alft N0T-50-EASY PIECES

fichard P Fegnman

R-P- %% (1918 ~ 1988 ) HiA: AL AT A% 7o,
19 FELARITITR A ARAHE 20 7258 Uit
KERIIE], fhxd & R ST s R Tk, RS %
& W SR TE AR IR R AN B T2 B 1 . 1965
A, At PR H Bl ) 2 T ORI S SRR DL AR B
Ko BTN —ANYHRESIL, SeBAEARF Y
RMFRE, ZAK. HFMEBURFLR.

R.p-Fupe—

EEBEENE



EIII N07-50-ERGY PIECES

Lo i Y.
‘ BT

b F Fpman

EGRELY
CE XMl fLE




BEBEMSE (C1P) MR

wBUrBEE. xR / () R-P-HB ¥, AEZE %
— K¥ . #EAEFEECRE R, 2012.9

(GEERSAD

FHAAFEL: Six Not-So-Easy Pieces: Einstein’ s
Relativity, Symmetry and Space Time

ISBN 978-7-5357-7241-1

I. ©%- 1I. QR @A Ill. QYPEE ¥R
Y@M e — A V. D04-49
ob B i A 1348 CIP FiB i (2012) % 217537 S

Six Not-So-Easy Pieces: Einstein’s Relativity, Symmetry and Space Time
Copyright © 1997 by Richard P.Feynman

Chinese (Simplified Characters only) Trade Paperback

copytight © 2012 by Hunan Science & Technology Press

ALL RIGHTS RESERVED

S E S A E T A TSNEE I ERE R A S S EEkh
R =R [ A Pt X 1 AR & 740, A fE 4R 1% 3£ B Perseus Publishing 228 1997
FRRFED.

EEW B2 S 18-2012-005

M RWeR

AEFELS

BRUHYIE: M

¥ & [%]rR.P-#8

% # AR

HEmE: 2 B B A

HAERIT: WRHEHAR A

it hb. fEbTTHIEERR 276 S

http://www, hnstp. com
BEWYEL R . A AR 0731 - B4375808

B R #eARFEETRAA
(EARAEFEESEBR)

T k. dWENE - M HAERHEE

it W: 410219

WEHW: 2012479 A 2B TR

F A 880mmx1230mm 1/32

] 7k: 6.25

# B ISBN 978-7-5357-T241-1

E fir: 22,00 7T

( REALFTA - EAFPSLR )






SIX NOT-SO-EASY PIECES

H AR E B 1E

(EBREHWHE A1) (F Addison-Wesley H A5 F
1995 FHB) XANMFATER LR EWH, BEA
AR, FEAEZRLHAARREREE S 205 @
XFnFHEMBNEAZER, Bk, RNEFHBATE (HE
FYX) FmME T XN FRIER, HE—FELLHEM
“BREW RE. GREARE, T2, BEAHFZ T
LB BN, KB HBRAERE -k FEk, EE,
T RIRIN TR F ARG, CNFFERE; T4
FodE M EH LA LR, XAFHRBEEWNDBAERFA
AXA ., BIANEFE AR,

RUEAMLABRGENEEEEMBANBZEE 5 -2
B, BMBANERERT WEEZFAAFERDFUE
FEFHEZFNET N, KT, AXFLXEXANHFH
B EHMESLEE —NEA, INEHMCETRLT AEBRRE £
W, NEFREERESSTEARDEFFRAEESH
R ITe e A WAL B 8 RATHTH B L A8 = A 5k
T, Fab, BERAMNBNAULHEZEIEATARA, X
ANFE A BT A 2 R W A T, XN B R R DU B B R AR
A, WEEHMHBEREAANEELE - FEXFNHAE, X
—BARERBEXUENTRZRT CD X F 03t &7 2
A,

Addison-Wesley Longman HIRAF H QKB EAR « £ F

1



Hrohx —BEI LRGN E; R HE - i
FREFATL « FAHARLX SFJCHE Y S =54
W EERAAmNE TF IR AR R, 45
B R kb B - BT A LX) R AN A R CD &
T e T H .



SIX NOT-SO-EASY PIECES

[

H

BETRELRE - FR2RN—KENERE, AXTEAL
FERWER RS EHNIEh, EaE - RELRE
0 MEERPEFFOANEANZ —, X DGR E
ERMAELE AR T E TN 2| LA 5T %0
B Ak vk, FE RIS RE R L E
KB, REBERY, 2 EMEZANA R TAKRE
WHEFRXANEEEANTEZS], KU THERKET
H WA AR B A BEGS (T, BT METHE
TE®) WALFN, CMNMKTEETANE & H I8 m
XA B RA — R T EARER, REXY
MORA—NERFHBAEN, B2, 520N LE
FERAFECNREFHAT, Z2HKRT UEHFEFT
SENRIEL, FREERFFHR T BTN G RAER
—ABHERNA RA TN A, oA —fh— L mw
R, 1t b 45 8 T 70 86 0 o 2 4 38 45 R o ARk LLEE AR 1Y
AWM, BYMAEMEREAEE LRI,

R, AR E, 3R EH AN 0 o 2 4
BRES KW, ey BAER, A RB WA, oy FEE
B, LR ERRNTZREAGRE, IERKER
Ralilik, RELERRHA P HEERZELSYE K
ZR, UERHFF L2 HEmETE L BHEER, BE
1B HELRLTRA, Atk N WREEE, G

3



FHHAREH N7, SRLIH T B b LR AR & 5 5k
Z X7 Wk 5 FR Ut 23K A B LR % P
TEEW T X — &, R, 20 ML FEEREREN KA
MO BERZ —, XUV ERHET R RAbREA NG
ENEF R AR A BN R B,
%%%%@#%%W% HERNAEREENE AN
— LR A EHEH KR - M, T 1048 FHE YL E R
%Tk#%%%iﬁ,E%%E%I%X#%¢%E¢~
#, “HERERWNEEHREL, XA S5PAF, WA B
WENETAYEZRURMANTIIZTFNEEF, K,
R EI, T E A& A X B Y EZEE,
fAE 1988 F XX T, “—ANAELWE BERIZXHN,
FERERAENL, BIE W B A7 KR W E I
BEBEAMPHELINLEEE B R GE IO W
WX, AMEEE, A% %E%ﬁﬁm,ﬁﬂ
HHRELTEN, EENMEHRY, ERETFANEE
H, BRFREHEHNE D, ﬁﬁfiﬁzﬁéﬁﬁwé’vﬁfﬁ}?
R, RZEMN KA, BRLF, BT REUKMRT L
WMER, ToBEYABEA EZTEANTFRKLAETGEEZN
W EMATRI AL, TH, BERMETH LA R,
MELHER —MEEER, EXFFEMERENEN,
HEEmAREEX TERDERA, UEF T RHL
5% 3R X B MR A BT S0 T A AR B T B fy MR GAR
REXFEMRGHER T AN EEN T HEXEE,

@ a5 3] LAy MAb K 2 AE From Eros to Gaia (Pantheon books,
New York, 1992) 5 325 BURIZE 314 BUrhdkE],

4



SIX NOT-SO-EASY PIECES

BE, ATRMEAANRNEE, EERXNEME T ENE
T, Wk, fF —FRARA B, PER IR E AR,
RFERBHLFRADENBENT LN T F B8, £ E
HERAABFOSELR RO, ILFATHT FHFL
WrEREEmER LY, B2, STHAFENEY, AR
— PR AR AR Y 7T, OF ELAE 95 DL — FRAR L VA BT By 7 R G Kkt
Hk, AT ZARE, WAKXRFRZEZABEH AN E
EHETAREE QL HAB AR, Bk, a7 ELTRE
R TE PR RA M FHF LR P HERAN T AN, T
., UHREWFTEGSAMN T ERAR LR R, HEMHEE2NT
FLEEARK, ENMEREZ - ML AREBNEE,
HERERARELGRMN T EZOILRH, T8RS
EAFZHTHREXT, EAERFAXFLEA2HIA
“HRERE T, FHEERRRARGHETRANET, %R
W R E P R BE LR, AR P ety (W
BEPH L) AR ERMHEHBINRITHE (BZMHL-B-
FPLE - RELH AT, dTHE-—LFEXBEHEE
A, EAGABENFEELTS L, XEEmMSE AKN
AT (REVIE AEAS) BOE AR BT b R W ok
Wy, Fxf, HEAXE, BAOHRNXFTEXLERABEAED
BEXRT, BHGE, ERZHEWEFTHERENLBEL,
LT EBERTHGEE, X, REFEREEE, fuxd
AH B HE, DR By BR st 2 R AT 9 B B 9 F 0
. FEWE, FAXBERBSPRTAIRLF, EHT
EMNEMe—mENN B HMEZDN, REANS, ED %
LB BEGANTE, —BRFTTHEATAALXANIN
PR A T B UL B A UL AR B, 2R A B AR R B AR
5



W, HMNBF 2SO EEFEHN, LRV H R
i, XEFHFHRMNBE-—HERLEIEXNEE, T2, £
BRNETEH LI X LY, BNHEsZAELARAS
ABBI AT, YHEERIEBRMNIANFHENEMBET X
WAEFHEOAEHATERER., BER., FREH, FFRZ
BT XA

EARNKREHNDFREIFCHRSEN, CWEEL
BhmEHRENRERFCLERGAN (REHFHE AT
(# Addison-Wesley Longman /A 1995 4 H ) & 8y <A
E AR — R, W, XBERAEERAFEmEL,
T AREBAYEF Y N REETRN T ETEA VMRS
Hy AR,

AR AR AT, A 20 LA E KRB N A KW
BRY, ZHEIEN L FEEH B INAE AT A RN A
¥, BREE, EZEHET 1905 5 & K E Wi E A T A8
M IRZRIE, AMEFAZIF AWK DHFAEELE T
., A, AMXE, FEHMA, BAEH- A B0%
fMH-Zm¥, CELEBRE (LW FHEFNALHEL
AMA, Wb, £ZEHEZ G LML, FANH 2R
Flugfnd e S H, EMMQ I hFEHLF, —4INF
B35 Bh WY LN R e B By A 3 R N R S — AN R L R
MBI, B TEkR, B]-Ce ZnHFT 1865 F X
KT XEEBIGUR NN EHFRN T RAZ G, XMW ELHAK
BEAAA BEYK, SRMFE. o fl ek fn 4 4009 A8 x5 R
BABER; REEXAHFHEA, LbEUAHENEEE
%, FH, RFEUATXAESE, BRAHFERNHEA & FE
HHEAAEEANT WARE, B — A LI 5 = sk by

6



SIX NOT-SO-EASY PIECES

HRX I, B, & Z H 738 6 A8t R IE 5 e A
wAn W AR, ECEEEAUTEX. —NTHEEFHY
I 2 R G B By Ay 3B AR L G — AR R R S B Wy —
H—H,

Mok, EFWAS ST, XM F TR ERANREA
2, TH, TV g a7 B DL E AR R RS g,
MER W HEAEEN T | RN E N, XA
JEEAWFT R A Fo AL B A AN E A E T EERR?
RGN L E A H R, LA B TN T R,

At RN EF R Z B R E XA RERAN L E
B — N, AR —NE LA, i, EARE
A — éﬁ%% REAXMEA, AMIBAFARZT, £
e, HTFE—NDTREAFHEFEXAANENEE, AMFENR
FEREXFE—AA, VT 5HAEERE -5, LAHFE—N
SRR AR e, B — ANV B 0 U B AR e Ak U Yy A et
Ry E, MXTERENN, xt—A 4 EE 0 BRIk,
BhAm B X —ANFE B LI R — A, WEAR “FREE
MEE”, Z P AR REX AR, EE Y WEEEA
HF-AUNEFHERZEHEN, WH, “AHRE” RLH=,
HEEEPNFANEATRNAE LFEEAHEANITH, 7
mﬁﬂﬁLﬁ%ﬁ%%%ﬁﬁL%ﬁizi%EQTﬁ%

B 4% DL — AP R B (T e 2R B0 R B il B R BN
A%?%i%ﬁﬂ%LLﬁﬁﬁo

R AR T AT A AR B 8 A 3t AR, 2
B, HEFE —BEIRIRNELRECEERN, XEEMHIAN
L FE TR LR EE A WM AIR T . XANER
957 FAHMEFRERT —REX RN REW R EH, E

7



WmERE, Bk T REEEY TERIANAAE, FREEEK
WEAEE, —NMWERRL L5 KA AT E I
ME, FELE, FESET GBI X AR by 4y 32
WHRRA R, Bk, tEXARDT PG E A B
IR B9 BLAL A W B8 T R T A B HUR T

MAMEFNAE, AURBHREGWEZENFEDR
RAGER R, BH ¥ T AT 35 2| A8 5 R A
B, EAIRE &0 40 2 F & R R R T B FF B B
B, REZHWMARE - NOF, R REZFEEEN
T AL EE LR 2 A B A A R R R AR, B RATERG
T—HRARERAYETEND RO TH, FHRNEFEER
ERERFWEME, XM ETEARE LRAR—ANFT HEALR
. BXAMRERF - REAH RS Z, WEIELEL
By R R TAANRE, BREARERTHERETEX
WE T, EREXMEHENEABLERREY.

AT, AR EFRRANT, X FATRE S EREE N,
BTN, BERERENELXEZE, XMHZHEL
HAEBEXANPMTFLENEMT NE, BRANMFEERK
TARE], A ACH 18] Fn 22 8] 5b 04 ik B — S 0 2 4K & 19 1
7w, £l T EY, dEMFHEARFHNER,

MMBLE, FEETENZHEH N TEZN,
FEHEAEB - HEEEEAG = ERE, MWL LLEZIA
KWBFHEREE, XE-NEEATEZHAS N
Mo EEZZEMFIBAE — KT B XA w o AR AINE
B, Eirl, RE-HENARFTEZEIEEAR, RE
gk, AR K, XA BOA N R & B A
ey, REEANKELAFRH - AT KM ET 1908 4,

8



SIX NOT-SO-EASY PIECES

BUE m gy fu sk R 38 R A T s XA EILE, &
—REB T HERE-HENAR, ATAHREELEZEZR
WHEAREYETLRRFEREG T, £—KEFLNE
P, M AHEENR. “KASUE, ML =E, UEIN
SLHGE A E R BRI A AR, RAWE WM
G—A 2R G TRAE A — ALy AR 7O

RAE L WRE| 0T B RA YW AW RIKRIET A
FETAV¥FFARERG -/ %, Hit, RE-#EXT
HEWTEURA TARYEFN LT RNEEZRLELF S
Wy, EE A, % 2AES GAERLYERE N E-H
BAsHEARR IR T 2LARBEST, HARFEZER
BEEKRNTEEFR, RE-0E&FRELFNH KK
Ao EARMNAFTHEFOINALFHFHELRESR,

BxEAEEE - EABRLSERIUANFTZE, 1
REXMISZ2ENE B CRFFEAN T AT, IMES
BT WA XA (REMEAN AT REREL, Do
By Ao ok B3R AR WA T B9 IR0 B T SUAE A b By B
REZR, EZEHEE) XA ®H T, ZE-HERERE i
Wy, RNBEINAALZLE A ZMTEHF L, BR, K&
—ANEUA2 NS, TEX -BFRFLHEERE T,
HEFBAZRARAN TEREALENELFE TET RS
WERRFTLFNFERNEFTE, £, HTEHNEMHLE
BERBS, A EARZ ARG AN R T RE
EF g FRE,

O BIAMXHESUR T EIESCER, mER B, 8%, SRR R
WA T (FHXHEJREL) (Methuen and Co. 1923 SEWIAR) K 2 EEIAS ,

9



HEENABENFHRBARIFEMBEERE, FLM
WEARAEF XL FEEATRERFXFBIERERAN AR
i, fLPFEREXE CARWIER A, T, REF
A % T T3R0S AR R A R e LB A —
Mb RSB A A, BT AEZ EHTE % 1E R T
B AR REHFAFZEENR REZEHEN E=
mc®) GHEFR; ORI WE, ENMNFEERETE ML
R A, MERZINRLT HEKENRNITA, A
TRAM Ay &th, FENMARTET, TE A FHE
WHE MR TEENTE R FREST —MREFENE,

BRFZWAN LU ORHA AL ELAEE T L LE
Z, AANEXBTBLRANDEFERXWA, CNEEHLE
EAMERAXNBENA, REERG (REAERANEID,
RECZ AR NARYEFNEARELEHFRNATEH
HIAIR , AR AU A 23R BT AL B B R R AR B e
R, LEERE ZR/RS, HEARSF, LS5 “HhB#H
57 REFERWHEER, b FEOMAERRENT E P
UEBA, KB R R AR B W R Rt e 9 L B Y
AW, AR NBEEINATERT — D HEEASARB R E
B, AIRRAMREANE O HAHRAEEAFHETHMRE KL,

s E A RER, ARBEEEZ—ANEL; (EE,
M EEENERETRIANEN, IXAHLAERMENREL
Ao R B B R BN RBATZA T 0 BT B P A LB T2
EHEBEIMARTE, EEE - RENHTEEF L LY,

TR BTH
1996 4 12 A
10



SIX NOT-SO-EASY PIECES

Al FE
GEE#EE (MEFHX)

R EREES, BEE - RENFLLEBE THE
FoEE, FARE “hEFT” MAVIKEERERS
W — R, e e AN, AFE, —KAERMAET
e F &R0 & B A B R N AT B B LF 5 /R (R
R ZRFEABEFROFL AN, £, HinE EE
1961 4, EMKGEEINRKTAE IR FL K RZH,
EHHAAMNERFREAL —HE-—NIETFRAOASL, 1
A FF e ERRELETERE Aintk, FHART
HEAWER,

o M — AN AW T, b VR A AR A e T3 A
HRERHEEW, X THRERA, BHATHRE - KE
, BHMARE-—PMER, BARE/E A, HERME
EREHBRRNGKURBEEFEL T AN ELET,
~SEWHEREREAS, EHEXTF, “BHYEFRET
REWAREER AR UMB WSS, £ TF R KM
FHRRLE,” (AAHKR) XHEFTHE, FTRMEEFHTR
E¥E, HELEMR, HEAEXFREHER ZEIW
A, MEFENRZMEELITFH, MEEERUSK
Wy, AT HEARA—H,

fE—NERAN, ETRIAFEAWFTANER
N WEEW, AHRI-THFETAFRE, XEHN

11



MBI ERN—BERFREEFZRWIE RN RH B
W —TAR, AHF—KHRY, 2L AAWTAE
MERIEBE WA, BEFAX R RT, FIEAPBR
WER, XATERABRRERT, %, EHRTHEF
R gl G, WG RTAELEFE, LM
Gl A, “XEEAAE REHNEFLERT, HHFAT
BAH - R E AT

EXRAFHXZ TR LZFE, HEB/REMET ME
ITH¥RAF—FRFENYEFRENEERR, BT
BRERE, EREHFANTHAEMYE LA LERHIREYF
A, BEXHF-REHE, EAETHNEZ, F2XIAER
e, Fit, &4 AR SO 2| 202 72 K T 46 By B %
Yat 1987 MHFER R B AN, H2HHABEFXT,
Y. “FH - AHBAHNEFE, FTLEHLAHE, 25 400
FHpFLEAITT., TREAE, RUARNEBHFET
KREBRHTRY, HeHsil. “ERTEZFH 10"
EE, #A¥%, X2 - NMNEAWERF, £, TRFIE
1000 2T &, CHEE WM BEFFL DR EAEFEX
W MR X T, THRAE, BTN ZECN ™ HE ¥
BFET. 2EL AL ALER, MFEE, EMETI
WZJE, Sty E

BYRBEARZN, HENRFRITHFESL, RINE
MMNE T ¥R EERFN X ERE T HAMGHFEL
B — BBEHE N IE, X EM 1952 A AP EH VAT H TS
TH—KEL.

“HERERBERMRNMT L EZEFEXANALA, URRKRE
M mEHERE, ETAMTLATERIZR D> HE RS

12



SIX NOT-SO-EASY PIECES

HT.”

FEPEN “HIR” HHE R ETAIE AT A
B, AR AREPEY, MERBENTLFTUARE
HAAWE —HEEERLEXMAES, NFRRE T EHWN
A, HEABITBARAEBRBEA, “KINEF, SBEKET
—HHRARZENER, Y, RERXEREWH, RFD
BEHHKRT ., KA 2HERETHLFR., REET —
WA%E, FHRE ARW 357, R gEr £2EBLEF A
Frd, SHREIAXNMERERNIN2H L K7 A4AK
T HEF LA FR AR EENH, BELHFZMHEL
FHEE “HR HFHET,

T m N TRy 35 £ (1952~1987), H# 4| T T
PRzt 34 ITIRAEWALF, e 5 TREEHAXZEN TR
2, ARTHRELE, AHAEZREXBRBRFERSEH]
B ANTEEB R BRE, BHFERILEEEREMHRE),
HAWRBEEZEZFRAEWNITRAE, B 7R & Fikw
R, # 2 AHHE— K, Xt EE 1961 ~1962 ¥ F o
1962~1963 ¥ F & Z R W AL — K, 78 1964 F U e &
BT —K, XAFROABZERERFRT (HEZH ),

Yut, mMEIZRYH-ANER, PREAFE—,
ERWNFE G LTE LB O EFREREEHRE,
KX, MARZEHE., ATHEXHRI, ¥REHZ
BFEFR—RINBEHFE B NHE, L5 —FRNFE
W, BEBLF L _FRWE R NFLET, EFEHE
BE, FhREstaz, BHRONZIEZTRER, &1
A, XRTHEMANBROERERTSZ, ERHRANE
BHERTUHRAHN, HENREFEHRAENTE, @

13

ot 1



