IR T R A A T L
AfEAissh, Wi, EeRAZERFAGA,

SRR —dmii A K, X —Fra)E P E b AT A
BEIER IR T, X285 a3 i HL T I Ae A i 2 1
PABE 1 At X R XA ARG AR K R Y B AR O
A X AR AR R (KT REk 1), i ok
FATHENA G F A8 KPR E B E A X L [ A
T, BT T AR F A 12 B BE R - R L PR ] 85 AR RE L o

e, F2E—A S E A R Rl S E 2
. £ —=p, AEER], KHMEEREZHE B S NERIE
Ab B ICER A B AR I 77 A Yo I L8 AR DL 5 I AR ORI 25 o
XL ERR”, SEPOERE T, WK R Rz, e
J& 300 000 23 HL/RD, KFHAYEAE2 700 000 2~ HL, FrlL, 405
EEELR, R 2 B2l e Ao Rlikskim . Bt B4
ARbnst . e A SMTHERE, 5K BH P IR I A T
. SR TR B B2 1 EK (Hen a9 Al K

O YEELZLTERRREN, ENME T PSR RSN, 5 —LR TN
KM XFAUREPH TR, IR AR E PR35,

172



ENE L FE &

£ 7)), KEMERE 70 000 000 000 JEk, sk, St FiiEg
WEDUIRFERS I (7 x10%)* B S x 10" AN A REBAR M . Xk, 4

4&%%%&;ﬁﬁw3xw“@,ﬁ%ﬁﬁﬁ%%%ﬁ@%ﬁ

3x107" x5 x 10" =1.5 x 10" #, gt & 5000 4F 1 3% — [,
AT —KFE B W BTGNS . S IR BH A 3] 36 1 L
18 50 AHE2e, T AR BH 2R T80 25 22 B s ) L4k B iR ek, 204X
FH 8 38l 1!

=SV E®SE

EHESETY RO e FOR B R A ST E R T Tas 3l
A — ARG FEREATIRA— e, DL T il i T B AT 49
EAEXAN B — I A ——/ DB — iR, KB e 2 45
AT R E B Z AT, FAT1 et 5% ) — miTH 4 B ] S A
SORFFR AT RENE (RIMER) HT59k

H ] FLAAE AR TR R B i T AR T 1o AN NERGE, P i A
e BRI A E AR RS (ARSI ) o 34T
LAl ) BRI T A0 B T A R BEPERR O — F xF— F e pu e AR

RHE IOBLE R R BLEA, BEAE + =1, fER

e, BECL EWRE AR TESREE M, AR AT DU E H A W
Ui, AFIEMENLG G ? SR, AR MR AR T, FHdk
ARIT, X555

AN BAAE L — MU T R PP, sl Rl S PR T (3
PR OLE—FER) , IRAAMER i, A 83 Py 4 F ARy
AJRENE

F— AR RIS IR, fJa— IR A Som,
(] ) PRI TS S s o ] — Bl DR Oy Sl I v s e 2 S i (i
MOEr, W) , AR TIR . X AR, JATAT I, AR

173



F=#a A HER

Pl 83 PRMAIMCAE T ) POl AT RETE

ERMALER 14, B, @RAREOISERE,, #—E—R

1 1 1 1 NI . N .
Bl 2:4, Eﬂ?o Z+Z+?:1’ XU, Bk, =R

TEOLE I —F . FORBEBEW =AM AL, 7T RE A4S
SRR AR

St E E E E R R R R
MR R R ROE IR R
B IE O ROE R OIE R OIE R
I I I I o m miv

WA T, AR EROIL2 g, #=HARER

HHL 2 y-g o SR AT AL BT E— IR RID I — EPTRMILEY

a3
ﬁ ’ %4%[‘§0

XA B IR AR, A, BATER TR —BTEH 4
MOE B GO o XA LR 16 Fra] gt .

S—Hr GE IR GE IR R OE I GE RO R R R

A IR IR GE IE OROROROIE IR IE IR RO

174



ENE L FE &

=M IEIE & OOIE IE BCORIE GIE RORCIE OE &R
VUM IR /OIE OIE &OIE R OGE OIE RCIE ROGE R
[T TmMITmMmMNVIMmTNVINVINYV

AEIKHL, I E RO, 84 PR R R

. SER MR AT R, A

e TR R

WA RSN L, OB —Z2, e RKREERIIH
JEERE AT . flin, P8 10 Mok, e A 1024 FhonfaEPE (B 2 x
2Xx2x2x2x2x2x2x2x2), A, WAMRAATEDIXLER
Fobte, BT A 13X LK A S DAY R, ] RIS
FIBBER N g BIE I, B B s RS RIS DL b % .

HOT, WATER, HEPUCHEAT P I T A4 55 T2 — AR
TR EIE R Z R, BAR TR R

1 1 1

2 X2

[RIRE, FEAS = A 15 1R 2% 75 DU A 1E 1 74 HEE 2R o0 B vk 5 9 v 45 2

1 THT A HEE % (1) e 1
1 1 11 11
8T %2 262 %2 % X

Rk, #5A ANGRZE 10 WS 2 IE LS A 2K, R

ﬁﬁ%%i‘lﬁ%ﬁﬁlo WA B, Rl . X M50 0. 00098 . B3R

B R IE G AT BEMEAR /DN, KM R T2 —Mbla! Xt
“HESAHTR” BN, BARHITE, 4o B4R E 2 R 843 5] LA R R 49
FH, RTARERERAE—ANFHOMmEAR AR EOHE,
AAVRTE EA DR, A — AR R R 245 4248 SC 3
W, B4, AR AR S AL S SEAE S/ M A AT 2 |
TN, WAE AN, RECBERRAT AN, AR e R

175



F=#a HA R

REZTNFH ST —A (REIR—ANHAT), IAMEERF T
m%%%@k?ﬁﬁﬁ%%%m41%

FUFIAEDRAE T PG IR . 1E S 4% — B IR A ]+ b 3R BEASAR

H: %%ﬁﬁmkﬁa“%EFﬁ, AR RIGIET, XM

4%#,%4$ﬁ$%%M$%ﬁz,ﬁ%ﬁﬂﬁ*&ﬁ—ﬁ%%

B2, WARRECR IR AR, AR,

BARE, o R, %%%i@*%%%iﬁﬁ n
ROREORIRE “RARE, RAHF, FHFE, - TR,
SN AR AR

TERT—Rh, BRI TR Z RO T, SRR, S
ATREVERN s FESE—A, B R BRI RSOOSR
P, AR B AL R AT RETERCR

LR BAR Z ], B4 Tl 2 A ARG 00 1 A 1T )
S AR HIERD] TIX — 5o &1 84 gy TP 2 k. 3 kL 4K,
10 YA 100 RABEME, FAFRIARIE, RO AR, wTRIE W,
PR 2, BRI LR AR BUR B, 1B PO A—F X —F 1
B2 B R A L A 1

P, 7EH2 ). 3 AE 4 IRIIEOL T, GEGERE IE I el S T
AL SR A ALY o FEDS 10 RITE LR, R 90% Jit IE 1fi
s S AL ARARME B, AR YCECE 22, il 100 Yk sk 1000
W, BRI R — e, R —2FxF—2 4 70 A RS S
T —mini, 1ESEPR EdR AT REH BT

BUAEFATF M M 2t 8 MR 3 % g B U, f ) W A — o
A AN TR, SRR B AR 2 5 Ry T fE

WHFRIE A DU PR, BT A REAE R R B — . =
IERSYNC SIS VLG T SIREERE L BICE ) TP S a4 ]

w XAENE A T A SFERAMENNT . —FH

176



i.0

0

09 +0

240

R R

K84 AREUIE. B rAH X UL

W25 1 DR R A — T R S A LK R BT S RS A BRI B S Ak,
ATHEFEVEAR LS X J7 38 AR 2 1 4 B A0 48 o 1 B Sl g0 B
g ——HSEVEAR A S X R AR I A0 BT TE, IR AR 5 4 P
Yy B A F YR BT T — R i Boik . MRARTCAUHIE, SnE R
HRi AR P A S, HFEMSEEMTT. X O 2R R
HWARTEE, BT a0 B2 ) 1,

BAELEFR AT — T Fh g i vh R 28 2 & B A ORAT O 25~ o
A—Fdlamfi “F4E”, RIS skpEE TR—EE (K85).

R AR BRI — R [ AL, 28— sk R A AR PR, R
R IIN 4 SKRB S — 5K TR — B QR ety 7o —mlEdt
525K, e 13 KO, TEMRBEES KLU, XFAE @ 2R

FT 123, B, s T LA . R, 4

O BALEET 52 LMY ATAEMERE K AR o DR E R,

177



F=#a A HER

= A IIRHARIR TR FE G I TR g Lo e
BEOATRATRR AT AT S IKABIE e, ISR, IFE, (5%
B, BN

12 11 10 _ 9 _ 11880 1

51 50 49 48 T 5997600 ~ 500°

{HIE, RNELDCARDES00 K, —ESRE—KFE, R fe—
WAEAR], WAl REELR IR, FRATX BAULEFETTE T RErE. A
ATRE, MRIES00 2k, —IR[FEEMBAR]; WrTaetatEaM R, K
S UOIBOR T R, R B R iR ey HOZ7E 500 Wik,
TREAL 2] — R R AE . RRE 7 AR o] RAHaaC H, AE 3000 J7 YR Ui XK
Hh, ATREA 10 IRAGE S sk R (AR —iK “EE” EWN) BIbla,

Ji— PR R UL DR B O S AL A R T E AR OR
ZT T, N SRR BEEE—A X F—AS xR
(BPA Pk — %, 5380 3 sk AR A o — S8 ani&l 86 frn
FIMTK S. 35K Q)

K85 [E{E (FRBE) K86 =k H (FE/R5Er)

MR =Sk PRI, SKPTSKREON T+ A BCRTCRTIRRY, HAE)S 3
sirb, JUPREA P 5K -SRI T Tk — B RO TR, 5 3 5K SR sk
(55— sk BOHIE . OB T T 6 KR (WPRE R —5K S, —5K
Q, AWLILRIT 3 5k 5 M3 5k Q) nlfte &, PrlIsh =ika P 25K

« JEIC full house YIFFH o X IEIEIX I 44 7K o

B

178



ENE L FE &

MRS AERARI 49 SIS S S R IONE, TS5 DK

S

PRI

S W Ry

WERA GRS o, HiE, #51=

65 4 _ 120
50 " 49 T 48  117600°

XZEAZ IR —F "

IR, FRATERESE AR A “MiT" (R SRBGELE R Tk
fi) SRR ARSI ALEE T AR AR EEAT S T R BL A A
A

XA T LA Y, v — A 4 R G S
EREEARE A A B o 33X 8 58 2 2 A a2 HE Y
We, ibJe S R A AE A S0 45 A SR Bt I B i R T
AR TS B S AN 2 3 b A R 17 AT R dn 2R
JE TG E W, BATAIA AN, X TR0 R A S F R AR R R
Kt AL AR R G AR

T3 — AR P R R R A R BT AR ESRT
A, § L — N, ARIE T W AR R — KA 2 A H 2 i
TR VRATREE S A A BEPEAR /DN, UMUK R 24 A =
BITIRS AT H 2, —4F504 365 KIE! BERA R A%
RAEMRERE, L, IR0 24 DATAH, WA AAER—KIZ4E H &
FEPL —E AR R Z /ML,

SR, PRI KRR . IR A BB N E
fi, HEPREOLEE: 24 DAY H, AP BEJLAMWDA

b S MR N, P AT T CPSk— 5 (B EAETR TR
BRI UK IR B B AE 25— SN ) o R B
ZXtixgngzlzo
50 49 48 117600
WA, 1350 =Sk 7 R Rl
120 -12 108
117600 ~ 117600°

—H

179



F=#a HA R

A FAREE S AOBER S A s iy, SEPr B 22 HEAS H BUEE A5 Ao
R,

FRHUESOX — &L, PRAT RS —ak 24 S A9 A4 B 30k, s+
W CEEANSR) ZImF5 BEALE—TT, B A 24 AR E
BA . IR, BT AT LASh AL PR AE A0 Db v X P~ H
OGS TR AERIE N, R R RE A H AR

FMVRIT 24 DN B S AR, BBHE TN,
i H AT LU — e E — K. B4, H P AEH—
PARAR—R A BB ATREVEA ZKWE? XN (B4 Alfg
WAETAEM—XK, Hit, 7£365 Mlahfa— 55— AHE

f, 364 AT A BAOSCS ). IR, 9= A S T

A NHAER Tt WA 0SB 3 T PRI

v 362

I, A HAS S — A4 AR BRI <,

361 360 s e A ey 36523 342

LA XL Sk e, A B P XL N A A AH L 5
RN

364 363 362 - - 342

365 ~ 365 365 365°
R EBCFW I LA TR, Lot al DA R Bk, an
RAGH @SR, BRBAFEEG— L LR EY, XWAT
VEZEHE, 455290 0.46, X ULBHZE H AN AHE A I HERA /N F—
Ao AR UL, FERXPIFTIRA T, A A ATE R — R H )
FIRETER 46% , A EAATREN: R 54% o Frlh, WSRARAT 25 4~
JH A s B 22 | (HH K W 7E R — A > ki 256 A H sy,

@ RSP RS E N EER, I8 ATR AT REXAEA!

180



ENE L FE &

ARVRAL AT LIAH 258 5 s PN Tl , ZEA AT R ZBAA ST 44
HRBE, e A 1B T AT 2 |

XA HE A R T — MR R, eI W
ZRBLFIHE R, R ZOR T AW R 2 A AE, RANEH
XA S 2N, Hpibea AR BRI R R R SR, BR—
ANGL, HAAFERT T2 X5 1315 X 1 RIEESTIE UL, ek
AT RENE o ASRMIALE SLERAAT THARAT 10, mT 2 AR A !

A — R TR A R R A A AR R
U Hok, FFREHR i Hoh e Ry Aok, HRXIHFAET
HERXMRKRE MR —EKE TR R 2/E4
FE, MARENR “—E" KB4, FRIFUSRERM ETHE, |
i, FRER L AACE WL M2 AT A BRI LR SR
BERERE A 2T o ALFNRE — I A G MR
B/ NBUER R TIE . AEZEARH T (Edgar Allan Poe) & 44 /)
Yo (WA H, AR A—(#EEiEEE. S K2 RN
M FEtRERE BRIk, KB T — sk F MR VD LAY A f 4R, XK
FRAAER AT 2 WFE AW, (B ECE R B %2 T ko
FOHLRE ol B Y — L5 B ol B A L AR AT S ok, 775 A —
AR E, R PRE - MERSH; 84—k, 3
WX AR IR A 2 R R A UTAT S, JoBERE W] —
AR T (1] 87) ¢

FMIAYIRE T RACTA B, 4 HRIA 17 2 i it 85N IR 20
5. BIS SRS RE RS, i + . 155,

AF L RIS X B TR T, TR LU AR X
Bewitt o e, A B S rb 2 A B B A AR X A0 3 ok BEAT 10
Fo MMMRIEAET . BEME R — B3Ok, 95 HO i+ PUAT R

w AR (1809 ~1849 4F) , LR A, MERIGUIER . —FH
o PO Kid, FEREUR Kidd, & R E FIIB AL, SoA i, —3F&

181



F=#a A HER

QY 5311 130D HsMM) 5008 48 mu0))as; 1 4 (54
845 3(88)5* T}%(}&S;‘.%*?} 8)*1(;/195‘);8*12 ;"’1(;99
S€*2 ($*~4) 87 8%14069285); )618)4%% ;1 (19, 450
8);8:8%)54818554)485152.8306™81 (19,98 ;

G8HCR0040 41 1605:88,3% W,
ﬁ’\' -
(\A\

L—_\

87  FELEMTR AT

If, #e3€tL " (Edgar Wallace) BIMTHR/IMILHLET, B—E085FEBEH
IEUEES, LRI, FhF e MBIRIREGRE G, Hapm 7tk
TR BB D HEA I T

a, o,i, d, h, n, r, s, t, u, y, ¢, f, g, 1, m, w, b, k,
P, q, X, Zo

A LEE T —BOE AT K i A S, A AT 8 B I B
%, “Wing,” AR, “XEUE, 8 KM e.”

SN, TEX— S EMEXT T AR, HERM, A E &
IS B E 152 . “You will find a lot of gold and coins in an iron
box in woods two thousand yards south from an old hut on Bird Island’s
north tip” (£ B3ksseh 83 Edd 2 T ALK PG — /N
W, RTAREF S a4) . XBEAHE 1 e WA Nt
WHER S LR R AT, MR XS T

S EXT T, XA LRSS AR AR O KB, Ak R T i
G T AR LR B . T T4 L B AR HE ) ) A
KT £,

« A3t (1875 ~1932 4F) , FEEVMERIRINR . —FH
o JURPRIREZ , BATEEI 8T EHST, fIftk, —F4

182



(s B FEAE A b bk
8 33 e e
H 26 a t
4 19 o h
I 16 i 0
) 16 d s
* 12 h n
5 11 n a
6 11 T 1
( 10 s r
1 8 t f

—+ 7 u d
0 6 y 1
9 5 c m
2 5 f b
3 4 g g
. 4 1 y

? 3 m u

T 2 w v
— 1 b c
1 k p

P SRR A TR AE S T BRI HES Y (e E)
%), Brik, AR g RS — 2 & AT S 5 R — 17 T RRE A
FARIIE o AHZX Aok, FAEAT AR T ngiiugynddrhaoefr---

AT A BB

BAHER? EAREEXA MR 20w, R T 5%
B BUIIRAAE F] B 75 — B 50 A BRI e 7 ARAS AN 25X 4, [al
o PR, XRSCFRE T, DEGSH AR MR A A
EAEH . AR EMRIC 2 K U — PR IR I GG, AR5
PR JLTUAR S 0, R4, Bk LE 2o A2 FHRE =3 R DU R fige i A~ i
ARG 2. WRX NS T — KA, IR A S H]
BT

UNSRATFPE 100 YAEMT, P AT LAARA FE40 i W7 1 )b A% v
2450 U (HAAR A P54 R, R Al fEH B 3 Rk 1 R Sk
WHBZ , AEAE A BORT I, X I B A I — AR

183



F=#a A HER

TR0 S B RBOR D, ARV Gk AT b, )
AL SEAE R AR A S 0h b SR A 40 T BRSSO B, 1 5B
SRR B 2 “8” he, FMMbERER], “88” WA
TEX—/NESCFH &R B (S R) . REMIE, e FERIEHEL
HWAUE ), U0 meet, fleet, speed, seen, been, agree 5%, FH.yX, N
R 87 BB N e, WE—EXMERN “the” BJ—F/rE P EH
Mo EE— T, kB 5 487 XADHG X BT
W17, HEREAMRBE “57 S, “4” b,

BEEATAT L © 238005 2 A8 X 03w FE LA 4 B Bl 2 S
Fo FRAEFECHIEXLE A FE: “A good glass in the bishop’s hostel
in the devil’s seat, Forty-one degrees and thirteen minutes northeast by
north, Main branch seventh limb east side, Shoot from the eye of the
death’s head, A beeline form the tree through the shot fifty feet out”
(EHFSER RGBT AEFSET. A4 13 5, 2T
AR FCRA AL, NEERGIRIE T —4, WARRMKE THT &
£ 50 32 R),

il Se AR B R R I B T REIIE R R — 1. AT LUR
BTSSR A L E BN SRR, X AR T TR
KEL, MREFRBAMRSI AN A, BMELEXA/IVING
“GEITREET b, FATWRETEER], & TREA SR8 1 ZOR
SRR, — B RERBR R AR H , XA 8 3ol 2 722 i 8 7Y
5L

IR R A S92 30 2k S B A 90 W 5808 1 0] 1 M A — 1>, X
EE ARG KRB H (3 MNEA —A 520 RS2 A
HIEWA T ) o

T BGIEX AME A (), A T e I [, RUZL SR
[T AR B X ANRL T, 7E— RoK4R b by 1 E SE I
AR A DL, B kST A KSR R, R T AT
LRI BE R ST LA At iR E— AR mo XA TR A

184



—EE, BEFRREMFRKSERRE, FOOBAE, X
T 3.1415926535 -+ (A FZ ALY, Al BB E LY
T

BAEACHE T T b, P — MRk s, bR Tk
(14188) . BRIRESE AT AE— 454 T B, L m] RE AR P 45 1 Lo
X PR OO A BIBL 2 254 22 KW

I 88

ZHEREMR, Ho AR A FREE, FFiE a5 MRl RS
DR AERIREAS 2 b

BJE, KREGEAEHTT b, MEEARA TR M7 B ARE
AR XA AT REM R DLV ?

TEFRATHC XA AT 4075 08— T o KSR AE AR LA,
AT H SR B B I A 30 5 A R L e Kk S8 2R A 1] BT R
MIFEERDLRE , ANI&l 89, Byl T 3 FhELASER, Oy 1 faj i &
WL, AE KGR RE ) 257 S BE ORI B (L, s AR g 2 BT, fnsR
KEEH R B ARG, MBESRER (Wi a) , KSE S5 FANAE
WERN A, sSE MBS (Anpil b)), SRR (Il e), K
SO ATRVETE— 450 T L DU LE, QR AR — R KRB TE
EIT [ BBE R T S Bl el i S s, Wk S50 57t

185



F=#a A HER

3

.
]
:
P
HE S
PN
i

+

#

Q-'

THE
e
. H83

&l 89

HIZE (Mna), RZMAHIZE (L b Al e) . BoA)E T 89 2
FRRA PR A7 th ok s BB LA BILE S 2400 2 K S0 R I A2, )
B KSR A T ) BB, A=, R
RN PR E 5%, AR, MMPENEN, EREBHE, W
I S KI5 I 0 B EL AV, K S BRCE  fi
B, SHERES, ERERE L X TATRHEZEmE, H
TERRAO(E R R FTAGR A TE X MRt . (12189 U 1™ MO 311755k
P52 — Bz )

A TR, B e 3 AR A SRR SE P AL 2
MAIE T HE L, ROICEFEE (FEE 89 L=
) RS SRS B B AR TR AR K SR R BB, BN

© e | B, SRR i, 02w, st el

186



ENE L FE &

TR RYIETZ(E, KSR SR . X, AR A A A
JERRAEIEZ I T o IR, KSR AE— K NI,
FARAY RAERT R 2

LR AN, ISP 2 5 A RSS2 9 LU (B S5 T
2 M AR S 2 B R AR LM, Wt v, PSRRI,
FAET A C BB — B FRBR USRI Bt ARl L 8oy BE

WY, P IR 2 T A HBUA LGP T 1o TR M Y TR -

U= BRI JE (KL S AT S 5

2

- o

I

W FASE IR Ny

S

T AER N RRHER B (0 A B T R, B R o 18 i
LA 5 A " (George Louis Leclere Buffon) 446 ¥ 3% 119,
LI, AL

LBy S50 — (o B 9 B KRB BB (Laszerini)
TRy, A T 3408 HIASE, K—H0A 2169 KSR S,

= e s S s e —2 X 3048
BATUSHHR AR EAR, = BERT =

SREHEAILE, — ERIE L AL NECA T I A AR TR !

IX A1 Xk ABE 25 5 1Y) S TR TG B — A R B IIE . {E
FORIEILTOBE T, AP0 R LA 1 17 L pr) B AT 4531 2 5
MR, MWABARIE L, EE—MEE T, R—EiE]
2.000 000---, PR ZEH 2 AL 255w JE P i o (19 m (R BR2E — R/

, HI3.1415929,

M., R EIA
MCETRRSE S8 e I H 8 AT BT AER R B, RAT1AS

« A (1707 ~ 1788 4F) | LMY 2R, —FH

187



F=#a HA R

H, S EREEARDE, XFEREAARAEARN; S H
W0, oo R . R AR AR A B 2 A BOR T 1 4 TR
JEF AR IR, AR AR A T, B R R R R AT 2
fEI R TN BN, O AR 2 0 50 T R AL . B,
SFAENR, BMALKEEZ =L, SitEm Lk
AR DN VAU ESE SO TP e a6 2 | 2N T e e VR @ T & ) P o it
PeRborT, Gt @ A F 8T O AR Y BoE . AT A
BEUL: R IR R e R AE— 2 K P R kL, Y Bud AR
S o B P - a1 N R S B B B R B o = B - -
FR G THEME

e TRIFEIER, fEVRAAERXARTH GG E, MU
WL RAEHR T . Moz b A4S 2s ] B A b 7 4 25 o IR
A BT X s SR AT R — AV, R E B 7ER
T LEXMEIMEN . Aid, EAEA AL 6 FHIF R AL R T
Aety, CRABRTRAAME,

HTFREX — s, WA A, g T
[T AL R e 155 O O B G W €25 0 8 T Rt 7 B a6 I 2
FIRAT 2RE M AT WE? XA )8 4R 5 01 18 1 Ve 2 A PR s 1o (1]
B ARRE— A7, BT R R s
WAL AR E AR A1, I QB — AN B, I 1o = e ) b A L
SIS —FE

AN, A, DU BT AT 4y AR AN R AR M R VR
O V=RUT S\ €y T e i e W S S NI R A P I S s o
Sy FAE S R G 2 A 43 A, 1E A0 — R HE B 1 A E S o A — R, —2F
X2 oA R A AT RERY, AT CAER] 84 BT X —A T,
TATEFR], PIPErRER L (85 FEEBK), 50% Bya] ferE
FUBORENE , MBEMRKE, WREMERR AR TR, FE— AR

O B TUESTEEEERKR, ZEIEARS, U ERRNETH DT,
HIFARE M HAL S T BEA

188



ENE L FE &

RN G L, 2945 107443 70, BT B R4 0] (k42
efa])  HER

(3] =10
B 1 St 10717

B, FRS TS5 AR/B AL EEZ S, FHIL,
MG ] — 3t B 3] 55— i B 0,01 Fb, XLt i, 7E—FEh N,
=BTt T 100 IRE B A . T2, ZMREIEeLT4HH
(BRZEih) WO A, FEBLAE | 1077520 0 o0 oo gy i
AR E A R 1kt R 107 FF ) FIrLL, it e 35 AR Y
P, A FHL K G BRI T M

FARE—ABI T AT AWK, FRATHEEE, thFIoR
Wizgh, KoFaLiEdm &N Rer iz, (A2, hTFNE
TR, KT ABGER T

WESR B3>0 Bl A2 By 1) T ) 50 42 32 ME 2R 2 I SCiRE, FRAT]
FENZ T R XA — AT BE M A2, AT R A
KA FHEREAT ) B TR, SXE T R 1 K 4 T LA 1) R
MTRED, BB, FERLALK TR S, R 121K FJ5
1), PHCARERREGX R “ oy —BUR2”, Xy, RATEE R —
AR S H PG ERE AR DL R B 8 R
FEAR !

T3 —Fi ] R PRS2 7K 43 1 A R PR AR A R b AR P AR IXAR K 1 |
2, HIm_Em KL, NS Tk, BA, N ARM
KA WAL X APE 5EWE? X IF A LR AR RE, T2 A A g &
Ao B, RIS — T R RNGE 3 & 5 TR RS

@ —[A 10 BERGE, 15 PR, 9 BB B ial, (RFLA 1350 S 73R, 55 x 107
JEAS, AR5 x10* AR, ERSFHFHEE N30 x1.66 x107 =5 x 102 7, LA
BAAFECH S x10%/5 x 1072 =107,

@ WAFEIER], b T Il AR T A I ROy s s R e e, Bk
SRR R A A

189



F=#a HA R

MR LA B, E 13 i 5 2 K4 T RAEE TR
(ORERAR 07 B0 5 TRIRE, PR Rl 988 T — 38 4 43 - 9 25 K
SYENRE, [R5 A — AN 4 T 55 4 e e A, /N F
AFRL ., B, FA152bRA BRI R 4 A, 1E A B
FHESR (9 43075 .

QISR B o R T AR I A, HG 4% 7 B AR 5l R A
THTRERIRZS , UM R LB — F BRI — e S 0k, fER K L
BBk, Ta, BaRE RV, BN REMNBER
TTREAPRZS Bk SR T RE IR ZS o S HOK 29 50 s 9 BRI A B2
IR B R R AL, BB A K B — S iR e, B
B, WATATLIARER: — A 8T 2 F RN K5 3h e 3 it 22
HAEMER K F O A, T Y AIE 0k, PPk B AR A
B, ALshik B T RAMER . FER NS S IR b, R
TCEBR, 5 F4 R0 BT 2 75 A — e AR R 7 8 1y /N
(Inzs SOBAETEF )R HU R 107°) , H e, FRf]— e
BB AT, SRR, BT 5 R T B B
MG PR E SV, BUAE, DA A LA o
PR AR IS IR . — A% & % P AE4T B A 8 E A,
P FEAIG I It T R, T RUE T AR A, A B T e
Tk T AL

R A 2, AR T (8
et s iE e ) o M, UK ORI 4 T ZR VG IR )

SR G, FM 1T AR e, Sk 8 TR
G337 A R 5 A TR U M A %, AT o (1 10 35 3
A IPAL M 2 5 R BN . BT L, 058 B SRRl & B o B
RAE, WL S — A AR S RBeE A S, AT ABF S 28 L
WoS ST S ok . R0, B4 TINS5,
DRI R SE R A, 490 1 1) A B 4 TR 1 S 22 OLIE B LA R, 3t
STHAYIRR A S TR — AT is . RIICSEH, —

190



ENE L FE &

PR —2 B AT o ) K AGAR 09 W] BE PR & RICF =ik 1, J8hr b
AUBRMRAR S KA, FlY, RAPMWMEHOEETT AT L
ey (BdeiBd BE), REEHKZERE T LT R, Xk
HEBR T i 28 2ok shpl” @ RI7E IR T iR . R
TR AR EE USRS g i R i —— T e, Rk, AWl gt
AR, EARIBERE,  HEE I KR R HLAG T R e A
i, ELEETERY BT AEZEIR, BJE PHE de s i vk A el L

A2, EIEMZEIRHUIE B REREA B SO 2 . Rl E S AT $hag
RIIRWE? B Z T LAREASCEN X W A, 2 BT RR R b T R T Y
P R — 3R A5 LA A, LR S A B Bl R A
AR, BHEWELT TR RS IR, X, A REA A
RIS O — 543 #0548 O 16 ZE R BB AR, 3 B0 23 000N
QIR NG AR HI A, KBRS R WiEfu], &
Sip R B, Wik, HES AR RIE DN RK—2iT T,
FATAT LXK A M i X A G L . 76 6 BG4 1, s
—A S5 EEREEY . RERESEER, XIS T RELE A A1
REBREOT, BATFmRAENR . SR, EEER AR E R T E
H & B, FFHX R i sE & i AR 38 5 E I

R, FATATLAE — > R G S — 3R W R i s, HE
TS PETR T 30 20 v A A I R 0 R /M AT 1 AR,
ST —RBFRFEHGS T, wREMNREFL P35 %ERF
ERFHE, ARARRGBIE A I — Sy TAA F— ey, N, TEAT
AR ARAEHABTF ZAE 0T, AT IE XA .

TIN5 g

WA AT — WA THE, RFEELCE R, eI —T
e SE AL AE IR ORI 70 1 X R GRS i, A IR,

2

RE

@ APE CE-JOKEL”, RIS ARE R TTAE B AT PR B X
SRR o

191



F=#a HA R

JIAFETRRAHEDN, A 22 NI 40 H 2 R F . iR Y R
MRCRAR D, X IEM AR ARE T .

ZEGIRUL, AR ATHT i1 RS SR S AR B Ta], i
WKASH AT 2 — WKV IET RS 0], I OU e R PIRE T 95K

L AR 10 Sk, R gl X0

0 4T, AR B (3] =
107",

RS, XA R RFAR /N, o0 MO R A RS Rk
BORBNERMP 5 x 10°0 GERE N 0.5 A H/F, HEE HA 10° 8
xK), L, XA EE R AR AT B A 10 RS H— R L&
BFEXDAME, JrF 75— L FE ) — i 504 v 2L (1) 1 D0 sk
HAReE kAT . B, 20 Mo FAE—3k, 10 N FAES —3k
(s —umz it 10 Na3F) MIESL, sEaLU

(%)10 x5 x10° =107 x5 x 10 = 5 x 107
RU4EFD 5000 7R IR LT

i, /MBI, S0 T mimA s m . e
TR R, RATESFE R, 55T AW 7 A 17 B 46
¥, SRE NETT, B AR A Iy & A SRR AR R AR
XAPRON U i 25 Bk %, BRIV 2B bl A EEEN. #
n, MORBHYCEE A b ER R A, KA XA S il i 7oK
FHOE TS Hh i o s R, BRIl R 2wy BRI r AR s, [H
A A BE 1) 23 €0, A8 75 b SE PR 21— 28 X Fh AR 21 (K 8500 78 H Y% B
ot HAXE KEAZFELNRIZEE ., RN E
kv, RAS KT ERE, ATEAREWREILERRK,

D 1 BOKGT 0.0000 DK, WA b 5
o PR, BORERA 10 TR MBEE, TR 10 S50,
5151 20 A5 IR, —

192



ENE L FE &

TR P R R e A 2 B KR R kg, RO AR A B
ST, Wk, MRS XA THERE, BRI K ok i
DABHERC R 2, 2 ol T 0ORE 78 454 O T i 32 31011 J g /TR AR Ak
HOE S0 S M YN S S RS Ry DN B BT S SN L% S A D e
R AMETFL A A,

FATAREEZL ], X F X Fhik vk & = S i /N, e e
WERABWERE? — A, —ERE T okiEL, B4R
AT HASBEAS BUHLIGS S AU s ke 2 LAY R, B ATTRE
ZER, XEMERTRE T EARRNEL, AR KX E
HARIEM . FE, XNERPOANZE: TN 2R
WEEWKESTYRNEE) . mi— 4§, & ES 7
KARTH %, Mekit, #zshfmEssh X anfifeE, ©
PSR R o o oRedi 25, SRAF AR — A ANTES S 9 AN HE B R K oA
REIVEE M WARRATRAE, M2, RZERIMACHER—1
gL, a6 kel (A iR ATE &% Kk
RAEIMEFHE T o Bk, FRATICH IR ATTAS & 40 5 i e 3] st
A !

U 3G I A R B A IR EE, AR T P E . S
b, AERENREY NS S0h) A SRR T, (Wt
e ok, JHEENTAE RERNAEIY A F UL A S, A
A B TR 2 T RBRE W/, R M — oL, gk
BEAR S A Sk 43143 i — B AR AR 73 F B, XA i B
AR AR . METE A P B BT 3G e g AR
PR AG 2 1 — S B 4 BTN IR, A b A B 1 3% ) £
e e

X XA [T HE AT B S T R, AR X RN T JE . A AR
PIHERE A Al . KRR EeER A [FF, eI TR 2 BHO6. B
JEHER TR BERE—— T WA AR N, Bk AR YRR Be it
B ——22 50, APHE T (IR, YR gkt

193



F=#a A HER

T LI, SURBIER 1o Uk, e R BT ot
EFARE LT AR R . OKFHBOLRER A2 2 2 A 1l
YroyT AL A RE s QR FEOER R R AR TR RO M, 6 00
WSR2 1 W AR BRTERUE: KL
AP R, ERNERF BRI L, s T T, i
EANTRES F IR A2 28 FEA R P (1923 1 A A JCHIL IR A5 21 ) Jo
Rz, MFDERRIUR (B 5 msh¥ienztayy (SCAbshyy)
KAV G, PRI AT DA SO0 A ) A T

194



CP R
—. R HMAEARK

TEVIEYIRAS Y, BATH Bt T AR BCEER A R4
WO EE A — AW X AP A TR 7 % TR 8] A — 1)
PIRATR o AR AR A= Py 1A T A TE 2L WR? 4 22l E b it
TARAEY A5 R B ) A A A, BUAE T DU R 2R e LA
IR EFNIDEIN YL

HIRFV A BRI, BAVEFEER] — 21K AR 28 mih 1A,
W—tRP . —PE —A Ao (HE, WERMNAER 2 PLIAE T-0F
FUEMIRIFEANE B, ARG S TAE A O i A f i LR 2
RV IHEAXTR, SR IRIETC#: 1 o

DA 2B B R R R B R . — B3R A= AR B
T AR S A AN AR TR AR TS TR OF LS . A — S8 [ A (s
WAL WH L. OSSR , b SRR (Ui
7K A IR . AR RPLIN) , A SRR (AR
WAFEATELATRE ) o I, 1E T A I 1 = 281
I, AP BB B B S — B o B . R, FRATTE
SR, G RMAMEE (. B, 385 . SRR (n
B SRR ISR S AA (k. IRIAE) T

IR, BTk — 20 ARG A Rl ) BT 5T T Bedt A7 0 A, AT
KB, HER AR VR R AR, R R R SRt — 2 R
JEUF A JOU S P 32 122 ) 5 IR Al P AR 7R e R A HIOR 4R
FE— K T4, B — Ko 30— A SR R A~ U

195



F=#a A HER

TG A A IR ] AT TR A N By — K e s
AT BRI T AN THBRAE—BA ;M
O3 1 ORI T SR I as Ak

e, TESMHT IR AR S 28 BTG ALK T, AT H it E
ORI E, Ak, Oy BHAE, SRR FHEE NI RAS R A
5 Ee9 R, REH e AR,

XA FASAERAIZY, AT LABURAY UL A AR MR B RE,  TE AN
AP B L A B R TR B R X AR RSO ORI, R
Y25 P2 R 1k TR AR 5 2 W A P A ik i1 = A A 2, R RTR
PRSPPI 157 BEsA . H S SRR ORI 5 X 28 ) S i 4 Y
LA AN P TR 2R R

P, BAEESEIE A LA 4R 28 RO BLAAS, 38 A BERS i 25
Mk, FRATL R TG R A UL b A 4L SUTEAR AR LS dn e o —
AT I3 B CLH BT o

UNSRARIN D, AT URE I 19 5 — A5 0 20 43 HO O 3 4 B o
AR — AR R, FHL L, R AR (BRA S ML
WA INHLASE) (ERAE s P — T, ek
S HVFZ/NO0, XLENRITIATE SR 2 /DR E T %
AL PERT (18 90) o A0 X BEFEALH i T — AR o 4
M, AT AR (R AR, KR
AT Pk T 2D B — D AN A RE DRSS &0

AAA LR LR 48 AR 2A 2%
R fie LR 4 fie e,

K190 25 RhASTN Y 24 g

fian, ZIEAEHLAH LTI 24K, Bl ek
FUP T BAT B WS PR R PR 5T, IE A A B D A P B

196



AT k£ H 2

— D,

PR L) A MR AR /N R4 A By 2 —2K?)
— MR IAED) A Sh AR B A A A R A, — D B N
FEDINEDAR i) OE2 N il

INBEE R, A BB IR — H s, — HG
W, BEAEAIUCA MM, BFH —KIEEmpetd, mmke,
AH (BESIRE “adm” rIk—M) MsfhamE, BT h 5
M Y, HATERAE BB N A RRE B, XTI S TE
SEAMUA P RN YL “ AR HRRE” A BTG 4B R T HE A T IS
REYE EEEESINOREZ —,

AT AR ANAE T R, RS XTE e b 45
Fe e AR AR R

15 A M S A2 P S5 T AR — P T AL A B85 4 e ——— T i 45 2 1Y
Ak RS A B R A A i —— AN R W2

FmAA e TR e A AR Ot AR B4 R P8R
BTERGRS; QftreX LR 4R A A T AEKTAGH IR,
QL EMBRRER LG R, B> RHANL R AR 2D —F
agmie, (A MR KB K K)o o 2 Y &R 2% L
i, AHBWERA w27 K7 47 X=FEET).

U PRSI B AT e RO B, 3X =AM BT A AE T Y
YUz BN, e mEsKke it —/ N ER, e
PR sy KT - EER AWM (EHTIHL, EANER

O RFEHRLEICHHRTLERIR—HONE: — DT (ETFR 12, 57 24)
BB A 12 BRI ARy, BONRGERE 12 AT BT T, et
MBI T, BAETFE 6 DB 6 M6 NHF— X IR WA

@ AR Fln, EAXGEEE . A, BMETERXAMEOLT,
2B A A A AR A AT R A S ROR T Y, AR R 0 B ) B R e XY B IR i e
e DR

® AEHUK A R EROKTER SRR, RRERMBER. b TR
JEREIR R AR TR, K 2 8 A LK BRI R A Bt B 2 b 7 7o SR, X
Lo Z AR T T RETEI T AR AR AR AT ], AR e —/VRLER ik o TRABE, ORI ARAL T
E3NT1, RHEHRS TR T BRI

197



F=#a HA R

PAALEOR) KRR T . RATERENE— DB, ORI ARGk
FI—ER RG22 PR AU RN — 4 o 48 A9 38— 3¢
SR XEHE A T e DR RN &0 M AAIER
I FRAE M A BLET We?

FERIZEX — Sy, EOCEAR H, R R A ar LR R A
BONE IR m M A2 R, A, Y AAR Y Z 6] e A
DA ABIR FEN o X IEANTE LAGETHE A b KRR T
Mz sROLE, FATARER &€ e it E A pd A IR —A (SN
) L, WAVAGE, T DRERTEAZRABTER
EAE—MEE, ZORXA AR /DNELP AFAER; HIRAT
WRIIE , ARAEREA By A P =D& WA, B4,
AP RR OIS E W RET .

R, FRATTRESR 25 1 Fh A [F] 1 D0 76 R0 By o B2k ? iR
J2& 1000 3, 100 34001, bz 10 424017

IR, (R M B ERAE KR WO I 45 di 2 2R DGR 20 i 1) A=
KOG, WARRHI R E— DI R L. AR BA
FLAS R IX PR Ay TR R G 2, (AMARAS LR TE, HF8A
2T,

A, XTFRAIAGT, BATEDE AT LU SRR
FAERRERE, RARE “&” Ao d ek, A
T SRR FIOK R AE — e 1 ER 70 1 Tl i R A B iR i ok, X H
ST S MURIG R, AN R AL 5 B a9 BOKG SRL A (4R
SO AT It H 7 Y, T LA 2B A RN AN L], 3
5195 240 T PRV D 7 ) 3 SR i AN W s 0 RS A A i S A T
Aftafilziat, Wik, ARl EdEREmRS.

FRER FHXAHT, E5EY AR E AL R
ZRABAE W R IMA — NS T (CGH,OH) &, XA
T RE A ATHE K o A AR T — A A A ORI ORS 23

198



EAE A2

T (K1), M4, FATREAERITARPA R, e
FERFRIRF K AL AT Bt il . X R, TR AR Y Al B
N

f
H- -H 0§o
§<) . %%ydﬁ ¥
w \%C, i ‘\’\C’\; \‘\
\,\k’\’ ) ‘\9:;_ 4 \\6,0'“
ﬂJ\‘as N g*qﬁ{\hka

KoL fEtm—ANERG 7 T RERSHE K 20 70 — S AL i 0 1 415 i —
AFTRGEE  T RO, SSRERXET . MR ARG
HAESCBLAIG , AR EZ LA B s 1

XA I AR L JE R, e AT AT LA B, 6 S A A —
Ao RE I R 28, BERE AT (LI T80
SRR M [ 2R B R 20 1, SR BT RS A 2 MR 1.
oK 46 7 A R IV D O T B A 1, N O TR AL,
HIMERE B AE N S EEDGA—A “FRGFET,

B ITE, FRATTIE I 7] 3] 53 00 e 1 A < R S5 0 m) it ok
PNV AR R 2%, (H B RE Sl R R A RS LA

TE—Z AP s BT AR S, — A RME R 4 —
P B Y S 2 AL 2 454 (4~ B W BRI, X ) Jot — JBER
NRAER . AN — 2RSS, fESh P A X ot —
JEVETI AR B BEE, A 4% A ) 200 i v D R — J2 A ) AR AT — R o

@  XAHEM R R BT
3H,0 +2C0, + C,H,0H =2[ C,H;0H] +30,,

199



F=#a HA R

FERY AL BE (S8 90) o B— AL NHERA — /N ERCIR
Yy, FER ez, B HANE AR KR AN R A & B AR PR
B (E92) o BRERL, A AR BRI A ER 7R IE I O B X T
JCHIE S ARHER AT R Y, P AN BE B A BT T A B AR
it. N T RPN, OGS MMRE, XRMAEE
JAS B o WS AR B RE T3 AN Rl IX — BRR o T 0 2 9 4 1] E T
oA g, I RETE TR (B 5 BRI B kY, R
7RI R HIYIR™ ) 4 PRI X FERR AT .

L PR A7 23 2, 2 A 14 IR 2H AR 25 A8 1 R R AN T
THH, T —HZRSEPRRI R (E92b, c), BT “ g
@R (R A EmPR”) o A E IRV a fil b2,

LR TR, ERNRITA M (A EERA) #E
A ARERCH R G @ T H— Rk, AEYEUR S, PR
BH B Z

ANVINIR SR KRB B E YA K T il A ar 2k, e
JEA 8 R EIR, BIEA 14 55, FARA20 %, BV AC UK
AN, ARG 46 ROk, BRAMTATLIAZE—T T, K
DX NESE IR T N FEE I 6 475 ml e whl ik 41 i HLE0A 200
FYk, SCEARAEZ, PRLL, ARk REAGE—HETmIE !

HERE, —VIY A G G AR R H AR AR R, T EAY
WILF 2 etmm e meE (WERVa, G5 EAEA T AT
Wig), —EkaK, —ERAFKR, RARFHIHELENR
RET — e LR AERR, FERRAMET X,

AR 3 2 h e O A R i 1Y B — 2R R R ST K BT 1)

O© FE—RKEMAMET, PRk, NRIE RIS E, BT
PR R AR AN 2l bR, Pt e R AT S L R BHR T, XM R A
B,

@ ROZER, HAMRAEESETNIRE, NS FIH RN IES. Bit,
P 92 Bt/ (0 A0 3 28 AN R S — AL, Tkt 25 Ak T AS [R) 2 B B B i) AS TR 40 g e (8
MEs R WIEEE LR, XWEREAFARRN.

200



K92 AR B (22555

BT Ay B A B S X, AN AR AR S — A S AR A A
(E92d),

XA 2 25 1 Y R T IR AR SR e JR S HEAT 4 24 1 A
AW EAZ NG . A B AR 1 R D AR T, B
A i (18 92a, by ) X, FE4FFF B O AR F A A%
MY IR A . MY R ITIG, B — PR 402 iUk
AEWPL I AHAR A R (B 926, f) o MorZad B n Bt (&
92g), ZHMufE (BE) WrduOZLMPEEL (18 92h), &—F 41 Hi#R
Kb — 2 (B, XA B RAREA ST, TRd
BT A3 TR AR

WA AN T 20 AN AR AR 78 L 1 35 4, BTt & KA A
E—RgE—ER (KRR, HFEHEEd—BmE, X
R RRE 7 A T — 2P 1 40 24

201



F=#a HA R

XTI 2, RATHBESA I B8, X2k H
HEEMEMEE R . BT XX S IR T B = W R, Wi T A
NEAS AL E T R DA BURLE TG R D, AR REAg S
SO A MR ARV E B4, AR I R A A T, BRIt 7EIK
SCALIR AT, BcF e TR A ORI A BT, X LU faT L — sk, R
T T —1iHE.

ANEE, SRS ol R S A M 4 R A2 2 A W ) A e R S
B, BREIEA MR, X BRI X A4 —AN R ReA &,
RN HSE, TERXRREMEARRERS, TS EER
XFFUG, BT NRERE /NS BTG, IEOUAR R —FERY (At
FPYE—F) .

FATHMAI S 572 0 /NG FF R, — RIETERL R /NG, B2
T —FRAN &S R MR K . KK, —RKBmzhY
Al E A MM A S, eG5> 52hE B0 40 A B
SPEMM. F—Fk, B ARSI SR — g E L 24
ZRFEA R . A, WRRFEICHERNTES —F it
WAL AR, BIPY B% - B $T 3RS W A AR A B DR e T R
BIUAT ) 64 HEZER, e HH 2 B oo 5K H Y 64 it B
Jrs ], EREE L, R MBS 2002k, Bae R ik
Z AR . AR x KR N —A 20 B8 by B N I 20 B 5 1Y
B, MR — R AT A R B ot (R B i
AL RWAS) , ERAT LIS T

2" =10",

KA1
x =47,

i, TATS AR, #E AT AFTERYIR
N ELV PN N i AW ==

@ BRI R R E R R AR (L) T R R,
fl— AT aE— AR T (36 2.5 x 1024y AT R B il R T i X 7 20 =
2.5 x 10* Y. SRALG, Ha=61,

202



EAE A2

SYIFE/ NG, AN AT RAR R, (HAE SGAR AR R,
REFAMMAEIE RO T AT “RICRE”, REBRIR-T,
PAAME TSGR T B 8D, 3 S

WAE, ADRVHE— SRR A AN 73 28, BN TR 50y I
ERN O T I 5 1Y MR 5 S v 8

HRHABAER R AV, eI R E B, A —Ht
MM R i “fERR”, DIMIRR R ARSI ] . X Lef T&
MG B A, A& B A B SR i 21T JLIR— e 2R,
IPRUBOR KA T Hoft e & PP A0 19 0 2R B, R, 21 1%
X EEA A = AR AU, BRI R A Ay TR o X, X
Lo FE AT B AT 2R, AR LA — BT, — R Bk —
P 2R o BB 7 AT - AL ISR A 14 T € M AN — I i
ARFEBF ISP, M f] s AT (] 93a, by c), M4
T mAefF B RR R BRI —

K93 BCTHYAEK (ay by o) FIBNAMIAISZHE (d, el ). 7E
BB EUTRL) , P a0 A 58 A0 i R 22 8% 2208 23 1L 1>
AT AR B (R, WA AR AN, e
P ARG R, XSRS N LT AR HEAT 18] 92 HRAE A 1E 3 73 2

AL — Lo SRRl A 223587, XA = i g
TR AR 732807 SRR R B o AR BT A I T
RIS RS ARMLT A U DRANAR”, B A A AT

203



F=#a A HER

AL AYTEE A RE 2 P A — A BE ) A B A 0 2B A
IR0, RS AREr=E e, MERIFPEC 787 R OUREX R . 72
FATHI T C 5L B AP E LT 8 R B e iR b, A — X4
GRIGU AR, EATEMENE A P IR AR TR rey o e e A 1 A P
SEATF o O REIR AT AR I P G iR, XY XA A
SRXH . MEPEAEYIIRIN B A A A X Gk, TR
PRI X, Y Betifhrs— &0, f8—5 X Qe fh il Y Qe@lk,
SR E A IARA AR (1894) o

Ko4 Fyfiy “FimE” MR, Lm0 A S A
23 MBI S @R, BT XA XX — %
X Qe fif—25 Y Qeafh, 7e rrdifh, maaRe X jeafk

W T HEPEAE D R A B AR B R, P A AR A — X X G @R,
HENWEREUr RN, AR T35 — 4 X ek, B
PEAESHANNLA X e Y Jetufh&—245, 12BN 208 miA
Forf, — oA XA, —EA Y ok,

FEZAEER T, — R O 40— HEf 5 (51
M) AT, X, FTRET A A A X X R IR R A,
ATRES AR X PR Y Qe @RS — R, XE LS
EREN . ATE R TN, FERERA .

@ XA LR AT A IR . SRR AR, AR A P&
AR R PES ok, TTRERS 20 N (5] i 7 4%

204



AT k£ H 2

XAFEER A, ATET — Wi Z Y], WAEd e & I
A FHIERE

AN apss s, X IR, ERAE T4
SEREMANNE, IR LA 92 Frnmy “He2n” ITk—nh .
XA A A Sl — B IR R, NAEA -2, XN
M AT R RAREAT T &%, B 1 A0 AR AT 2 JFOR AR
AN OR R e R B — GRS BR B BT B R — R
FACHR, Ji—ok ARHE, RTINS KB MO8 A R Y i e
H1 & 95 fij M 3 22/ ik

TEFE 95a Hh, FATE BIREHE T HE AIRIRAY IR AA b o XA
T A A e R0 A58 B 0 A LT 46 HEAT BT TS 3l B e a0 2RO
PR, ARG 4 AN 84 16 e (E95b ~e) . AR HAZ
PRSI, BT AR B AR, B A0 AR A 7E R T
b, DRI S5 (3 M B S FR o B A 2l & () o R,
A R R ML (o), HEA IR BBl X,
BRI, A BT H AR A A B d
R TR o 1k, 0 S AL R A U RS A KR TE
— AR AN K SRR B, o —Se AR U AR S AL R A 2
ARG, A TIRIGIISABrBIE (1), S0 B TR
YR EY (3) o

AR, ERFHIUAS, A—Leami NIRRT B
A AT LAV B R — 55 PR AR, AMIER R B2 T PRI
PJ5, XA R TR, AT, BRI Eid
AR AR FEESE TR o

= EfRMER

TEAESE R, B fEARE RN, kR AXCEMAR T AT
AT, A KRBEUEM —FRINAY, E—Ea2RAHE X
BRI RACRESCRER A Ay, BARANSE e —HE, AIBAH 85,

205



F=#a A HER

i

P 95 MEE?IHH@@U\J

HAL b, WAV, —N BRI RA TR/ M-, KA
H—k R — R R TEeE, WASRKBRZIRAKR, Sk
RIIATFAFHS; EEEd—RA . AR, —&K
R, SKEPI A — HE R — HIRIE . FATT IR 38w DL A
LIRS, ERNHRSEREM FEER, ENTEBREREKE,
B, R ERER M. 1N, B R 2

206



AT k£ H 2

MAFR TR B E ERACEE. R TR EMAERR S SIFER, &
—EWAE T A CHMEEZAL,

FITA IR AR S AR T R D ZE AR R R, R ERE R
MR MEEA REE B R B 2 W2

EAMTE&mE, DA A S ACEIEE & 3 15 2
IEGFRE gk, ARIIR, MENEADYR R ZAL, —ER1E
ACEEXSUT g iR i B LA 1, MR MR R N R 2 A, — R
T AR . M, RERNTAT LA S E il , ERIHE
RS, 22 )E, Sl MY R ZEEEAE T
IREAR AR (DAL N IIHIE) , (BFEA R E N, A
TR BEWRER BRI N IR EE R PE R A2 AL

T 5T 0% B R 1 S FLA AR RE S, S BT 24 1 KR A 2 110 3 SR
XIT2ERH R M b T 2R, HE A RNTYRF 2T
IR )Z PRI s G Rl i, RATCSHMIE, wig e
B A R 3 0 Oy SRHEAT Y, O 4 RER A R W 2 R
RN, PRIk ud B, FRATIrE e IE R A ar i A B4 .

AR KB & 3k Rl IR 1 i B Sy 491 R R — T
B W EERARX L, &4 6, BHEFEOERRE RS,
SR RN ARATEER BIBE, XASHESE— T P Y &2 A=)
AR, B 1A FDGE TR ey N, 5%

WERFR AR T &7 dAEX DM, E—FRLF= I
BOFURAGRELE J, A, ZRNEEHARNME R T,
B EZg T DA OaF R BEEe Tatk; QEF R
CIEET BEEASHEAESZT; @ “IER” JORMEEEEMILT
BEE, WA, BHXJLSRTDIEREA 1, GEWNmE %R
YA —EXFR, RFEoE A aE R EER T &4 6k
B, JF X S AR A%, FRATSE AT L 2 48 1) b 15
PRI EFA R X EERPBrEE &G,

M —fik it &, ISR R 6 F AR B R840 2

207



F=#a A HER

To RFBICHT, MEVEAMEPA P X ek, miEd: LA —4
(A—F8Y Qefh) o MR PEPXE—R—& X ROEAAE
BB, MUE O ; Tt RAEPIAS X @ARERA X A B I A
S ETE, W — &G @R T R DU il 3R 5 36 ) RE
R X Gea iRy A 6 R R T 02—, 4, 7E 1000
RN A LA EE. FFEERRZR, b X i
PRARAT R T REPE I A2 R e g B TR (AR N, B
L1 _ 1
1000 ~ 1000 1 000 000°
JTRL, 100 TAiaterh, AR KRB L ROENRAE,
FAPRBEEE LRM “IER” ZET (K 9%6a) MTFH. il
ML RMEERIR 2 T 1 4 “Iri” X Qe s A
SRR X Jetafh, [Hit, AR tE

K96 @EREE

Ji5h, AT L MRS LAk — 2% “4Fi” X ek,
T MACEAR AT R AR “IRA9” . ke, WASREEE, [Hilk
kryZT L) ATREREE.

FECIEWT SLRMEHZET (1E196b) XMHLEL T, il
LT AgME— X Qe @ik —E ok AR, Nim—E R eE; ml

208



AT k£ H 2

M NACEIR A R — 2% “4Fmy”, MBERIFHS Rk —4% “3Rm”,
HmASEOE . HEAFTENEL—F, mJLFTREaE.
AR AL T g2

BOEXHERE X & R A T A BRI MG
FORMEAGYERT, Mt “Fatksife” . BATRELAR#AIEL, MAH
A IMAAL LG INT L SN TEMARIEOLT, AR
TEEMCER 2 — S SR E YRR B2 F RN R, XA R
1B AR D R 3 A

AR RAEEE T WA R, X AURTE X G A
HZA 4R T2 Rk . FATEX B T 5
PRI S, T — TP AR R A PR R I X e gt A . X R B A= R
AE — XK BRI H e, IR R X A ORI H S R
Tl 2ok AE R, B — A g AR 28 b B R A 7 B 2R K
XFPENAE (R FoRkud) , FATMEER 5 5 AR+ K
97 s (MBoE I R S Ho G ARER 5 1E W S 7280 ) o & “ oK
KEZR" BAREAIE T Y ORI ] — N R BERR

B T S R e 3 PR RN AR I BB a8 A Rk 2 A, IR AT AR
fE T By—Rh . WURILATAEAL R B Ay | — S TR 2 BRI
TEMEEF], A4, MLLEmiery (YRR Fa00) xR
HIRB| g — 2L AE R ESS B, BT S MES IR ek ()
MIORZML) 456, HET WM T, XERFRORIRTFLIE, FFE,
FIAES FHER R, Wil ST mesk. (B2, WUREEmes %
FNLIAEMBERE |, BB LR ALk V& B B eSS |, X AR5 3
IR R T B AL ek . RIMAMER th, Bt
ARF—FRCE WY SR, WEREENZRER, ¥ah 50%
BN —RIFaeae, 25% P4 afbae, 25% P A G,

PR OL, T AR AE 2% 1 21 68 8 6 1) 1 I 2 B o 5

o OREREEEM LR AR A EEMG, TR LB, BEAEKRER
. — itk

209



F=#a HA R

Y

MM — R e iR 2, SRA S B R, A SR 2
OHHFE, ERNBIGHsRaasain; WR—-FRLAM, H—%
AR, XMARORSINEER, RITmRamEsk. HER
98, XK T “BiE k" T HORHE P AT, Al
AT LA e 2 2 B IR PR R G 2R o D 98 | URE, JRATT AT
PAZEANTR S, 78 @R R AT~ — 10T, S 50% 1y
BHEMEALE, EASALAE; R, WZAENBER T H—FRLL
FEFI—FR ek, ERASHHAL, XegEsfEd, 219
LA — (7 ZERTAE N 2R MG AR . PRAIAYELE/K (Gregor Mendel) ™ 1
A 45 R ST e HUABR BRI SN A B

FIHAETN IR, FRATE 28R AR AR Wy 4k AROR 94 R i 5 B A1
MCEMAR R O R T Ak, AW 2 AILT
BORH, g AR5 H Xk U B Z CRIES &, Ak

o TR (1822~ 1884 9) , BURRIRIPIYR . —Be¥

210



[l 98

46 4%) , WATLAUB B R — AR OREEA — KRB R EA 1T,
b, ARSI SR TR e R 22 R R i . SRS L,
HEE—F PRIV a JIr 45k 0 R i e v R 0 i e (R, AR MEAS ST
AR LA 1] — 2 J2 0 A1 1RV 22 3 T 2R U LA 25 AP PR Ak 5
Horp oy —SeRgiE i E R B, 7 — 2o T e BBk,
A —LE e RN RR . K V45T i, JFHERD
e FURME, T4 — AR IRl — /M

ot b, HEEZEFRA], XFEIGORIER . FATAEATLL
M @A b 3 28 /NN AR T —— BRI BT ——A&

O KREBEVRIG ORI, TR R QR BOR B RGZ, BT I M
WILBARS

211



F=#a HA R

B A AR, 8 W RESE IR ARSI R g T A A
AR

ANid, RIVRE T e KA R 00 B R LS, A I R AT A
JLTIRRERISN R, EATTHYAS TR — R S R R L R A E 70 T 45 14
NHERA A TT o

Wik, B2 TREN RN CERHRT, OO s
e — AR AT 2t ALk e 122 77 5

FMICEIIE, R— B Ear N A ORI HL 15 21— 2 5L
FA g afh . BRAR AR e iR AR BN A C A RE G @ iR 1) —
LR, BATATRESARE], XAHTE AT MALAC LS | AR
SMEEETTH,  HEE A B — A AR AR5 B HH SR —E
i, AR, A, SR, SR ARde B e Rk AF R4 B
eI,

ROEEHER T LR R O Rl LR A, XA
B, ORI TR T, BATLAE BRI RO HphE sk
DK Y A B 00 A R R A il 0 2R T A S B I, SR A e £
R R AL, SR> o B 99a Al b 7R T X 2K 2L
K FACHREI R IR 28 AL i s feid B, Xl R IR S AL i LA . a8
AREFE—FE: — SRR ORARG WA RSN — T, R
MBI T7 W, TS 1 BB (18 99¢. IRV D) .

AR, PIFRUE MR S e [ — 4% G (0 1A (4 74 ST e A
A BB JSOR A BEAR 2 Y R DT, T R B A 2B 43 I X At an
[l 25— R b ve AT — TR, X BAR P IF — X AHAR A, 202
AR X — IR LR PR A L B (R 2T B R Mk e 2l —
i) o

Pk, A SRAEE P I iE 4 4 T AE e (R e AR U O DL T, A7)
e A A IR, FATTHUAT DAL, E A1 B X LAY 5
TERe R p—E 24l M, 2% T BRITERT, BEA TR B
(1 D — S AR AE B A AR BRARGZE A P

212



"
o+
ol
m:.
P>
N
=3

| §—,%_> > -
n 7
7
] 613 oA 3
H ->
1 5 2.
1 5

[l 99

FEFLHNZFEE/RMR (Thomas Hunt Morgan) It AY~# IR T &
XATT R BEATHETE, I AR BT R E T s iR 4%
SR E DT o ] 100 g2 i X AT AR 45 Mg iy DU 25 e
PRF1 H A S IR L B 3

BIE 100 X KR B R, SR WRE L E Z 20 s ) A
VEXT R G ok, HA X T8 2L AF 4. S/ O iR
PET

— N Wk LA
= N AL

ol

=, “BENST —EE

XHEPUA IR o S 2% G538 L AT o Z ), AT T BRAE A
PO mMI A A AR T FELE, RITCEEW, Bk
RS A R RE AR W A & A B LT BIr P Joe, AR e d IR
DOREAR M N TR — L N 1 ) B n] LA, B —1

« HETRAER RS h R ER R RN Z RS R G R R R T — R

213



F=#a A HER

[l 100

Y RE—ARAEY), #E “EISET HIERAERAY, WERAT R
FJOHIME R H D7, FTRASE, TEHURFIER Z A B5C R, ERMLT Rk
T % Z B PR 5 F o AT ] — b 490 J5i 14 — 10 0y B Joi
Pz, AT 45 2 L — S 507 28 e AL B0 I R R A
PR flan, A6 DEAHRE AR R TR, B 2RIk 6
AET S AR AR R R T HEROE S AR, B A R
B SR SR B o, RO WA o FRIN—28 5050004 29 4>
16 A8 M T, SN — R REE—ENET, B
AL R A BRRR SR B G BT AR, IS RIBLIA, R A
Ay FLI AR, Wi AT AR R A 2, (HO, BRI 7 AT
gy, #RRH RO L AT H AU O g e E 1. B A LR
e UL, PSR

XEEPE L) — DIV (AR B A R B R R 5 1 BB )
MR LA ZRIE? XA RERAE S % ER AR, B
PIE T & iR IR H o ARSI, — 2% e (B 1A A4 1 24 HLAR

214



AT k£ H 2

ATz —=2K, Wit R, RN 1077 7 mk, SeKk
B, —&Ryaikprgee MG Eiwm L TMZ 2, Xt
BRI ARG Ok RS KT E (RN IERD) A0 B AR
HY (BIRRV) o AR IARTIRR DL A SE R A8, 33 —A
FEHERBAS KT 10" 5 K JEF A R ALk 107 57
Ty JE K
[~ (2x107%)°],

ik, 45igk: FAEANMGAEAR -T2 Hy 10074 RF4
oo

FATE T LI B E . DK, REHE, RAFEA
A 10", FAAIMA 46 AUt fafdk, FIL, ARG G
BRFIZIN 10" x46 x 107 =50 7. 7 Bk, kA S W 7" &
(RS B 5K ) o X MR IR “HAY R, RetsrE
EREEEE LB CEILT RN AENE 2 a3 ok,
IERENT “NER” Y & A A K —5 fas i —At,
B YE B WL IR TT R

i, AR G R AWR? B R AN S N 1 RE % T AN
YR, BOME/NAEYIERITI R 2 T 7 AR R
BT R F EFEUE MY R RN IT, 2,
FATBR T B B HA A dw i) — VIR, O AEEA AR R Z 48,
FATIAE R A EE T AR B 3 A A — A2 e B o 1 (Ungk
HB) XK.

PTG UL, A ALY R e AL R Z 8 ARAS L e 3R (B AR
FKETERR “ENTT), AARBETEARZ P,

LR —J5 T E AT B B A R M, AT LB Bl v A% 3 LT

© —BRYPEEEANT, BB RES P AN SR
w JER R IUEER R R Z AT KAy “ bR B TR S PR 20 B PR i R A D R
AR 100 73, —FH
wx wEE], WHIEEAL, 1 BEIA N 28.35 T, —FH

215



F=#a A HER

A A S AT A 2R A s 55— T3 1T, 4 B — A 2 DR A9 D25 AR
VRFFARK, B, #58n] DHEEEMBOHHRE . &5
T AR WS L B S — Fh &5 H . AN ) 4 5 DA AN [ 9
PR, X PBREISNARA, W™ A T AR E o XA E AT L
YOI PR 254 5 A B A A BT 5 DAY

FADRFE — A RFARB T INT (ZRHEEHAR) e 5
RIS TEEE R, ERNn T 2&h 7 Mrb T, S
RT3 AR T 6 AL T AT — RS A -

H H H
H—C—H H—C—H H(:}H

C C C

NN SN N SN S
N—C C—N N—C C—N_  H—C C—N

% N 7 AY AY
IR DN
0 0
4 7

O/ \O O/ \0
a B Y
/O
EEHOTRA AR 2, AT N S BER R 5R
0

[l F A 2 B = A B — B A o« TNT . BTNT A1y TNT, X =Ff
YR RE e S g = P G B, T HAERA R A (B AR
W MK I 2T, A 29 R ERI TR, AT

0

7
ﬂu$ﬁ%ﬁ%ﬁN\ JE AN — A~ i e 5 _E RS B[] — 0 11

o0

Hifti b2, NIHE—Fl INT el s Sh— b, X207 1Efb 2=
AR, 2Ok, AR (AR #AR) iz,

216



AT &2

WA N A Ml 100 T M ETF AR E K1, B4, 15X
M TS OLE ELEHRS A T E TR R O, ATl 25T
T

FRATRT A e [N 3 R R ey JA) 309 4k 52 014 BT AT AR I B
R A A AR T, (R T A EA IR . AR, R
Pifer Ot B RER U)o e T e T B mRk.
R Wi, AAESEET AR, MAERRERIR . fEIR 101 Y, AT
JEORE B A LIRIS @ R E L 87, DUBE B 35 SO Tk

—ihar (AL TRETMEET) . EFRPHAERIR L
AOARIE 2K Y o T LE M o e 25, Al UG LT KR Z
AN TR 23

RN N
C Cc Cc—=cC

SNSN TV

NN \/° NP

101 YoERIEZI GG < FE (BRST) 1
— oy (B T)

pn, Rl T A 10 AR, EfTEis
A 1x2x3x4x5%x6x7x8x9x10=3 628 800 Fli A [ 1) 43 .

A — L BN A R A, ARSI R BB & > —2 . 1
AR 10 BN AR T AR ] (25 B, g &7 AR 113 4007 A
[l HES o SR, HEAMTAY S EOR 20, HESAY AT RERH ol &
s G, HEAACY S R AERPS A4S (RI3E25 A) BE, AT
247 62 330 000 000 000 F 4377 !

217



F=#a A HER

P, rTRVAEH, BEARERA L TR, MR B
(£ 2 5 % M o] B Gse =X 1 N A< o = N (= T
R — VISR YR A R 2, T ELR R R AT AR R S A
BORHER A EYIR,, AR H BRI T,

Xt F I LT 22 ARFE D 23 T HES 19 L DR A W S A )
Wik, A—rRREZ, ZXAUZENIR A nlfE A k2, M
T ol B A A ) AT 500 b K A A D B0 3 sk ol 82 9 e AL
MNPz 3l . oz 3l 2 (8 A7 1 BB AAG R X BB R —
FEERALE, R R R, 0 T I Rl PR3 2 AU ) 2
LH RO R—X A B A e (W) o (H2, R
TEMRPEBAR . 4> FREE AR FF o B i, AR vl 58 1 W43 F
RIS BN, FTRABCAR, SEREAE ST T HRAL I M TE S
M2 5550 —A “Bl7 BT, X, e R E A S
i H CFORALE, MEESH AT Bk,

N [R] 354l V4 IR AR A 2 rhOIR Se N ] H Y 4 T
A, TR AR FIIE (1 o 33K o e 2 o R — B0 Al A 2 B iy —
B, BMGKRE— KA M2 f 2 et & SR RS & 100,
B i e K 2 o —4%

XFRME TR, BT ENMREE KRR, BmEs
Ja—BAI S KA Y, AR R LRI EREE. W
i, HEEEA — M 2 J7 ik BE B R g UEEE I 23 1 1 [R] 20
WA, A, ARG, MR, TR 2 ik
FOPMTEGFAR 2 0 e AR AE ME L T s G TR SRR R —
KA T R S AR AR, EATTES A B A A 2 1 R AR A A JE
PRS2 A A 73 281 — R R U SR B R ok, RO = A
WG AT WU AE 3R B B A ek e

F b, RO  — D R E R AACR, SRR T

© “FEFT AR T TR, EARX AN R B S

218



EAE A2

AR FTEERERG ALK LERARELGRATL LA, X
PR L, X — e AV R EI B (Hugo de Vries) 7
1902 42 B

FZGIEET, FRATTR B i B i R B AR A SR
IREKIH, BEAE NEFSMTIR — H, JLP A ] 7 R & X M
B2, TEERERMT, AU E R, RASAH -G
—H “BiE” R, EAAEENEY, SREAZERADN
(E102),

102 R R R
a IEHA: KOS, K#;
b AR S B B S (R
HEAIE, TERMER “IEHT So3E R R By S i M o A i Y
BISMEILZ ], AR BRI, APHEA R R, 5l
WA BN TR 2\ SPLE SRR B, A
A —A CA EA R LA E, FEERRE, R
A—H (BJLR) BAARN, ZLaA L, BaXkE (RE), X
MR, AT A A B, B, EF AR SK A
B, —EAXRERE, Mk "% 0, HETHE0E.
N BLEE, 040 [F] R K — A, AR “ e W
SR AT 5 X B A A S — D A O 5 5, T
SR o B Ok

219



F=#a A HER

JUZWribiad 878 3¢ (Charles Darwin) B9 NARRITE, A=Y1HTH)
—AAEVES XA, b A AT A A, SRHAT
R SACAR AT R0, IRl TRARERE, JLHCAERTR A4
(1 55 5T B 1 B AA Sl W ——A e A B U0 I e R A e JEE
B BTG B AR VAR AT . BT LR |

ALY X P B BR X A, 2R DRI I T b 2ok fg 8 Ao
P77 [R50 A A AR I iy BER BEAT R RS, RS AT, F5%
B, WSROGEE B ML T EAERER > TR RALE, ERA
REH MR —FR, BRARMARL, ZAEIHN L, EREK
MBI A B S

CRAET e FEN TR o SR AR AT A A, SO
Y RAS R 5 A B IR M B KX — S5 28 T A 1110 30 HF o
BRELAERRIC (Timofeeff) H1FF K (Zimmer) il ifi B X 548 R {52
Wi T A S 98 A, (AN 18] [ A TR A R 3 T 5 1
SEARAEAE) — e 1 SO T BB N W ARy Bl 2 e 1, (R L
WS o XU KA & BUAE i f8 A i 7 (Max Delbriick, At
ARSI B 2R, SRR KRN = RK) BT RA
SR SRR, BN A W) AL TR R o35 [ 73 S 4 A8 A 3K
Q2 E7BEiae Sons S @

KT RN B BEL A, 7 32 X 2 A 4 5 1 Y
RA PR OIS, FRATE Al DUGIR R T L0, HAGH
CLRBFIMEORE, ERENCEREHE, A FAEe EALAZA
s CAbARAY” A IL AT S TR AR G 1T AR

TEL RO —F Z |, FATBAFIRIR— Fh 0 fifm 4 19 A= 1) 2 o
JL, EARFRERAAELNMEAR 8 b AR . MAEAALRT, Y5

« JRIRIC (1809 ~ 1882 4F) , FEAHE MY K, BRI E . MHFFER (PFh
'R —FRAMIEEIMENE, —F

O FRERRER, XF/RCHEMIERE T — B, BRI b A E S m
BRERAAS G B, AR TSR/ B S

220



AT k£ H 2

GBI 2 iy 14 o ] B0 3O 45 A Tl ——AE S A N 2
KEGE, AWbs G 0 S A, B, AMTE M 2R
AU, ISR — P 3 BOKK . 172 ROKKL AR AN B 5 R 1Y 5
PR M AR 2 BORZE A BRI 5 . nl o, A —28gR
i, ISR AT P M AR AR I, P 3 Gl B A
EBAWBEARME, HE, T XL “TOw" B A
HUASE RS B FRALIA b 221907 sURBT A — G Qe Al IR, SOl F
XFEZEN AT bR Z AR e, ATARS
R, JELeP 2t — SRR A BRI E 1, T RS E
RESEATECE 8

HBJER, BT T RSMERIHREAR (HEINE), FenlE
MTF AT w5 280 (7 AU AT I 3R A5 3R iy ik
), WA ERANA SIS T — B B i R RE R 45

MATRBE, 35 2 R /NORE 9B A TR] — s 2 1) DR/
Sea—HE, T EARIE LA R o/ (P 103) o 8 5 1A ik et £
AR 0. 1 ROR I /INER, H B AR I 3 2 28 0. 280 ok,
0. 015 BORAYAIFE .

P i VI P, 1 S A0 4 2 R0 18 e/ N A iy B 0 B A8 I 2
MR . BAANLDIRZIMEN G . REEICH, AT AR
72 0.0003 ok, PRtL, BATHEWTAE o AR 1 29 A 50 A4
T, MM ZA 1000 ANET, B 200 T7A 5T

XA U GRS IE R B S D R Y R R L T
B, IOk AT B RE B A e R G g — R . A B
— RUEANME T EI B AR

BEA, T 4 S A i A R R A S AR e € A7 2 i 0 SR A
IR PR S8 R TR« B0 R R il 4 B 2R A [ /D

@ SRR AR T BT RER B B E AR AT REMR ] 103 BRI, BAT
WEHEIRA > T25H, ATRRAS Y. ISR E R L, A G 5 B A i T R R A T
I L, A B R RO 2D BUL T4 2R BT St T BERE ANt

221



F=#a A HER

1k
Le—

K103 T a1 H AR

AFOR R R, IRBE, 7EX D IEAR o g e (Anlm) & 91 )
A RER DRSS I R ), AR 2 TR A I TR SR LA
B g RARTE B J5 5, R B AT B O ok il R i HE 3
fE—, HXMLHE#EFT e 8, C & MEARH 7 1 5 R 1Y 43
T EE ROk, F5 b, ERXFIRG AT, BRIFA KA
KT AR, BTRIAUAR FORTE AU E CPRET diok. X
OISR A AETE N R & b, MBS % TSN A BRI AR %,
(i) KRRANG, BLETFRHARIT 7 AIHUL, B 2o
PR A RE, BERAERIRE . B & R 2R oy A o b AT 5
FSL b, WA R AR, T e AR W) 4L 2R S 4
MOBTrh A RS, WS, EATRR “HkE” M.

BRIy — R LR AR A, R e MR R AR, JFHRLE
MMARREAE BT RR AL 28 B C IR0, X R DY 28 AR AT . 2R
Sk, AWERNC AR I i H — W 8 1Y LA s L M bk, I RE
XPER CMIGEEATT AT AT R E TR T

222



AT k£ H 2

TR, AMTAUEIRE, B b SRR 2 S A S R A
B 1256 5 AR T — BE R I AR I, T AP 03 A R
1% B 11 T AL S0 B

ERTIULTR, FR& % TR B EISGE, 0% 4 5k
Bk Gtk IR G LA I RE RO, 25 f5 % Ao B A E AL
A AT, TR — IR L2 R R 5
SRR HE AT 012 A0 B . 2 260 - 7 1T L6 WA W 2 LR
BOTL A, B2 0T LA 2 A A 2 L (ML SR T2 i )
LA, HEHERTTES 54 FMRME R, FI, 24
PR L2245 M T (GIOR . H il B R 1 45 M 2 RE T
de, Bk FURAB IR, 4 NI : [l —FhR i/
Sede—REM.

SEISEN], BB T A R A R 1 AT HES IR 1
RERRRET . G0, “ WA EaE et A B ik Yot
b R TR A — R R A
i, B R, A A A

AL 2 B 85 — A R A JE T K 25 o 8 BT 5%
BT R 22 58 /K- i 4 (Heinz Fraenkel-Conrat) F1gBEHr ( Robley
Williams) 3t 0 AT HEAEREAE 0 2 53 B N B0 4Y, 4—2
Sy HR R RO A1 (ERATE AT L. TR BRI,
Wit AT R TR (ERVD) , e — AR TR (e
HER) TEALSUIIR, A1 (9 h BB B S R IR RE IR L8 25 B 14 R
HKAR T o 3% B K- BRI B BN 0 1 T ¥ L2080,
DA B 2 () M R R S T R 11 A0 T, T 1A B
AT R, A A SRR R KR, 5 — MR
PR FUR IO AR T T B R S, TR
AT KPR, (VAT 2 i

192, — LB F R R 2 — e, BOREBCRR 1) T LT L)
1504 MR, RS TRUF IR Rm A T ISR, TR

223



F=#a HA R

SRR I 58 e — RN RE RORL. SR BT AR AR |, X
BEOp A5 W 75 L 2 38 JRAE M, AR E AT AR Ll 5 A5 8 7
TR SR, fEXHL, A HLAY YRR~ i JE 58 B T4
Ko Ak, EVERNCRER T i m =Y G sk
BRI F BT k. A H AT (1960 4F) i HAES N — L85
NG, AHBCA BEI], R — % BB fAT B B0 45 B B LAY TR
PRGN, ACENTHE—&, e B kL.

224






FHTE AP R
—. HWIRSERIELR

BAE, AERAESTRAE T T TR HAYIRT T, (R g
PEARANIYIR LK A, FATEZFRT— 88, X—IK
Jem AR R, RIEE R, B, B2 = T R .
BHAEX AN T5 10 B A, BB AE O B b i e e — A, il 3R
B IF P A P A Ok , DL Bk i o

TENZSC BRI, POl T Jo2/ MRl . ATACE, K
AR, PIIISEE T, KM AE X LI . Kt
(N D2 RAS R IN AR, BT R AR r—— K2 XA
AT DT S I B PR T RLE T RN T L. B
A5 T 3 rp I AN R A WO AN AR I, b A S B — /B R
Mo AL R LA— Bk i Ll g B, RBHAERC R AE LS (8 “ e 1
T FAREL, 1 104 K 24 HERR 3 2 OSSR AR AL
HZ, 03 A, A — A ARSI g8 8 452 19 T 5
WP T 5 M 44 Bl R N U IR A2 K2 R AR
PERMEZE) L2 (Aristotle)

WHEZ M EE (Rig) B, £ TRHE—-DHIE:
RIIEPR b — BRI, I IEhlit, —Rar oK, Shimpias
EEE . MEHE TFZHEORIEN A S, XRS5
REGNANERZAAER, PIFE BTG LB, g, —E
HIHRAEMT By, BIRTEM S C A A W, AT L 88 £ K 1
o EUETERIAR T, TO2S . i, A/—ERi

226



FTE THy RENE

K104 R R AR

BRA AR S50 X A~ TR B I 5 RS o BEAR X A 52 2 B 1Y
RIA BB RZIE R AT . (HE, S FHRA L AME>AEE . A
IASREBE A, G 2R i i) Ul 05 0 58 AN B, IR 4, AEAEBRAR O — i
(RO XA, X FRA PRI A" ) WANE 22 kB g
FEWR? XEIE A AT AN T K7 S A 208 LA AR A 2 1) K S W
(K 105) 7

PRIE, SRR B R, WM T Eh T3 T
WERFW S| T30 XTI, BT AR RS IR A 4 X s
], ASTEMPELACE AR, EMATER, PR A FE B
—FiE, BT O T, T el (BT, XEEE
TEVEEG o 2mE, AR L 2 AR AL, IERASRE
B\ 7 UHARXIE R E —E . i, Y FEARBLS, R
B — VIR AT [0 T Az 3 [ AR, TS 2 R BT XA i
Bz BIHER A 51 o I, HIRTTIRHCE KB 2 X Bk T
TH—F L, Ui MR R AR X A AT R i AR

o DORXIREME, PRI GREN, —FE

227



B kW R

w
=
i)

Ciandh — 4‘3_

K105 RO Rl g BRI 918

SESEHAOER), Bl S R TR RO, H R T1S ke,
RISl B - 28 AL 5 P T-4F, A AR B T A Sk W 3 o Y
], SR MHSER BRI i RS . i A K B R A T ( Christo-
pher Columbus) fEZNGRTL FHGBEENER) “ 75— K87 o,
RLERBM A O RTHRI2 4R, T EAB AT R o N S5E I i
MRH TR RE 2T, HEIZE™ (Ferdinand de Magellan) it

« RHEAE (1451 ~ 1506 4F) , BERFINHESR, T 1492 KRB “BrRfh” SEd. —i%E
wr ZPME (1480 ~ 1521 4F) , ATFAUER, T 1519 5 WA T8 IR BRAUAT, %
TRANT 1521 AFFETHRIE, (A RAREEWIT, T YRR [l . W

228



FTE THy RENE

1 T EARBIUTIE, AT RHOEERAR A MRBEA S o T e f

HAAMTERERBIRHOR BRI, ARZS A SR X
[l XANERBRA 2 K7 FRY 2 A AR E I Sl 2 (2,
A B AT AR R T E AT ERBRARAT B, R LB 0k
BRA RFWe?

MRV A —DIME . XAIMER A TCHT 3 28 A i 4 B
FRNAT O IE R IR o AR A I 2 A I, TR K
ARSI L R L 2 A A JE R, 2 T8 g LR B DL R
T A ) JE B L T AR R e R E, AR R
—RIEF, KEIESHFELARD, NEELMYERBEAEE T, 5
S, BPFLEJESURITE , X MR MRS ARy Ll K HLWE A A
s WRER BAR—K, KREHERDU (BISKTUE EJ7) WA 7°/
FEE R, XREARER 1/50 Zifi . BRBFTE e R BIE Y
Rt &, HXAFIAE T — MR R AR, XA 5 WA
106 FAESE. S50 b, BRORPIREIT Z A Bt 2 B g, BH
S5 1) 2E R BH 6 — % 22 ML T A8 J7 5 S By L R HL A AR — R B 58
o MHERFPO AR HER, —2&5ImZER, — 451k
BV, WA EaE T AE AR5 e M A Tl A D TR
B AAR AT L (RIBLAL A KT ) ) 1K BH IE 3 2 S 9 D6 2k
Z IR o

o F XA AR E A 1750, H A B8] 550 12 2 3 30 1] B
B4 50 47, R 250 000 HriFidi i, 1 HriEid 2oy 1/10 5, fiy
PA, SRILFC T 2] A 45 R A0 2 25 0004 B, |40 000 2~ HL,
FIBEAR A R R AR 3 AR

SRINT, A HUBRAEATEE — U 8 B 5 2] 9 2521, 2 AY R A7
TR, mR2EM AN LHMEREE KRR T . HE, e
JENTAIRR — & LU I 2 A 2 R b T AR L A A IR Y X AEJE EL Y

« HVBLA BT KB IE . ——

229



WL EA YR

& 106

o WARJEEE), WA, TECHTHR Z 5 SO A e 2

BRIRSCAM R, BAVEHAE—Mamm 244 (K
M) o EDZFRWTERA FPA, HI2ER B, 22 2R 5
A HIRA P o

FATAT U ZFEF 51 2 2 AR 22 o 10 B — IR
ZE, RIS KX A TIHAEAAEER: RTHILLA
e FIEHIRE K gL, g el A BIET IR AR it L. R
Fo— HIRIF AT A AT A JATA iy (HE, aREIT
MR, EFFEGIRE S M, BAORIMES B MEIRN, 4
JHW FUR IS LSS — Wy s, A2 B Sl it i H IR IS (4 00 44T
REEXDWE b YRBG, W IR BRI 215 B i — sk,
T AT 0 Ao ] 8 S R R JUL PR T 7™ A KRB, gl 2 A 22 )
PR BE R 220

UNSARARAS [ i FH S LRI R, T2l 72 . A IRKR A,
Rt BB (LB o er) ARXE TR F 5t (40 b ) B

230



FTE THy RENE

W) WAERA R X AR M AL 2424, RAE—E
ARG . WERARMOR BT, ARSI —T, A —F
] 107 Fros B2 IRFNA IR 7350 B B R BT A G . iR, 22 0r
Motz o DRI, FATT AT LAFH I b8 b A e i g o A 2 A5 A5 O W]
DAFHIIREE 270 R, 3 2 BU R IR BR UL PR 11 J28% i ke S B B 2 14 75
RITARER Z . A, AR IRDUHEE 3 Se~F 2247, I,
AR RS AR LS ST AN s AN BE R AR AR E T 0 X oM Wik
ML, PRI LR T 17, R A 2
T I S RS, N AT AR I A0 — 28, DU R ZE £
BIME. A, XAl AFEBOMEFA, RERJLEE T 1.

€ 107

FEP 108 1, FRATTRET 21 e %2 (o FH Ay o Ao — o 000 AU A
MR s (FERBRBILIAT) o X — MR TR, PIHR i i 07 8 b
HH—WET (A, A", P —mEE T (B, B). MXF
— AL b, HREGS MR — HRTE B AL F, Ji—MRAE B'ALE
T o XAE, PROBUR B] A BE B —— it AR —— il R T,
ik, PR mEsamaRBL. MR, KEITEAS R

231



WL EA YR

MR BRALPA %5 A B PTG o D00 B A8 e A R R o0 7 A 2 i
XA REARORS B 0 RE L 22

&l 108

DR ZEI BEAY, RPEEX T AR R B ROW, W2
ARAFCAR I HE R o SR, P B ok I W b i el 9 R AR ——H

RIS 20T FL b, BRI H &2 7e 25 bl
B2E, ek (Wt EMIRE M) ERAILARER
1o 48K, AMTEALER L B R%, FaRiIel—R
IRFEAERE, J— RIRTEANE . N EEAE Wb R B0 48— 5k A7
THETWH A AT T, XK AR s B,
AEE B H B TR AERE R AT . R SC2E AT DU R 5K A2 Bk 1
PN H e RO A s R IR (&1109) , 530 M bk —
FHERM MR H 2502 1°24'5", f R MR f ] 521
P Bl HUER B AR 119 30. 14 4%, BRI 384 403 /N HL, 5 238 857 HiHL,

R A0 A B 2 RO 1) ) A B AR, FRATTAA S 3k b BR TR 1Y
HENMERERMNSYZ—. ERRFCHERE RN FR 02
—, XAETIEM KRG

=
=
Ju

w LB —FOLE R SLAARBOR IR . TR ACBANIE 2 A AR A R — iR
W R B, PR BIE Herh—3k, AR A AR . —

232



FTE THy RENE

& 109

FERER T A RE SR HOR FHES FRATRIBE RS . 2448, B TR
BLmAT 2, Wi g R e — e R SO ST kA B S R
149 450 000 v 5L (92 870 000 JeHL) , ik /2 H Ml 251 385 f%,
IERMTHEX AR, RIFEERAMAZEASAZ RN, FbrE,
KIFZERGZ, ENEAEHIRERE 109 £,

233



WL EA YR

AR BHIEN KRN, BRI S, H SNk 8 58k
111720 249 1) ) KR AN el S A R e T AT B A T/ 114 20 R
AW AR — &, b AR D22 ARSI (Anaxago-
ras) , AUACPR D 7 R A2 IR 4R DR BH R A 18 A B AR A R /N K Bk
SUE ] TR IS, I Hak sz BIALSE Y U e |

RICHFATE R R BB T KRR P SITES K
PHAYEE B o AN CHT A& DAY i 19 5 £ 2, B K FH A R 8 2 O b
BROMUK FH B BE 2 /Y9 40 A, ERR AU, X BE 2§23 668 000 000
P H,

V) O R

P A I —4, ST 2B RE 2R T M2EITETE
X AR AT AN, Aad, BRI E R ATHR e 2, FRATH
PR AR AR i, ok, B 7 s Bk RS e A A
CHUBRAGPIM)  HEAT LI, dICikfe)  Z /) B PR 5 B A 4
MR SR, AT A INER . WERIATREMR S5 s 2R 11
RGPsRESE B BuER RN, Ba, AftAAHRXAHLIE LR E
FEMHTRSWE? e ihl, ML ERBIE 1Y 9 v 25 WL AE A, A AT
DA B — P RE B AR D2 A W7 28K, Sk ARA, AU Y
I ) AR AR Z K, BRSO AE A A T LR WE?

MBI AR, 18R KRR N 2R (Friedrich Wilhelm
Bessel) 7 1938 4EJFRXSAHBR AR I R =S 04T T RS IHIA fhIF
Az, T B HARERR s AR A 22 . X BT E
IR 1, BE LA BRPLIE AR L P R P T . g,
e, XHABUER, EFERICELAM EMEOCREE 61 (duit
JERTGPERYES 61 WU AL) , EMACEMEERTRA AR (18 110)

PR PAR AT B, X R S B T T, I, X —
SESEZERINTCRE . L, DUIEIR B 1 536 R85 R BH AR gk
A B FRAs A Y S — A

234



FTE THy RENE

IS
T b
®“ﬂ N L7 R#BEG
\ ~ Vd
AN \\.L > e
\\ \:@%\\ . //
~ //« w\‘\\ \ /
\/jrl \ \\ //
SO \ 7
\\\ ‘bﬂw/
& 110

TEAR TR IS 2 B R ARG JBE 61 AL AZ S 1R/NE, A 0.6 9K
PO, BORARIER 500 9 HL2Z S — A NIRHHLZR BT K i ff B2 (A
RORAER WX AR ) | Add, RICUARZRIRRG S, X
ZINFR 1 RE L R LA v BAOR A E 00 ok o AR AR 0 s P R 2 R b K
I EARH) EAEE, D28 /R4S X 92 /6 103 000 000 000 000
NEZAN, HERBHIA T 690 000 75! X MNEUCF R B LA AN SR
o ARRNETIBAA T o, KB RIR, 728 E 200 &R
TG {4 M T A R R/ N M ERTE R By, i AR B Ak A 3 B
H !

TERIC b, AEAEAEAR R B B8 2R OGZE o X BUIE 5 Py
PRGBS IE] (SERYE D 300 000 22 HLARRY) o Sk Sesiak— o HH
VTR, WHSEEIMER 21 A Sk, AR FH R Bkt A i 2 8
A o N FRATIAE T 1 AT B RAG A 61 R AL, ZEAZE
LAEA RERIAFRATIX HL. IR R RG 32 61 75— 37 54l AE P AR K
T, SEE RGP T XA R W H AR, R
2, BATRAGEEKEK 1L AFEZIG, A BB o 2 s ) 2
IR HUBR I MR 1 DN O M i Jm — SO0t 48 0, A —BUE 2 B AR AT
FET o

@© AEHEUE R 0. 600" £0. 06",

235



WL EA YR

DUZEZR AR IAT B R RE P38 61 A RS, 380t X UE RIS 1 1
23 FRE I A M DN R B B G AR, TR B R O B A EE K BH /) —
Mo RNAZE30% B 2R, EXTRFHJE (Copernicus) T K
BH A AR BICA 7 JC3R 2 () w40 0k 228 228 A o F) O 80 1R rp ) — A
BRI Eg s, 58— EE NI

MINFEIRWEKRZ G, XAVFZHRNAEGMER T A
JUBIHE KRG 61 3 — 28, SRt A9 N EhJEE o (S S e A e
SeRAE, BT ), EEIATRA 4.3 64 BAER/INHDERE
ARG ORFAARIT . Hl e B OR 2 Band 2, w2 R T 2R iE
W EARE e Rk, Wil A 2k

HERAER/NNDEE B2 WAR B0k . KAYA HKBH K 400
ffF 583600 fH 4G o (BIZAE Y, 300 JE4F) ZOEHEFH
WEA, /N s ERIE /N, I R BIRE 10 000 75 1y L3548 A2
(B HAHIERN 75% , BN 130L4F) ZRERIELE,

BAERAPRR—RIE 2 H X —DEEM RS, F2 A,
ARERAR A ER RN, LYK EEBRBAE . R, EnH
VP2 HATIRILE A, KPR LR R e Y, Rl P
RAT AL R TIE Rane, SF52 b, IR AL PIF ek n] B4R E 2
2 Rk AL TR A ;s IR AEAT ] — &b st v | H B
BRI RE, B H P L BRI MO 2 2 2R Aol g DL 2
R, BrLh, s AERS I A 2%, ERIRE A GEER S 2 T8
ZAMRER Wi, IR — R B R B &, S
AR EATEGE T .

ANid, R R R B R L, s A2 E RS T
WUR, —ZR O e E R R g, W4 o i 100 27
Ko WZETICAE IR JE M BRR b 11 K30 & B AR SR AT 44 1 100 5%
P PSR B B LI, REE B AR R R R S L, — 7
PRI, BRMWHEREIRW], —DRICERER -
AREIC BN EE!

236



FTE THy RENE

IR, ASAH NERE S B i 25— BB, BERE
BORACTUAAS R X A2 A2 S B i ) B {ELAFE ) 30 A 2 2 i
P

— HZAFAT, FH A ME R 5 H (William Herschel )
FH A Y B B WL % R s I, TR T XA A
DR PR HIR P DL ey B 2 68 A1 A AR 125 R B 1) — 2% MM CER T ) i 59
el N B TBRIBESE, RIC¥ AR T IR XA
TIHFARKRES P —EEERE R, Wl Bk L. MR,
DAL i 165 21 P AR AN BE—— 70 B R AL A SR

il s R B s, FRATTREA BT 2 iy O AR 22 9 — UM
fERAN; Bmonk, FRMERNME . HE, WY
FEEERIPMRIAE— I Z o SR, AR AL L, AEAR T
T FEI A 0 A A L At i T g B2 B A TS M R T R A T
Lbr b, BRAFEADKBNEERGHKBEZHHER, HFAEMN
S A LR, o B R AR X AN T5 ] B A AR TR L FET AR
WA L, RR—EMREEIE ) (EREGENHLT)
RE Mm%, TAEHAM T 1), B RIFAMEEIM I p R 7EE
IIR)EI, JLFRs Iy m = .

AR AT 10 B &, R A AR L AL 5K B, R
MR ZHELAMWER T, B — R ELEM 1T 5 i KA
Jilay, WIREAE B —Pebezsa], EANFRATER AR, &k B/
B, ATRIE IL—Bee i R —Hf

AL, X — KA AR A A L A 0 T — P Y X AEAR
IR ST KRN A K53yt ol (1 €261 s S e 11101 1w < P
VEAFEE AR AL o KB AA AR LR — 5.

Z UK AN anat e, 45380 7458 Wi
A K#y 40 000 000 000 Fife /2, EAT1I0 A 7E— > & B 1Y X Jek

w B R RIR I TR ARIRTE T 2 B PR RSN E . ——

237



WL EA YR

M, EAEA 100 000 SE4E 74y, J&JEAE 5000 ~ 10 000 6 4F FF .
FATEFFHRT, RBIARA AL XA KRR B G, AT 58
SRS o XFFATAZR ) A RE LR UL, 3K AT HE 3k — R |

FAVEFIPE 11 AR IR B AT, AR A 48 2 2l i) R o
BAREARR AT WS —F, RERAE S %
BT RO . B R R RGN T 1 T ACACARE R
imH, fCREENABI 4 BC01F2, X HRIE W A R A
% 18 o

B — (RSO RAE SR R o AR R i/ T
100 000 000 000 000 000 000 17 . A FH Y37 B R LML K LA FK IR

BN — KA B PP USRI R, B R B E R — R,
HUEEWMIATX A KR, A TRE GRS i

238



FTE THy RENE

KA HBR, ARBRFHANAT 24T LT A PLE 58K B s 1T —
B, AR A L AL 2 B S g R 05 8l XA HERE L
AT NS BER T 1) o TR O AEAR TG R T 85 2o K 23 (4 07 1) 4 2%
I, 2 A BB IR 55 1 8 AR AR A1 B 7 12230 N\ 5 A I 728 75 R
TL, X R WIREAE B LAY TE S XA o BRI B Gy (18
LI A IR R A S AE X AN TT 1R 1) o

POBEERE MM AT RATHAEEARNIE, HAE—
TR AR = — W A R P B Y B S T, F L,
SRS N A DX 3 e A A TR IR — B A, AR 2 A ik
HE TR o P S BAIE T o HX R O AN R B O
DA EN G2 R PR AEFA TR AR 22 18] B9 B2 B AR R A0 A Y I 25 Bk
TR o AN TR T T 0 ) R DX, IS X s ) 1 R
s, X EARAZEWNRS . EPRIEA RS LAl E SR
BRE, LSRR TRIMNMBRZEE (& 112)

B2 A2, AR RGE S A H ] 73 P X
BRI AR . 3K PHARSE R B e i 1 40 LA KAt
TACAER, HIRRAFRIEE . A, 80RO AR Z A
HoAl 2RSS, FATHR AR RECH W JATX A0 A HE T
TEGLLH, A — MR XMTER PR ERE
ERARTERIE B ARITA A . X A2 R T (RUE A2

© PG AL KL AR BOHEAT B A A o

239



WL EA YR

) RKH, BNhod2dmir2EEHNR, Adx EE R
BEHOR BT I S 3 P BE AR 2l 2 1 WRIEAT B R4 il
HoKBAgE R A R Edw E, Ba, BREGEE - TREEEK,
AL B A SR T AR PO A E, AR R N R AR & T Ak
Bl A ST At 2 A

wmERTR, FrARERE, BRI R, S5EE K
B FEZAROTTE R, 12, XE2E AR HRIIE? XL A A
MBLIE IR A 2 KIE? S8 b — i S 2 A (a] W 7

A X e a5, HR A 22 KSR MR R (Jan Hendrik Oort )
FEJLHAERITES 1R, Al A EE ik SR B Je DA H 28R
PH 2 B 7 AR AR

FE—FAHENEE A, RE IR AFREN, UK
HAb AR, MEEIIARE., LR -BKITEERTEBITNA
FRE&Ek . BT T 56 2 WUE K B AT #E 19 77 1) 95 46 196 [ %036 i
b, RIGRME TR, mfaE—B, HRT RO R 7 mATHE,
TER 113 &R, FeATm i 1 - R AR PRI (B B R B (12
BRI 29.5 4 ) o a2, T SR 200 UL A M K Y T Y
Hol, TR AT RO FHER 986 UK iess , X T b Ta X a2
Wizslh, R4 AT B E0E 2 — B — B 3R 3% i R ok #E 47
iR

B2, BFEJEny HOGABUBAS 2 i LA A 1 JEAR figp e
AR EL A E RIS, S i T Mo BR AN At 4547 22 0 Bl 28 K PH AR i
HR s a5 . BER 113 [ 1, XF R o PR 7,

Bl B, MR (BRI TR) /MR F IS 3,
TR CA®E) DAMFER T ERE s, %51, 2, 3, 4,
5 bRl T HIERAN - B AE —AE R LA B RATECAE, LEM
BT HCHIERISVF 2 . LRSS AL 5] AR Le 3 11 2k 245 1]
B — T o AR Y DAHBIK % A7 B ) AH I 20 B R g 0%
2, BATVEMXPIATrm (F8m - BRI A ) A iy I f e 2

240



FTE THy RENE

& 113

FEOR, Ak, ARIE R L, IR B S AT R A 2 B
ZIHAE %%iELmﬁEH%J A, A ZRBATEA B b
TEIE Bl WMk I 1 B2 if A A AN AR TR 52 T

MR RF 5 TR T 2 o A 2 A B ) o 2l 18 A ‘TL&E§114-jr
M. fEE T, TUEIRL (FlEsZKAARN),
b, BAE EACAE R . = AR IR B PO A ) BE B A 1E
SERE, AR AR A 8 R K BH B

FMPRE/BHEE (KIS Ebe i, DU F AR ) ,
Hopy P KRB AE R — B Fiagh, —Plisar—, —Fivgia
—ub, HAbRE A, siE PRI L, L, s 114 fr
No BACHE, MTFITA S IR, S FE A Y H R BN,
P2 AE R 3 FER R (BB SR R AR o

X /\BHE R A s S E D0, MR FH Wl Bk Bk, 2E
FERGWE? FA 1ixX B8 A R AE B i WL IR T 1) iz gy, i Al

241



B kW R

w
=
i)
=5

E 114

LIRSS 285 E 8o n VIR 5 b8 B . 5, 9 R B IR I0E ) 3
JERPRIE A (ARLL D A E By AR T KB (S0t Ek)
Jef ki X— s RiE TS KB AE TR A2 B Ry P (B A
G), PN EANT S KRz 37 147, W0 Iy 1) 8 A 3 7>
o A TAMERYIE R A R C A7 B B AT LU TR B i
Y EIETT, W B LUEREHE T, A SB#EE, C 2
RFHEE B PIt, 20 A MRS, 2] C R Zmh, A
oK A LT A A A 1 DI e U 2 1 S S s 22 3 ) 2188 S0 R R R AL
B XTFWNZAEE F A H, HOIEGFHAR, F 2R EBK
B, H 2RI LR

TECE WA T i it 19 B G (A ey T4 2 1 [ iz sh e 5 R 11
Rz, WA R IA X iz s, AT A SREUE B X AR B,
I RETHA A s Sh B BB MU R o 1 8 AR K s P A e
MRLE SR BORE,  WORFEUE BT T BT B s i £1 78 58 R 3 1 b 22
E VRS AR, TR 5 MU AE I 1 BT 2R A e

@ WA 314 TIA 28 22 B30 v B34

242



FTE THy RENE

IR REAE LI, AT 2R 10 e A o 2 R Wi 2] 4% 1E AR 9 T HL T
RETT 1] AL JEE o RV Af 00 a2 0 B RDER 2 (I
iz Ak AR 2 A R A AR R R L B, L HURE R AR AR/ AR
¥) , EFPBLGAROR R A A SRS T,

e I st AE R 0 Bl I RROR R RN, FRATT AL RE G SR 48 A2
PUBRY RN st R, BIEC S RNE, R LAN 8 Ry iy
B4R 30 000 JE4F, XAHY TRARM AR =172 ",
KRG LB AT — 5 B[R AL AR Ze o 3 2 AR 2 BUR S A I
], AdERIE, AT MRITRCA 50128 15 181X B ]
N, FATRKHEWHE BT RER T 20 218 QR
BRAFIXAARTE B E X, LR B e — A B (e Ko KB AR,
AT AT LA, FATXAT8 A4 20 2% 0 EfEEMIER L, H
THRB R KRR 1, IIt, R FHARA D 30 285w D0 s /Y
S [a] A7, (R B 7 (R Y o

=. EERMEDGHR

A I 2 5 Blad, FRATIX AR R IF AL ME— 19 B R T
WA A AL B2 . BB 5T B 2R 5 ] IR
AbER i TIFZERIRGE, BN A K AT & 1 2 R
L BERATRIER — R E AWML R, Bl BRI NIR
B ERRET IR N R S KR EDE R . B RROVTRY
a Al b JE T BUR D LK 3C 6 A9 R B 35 B 40 5 3 1 P A X RE B R
R, BEADRIE A& 7 AR AR 2% 2 = W AT DU
B, e SR e 2, AR R A BB T A AT A R
F—HRMMB T, WXL R gk Uik E s A7
ZAEERY], FATH AR RS XA — k. SR, =
MR E X — U AR N XE R AR, (HINTEE T#2], K
FHARHR AT REAZ TR ATX A WM KRE =7 M — 5 E R
¥ b o

243



WL EA YR

FEAR K — B Rl Y, RS2 AN IR ROR 21 X i 2 = 2
HEATXAMRITRME LA ERER, WHC BT — B iR R
mIRA—R, Ja R B 7 =S ) R BB S R =R,
B FAEAR T N E R Z B SR T R o HE, AR AR KR,
X BEFE L 55 52 S8 AR IR AR RARRAS A R AN 25 1o o T i vy 47
MRS, ol LIRS — DA/, XIEW B AT i Bk i e A A
B o A EATEIRNTRIE T, JoE 2R R Bk

Bk, FoATE BRI R T B o B o ik 7o (HE,
AU AERFERTIE T, HIATAER A TG v MR 1 PR HE R I 457 1k T Ok
I, WA SRR A s AR AR A A B, I 3 AT
BIE T 250 fERXH, O RFERRICEZ Y EH (Harlow Shap-
ley) k2| 7T —MUB My “ 8RR —FriA Bk sh 2 8iiE L
ERD,

KER, MRS, RSEER TR E O, HA L2
B, EATREEE A MU K A BT 1R A . X SE EOR A AR R
MR R L B, B R S A R A P S i kAT S 0 A
@, fHEBIC, ksl ETB ;S (R G, 12 S g
—HE. ARNER (RHERNE) LN EESE sl — ], BA
W EARZ AR, M H., BEORE R BRI =, i, EAQER
(9 K Sl R0 5 P 2 58 JE 2 1] — e AP AR R A LR AR ol o WL 3
TTAR ST PRI R A 42 DN L 88 R 260 XoF o7 2 110 1 o JAE 3 AL 7%
B, EFRSCARIE N DU E R

WEARBATLI T —Fibksh 2, s ek,
M2, BATHEE B L 45 BN & A4 Bk sl A 30), sl BE R & 1
o, FHEE SRR, SUnl LIS VAL © R A, T
R X LB 73, I i 1 AR A AR B R, O
AR FRA XA BRI

O XFEMIKSEARGRE AR B 2 (ELX—) LRIAN, FEmLtars.
@ AERSLEASA . MBS TAN B SO0 J5 e 3 i BUR (19 P AR B R AR

244



FTE THy RENE

D A K b 5 3k ok DRI 2 e B s P R LB K Bl B I
JIT A B A 45 R A Iz — 150 DR 3 X JLAUE B2 Y R B ——iX
RS B L 9 B2 5 AR By i B B ——3T 1k 1 700 000 )64, X
FORUL, BB RN ERE ARG Z . L2 = iRk
SHEFRATIX AR ZR /N — 28 o A5 P R VILE 9 PR T IR 22 =5
GEE T, BN BB AR R S A BT

XARBUE AT ISR RN R 2w R AR )
R BOLRRISER], FEERSL T B 2L TSR AR i Sy B
AL o WARAEA 2 B 2 = R R DACTTH iE A e, A — e
RFTEIAT R EA CAET FRAE, Ba, MiTE SRR A4
B RRIEAR, AR ATIHAER IR R REAZ —FE
Xfie, RICHHERIEC A AMEET o

I TFRICERANT, FRlEFEAMERUME ., BURERILE
f E. M) (Edwin Powell Hubble) F#RE, X L83 i (196 2 4L ]
a3 es TiF 2 A M EZ N EL, F—n, dom AR
LI 2 1 o KA Z—— O IR BER B R ik 22— A2
FRIFAHEREWeR R, T HMRE AL AR E R, BEEEK
RA A 85 A i P2 B2 AR B ok 2 & RV
JENERIRET, L CSEBMM BRI AR, A, AP
WERFH “HERERERT

FEWLI 2 1) 3% 25 P 2 R R TUHES S R, A3 8 — R o E Y
F (E115) 5 EAFHIATRER S T IXLEE R E R 5 AR Y
HALET B o

5 s

Wik PSR 2%, R4,

Bl 115 R RAEIEH EA P LB B

245



WL EA YR

KT RATAM TSR, RIS BA RS TR,
A, AR AT R t T AN TS I i . KRR RGE, 44—
P 2 1 e 2 A BROIR AR A0 WA B, B e R B 25 ke, TR IR
WHEZ AL BRI E) —E B BE, RIS BR A AR Gl AR
ARIEEAR AL EIR R 7/10 B, s fEARiE b —E W] Ak,
BB FORA PR . FRBE— s, T B8 R SR 2 T A%
RT3 1 HOT, EARTE T E i — 3 W 0 RS 4E, [R]IERE ATX
IR RAR AR B E BB IRAL

S [E 2 A W B A AR S KK W (James Hopwood Jeans )
MBS EAEN] T LA 2L 0 T e A% Y BRCIR AR AL 1 o A
W, XA ER W AT RURE A S B R R X KE R E S L
%o FEE, IRMEED S THMEA, AT DHEE A
A — BT BE R A — SR T,

FEAB A BE TR AN B X B R R SEBR r EX —F, il
R EERY) . BRI, RATC AP, Bt 2 i i
THIMEERIR R 2, HAPARZ HON 7710 (ET7) 5 1y O i I 4k 16 R
EACE EIHV BRI . =TS 0 B R, AR
R I B W O L . i, 125 1k, BRATIE A fE
AR B R AT 24 2 MBL AR, MBI, KK
e S T ke R AR R Y 22 Sl ) LA

XX L6 R MR | s B A% B AR TR, b T A
R TR BN, AR A—"ABIBE.: AL, BURE
RIXEWRICFAFRERE (Walter Baade) F5H, HielbatR 2 = 190
oy () pytE 2 MBOR, FBERR 2 R AE 28 T F— e,
(ERAE R A A B ORI 0T o IR SRR L S PR S
SEEMAN LA T BB AR, TR IR R . FEER R AR
ARG B e MUERR . WERAIR 2 R N ERIRA B X MIE 2. LS
(e +—%=) RAPEAED, WE R ARSI EAARE
B, NI, BATA B, B R RS HRG  B. al RUR

246



FTE THy RENE

B, MIEFENCAR A BOR 2 R BRIk < BER ™ R o,
A —REBIIE R, ENPRBIZER B R Pras(ala, BLEkds h—
BERIRM, XBERALUG X ads, /R am s .

TEFF—F R, FA b B SRR HE B By A M Z P
BAE, FANTRI%%E & — N 2R KT 25 [ N AR EU i o

SEAF LA — 5 UL bk B R I B R A U5 ik, E R
FIWTERAT R T A — 20 2 R 4G 2 7R AF 252 . SR, HREAR
[ A BETRAR I, XA AR RARA R T, ONX Y 2R
1) RO fett FH 55 R 1y B B AN RE 0 B L R R R R o X
BRMBENERAAL R —B/PNINRFRE S ERXFFLT,
FATHAEFE T W RN 0 B2 AR R R/ R N T s, RO B AR IR AR A
AMERIBEER/NA S, A — 2RI B R JE R RN . R B A
MR — e g, BRCIRMG, XOCE A, RuE S n] IR S —
AN NIRRT HE AL A9 G2 30 3K 9 2 2 [ A ) S B

WSRO EAG T T R AR, bR T AR W (i
RAFRAEIEEE) RS EREE N, 2R B2 a3 50 o A (19 45
o FAG Wb, RENIEFZHTT, BRI ERE
TE—if, AMTEE ETANZL, SRV 2 18 IR R R IRk
Prie—ik.

AT XA R R R R —F R BARER T /D
MURRTER, ERBOTEEE 3 DRIk A2 R (AR ERTT R Al %
JERZ) . 6 MHECIRE R K 4 DAMNEZ (HAFPAZKR,
INETHRRZ) o

A, BTSN RER LR SN, MIRE Sk h
(1 200 SESF BLE AR X5, R AR S ST B 1E 10 {CEAF R]
ULEEES AN, PIASAR SR A AR S-S BE 0 500 JTOLARE, FEnl By
THHTZ L, GFA LA E RS

AN SR R A AL 10 A A e ey, A8 [ R A A IR 4K,
WERROEMBIE, KFHERIR, B, SRR i EAR 2

247



WL EA YR

L N AL RN, TR 22 223K 0F 10 T JINHE S5 i 78 2
TR/ INF b 3R B fe 0T 19 18 SRR — BRI 25 RN . W) SEE
SEHR 2R T (R 25 S T B LA e RUBE R IR i, Bl
PO HBR LS — S, O T RN A RSO AT
PRI 116 2 f KK, R30I A ] — 25 20 b 30y 00 =5 4 7
MHERFF IR H 72, SR RERM. HAE, RiEEETNER, —
FEE E SN R

A, RATHEE K fRE T o RN RA R, 76 2L
FRAP Bty 7 TR TRAG (HEIRAHYR) A7 M E 2R A AL ) A
K, MEEMIFE, BARIGH B LB RZERLIA— 28, K&
W ELGETRR, TR, ZANLHES E2iE ELFN
3 % s —Hle BR?

MRV FHATRERA W KN e, R0F A4
WFKRE, FEEFULHOCFERNTT, ATEREE—3% K8, L
WEHE “HEAE” 7.

FHAL L, RAFEFE =FEHO LI, 2@ TAX AR ®mEA
AR, R LUES M, JFE CBIREH” B, X
e, — OB 2 R 5¢, B A S BiE CE, A
FEAS A — SRR AR, O 1mT Mth s 4 10 1 7k

BOYIRAGIE A A BRI, A K S LI R —
HIAPE, SRIEETHAZIE, AAMECAERITHET X R
—H.

TE AN R FATT IO A, RGEAE — HOR X R AR /N R A
AR LTI, Ak AT DL G IR 0 il Rk, TR T ] U7E B
BHETER AR, W BT w = s B, S s,
FATGFR], A PIFPASF 2 AH R T A 5 AR ) = 18 Y
IERREE, FIAER T EIE CBRIF A M i ph R (S FE R 42) . XMW
s ) (8 XA T . 95080 £E A 28 RIS i ik, B H g
18 TER B0 Jr 5 AR 18] N A8 AR I

248



FTE THy RENE

L6 Bl 3= i fr) HLRE AP B e DG4 2R 1

FH BN “HIEARNIIAT RS RER. HIE, 2
fifp PR R A IR, R eI AN [ R P A B R B RCH AT
TO

RENEAE T IXMEPRGE T, AL, B R MK AR TR ILE
B LR, B, FHRBAANA AT AR

249



WL EA YR

FEW, And—EBICHE, WP T ILEE 2 X AR ROV AE WS B
HOBAE BRI EFRAE 100 Je ~f B Bt 2k 192 Sk A WA i ot
2o BT ARSI EARZEH Y 200 5 S S 2B s 5 7 de il it
A B SBT3 LA Xob X A B A [ LA 4 B A 902 Sk

BUAE IR AN BERS 4 2 75 A BRIX A R 5 101 25 1) S IR s
FET . AR AR AR SE EATA LS BRI E (RFET-J5 )%
FERE) o (IR AN T7 ik, 2R T A B 2 R E A R 5
JEo gRimn, WARERMSEERN AL (MSFEAHK), mas
B RAVEEIE . BORIIE, A A Ll B B B A B Y f i 1 A
Z, RZEAE V0 AOCFERAL, WL ANIE SR EN]7E 10 12
FRTHPIRDL . AR ERBEE A C R E MR R RS h T4 4
S 2R PR KT ED , IR s gh S5 AT B IE, F
Eb, HERRRICEAE 10 {CFR (CefFFamm /7 24) &
AR—MRNE D, ST A BRI A S E ok

A, REHEERN T, N 1€ AT T8 2R EA R iE
SECBRIN, ATVFF 2 20 TARSE 15 3 25 L

IR

250



et —m gl BN
—. TTERRE

XFF ATk L JE AR AR B R (LR R R A AR UL,
CSCHL” AR AT LA SR AR E A [R] S S IRATE R AT A
MHERR M, , I8 e KRR HERE, hkad 2, EN#R
I EITRREH LR AE R R o 5%, i ARt s SR R,
R 2T — ELAL T AN BT A9 A A 2 v e i i % KR T AR R RE B T
PRI, WRIRLRT RETH KT ot 2 A L b2 4 N 7K 3 e )
T, BRIl R W TSR RS AR A A, XL
AR FATIX A R BRAY[E AP 7e K R T AL S e .

SR, FRADEAMER Hh, HERE A i — BARA BeA o 7e (Y i
Qo ARG, MERR— A AOCHIM EBRIR . S50 E, AR Bk
PNEBRIBIEZEAF AT, HUBR I R HR 0 H AT AR AL T aR s . 3-AT 1A
LTV ™ XKV, bR bR A I LW
A — ZFER ORI B e T 2 0 245 X A58, B R J7
PRI R N T A AR IR, MR AR R, AR
1000 >k, M st b7+ 30°C 724 (&efg ) F 47 1000 Je R, B JF
16°F) o IECAAnit, feith SR s H (R IR/ 2 = ab )
B, IREERAILZ R, LIBULATE A S TR RS, e A
LG TG R

PR, B TR 50 A HUATREE , 2 IR A B
BOPAR R 2 — Ak, MR A 2 0k B A A i R (1200 ~
1800°C) o FEIXATREELLT, HuBR T & 1997 % 5 4 LA 5¢ 42 fi 1)

251



WL EA YR

REAFAE

BAR, XFRERAZKEFFEEAAE . FATBUERT S 2 1Y,
AN AR G — o8 AR AR A 1 28 L B M Bk A —
A8 ] R 14 18 2 4 O g 113 A — > v AR R G R A B
Be, mv@ i st s in B s AR T — T, AT RUAR T, iR
R BES R —E B TE L HCAERTUT IR T o

WA TN A A RARR, WRR T RN, F—F
k, AOHEBIFAUTAEBEMRE, Wik, AMIAFH “ANia
™ XA GE . BAESERR B, WM a 0 P EE — R ORI,
WEEEANT, A K005 58 R] LA T H X 2855 £ B R Rk 25 Bt
[ LASK I 28 3 O 1]

XX S A1 A 1) 3t R gl R 4 Al R o TR
FEMRER AR, BESAENNES. 5 tEERNA
P, XEJET2 BT S RO, I DU R E 1Y
TUR B2,

N T HE SA XM OCR A 1 Z R, RATHZ
0 H TR 1 A T AR SRR A BT U R A B AT 1o

HY b, RECAARARRCIRES T, BB - Wt &
PP BRI AR A BT AL . — Bla A BER LS, T EooR
I AR I Bt 25 T B AR SRR, LB AT LAV i 35 R 301X
AR REAFEE A 18] o X AR DO AL I 8] T A SL 415 75 K- 1 38 12 1
AR AR Y 2 P RE SR S R, el RUAT ) — SO BA
FEIX A5 BEFL i 22 ] —Hf

Uk, AT 2 st MR, RihilE 1aaHh i
B[RO R B A ATRE FIAZ 2R (nin 87 A 40) (Y5248 = iy
MRS, RIS LRSS ANEET 45 124, Bk, 111
SRR W — T K 50 LTt s B BER Y

Wik, JATREBAEG,, HERTE SO JLAF R — 78 4 hE il 1Y
BRI, SNEFGEF R TUZ, KA AMKZES, WThE

252



F+—% Al wER

A FA I A AR 53R A A

X — KA 58 ) 5 S A BLA W 7 AT ARERY )
PoE TERIERIE? X LA SEFA XA R BRFIK FH A 4 A A2 3K
R, R FHIE CARTHERPER) rREARE, b
e 2 DI PR — AR GAE R ST SR I 18—~k

1749 4%, 35 4 13 ) 22 5 A = 16 U B B2 O kR i
Box e, A MU EEE (ARL) FiRE, TR
ZA G S B [ [ R A — S 2 MR BHAHIE i 48 2R . by RE 42
T Nl 22 T X R R — B E R R EER
“EIATERT MU ORI & LT, NEMERE
(R EgE T —28 “/NADL”, ENFE bl e T A=, JF
Hr AFER (E117a),

JUtH4Fa, EREE AP A5 HERE (Inmanul Kant) 42 7 —
PERAAFBMA . AR FATEERH A S AER, 5HAX
IR, MEfEBAt, FHIRBE — B B RUAR, B4
¥ T HATR BT R RN, A OZER S T
VU S 28 [ AT AR S, XA ERIRZB AR A, il & B & — 40
Friled, BeRcH s BERBE e, S55R, hER T AR RO I
BEZ IR, T 5 A Ab 7 SRR AR A5 1 R BH AN B A2 i, i T A
Wi 5K (9 AR AT — R BRI (B 117b) . B2 (Plat-
eau) S By o PAT e A IR T S I A 1Y 2 LS s A 5 — DR ik
(AR BH R 17 DUARAF M) 8T A 15 1 A 285 B A ) 1) 5 — Fb
WAL, — ol B AIRIL AR R AT o e o 24 e A R Tk B A
BREEME, i o B 2T M 3h . A BUE , K FH L A7 2B
ISR, ek S TR W 2Tk, IR AR R A5 AT
B, TEAFRRHE SR HIEE;

Jake, X8R 2k B E KB B (Pierre-Simon,
Marguis de Laplace) FPRENFIALJE, FFT 1796 4F ALK AL (A5
RGWIRRE) — Ao PSR — 0 s RCE R, ARTTEX

253



K117 FHAE R PR EIR
a APFEMREEDL; b BRI ARG

ARAHL, A IEA AR TR, AUIK R IE MU RS 1 1 2F
AR E TEIRA .

60 4FJ5, JeEP R R AL il 45 (Clerk Maxwell) B IR
MBS E U R EE AR R 0 7 . X, A E) T
MG R T G o TFRER, QR K AR B LT 2R i
I ST A A AN K BH 28 25 (8] N W B JE By, 3 S8 ) Jo 11 4
BERAMJERAR T o MRAS TG M GEAR 8 L 18] 1) 7 A 51 7 3R s AT A2
P, R BHWSCAE I P A 180 R G R A X MRS, it L2
AT O . REAIE, T BRSNEA — 3, AR b Jo 8T &
WHIESE - s e i/ MCR R ), BATE AL ENA “BE4s”
J— A AR T Al )

SRR BRI, FE— 9 1B B0 4 25 19 R BH T 4 o
WP LT R AN R/ Z (202 100 1), &X
LePy I P A JE R S BRI, R AL 1% 1) —if o>

254



F+—% Al wER

B, BOISMTAE.

SR, XA RECR A &, XA E R =T A
TSR —4 Xt WRX R I—EN 4% R
A 51T BRIz S SRR B — Sy BUORFH E, R flERFH A
W F R g SERR Y 5000 150 R4, RFHEEA 25 H RX
BERAENAE AR, me— k2 ETE T

FRFIERRCEHA T HRME-RE RO FEIR , B, K
SCEZA TSR A B R H 6 SR 1) ) 3 7 o A 3% R R AR
( Thomas Chrowder Chamberlin) ., BL/R#§i ( Forest Ray Moulton) L)
LB A RER A G E N, A FRIRHEDOEN T R,
BEE B2 R B A WG, ARG 32 A BT I i A
HMPUE T —@ BN, 5 R BRI e R se 1, PO
REAATE & FE, BN /N EMES A 5e 8 i fios 2 iE i
AP, X —ul, AR AYFEAL F R RN R -5 R FH A 2 1 o5 —
e AL

B2, XAFRA AR B SE,  AE ORI T R - hor 3t i 0T A 5
PIARASE R ME, & A CAWEMERI S 2 . ATTARMER R : i a—
WUE R 5 R BAAR ZUARRIE N, ok 19 &S /Ny Bl 0 4 3 T [
TERIBUIE IZ Bl , AN A 23 ) il 2 ) — SRS AR K A4 (8
B WE?

N T HROX AR, ARG, 72K A2 2R e A
rhile T AT B B e, B R A A B — 2 i B AR
i, FEXFRAREZHERT, 4 A6 R P0E AR B 1 IEBDE
B2, EATRBITRX— R KN, HEGFAR KX M, H
o, AMIREBE, XL Fin KB # A 2 PR ), HATAA]
TE BB F T ) R G5 1 BE O, e X R H OGRS IR AR

Xa—K, SAEE T —Asc i Ehe, Hepb BEA RS H Y
SR AR R R, XA AR R, X MR AN RESE 2%
ﬁﬁ%b EIEAIETE TG, P AACBOC R, il 4 {5l i A

255



WL EA YR

YA AT BB IE A IER 22 00, BRI A LT IE 3 BLTE BT A B2
W3, HERHBAEA/M (EERA AT CRIEMA
536) M GhERA%) EHN) .

ELE 1943 4Rk, A 00 A R 1 [ 4 B 2 R ALFL e (Carl
Friedrich von Weizs acker) 03X M7 2R IEEIS P AESS . B
FLIARHE AT RSO ST BERHE D, R Al b b il i o i Y
ARLERH AR 25 2 T B, 6 TAT AR IR TR B8 02 AT DU e
R, ATRRWNITF 224 R 1k R P42 fil 3] i 5 22 J7 1H
(CEINEiS =

BAL T 0 a5 ST AE B I L AR R AR B A AT 58
U AR A B AR X AR B a2, A
IR 3 IRy, K PH A A — )18 AL A A2 o3 0 B 4 L 5 koA
], XPHUERBEAT AL 22 20 B 2 R FRAT, sk EZE 2 A (D& Fh
ArE=) ik RO HAEISCRARN, maE. A (&
A REIERA AR FRZENIETE IR E R AR5
Y,

M, H T RICEFATEA HAD AU, H AR X L
SMRTER PR H A 1R R AR B R D, SR, X R AR 4
M ETHAT I TR BRI T, FH 2 RAR Y 32 5 i e 57 WA AR (B,
Stromgren) F&5iBUL, LR KEAR, FL L, KR
R/ 35% 2R 0R . Jak, XANHI G E 50% L F . thAh,
WA —E B A XK PR T AT B Y (X TE
R EE AR R TR E N ) b, XK
R HEAT RS B OGS o A i, R RAR Y B2 KA TR S AN
IZEEUL, AR SR AEGLFAE, ERMER L 1% £
&, BREA BRI GG, WA S, B, X
[ 3 T oA A

O© TERAEMTE L, BRI IE LTS — KRR, RERIE, K
BROREIEL T ORI 3/4 YTIA, R R 5 R B TR AT EU AR

256



F+—% Al wER

ML HE— L HGE, 22 A G A R, & RFE KM
WALHNRAY, FHEEAAF1000000 25%21 24T, B
SR, IXFPRIE A . AR AR T A SR R B B At B A [R] 1
(=3

SR IR T ) AR ME LA A NEAE, B RIRA
SAFENER . Fh, MGBmiE 2 kR rDt, 1 AR it E
ZH, BOEMILTOBAER A E], R DL AR W] LS GE A W I
i T HxX s RASWRIREL” MR RO E, T DA 0 R
HTHAR X SR SRS W) BT B, IR AT EATL T R 2 A
(WRERAZ) A FEL L, Hp & “HBERY R~ it
(HARTE0.001 ZKAA) , BB RFE 1%

BAE, EFRATI BN BRAL e i IEAE S ok AT, X FH Y
A2 3 B R AR R HA A T R - R p i R v ey . 5k
o, ARSI A AR S X A B Y, B4, H
LR — AR, PR EM ALK T E, A TR HRA
AT 2, HRIPEAEH A AMAR, LEUEM S22
B, AR EL, BakiBIERENZ ., RIERmE
Zeihiad, SH—FIE SRR & 0 B s, BTk, ATk
NOZAEZ AU, B “HbEROT R RS MTREUE, R
SR “FRMBE MY BB R T,

XA FATIRME TAT 2R RIE A N 5 MR H A
PRy A iy (DU —37), Hh— K& P, KRAH TR
TR R BFURR 100 f%5, JEEEKRAZAI, BR—1ERTE0
JZ o (7 AT e v D DRAR ) St Ehy 1 22 By J5 1) i e DR BH R e i
AT IR RS AR TR B o) 3% i 1 42 £l R %t 09
Atk (R AR HMAR) DU FrbBkY i £ x (ngk
FISEY . BERIALA Y. KISRIVKERSE) AR, J5 & 06 & 1E T
HZW, PRz —EiER . K “HERY R, Bt RSIT A,
—E SRR H AR I AP SR EE IR . TEE 118, FRATTFR R

257



WL EA YR

T ARG A E AT G A8 T3 AP 2R

TEZHAMERL A BE A B, ol RIS 5800, 2R P B o i AT
FOTCRE LAk Rh g B AR, AR 00 iR (18 118a), EAfITHE
EBARER, RIMERENT . SR, IR—Jh 5 —5RAR
REGHHEE (18 118b) , AR/ —BRSBEAKBZ N, U —BA
R—LERHT IR

ARBAE, TP AR 04 A7 (/N B ORE g 22080, IR
KRR, BRI, PriASioR, MR A A5 h
TEAE BNk 5 B OB, XA P el MO BT,
118c ity 1 R A ) A7 AR 3 ) 17 2

.
K
AT

) tﬁQ

K118

BILTGUEN], AL AT R AR/ T ML, AR kB
B i R, ARG LA A B AR KR JLE E K894
R—ATE,

HIX AT RAE S8R AT HE A 3% b AT I RO/ 574 W o
KR, et — € 2t TFaX L3 03 A FFSE 8 4 1 A2 AR B
SR, —BHIXSERPRBE . ARG B Z )G, 7RISR A
ik, Rt 2 oy T 1) 2 A) R A PR TR AR Y, AT B —
RS HTE . BEETT RN RZAR IS A, Hse R 1 HOR R

B R RARHIE R i BRSOy — DR R, 25T RS K
W P B R RR R ML [ e Z -4 (Titus-Bode) €N ],

258



F

=

=

“altE” BAER

HAPRFEE T sl aaRsk R, Fh sl f 2 KR LT 2
LT R S OR IR BE RS o AT 2 AR —HF B TRE IR B0 1T %
A BERBURAT A F /N

TP a — RO R R NEOGER . X Sy AR AR G
A, HERFVECT 2 AHZEARZ . DAL, FRATTAT U S XA — SR I 1Y
M. BT ENPEFRMER AN —ATERE XY

LR
ERFAME FATER S5 RHARE
TTEAMK (LA H Hh g BRE— TR 5K
HIPRAEERAT ) FH I 5 1y LA
KE 0.387
&E 0.723 1. 86
HLBR 1. 000 1.38
KR 1.524 1.52
/MT R 2.7 Kits 1.77
PN 5.203 1.92
+ A 9.539 1.83
RER 19. 191 2.001
wEA 30. 07 1.56
HEA 39. 52 1.31

AR, EAENEE TR TAE. fln, TP
FIH) L RR A TR S T B AR e T A A

R R AHAT T T R s 2 H
TEAR
(LA BB N AL (CRBb /N

+T— 3.11

+1— 3.99 1.28
+1= 4.94 1.24
+ 1P| 6.33 1.28
+ 15 8. 84 1.39
+ N 20.48 2.31
+Tt 24.82 1.21
+ BN 59. 68 2.40
+ 216. 8 3.63

259



WL EA YR

FEXHL, BATRFEIRH R R —4F, B2 TR HA
CReple L), (HFRATY AT AR, TR Pt A7 5 25 [R) R A L
oA o

IR FHAN R J5A B SE A28 D A A AT B — 1> B ) R AT B W 2

LeFT B XN AT ALK R SR AL 0 A1 5 2

N TR L R, ARG AR P A s S —
THONMER TR, B, BATERRICH, —UIWik—Tle . B
1\ AT RS AR A BUE FT M BDE LB s 3, R BH AL T
EIAY— A £ B WSRIE A5 AT 2 00 X BB R o R S AR O
0. 0001 EORRLFY, 84, FEFFARIS — & A 8 10° (kL F17E
FRINAR . BURFEEARRIE Bisdl, RIEE, ERXMIIHT
IS T, R B0 E 220 A AR IR o B AR AR X ol AN W7 b f
di P BRI LE . R MERE AR, IR A0 R N Rl e
HTOB SR, e B M E BB 2SR Bk TR
24, XF AR (ZOREAANR) s’ Rl
2R I e 2

XEF XA, FATT e — TR S8 A BH 22 5% i J S0 A0 [] L
AT R T L, g PR PEIEHIE sk,
75— SEITE i KA A SE IR PIE EAT e (18] 119a) o BUAE, 3K
IS LUK BH A B0 UKL 23 5% J& 300 Sy J1 393 1) e 2 A8 A 2R
(X, Y) SRiliidX 11z 5]

IRIGERE, WO RI iR A bp 28 B EAT LT, i IRDE BBz 3)
HPRLT A I IR RS — AT b, T R BUE T kLT B,
EA B RPHIT, AR BRI AR, i A
Wik, WARGeRmta R (X, Y) BFR, BABIRERNL, A
W GEAESE . AMER H, XKL XA A AR 2 7R R R AE 5[]
iz —AFm e & 2Bk, (EE 119 LB RN, J—kL

ORS¢y TR L7827 S PN

260



F+—% Al wER

T CHBBEE R, LR (X, V) BE&EL, el —1
I EIRRPLL, AdER—L, DL CFR,

& 119
a. A IEARPR AR LR B AU B 12 3l 5
b. WU A AR 2 B UL [T R IR 12 5))
OISR — IR TRECI, 55T 4 4 et 4
AFRR (X, V) P TR k0 B BT AR R A AR S8 T
AT
RATEITE, B 8 240 R MR T, ARG 39 55 &
SR L, (X, V) B4 AU A A0 L — i 1%
BTSN TR T
TS A X B K BB R AR T8, SCBR 18T
SRHHIRE— A M S SO, B0 E T 97— RS K W07 39
BEETHA, ATI N JEL IR 0 R TR St A 2o Tl s K . TG
A, SR BB T IR L T 2 45 M 0T 4 i
BRI AR, ISR B R A S, R
AERA i, TERATRE . KO LR e ¥ . B
SRR TR, 0 T MR B RS R TR,
kT BATEEE S IR IR, LA R

261



WL EA YR

JEl 120 P ke 1 XA al DUGRUE [R] — SRR N Y S8 08 %
27, 0, A HIEETERE R RS AR, TR 0
HET MBI —E S CSCHEFMT KA. X LEAE A AR
P SE R B M IX, R A R R SR 5 ORI = R, RN
XECREE R b BB IR R, R A — AR RN
Wy ST o WA W, e R X IR B R, e e s T
frE.

B 120 FE S R A2 i i i

KB FAT R RGOS R p g, fal OB R T AT R E
AT R B A, St b, R TR SRR LT, wiAE
HAER 120 By EIRE R, &5 T e R F 2 Mm T — AU A
#, F—RAEN — A AL, RATERER oA 4K SMAA
SERER AL, O3S b, BRE XL A 14z B i I A 2
A, RN I2 B B 2 18 2 1 — R R @y I L

XA S TR R ST AN TR RS, F90R W,
TEMEMIEA EAs s 1 R AR, B Y 0 )5 s ok
O3S A FR R TR LB AT BRI, AR I R A A R T R AR

262



F+—% Al wER

PREVEA AL 1A A TR 20 KL 22 SR 1 P o0 A AT AR
HARMERII W S AESNE B 5, FE RN — R T2

TEVFIEIX R A B flf A A2 SRS, FRATTABERIC Ok o5
KGR 99% 1 F B ARLE A I3 1A 25 1) o 3 A TR RUAH X 15 2
TRE 5 I 1

AR AL 2 . BOERBORES, ARLEAREINA XA R
Rz R i e 2 e s ko B AR 28T R RER
XK R IR (IR 290 LACAR, AT A2 AR A U o A IR ]
ZEAZ ., NI, FEAATEERNFEE, KFHEZER R S
WEBCRBHAR, HR R RCP B — 7, X site 3 AT UAT 4 21 i
MBHEE,

AL e ) — D HEALIE R 1T E R R R B A
MEM, WAL Z R B ARG KA K A IR TR S
WA, AT BT A 28 i S P e S L TR, FEAR T AR
I AACBE R, fEEIL SR, e HAE AR L
A E AR Y

BALTC MG 5 i PG AR S IR IR, ARl
EHA B THATE A%, WL, MERINMTXMRTRN, t—Ef
UL RAT 2, BRSSP B S  ER B A A R
RAERXLE “alfEfRAE" AT SEARAAFE A A, TEARANEE A R F
IeFE BB, ABA I REF Y

FY L, RAMEBENEHECEED], REPAREMR, ST
i, JARREHR. A, A, BAEETHRNESRSTE . X
TCRAEALMHIE B AT B AR B & R Ar e, Rk, FRAT]
AL, — B S 5E AR i, R R Y K 28 R v 31 i
CRUKIG , B E A — 20X R TR IR ML T b B
JEFHE B IR E L AR, SR EETE T RESARIZ 2%, AT £
SRIEBCEN TR BER AR, RS — &Lk, AR IE 152
FATUE FIRE R T RETE— R HOE 5 —Jrim, EATEAZEEIL,

263



WL EA YR

AW TR A%, BHESUEIR AR, B R 2 X R
Pl FATHLBK B A fpfE e I s A A B T, XA~
SR, AR ERGFEATRE, EREAIA L T8 S RETE L
AT BRI ] A S AR R ML 2 A Al — LI o e f] B 14 2 i B 3 A
FriT AR LA, N SR AMB L AL, wH T BBk
BRMAEMEABIERY, BATEAHE, £ T fbEmA” m
frit b, AEar iRt T WA R Bk b — e R Rk, Xt
XL T A AT REA TS, R A TR AL AR AT BIARA ) T

AAHPFER, BAll =R “ s SRy =S 18] Wiy ” 1Rk —2
WREIRTT, KXEMGRE CRFIRTEN i HEE" i)
EXENMRERAEMAAERETIE. 2TARILA, JLTIFIZ
A RS A A, RIS B A e Ar 77 2, R 2
F F KT IR R TR T

=, EEM “FAEE

XFEEMMIA A ST RERKE, BRITEH T —& T i#,
RAEREE— MEEAT T .

TEEMEDANT? A ENTRREAE . I 82210 LA K i Y
45, PRANTE DL SR BT

BHFFERX R, HATADMKIAT, FoyER&ATX
AR R B LR 2 AR R g — T, o, ATAIE, K
WA R, O3t 2R )2 A BRI FI BT, K E & DLA A 1Y
S R 7L ACAE, (EER EAY A AT LUK RE T o A AT 5 fiE
VRARAN T EAE XA I B I o] AR X FEZ I RE R, PrLL, KFHAY
BB A K — R B MR — ik HEIA K LIRT,
HI TR B T 0 E AT PR A RN TR AR, A 4 7 H 33k R 1 A
AT EIRE N E RRE R, e LEFRINTEER, EAZE—F

®© XTHIR AR TEN ISR, WSHEARABEREN S —AFE Gbk
).

264



F+—% Al wER

AT AR AT LB B — R . B E R A BEL, XLk
HATEX IR R ILE 7 R A R ok

AR TR, 7EHbER [ s BULF R Bk, SR,
FERPRZ RIER R AT LURBHAE], &Rk E R A 6000°C,
EIELRE 0] P T e, B S AP 43k 2000 J7 B iR . X B
FEAEATFH], AR 0045 P A PH 2% T T 2 0 28 2000 19 A BH AR 1) A%
SR AT SR o IERIRATEGE T — M TR LA 24,
MHGE G AR L T R B T DU e IR, TG
eI —FE,

IR0 R B o ek B R 5 P A B A ) LA I D G ok %
K&, FRATHEARRAT I B P93 HE A A et 2 e W6 i 0 3 I . X
S FLA RN RO, 2NN R AR H S R ) A% ) B
#5135 (Hans Albrecht Bethe) FIERFL v [F]BS & BLAY

KEAFTREAH P RE i, 2 B2l — R 90 L AH B 1) A 5 A
LR AR, AR AEE R, RATIEIX — RINVE AR R — & R
B4k, XARRINEEM A BZAL, T e e4, BTEHT
T o RMZIE, XEBIMENES . ME 121 3008 K FH R NAE 1 7
BEEY, RAOITTLIAEE, ZAERRR G 2 F 5 hm % & %A R
%, AREeMmEYSRRT.

AT BRI 46 . Wimak (C7) M—AF 7R, BT
AR E (NP), LAy SR — s R 7% RE . X
— B RN A A R AT RGAN, FFE 7 SE 5 2= AN T
MREREFCE T NPIRFEIEARE, B4 A TRE,
O —AIERF (B BRI, AR BUfis i BB R e 1) = [l o2
Z(CV), Bt /DR OCE . XA A AR g — A
JRFE L, e A y 4 AR B A A N (A NYIE
f, FRA T AT LA RRE 5 bl A A S o) X A N R T A —
A (=AY RFAHE, SER TAREMARMNER 0°, BiR
Pl — M E T, AR E R N Beg, NP2 UAS R

265



w
=
i)

B kW R

a\

& L
. N /Z
= ® P
& \
t ¢
‘ﬂo i~ P
~ NN

121 B A Bl b2 35k 2% B A I T 7 A

T, RIG A RS, — RSB CF R T
¥, n—MREEE, WitE o kit

BAITUER, EEXANBERGR %L, %RTHFERTL
R M ER A, A, AL REBRVEN, BNRRER
F AR o I BN 1) S B 2 SR 2 4 7 0E N RO I DY A I T AR
—ANRETFE. B, WO FCRRRELE: £&HET, &
Ae 5k o R MRACAE R THEE A A

DL RGN HIER] T, 78 2000 J3 B i iR R JEAT A0 3K R A6 3 5
BRI RE R, 455 K radegted £ IRAE AR, Hi & R AT BE
KA, HAtR A5 RS RARY B2 A AT . B, AT LA
Wi, KM EELdek, JMARZAE0, BNER, EXHMNH
R 25T, SERE 121 IR X AE— Mg, 2 ARZ 2500 77
AEIETEL, PR, B IXRE— A RS R, B (BR) RS
R S 2 DRI S o7 ) ) 28 285 T B

266



F+—% Al wER

JFOEE A NN, KRGSk ARG . B, 7EFRA)
TIRIBRAE A R P IR S, DT DX AT, A, X
B BT AREIERE, EHRET AR AT /Y
it

FEAMEARIE RIS, A BH A I ol R AE S A i R 32 58 gy Al
IR EEM R E , [ A —E R AT RPN AL . RN
W, oAl L AR R — POk, RIE R [R) TR Y
R4, A B At RGO BE S AR AT, BT 23 B K BH UM R Y
BRI o KT E R S PR R N . R AR, Ml A Bl
KMey—RFHRALD, A% T T—F, RARS —Ho5pth
A,

X ORBHBE & B 2547 A AR, n] LAAR S 5 o) 81 H A R
oiER EE. SRR ARBRAERE, BAARNHOE
B, PmBER R BARE filan, HITEO,-C p &K Y
/5, ik, BRDLERA KM 1% 245 TR o« (BFRK
WE) HORFHE 2 ffF, ERDLHORMHE 40 £, @A RIEA,
UNORAGE Y380, EHCOKPFHEE 40 524, W EHKMHZILTT
Fo DIRABIIT R B A B O | SRR R, ARl e i
T CBROEIRT SN AR I X — R AR R X RR T
Pl CERPT WEET, RATEKRH, FH E R TR K,
ENTRER SR (BITEO,-C BEAR e KRR 0. 43 1, K
RGP Y380 NI K PHEY 29 45) , P EEMIREZ 3/ (BEITJEEO,-C
HN2.5, K14, JKRFE Y380 y0.002), (122 EFIH T )& T
FRF L R AR

PR x e i g Hob AR L WEADEE R CIERT HEZ
Ob, RICFFANEALRZS ORI T — 2058 42 AN T8 Ak Ao fj B 0 A
AR

o ANFLL IR IR T M P — Rl Sy, R E A 500 4RI 8 8K, SRSl AR P R

%, HH

267



WL EA YR
Wty
N
;\\ RAGEY ///
\\\ll///\\ M;1 _—
o O
> O S Y = =
BT JEO,C /f\“a //,,l\\\\ /// i
M=0.2 ) Z, N
R=043 M=1 RARE /// \\
§=25 R=1 M=2.35 /4 \\\\
L=0.011 S=1.4 R=18 aul \\\\
L=1 $=0.42
L=39

K122 Jg T EEFIEE
AR ERBI G “aBEE” M “HER”, EfHAYS
CIERT HEMFEMEREADEE, HMEARE, K123 EEE T
JIRFER S EAE, ENTEZE AR o, WS B, &4
o HEPEE oy A o FIEIRGHE &

P o

B 123 ERMBEERS5HBERPUER
XUHRZ T SA S AL BRI KRR, BREH TR
PRI TR A T N AE T ) il it J i o PR, X il 2 1 % T
A e — s & /N
5l “ M fE R SO B R D — R RN TE A

268



F+—% Al wER

EATMAE RO P 124 Ui T R, (R A I S R A
HIE, BERRRENMER", ERERAHERK 3 G, HA
ARBHAR B NI, BRSP4 —E K 1 50 J1 1% ! 2 J05E
), X Ah R A IR A AR T A AL B SRS BT ik B R
HPIRZS

K124 R SRR A

M LmEE, 5204k A SR 20 %18 0% A2
AR, HEEE AR WK R Pryr 8 Y OB s, SOURM
Ll TR AR ) 50% o AT LURL R, EiE AR KA
o B, ARERFHAOEREE, AR B0 b 2 AE 6. 6
e . RN 2 x 1070, Hohf—2p &, Wik, K
PR A it 2 15 x 10" 8>, BI 500 {2481 ZHIHE, KHMER
=M P, B, BIRRAER, A8 LU H T2 A 2RO

O “4AER” W CEBET RWANATR, KRBT ENBGERERRAM KR, b TR
HCE AR/ AR AY R I SE R ™ A R AR, PR ANE AR, Bat; WK
R TE R IEAF MR, RIEARERIRE, BEARRE.

« EEPATZRAAD—H., BELEILFETR LB, SREMEMUE, A
FEAEIE R P EUN (RS W—PR n— PR, —i%%

@ RIEBFLTCBENE, KIHAIE A S AT R R BURRA, DI FATHER A9 475

X AR

269



WL EA YR

BE, S AN B L T AC AR e

B, BB, SRt giBe , R A1 A T A B
W2 T PIRRENH], ERFERERN 2.3 45, HILERA
AR R R A 2.3 4% BRI, HUE KR 39 15, 78
FRIFI ST L, SRR BT I B A RE 39 7% T K BH, 11 JE0A I i A7
EH23ETRM, WL, HiH 30 24, KREMSTREADE.
X HSERIEA, ANRRERE Y380 (Rt AR PHAY 17 %, SEEAK
BH 4 30 000 %) , EJEA AR A S SRR L

—HHENWEA TR, EfaZmittare11e?

XA SR R R RE IR R s, R IR 2
P, 7ERURBIA I PrEe, 8 S BORBR

RO A T — KRR “FHm8 27 E7E, ENNT
P HOK RIL TSR Lo ENZEASRE IR, d T
TS I =, BT B s i ot R A R v A
JEEE LLDCHE BA B AN Aid, i Fix s E 2 p R AR
AN, BT EDEEOMA A, HORBHZEMIL TR . KCERINHER
RAE TR BE 2 “ BEA", X4 % FREA L
T RGE BRI, AL ERE X BRIk, BRI ZHA
ZHORIOHE, BaLm— R I— “MIER" . KRR
S T ) SR SO T JE T R B

WA, FATEEE, FLELRE RO A S IrA R AN
BRI F I e, FF AN B AR, XL K
RRFRAE" HOTE R W 2 KA R I RAE, a5 Z R Bt fivia (4]
He—Ff

X RAL A HAF— BT IR R A A R B R —RK
RO P RS ARG H 2 —, —RikremfE 2, Feh kR
FHAWNE 2 BEAT A 2 W kE, (HAEJLRI W] A, € A 5 BE At
TILHIIAE, FRmE b T B e . TSRS R,
AER R TEIE K, RINERY R Al k40 h 2000 24 B .

270



F+—% Al wER

fHO, SEEERY Mg sR FE RN, RN AR, ERUTntE
TR Rk, — B, XBUERSAER ARG | AR A A E] A
B RAICEE . A, TEk USRI —BUS R, B R S5 5 i
AN SRR IER T, HAMT A A E . K
S s B A A — R R K B — R U, e kS s g,
I, kUSRS E— RS R RO AR E . HAT, AT
FURRAE T — U A I8 B2 A M K BT 063 (A8 Qe /2, 1918
), i HAE X ME— 1 — i BORMBAR A g 4, R B I 2 1R A
JFRAERREARE T . NI, R X—JE B A R4k
ARAG R TR, A B i A o

TR PR A, R RR A T AT LI e e
IR XA A B SRAT T B R T Ak X 28 B R MR A A AR T
AW LA e A — U (i — B ) T B2 0 U2 4 4F 40 IR 72
A1), PRSI RO B L — OB B LT . A6 HE Ik B R OR(H
I, —RUEHT 2 T A G LR B A2 R . A4 (Tycho Bra-
he) 75 1572 4F Bl 2 A9 nl /e R LB 27, o B RS0 KAk
1054 AFCEMH AT, WIFBEIRIRE™, AT R AR
PR A2 Y ST 451

SR SR R 1885 AR ARl ) 2 = M A B, B
JERE AR B2 AR AP R B BT AR A AT 5 TR ISR
RARDF A, (Al T EAE (Walter Baade) MZ54EHE (Fritz Zwl-
cky) BEICRE] 1K R A AR Z AL, FFR 2% 8 I B AR
T BUAEORT R AT T RGBT, FATX X R AR B L
FREA TSR TR,

BT BRI B DI JBE LU 3 0 B B A AR 22 ROR, (BB

« RGO R, — %

oo fEEAEREA, BBASMERES (BRI o FRE CREL) a5 T8
RMEFICE: “#ATE=A, AREE: TFEAN, FEZkb. W, EFUFELER
AT, SFRK. BIWACKH, M, @hfH, LW+ =H" —&FH

e FRMET BRI A . —— K

271



WL EA YR

AEVEZ 5 S AL R+l 1P 3 DI 8 ey sl 8 5 T LA 119 2% 1 Dk
55 I o BOGRE - B RAHR) (U R IRIE AR B ) 5 BT 2 A
T e — A G B ARSI SE, A, XA e TS )
R Z . B, BHEBEIT AR SARETRE, IHFHAR
DU S B 25 T A, T I B2 O 0 S ) AR 0 S A 1 0 o B ) 9
WIE R TG EARSRI B o BN, 72 1054 487 2T B2 4 & L
L, ROBEED T “BREZR” . XNTEEHE RSN
M A AR B UL ROV

TEX W H 2 b, AT T BUE B2 e i 5L 2 5k
FOBAIESS . F2 L, SRR SR E G, AT RO 5] —
PR AL, P, ORI I R A

X—PIERF I, BRI A ROR R AR R A, A
1L R AR T T R AR 202 T o

TEARA T R AR 2 1 “ P Ee” Z AT, RATIEAF 5 R
A A B AR WA 19 D A A We? AR H AT >R 5
NAER—F B, JRPRUE AR R AR Y ) B i
fEA, EAEORZ BT LARBAL TP HRIRAS, S8 e FEAS B IR 44
IR s A S . HEME R Ly “BREOVAG AR fE ik
F18 , FEARTH] BT 6 S0 LS 110 R i it 2 DA DAL R TR AR T ) A ) DT A%
REfEIAh S, ItL, fEEILPFAREMA2ZZWE R, HE, —HA
LR, FICRER AT, R A s, HHEACK
HFRER AL RS . A, B T RN B R A E TR S
fE, IABEM AT BIR M S PR TS, PrL, SR EE Wi
SEANE RN o DIRPHON G, TR, AR A B A e
TER—2F, F5 %5 1000 J74FLAE o AT AT E sl Uc 6 b iy D 3R AR 22 B
bl R AR T BT 2 Y S RE, TR P ER R A IR ) B
T o6 A 2 D J32 Dl 8 o ARl X T B, AR i BT 2 AR T A2
ARAE A Y4, e — A I P S 3 A Wi e I T R A RE
BEINUE, QSRR A R B AL AR s LA, B R

272



F+—% Al wER

Nt AR R, Wi LR Z N, —BilE 2t P4, R
17, H AT EE 6 U M W . W I e 3 5 e HL 4 R MR 1
SE MTRREL, AREHE BN 7 e B RO, ALT R A
ARER G . L, XA AT REVERCHERR T o

FAFAY [ S PEAF 4% (Schenberg) fiz it 4 H X FE — Fl A k%«
PRI FLIE SR P 5 B R i, BRATTAESE L5 1 el
PHES XM BUNYZRL T, FFHAE, A 2R T EstinE—
BT B X T ] WOCHREEE R . NIk, B 4 R LSS M IEAE IR
iR TE RN TR E 2R e R A B OE TN Aid, RATERTE
2, TENCR BRI NIRRT 2 R RCT, AR BT B
EivESiyiy 2

ARZPIICR 1Y TR AR AR o 7 I 2 A P T
B m i T HEA R TN, B e — e T IR
TRAIME T A, ZRETRAZRN S —MITR AR E .
TARGE, BRI ERNNY, RalasmE, it
H—A T, RSO — . PR, XA ST RISk
Hih, FHFECR M AR A (B 125) o AT Rl 72
AR AR

&)‘/X/k A l*‘%«x
o ;i‘;/
—_— V X —
(e J¥ =

X

po33
w5 v&/@é/v
- F-@

125 FERRIST R 2 e e T DA R o
FEIEAENR AR B9 AR R, ISR BEAR &, AR, A,
BT BT ) BE R AR IO AR o BN, BRI R AR AR AR A A
ST A AR A BT RO RE AL, Ak s AR 10 R AR

273



WL EA YR

RABUR I R A CEP= A B ATRE [ R U TE R, 32 )
HOF) MR, A2, TR LR ATA A s R 107 /KM Z
Zo TERIEMIEOLT, RERBRR L Z P, RIS %25 )
B, fEAEB e e

R AT DL, R AR M4 1 B2 ) SR B b DX 36 7 A PP T
RSP FPLIE , WURT LSS A iR A MR A DA

A, BABERUL, A B i i B B Ok AT LA A
FOHMWITR R, HEBTE R PGA SRR 28 B
PRIXE, R, FRTHAT R RS Hh AL e P AR

FATAYIXHEBAL . T RN R E AR, SME
MR UM 2 I R VR R R i . Aad, 52— R
Qb TSR EE e 2, Rk, P R TR IR — 3, RIX
(VSR o) Ioeis AR, X ARl 2B AR 18 X ) 5
riok (K 126),

&)
ﬁ/¢%a€%

126 A 1 S A
X—ok, JRSCHRE R R e 1 ok, IR gom AL
CBERY R o TX AU 2o R RO B A BRI o B X R Y

274



F+—% Al wER

MREEHEAT, JROCTRUIE B rh e 4 2t 25 9 — 20 it X B W A AR
BRI EER, BT RIS WZ#ie 2, JF HAaksey 5k, 1B
G AR 2 AR R 23 P4

=, RBmiRE, BEREFE

WFHAE R — DU ER, RS2 G E T2 & T
() A B — AR R B A ) L, G2 e ad 25 . BU7E R R #R
REOKZER HBTRATITE 20X SRR, &%t T4k
B BT AS 15 i A A 5 WE

B2 BRI A AR S i B 456, A2 T 8 €
I, 6y, RAZAFH AL TN, ERACERYS
2, ERETE, ERRETIER, BEAMICHAFEIRE. h5T]
Pl R R F S g — 0 R W, AT T A o —4 T3,
MIXATFoE , FH Lt A WAL, &R AN, RED
ZHGE, ITRANFRG LTS T, XABCFAES A [ )ik
SEATFZE AT b — P B, T S S AR R R PH T 5 R 51 g A
Mok FHE ORI —B T, R SRR L AR B

Xof— RO 2 AL T EA T RS (DL BT ) B, FRATTHE
KL WLEN Y K 2 H0E B R AT T2 1 2 5, i ad XHE 2 i
SRS, FRBIEXRUR . = BRI A AR A 4R 7T 2 | A s
SRR, R SCFRAF e UL, X JLRN S # B A7 78 B[R] AS
SHILTHCAEER

T3 — AN ST TR 2 B A Ao R, Rl el RS
O PR C R B K AR XA S L 82 . BT RARAEAR
Wi As, HEARAETH TS, OMMEFRA A A4 5 e 1,
AKX MITR H ATk e h HA R T RZ IR FARERBIE K, ZEAE
&K A SRR AL B AR AR A 1 = I A1

AT E BT EAS R AR FR, R AT —Fh AT RE
PR A BRIV 7 S A LR NS, TR R GE B R DL T R

275



WL EA YR

TERWREERE., FE, RNEEMIE, EENRMEEAILT
THE, MEARMNBEICRM T “EH" HEO R 2, i
AL HCEA T,

ik, JATDER B, X4 H IR 15 TR AR T4 KA
RHAEAUE A, AR IR A BT AR, BT R B M AR B A
T A8 & A B AR

FATRERGICIXAFHAY “HRBR” " RHIREUhIT R R, 3]
HITE , ELANGH 238 9150l 0 180 AZ4F 1 45 {L4F, i Efilic
AIEEA KR EAE, e B AT IR I RO RS E JUR —
Zo BT 235, BMEENIAA SZAE LT, ERMBEE L
238 /> 140 {5, ELAIGH 238 B RIBAFAEVLI, X8I0 HYIE L4
Ae AL, F, RATLEREN G REA 15 235 BE—20t
B TRXAWEE], RO A OCR GRS AR —, BTLL,
St XA (R 35 24F) , A ek /D o R B0 1Y
17128, XIEH

1 1. 1. 1_1_1_1 1

MAZH B2y JBE 0T Al 57 D0 3R 0 4F % B 2R 47 09 3 b i 58
HRGER SRR I R R HERAT RIER, WEMTAT
e !

i, AEILAACAFHT, IR s B B, 5 2
WAEfFRRE Z g Tl X h T 27284, A BB B4 X

FETWe?

XX AN )R, il M i Al e Tl KT B
. AmIRAIEES], FEFHMERWSE S, BhE KEm
EXAER, KHEFEMYAEILAECAE R R R i —A4,
WATEFE R, FERATI TR AFEEN (455, X0 A& d 200

w SEEHEOON, TEMTAAEE R E AR, 8IS & AR KO A R 2
INAFAEX AR A S SOHA SRS A AR . — %

276



F+—% Al wER

el BT TR) , XSE R REAR RS

JBURHR TR SCA S A FE R Tk A & 2 R B L, &
BENTRCIE AR ) LA R ke s i H, B AT, Xff 4L
¥ wuBoR. bk, BATLH, FER BT BRDASEN]
BT RATRIFE RS L L

RTRFMUG, FARAENFRE TR —E 24k
BIFHAM, BIFE IR IR & 4938 K 3 Ko XA R S AR P
W RN b XHUEUL, IR BEATHRIE R, Jery S
BRI R eI LN, JEry B 2 1 4L
Wit AR, BRI AR LA, SIS WA E Z A
X —E AR KA YT HFE (R W. Wood ) #3215 PN 7E EL /R (Y JEE ™
BEIZOTAT Mgt B o XA E UL, b TERA LAl BLg, b
TEBR A (E 5 AT B AR S XTI R Z08E sk 7o XA
BAMEAEBTEE . WREE Y M2 AL, i fh
TRV, FHELOLE MO, IWERUZ R A T, R
Je LR A T A 1 H R PR DA ] 4

FATEIE B R R “ 207 MR, XA E—F
KA RS : 2T A BT 2 AR A B T BRAT T SR R e 2
MEIE R R 58 S — N BEMM IR — VI B g7 QSR ELE AN, FRAT]
AT R SR A AT NIPERRTE? 9t A BB KT Ak
AFEWE? MR AL 8% — T, SRE S A, SHTRA
BRIk Z AL, i R R L Pr B A RS R FRATT, F
AP 1) 2 R AR 7 TP 1 B — A8k, b
HPRA — AR (& 127) o AR i A BRI, e i
P37 NI S IO e NS s A G €U LT R U DM )
— RO I, HATAT % WARAE “ Rk " ETERE R
AN, 7R AR b, 23 SR AT AR S B

« BURMEE, EE—RTT4, DSR2, —FE

277



WL EA YR

B 2 5] P9 S 80 IE LU Y

B 127 YRR, bR — AR A R A I

XA AR E UL, R eh TSI 2 R R B4,
FNFA X AR 2R A i 7 B e T B PR R e 24k &,
EAHRRAL RN THRAFEZANTHFENLEZN A58
Ik &,

AR I ORI 2] £ 2 K 58 0 B 4 2% A 08 2 R i) F) B, AT LA
RGN, IABIKE Y £ 50 LTk 46 T,

FEXZAT, BNMES (AR TNER) IEEPRTEREA
T AN S A E R E R, FHERT, X8 2 Wi R B HHE
—ifS, T O TSR PR, XA MAOROR
w, ORBUREY, XAH BB AR N Z RS T IC R R O
JLE) AR FETERT L, T 18] A B ST AL T R A
MRRZSTS, BT AT TSR L E AR B AR AZ B A

BAELEIRAHE X LE I SL IR R, $RIE W Iy K E —F T

@  WSPRFEIAEERE . PSR E R I EIIEE RN 170 THOBAE (AI1L.6 x 10°AH), &
12 AR T A B AR 300 A B A o R E SR, ki Esi a2
L. 6;850]9 =5 x10Fk =1. 8 x 10° 4.,

RN F T IR (9 K00 B 3 ) B2 B i R s — 2t

278



F+—% Al wER

H AL .

TEREAN D S I o, AR AR BR B BE, BT S UK
IEss (WA 5404 ) F FIR— I b g B 7 — 1
AR G TR ER RNV, (EE X R B RS A 2= K I
1o SIEPIRNHR, fEREIZIAE R, T8 i3 B s Bk
JLETIE s TS, s ik BRI RE . R e, R
FEIESE TR 2 o B B ABR, BEATRUR A RTE A TR
AWIZIK T, X R R R X, BRSTREERLE, Ef
FURBAER AR, AATIAE ) 35 AN Al Y T8 TRAL IR 2

FRMIBAERT L A 1] — T« 3 X M3 i B Ak i V8 i 0 2 8 R
—Bh W7 XA EHCR R A 1L, FREE e ? TR
A RERL ok, JEHRIR . R MERF KBS A A T
R B R e ?

WA H AT T S S, XA A A SRR, RAM
AT, FEFHPEAR R, Tl b g T — YR Al A O i BlE—X
BUEERURERL L T 7 M B B —Iak 1T, ik, e
S E R IR E KT %,

FATI2E—A o] L TR WX R O M ML BR R THT 1] 2 P s
Al A S — AT o FATVHGE, o BPrA KT, ARREARV-2 L
il TAEN, ARBCA RS RIHES T LIE A S FE e ] BT gk
SR ST AL, Fvg IR B, A, WRIRNTEER KR
AR, RS 11 A B/F, R R
HERRE MR ak it A B 2w, IF A Z B E T T 5. 11

O R E 10M 5o/ 0K, T H ATAS [0 4 0 09 8 10 7 sg/JE A, FLLE

B IR
*[10™ "
[5p 0 =5 X 10%.

3
Bk, 5 x 103;\'@%@&5%&%5#%;:113,4 =10-)p4E, B 1000 FiA .,

s (EIEILESE YR S AT BB T A — R LU AR B S R T R KR . ——

279



WL EA YR

O HL/ R A T PR S8 AR O SE IR BR T 1 RIS

BOARAT — A AR S R R T, ERIEE A A k(A
128a) o JEIEM=A 74T T AESL TR — 151 T, i #
Framl CE s AU, R, & Z 5 PRI
s, ARAA LR ENHE=S B iz s, e L2 AT
HOR, QR ARE A ARGE , i (A 3R A PR A, R [l 3ok
wElEAIILEEC (& 128b) o EATRRER R, bt I FR
I, XHE TN R SIRERIE S SRR RIS K

ol 3T e
P $
o k&t\\ \ 1'% .
z ( & o\,
A\ .
a b ~
& 128

FEIEL AR e R AR, S A B A T BT O A I K 5 R ]
Ak, AR RNE KBRS SRR A E T HEE, 53EE
AMETY, H, AXRFHEKAT S, FAE X 5
RE LUE A RETR AL

s BT E R 0 s ] S B R B AR R E, &1 HAH
BT R R T HA K3 ae & HE ) B R JUtE . Rtk, Kagar
PIXFEUL, FHEAAMRBIKT L, mAskenzmesl hE
#anit . ATEC, AT R SR TR ER,, Fok
(i —E WS AR AT RE A A e mi Bl ok . ik, BRI SE H
SAFIRENK, If B Bk T s, AR W AS 5 B LA i a]
P, SRR S IR < B EIFFREAE T . FRATES 46 &

O FRESEBIYWIERBRIEL, SR TT R IE .

280



ARVE L M B E RS, IR EAS KA,

XA AT A% 3R LA AT KR A AR T R g
P2 A PWE? XX AR A rTRE SRR 2 S b, 1RATHE
MKFAE A T BB, T BAEZ Uk, HER A
X ZRTE W TCER ) R i sk i i AR B8 IR S (98, X B
Dy SRR BEA AT E AR TR ) , SRJE SO IR, ] 4 s A
AR BA RO s ) — A . QERRGESE— Bk E, RS —
AEE BN BBk R =, RS RS/ HEE (IRAAHEA
BE) Ui, TR ] R 5 Z AT, X AER— 2 A %
YT W e L RN T Qi

BAE, BAIAWHEERSR T A djess, BoAH— AR 6
He4ilrBe, —VIHYE a5 H AT AT A

UNSAIEAE 80 AZAF B 100 {Z4F AT, Rttt e Nim— i,
JERXA PR — 02 ARE By A2 2 N B B W Lk H— FLh ke
X, (e p e, FHEEREIIISY; EIRE, BEMA—HK
R R RN, R gt — HESE R, LA A a2
MO S YR ? X EURARAERN . Ak, TR, A
ATRE ARSI RL 2 L R AT IR A 00, ONEX AR OL B, Fd
PRI R I T AT — YT S 5% B — PR 2 S R, AT A AT
18— VIR 5 A o

281



IR T K 140 000 000 f& 7S KRG 1

282



BRI a JFIR T SMEERI P SR B R 1 590 R AR . TERGIA )
YRR, W™ HERIE . TR T AR ROy I fife s b T Zoki T
FE bR A B DA% AL

283



M—E L% K

PRI A itk Bt B i Jit 5 A A
a. — ML 2R EE RN — DI, 7 E— AR
—MEEEE (D74, D7 —— T+ H )5 b — MRl
TR, WAy R =AM 85y (B + H ——3,He' ) ;
c. —PNAEAWMFFINETTHAK, LR HR— R (17 5
M) F—AgHE (I FiEE) (N +n' —B" +,He")

284



B K

KRV FE = BRI R AL . — P CHREARA
UL i PR 2 2 P I T I — A . AR R,
PR RAL )i B — O R TR e iR

285



M—EI R %K

BIRRV  a A0 b SREEIERR I O AR B o AP T L

B RVECLAAE 5 G BB G 5 . WP SR 88 40 A e (8 TR 1) S U

Fro BEIHRRRA X AR R BRIRIE A —XF X Qefk, 2L f2R &
SRR, SLAI3R ZHE =X, AR 4 B IIN

286



R

. g~ .
o )
o : ‘[l/u‘u
- . ™ - - pr
- C A

g
> S

287

R

I 70T 57 K 26 100 A% A A S5 AL - i 2545
X Je F LT B BB Y

P i VI



M—E L% K

b
BRIV a. RABMEHBOER AR . ER—EZEFEHS (IEW
K1) 5 b Ja 8 e A2 A NGCAS6S  (fUIRLK)

288



KR BRE = P EEAURSCEZTE 1054 418X 2 2 1AL
BRI R BT R A, X R A I ) A A
MR ) AL J 2=

289



R i

ICAF g, e S RN B ] S 02 D IR A 24
WP i T XA, G T 15 R e — A X AEIEF ™
A i ) 2" MERE—R LG, T Bk AR,
PRI REH A RS HHT YIS —— R . RO IR Rz
T, EHATAIGEY . T, RANTRJE R PR XA
LR RERT R A O O R, R A RORH RS . (CHR, A
AR RIS R Z RS iy (i) AREE %) AR
e, FAIIra e SCHA Sl g, (B Em AP HRER &, —
U AT 5% 22 RE AR [R) A7 X SE AR 9 KUK BT T 38 QRIS iR
PN ZRHE

S ADFR R ZON . AR, A — AR A B,
B AR . BT, JR 2 A, B
WA, WRFERE LR E LR, 25 TR e B Ak b m A H
Al LD €L ey R A, R AR A AR TE A T A, R 2 [ At A 2
A ASHEA RS, s VRS, XIS, REW R R
B, HSL, Ffliflsd 7.0 M e e — 2 A e Bl G kA5 Pr i
—— X AL Z IR EAIA AR, PP 55 A R

A NS R & 1) CN—2IT095 K) XA, REsaEE AN
AT A ERARER L A5, ARG B — A R, 2= A IRAE
BB XA PR, XA A

BT RXABMAFRNB A, BAHORAKATRER . R,
VEE A NI 2 R AR ST T ORS TR ) S AR 4, R I 56 [l I e

290



#® F i

MITFRR R I 4, BB E T30, S MR EEREE =T
2t Te m A 1A, ARSI U)o SR K 44 Bk, R
BEIEA BByl A ¥ AT . Aid, FOEWSIARA AR,
XA TE, 8 T EIE O, Sl T A ER
BE, FRRRR AR S RAAE TG S GURR . LA 35 8 A R 5
RERRE . AT REE, UL “TYEs TR MAfRE.
MR R, CA—21J095 k) BEGRINTEAY DD s 45, Bl
R, MBI RAENADNE, 5. 5, BEm AR
INTFN o XLEA Tl XA F5 A7 BRAIAR A T A

M TRER S PER R E AR S, XA TR IR SR AR,
B SCOE R 300 s sk, s 100 ZigEdEl)s, wat A
AE20 T35 ORI (AR A) S PE s R CRrpy
TRPHETE) (FPEARD AU R, B CN—F0C
FIR) JBHAAA) FRZERFL, REEREN/DARIL. SR,
UEX X X 20 37, VEE SR A— 23 K HIAL T RE 22 i i —
WA AR AR, —RRAET, mihd 7O 1% 8h
HERIENEGANINE, TSN, HEARXKTE!

RANA— KRR EL, SURI AR RICIT R, PRI
1, SRIMEREM LR RN . NEAPARS AR AR, BATTER
TEBATIR R NAIEN, WA ITHEANESR . 7 RFBEAERI ML, TR
BOR BRE IR R, ok AR R R B S AE N, itk
JB, BRATE Bt faEE, SURRE 2 BN AL R IR . fE
WRBE — 1, XA Bt 2 1 i R, R i 5
ALY R BRSO BMEE AR EE R H B, B
KRB AR, SRR U7 E6 B A AT R 0], 0 38 AT 55 ik
R0 S Jr O R T, R (1 MRS L BILR J5 A T R 2
TUARAES, TREAPWHAHN T AL,

HMORFRRT IR 5 AE, wUBE AT — e, T H 2 e A s
MAWE, XIEBRE (LHEF) s/ MUIREE, 25— st

291



M—E L% K

ARES AR A0 OKE, PRURCTRIGE T ST A A I 29 29 ) Y — 3
PUG PR, &4 T, EEANNAEMAR T Wl fEs e X
i, BATABEABLU AR S0 A — B AR I —— A0 B
FIPERS HOHE, DURIIEREE TS, ARBLESHhoE, AL 2 Airat e
IR, UURE R R BB ] WURIhE, RS2 N A S s o i
AR TR, X T, AR ez, RS, TH, AR
AFEBOET, AFERANERSAR, (A—FJ8% k) AKX
FERIIR, OIS ) 152 2 DR A B 55 ) S Il 19 BB L, I S
B B SR 18] A I AR i A7 B, FRRITOT N, i a0
PRI IR TEIRA TR 2 o RV E T =
ERPEEE, WARHES SRR TN, 2% B A
P, W RTLAEHERS NSO E R i B ——2 5w, AN 28R ST,
R P RN NERERRR S 51, TRk BORE 8 3O2
NSO R SRR 73, i HHEE SRR 5 HARNE . e, s
S e A W RR AT 3t 1 B2 Sk R, B R R B N— 2R 1
130, WAKRABRMAIREZIE,

ITER RN 21, RS TAERBHARR, SUCR T ik,
P B AETEARSE , HAES i BN HLBFAR . Hst, B
FARREEMEMN, R EFHF ORI RS ER -, Bt 2t
o BREAEMAEEE, HH AR R BEA N L EBG R 1 1E
B, HEDZE LR . GEAN, ERL TS, FRd
A THEX R SR AT MBS o IR IE 4 T T S A0 E R
et EEN, REZFABEERRR - PERARERIAR: A
KHATTA A B, TGRS, e, FOERREH
WA MAERRA A HACEL, AR 2 AR SEH AR Y AR VU 2 d 1
MANARAER, EARARIEIOE, WHARENIE R, X
B, ALl Gk LB HIE R R F . BREAE SR8 22 0 fAL
FHAEWNTE, HEZEMREARMIN . (N—FT055K) &k
— AR MRS E AR, BARSXTICAER R, el

292



#® F i

PHEBFAATTHRY “—7, EEE A SR “To55 K7 J7
%507, i MR S R A Tm s R i Boe e “—" 3,
L E BB R TSR “J095 K™ AP S Ao 5 o
FR” BT, WRRXABAEZREE, ok HLE PR H
W EIESEE R A C R =7 Ganil, miEEA “ I R”
o, MREAREHAD IR .

e, BEHRIRIRA SR —1FA % CN—215%5 K)
HO)5 & 8

FoAr —Or AR BEAR e B I A i et R A 5 B 1
FHA PR A A mib/Ek A, AOFKE— IR K
I SRR B AR & AR R IR i, A AR XA, M
H, SHRXAPMERE TR %S, IABEABREFL T, H4,
HIFASPF ML OB “ 7 AR B I i Bt e X
—Ar0, X U XA S B XA A T SR R I
Mo EBA ABC, WA RKR. UM ER T 2=tk
W, RAFUTMBHE N B3 T 2N IS A 4. XFHEMRE 1F
AR XER— I o A B E TR ST A B AR TG v, BB H ]
KPP AL, WEHE—T, SO0ME—T, WA,
BEIUE— T o WA XSS, MME RSB AE LG R
[, AR XA, BEEARRABR “FHRAET . RIT
NG Wi, Wlsly MR, L EBEET A
BT .

BAKT
2002 4£ 8 H

293



(0-7060.01 )

M—ERIXFH X

R Ll E SR
RESHZEREF

o HEEXFENHAR, RERMWERAMFHhEAEBNELMNER, #8
RRFHENES KR ZRRATAVERS, NS ERRN S EARE (RS —E
FHNSHES

— HRFEBVESZIREXNER . FEXRERICIREE G. =X

o  ETXAPMARINERZNEGER, BABAAXATEERN. SERENBERHRS, 7
IR, NEHIEEENESENSIR, 5. £ FRMXAZINTA.
— ERHER BKT

REERXSHE
o NMRNRRBED, SHIHBE NS
— BENERRE SRE

o  ZBUEHMESNAT20HLCLIKR ZHN—LEXHRE, B—FEES
PEAEZRIRE RS,
— PETERRL. BFREXZREK FEXR

o ES RMANA(N—ZETEHK) XABRRMETHRIFH—FRES,
------ XFABLIEMNEFENSH. BERKR, ERNEBSHIKERGR, FEESHIR
EEFH, BMALIZRE R, EFENESLRARET, REXR.

— EBHIER. FEXEHE W £

One Two Three...Infinity

O ¢ pefiel O

¥ ol I www.sciencep.com

BN 978-7-03-054589-3

L H R4 ., 7= P

EERAD @ HEAXEL
BIEEMEIRISE | RPBRERE A DM
YmEEER: 010-64035853 $HE: 010-64031535 9ll7g703005458093
E-mail: houjunlin@mail.sciencep.com

HESLEW: ME




	目录�
	李言荣院士序我的科学启蒙�
	刘兵教授序科普经典，名著名译�
	1961年版作者前言�
	第一版作者前言�
	《从一到无穷大》读者感言摘录�
	第一部分做做数字游戏�
	第一章大数�
	第二章自然数和人工数�

	第二部分空间、时间与爱因斯坦�
	第三章空间的不寻常的性质�
	第四章四维世界�
	第五章时间和空间的相对性�

	第三部分微观世界�
	第六章下降的阶梯�
	第七章现代炼金术�
	第八章无序定律�
	第九章生命之谜�

	第四部分宏观世界�
	第十章不断扩展的视野�
	第十一章“创世”的年代�

	图版�
	译后记�


