0 12 = 12 3T 1B} =

W32 F 0 R F 2 W+
Oh, Paradoxes

|
R
CPEBABEW IO JEa 100190)

No progress without a paradox” .

John Wheeler

Take away paradox from the thinker and you have a professor?®.

Soren Kierkegaard

HE Paradox 7F "1 3C Wy B 24 Sk o gk B R AE e BE AR I T A 2 DB B paradox A9 B SZF . Paradox —
BB E ARG R AR T VEPR £ HR A 8 AR R KA T B SE N JF RO TE L. 55 paradox B

SMCAHIT AYIR A dilemma, antinomy il catch-22 4§,

FEAT A By S A AR E e Ry HEF g8 TR
7 BE 7 B BE R — 2K R TR AR L
IRFISE4E, i Se AR L A — 3 2 i N8 Ah
FE] A B0 L FT 36 8 R AL R . ik 2 fE 5 1 LR
R paradoxical BYFFF X T 0 2R B O B AR 14
SEAE NI B LS, paradox A H F ARG LA
P2k s My e AN 2 paradox ST i HL
WIS PRAF 7, Wheeler & 4 4= 5 =1\ & paradox I
fif SR IR D R AR s B2 L X 3R

Paradox, ¥ H i T 1& para+doxa, para [
=B & a going beyond, by the side of ;doxa 2 X
XA opinion, B A& W &, — 2837 doxa A9 IR 4 B
fi# , i orthodox (IE4E ) heterodox (57 ¥ ) , {H
J& paradox MY RSB HIAR 5 4E48. W para 1Y 1) 25 ELES
A4 B %, 40 parahydrogen (ff &), 1 F 4]
“Every spacetime is paracompact. This property,
allied with the smoothness of the spacetime, gives
rise to a smooth linear connection, an important
structure in general relativity” ¥ ) paracompact
U5 B ) o B SORI R SO S0 — R MERE  BR A B AT Y e
—iRfFE e WIES, BEREEMIRER
. $% Webster K 7 81 (1) fift B , paradox J& a state-
ment contrary to common belief, a statement that
seems contradictory, a statement that is self-con-
tradictory (R[] #7192 A B A G R E
DL KA R P & B 228 L B MR E Bk — R T
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BT G B0E A B SR #R T LU R
paradox. A W A I8 P (1 J& — 4~ paradox; K HiRE
HERTTY, INERZETT W, W) OK Hb 3 2 A~ paradox 3§
B paradox B fEFE (The paradox of earth is that
it cradles life and then entombs life).

BE4% paradox &L Al contradiction 44, AN Wi M
FSC R G PR, (RAEF « fE— ) iR R A
AEESPH EZHC BEZR Wik, X
BEHFHCEFZH, TYIARE. S H . LT
ZH T ZIE A AR . " 5 Z
(5], AR o R B X R B XS O R B con-
tradiction (i 2 F) BN G &, H AR paradox
W 08 T 1Y G 00 B A | X B AT 2k D .

TR AR OS2 7 g 3 T HfE A Y
“WIERERE I E 5 WA (B D PR
PRI B B AR RO 5 B R AT A
S (reality). P OME A9 355 A 2 W09, DUIE W 8
dilemma 8 ¥ 1 42 A7 CHF IR ) M 3E B0 N 8, X
D AT RIEH#L. —BFE
2) AR, BAEEA T EERE. I EE R AR R

Ry RV R HIREN R FF £ gaard 19K & KU

T
3 RIEWF LG & B0 B oF RS B O R AE B A 2 BE BUEE XF

T WA, BR T TEAR A BORUG &6 v Z2 5h, o8 RIS 4 2= 0 AE

RAEZHERT I AN P —DH KT XI5 w2 EY

B BRI K TR, TR X — TS, B X LA R R T 2

B s, — BHIE
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F 1 “WIBaeba " g S5 WA F BT contradiction
dilemmafl~F 4 {a] B f# paradox A 3%. Dilemma=
two + lemma, I & 3£ 5K, A i 7 Fp 3 5K # 2
unfavorable (S F| B9) or disagreeable, I 2 P X
35 AL, “being on the horns of a dilemma, neither horn
being comfortable (b F dilemma By %5 1 I, {H HF 2 45
FAERANIE &P RO 7. ) — A~ KBy 1A) /& antinomy (JZ
+44) . a contradiction or inconsistency between two
apparently reasonable principles or laws, or between
conclusions drawn from them (¥4~ UL & B A9 )5 B 5k
EHE SR A NS RIME IS, Z R FJESCHE A A
BRI s 2 B[R] paradox B, U TGV E“ H
FFJE”. Antinomy A I Hl paradox &, B £1F1E
(Russell’s paradox) M Russell’s antinomy-*.

Paradox 7E— £ 5527 F1 2% $6 SCHR b Bl 8128 1o
JE it 7 v SO B v B R LR B R IR A
Bl . ZFHACRBRIT A s “SHERREAR. S
BAMAEFEN”, BB W, 2, R4 2 HE R
RBM AR AR, Hop 5, B ohiEH S
WU TR E A A T R L i R R R
B A U B AN B ROk U T I8 mE 1 R
B paradox, B LI HAEZ NG — 8, th 0 iy 1518
B AR paradox AN 2 1 M 5 S B AT 9 4 B
R K . Paradox 414 Uk 1Y J2& — FlCAS 47 340 17 1E 1%
FL AR TR % R A BT . Wilezek $2 347
JUAE KL 5 A0 A4 40 B 25 58— TR SR — A0 e ik
i) paradox 13} Gr——18 4 —A>“ B WL 1E 8 1Y 7 J7 7
(PR KR 5 5 ) o A1 GEPE LA R 1 e 7 3 LIy
paradox. 5 & UL 2k $7 58 J5 #2 BB 76 XF 19 #b 7, A 4%
8 1l 7 o T X0 5 4 AT RS A — S (B A 7 M 114 1l

Az 1 AR b FE W AE IS TE A S b R R 3 A A
WA KAF W 7T LU R S E A Z 4218 X
MR, 2 H paradox fig ik 31k W 15 A i ,
BOEA RN s E AT AN A 04 A
“Water, water, everywhere, nor any drop to

drink” (H B K #F The Rime of the Ancyent

I - 41 % (2012 &£ )5 H
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Marinere (/K FZ O i H2 Mk Z Y. FH&
# Piet Hein W] B2 IR 15 Hob =k A H 2 Q)3 T
— R BEFR N grook BB AR L LT o IR 3R A 1F
W, Kb — g XS F
A bit beyond perception’s reach
I sometimes believe 1 see
that Life is two locked boxes, each
containing the others key
CH 16 2 TS B AR 1 B — S BRI X 7 1
B,
H—H %K Out of time BI/NFREXFETHY .
My old clock used to tell the time
And subdivide diurnity
But now it’s lost both hands and chime
And only tells eternity
(REZ:BE2WREN— A BR, ERT0
BT FORE MR UK D L SR TR 2 N A AN
ST MR T, R AT W B A G AL X R o xfE
P NFAEEAR B e 2 2 P 2 Z B R A
g AFie M RR T LT, w2 alh
FRBE WA, A X — S EARMET (T used to
think I was indecisive, but now I”’m not so sure)”, X
n “URER SR B T A% L A B ENE (I you come
to a fork in the road, take it)”. i&A SAH K, BN E?
TERL 2 I, paradox A & LA K H B LT 3%
S FRTH $ 280 T AL TT A2 A 4 B AR A BT H 52
M58 (A paradox can be defined as an unaccepta-
ble conclusion derived by apparently acceptable
reasoning from apparently acceptable premises).
XA AT REAS %, R T 52 19 45187 R b A 7T
Bz, W2 K% Aharonov 44 T — AN LB & T L fE
B (4 5E X : paradox &3 FE R IR AR, HIF 6 T & L aT
Fe 32 AR 38 1 B A R B R R R R S BT
— DX E A R B BRI TS AR R R
A2 R AN AT 452 52 1, 808 B VA RO 4
ARA BN, BEE PTG (W48 A 5 AR E T
JES XA G R B A T A e
(resolving the paradox) I J7 I Fl 5 B% .
¥ M8 Aharonov B UL . — 4> paradox Z Fr Ll J&
D AR AN B AR I8 M K TS o — 2T PR A AN BE IR
g, —EHE
5)  Grook, #ZE#EH Gruk, H ALK H Grin + Suk K+ E),
fH Piet Hein A8 A Ay 3 A 1 8 4 1 4k (had come out of thin
air). Piet Hein #2251 A B2 grook. EHE
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A paradox, A =FF AL, H— B A i AR, —
ANH B B EE R ENE I8 0 BT M 2R A TR — XL
LG Horh— AN TR bR 23 [ R AT . 4% BT IR B SCAR X i
) Lorentz Z246% | iR 47 25 A0 I AH X 8048, 3ok 1
o TAEIR RAT & VAR H R R B 7E Bk B AY AL
MRS - FERZ2 T (F 2). XFER) paradox,
FEARR U AT AR & B BRI E 2
R R AR G R T T R R T R
7 SCARRT I8 o BT 95 I 2 3% 35 0 S AP e vl BE L A A
b g HE T 0l 2 T A paradox: RN I 25 /Y 14
F H NN FEAS I 28 i 1m0 21 7 fl 22 5 A o 25, 08
B T AbAY AL 3K (B BEE L BUE AT AW AN A B
MR ) IR T g BUIR 2 L AR BE T A Y A5 (B
HRERBUE AT WIS ANA SN B i SRR X R R
[F] L 7 R R g 1 IS 1 T . FRATTAS I R 7
VI 33X 24~ I 25 374 HE 00 07, AT B A il 2808 X
AR R AR W) o AR 1R T AR S BURSEHT 2 R
. 3 il XU 52 2K B AR B 27 i .

7o)

P2 Wik Bz MR R i 2 A TR
A 28 paradox JEFEIRABATE AL AR . W
Escher )4l Waterfall paradox (& 3), J& i 240
M TET b B A R ORAEAR AL i) [ 0 71 ) 40 o %
REETO R, X B T 7 J&. 8 A paradox MR
WG HRBR AR s 2R R I Ry k1],

e

3 Escher iyl Waterfall paradox
L paradox B9 5 Al B0 2 FRATT A IR A TR
gap B flaw CHEE L BREE) . A9 e ry A S 9E 5
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JE TP SCE B R AR B — ME . W RAF AR
PN RIS R, LA R S R E A A2
B D AR R B 2 e A R B B Y
ARG O 3 Y paradox, 23 il 5 H1R Y & J &
W B — A 44 0 2 R 0 A L Y R AR
(—DZRARR AR 51 07 KB ECHE A fE ik
3R RIS BRI T — > PR TR R A B dER
PR 28 AR ) 2 B SR I I, IR 2 D ke 18 AR R R
KT BIFEEA R X1k John Wheeler 8 Z] 1R [ 0>,
J5 K, Bernstein 4 i I 5L & A . H H 2205 (8 R H
JoT 5 1F- 5 WCIE L S DU ] J5 5k 1 ) A 7 A PRI 0
(B 23 KT IR R Z A XA e 1 30 ) 2 R A 1 2 1)
B 20 JEE L AH S X 38 naively fUHRA ) ) ) A
Tl 14 J7 2 R 1 0] R T g 27 G SR X6 AR ST, 3
ARSI 2 S AT SR SO R S A
WF? SO TR R . 40X AP (paradox)
H uncertainty principle EHEMREDE T . LA HH Z MR B
iz F BN Rk a5 ) FE R, DA 45 2 2 55 50 2 R
PRER ST R g e [l B Y O 2, 2 S 2B T
Mz 4%, BB A 29 R B AR A4 NEIRD .
Paradox 2% = Fi i AL 2 B H W& — DT )&
(contradiction). AN, & B A= oy 2%, 0 EE & fin i
TG i AR 4, A KR X WL B2 5 0 B SR V. B AR XS
A BB PE S Vg W B AHXT WS E R HEE V=V,
+ V. (B2, Maxwell 77 BAMRIOLE S SRR
TCK  SCARRS TAT A2 Bl 26 1 WS R o0 J2
AR 2 PR SH A I8 ) 2 —— AR S AR
M) R J —— R U T XA P I . S8R FHRT IR A ok 1 G
T B BRAR P2 S EUAE e o A X BT R
HFRATZE IR B LY.
6) Lorentz B A2 Lorentz 1% K 9, 17 & — ANk Voigt B9 3k 5]
Ny, — #HF 1
7)) DIEFHFREI , uncertainty principle 34 3% #0527 25 (0 Th fig L
FER LA IR, AR B SRR R T, BTz MR A (R
2012 4ECHHR Y24 546 2,3 T B 1% uncertainty of the uncertainty
principle —30). BAh, ib—A>BA 5T A1 H BE S R 2R B AR
SRR, B AR — A AA R T HIS, CF 1Y argument
SRR LIRS S A UL 3 A KR R g & 5] ) #s R A
FER BN AR RS . T RO R LI TR R
B ip W AV ST ORI I VS S (IR e T
HIE LU (S I 2011 A 22 3R 58 10 0PI L4 ) —
3O SRR R A XA )P R 52 B P B K
TR B, T AR IR AE RE AR 3 — S AR EIE T, — & T
&) EHA AABAMIM A DEH ¢ BT RS EEN S
B AN T B B A O AN R L R L L BT A
AT R AR — EH T
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A T Aharonov FiR KT paradox BY4r25, FHIK
T SR LB A R B AR IR i R AT AT DA KB
ST e IR # B A E AR IR R 2R K
RAGFEIR AL IE 3 & A W Al o Ak 8 o
P A7 B S AR AT ol 5 200 TG BE 1Y), 5 BEAS 498 1) 41
AEEER T B RR A 2R S —
AN I R] 23 BT R T B R R S B2 B
. 498K B IR E RATINR B iy —1 gap, A4
Fih 220 7 ) o7 5 A4 1l B 2 A A 5 (R o R S, T iz Bl
D)2 ) 233 ) B A AR 2 T AR AT
AU R LS. ZiRie A — DA 2R EE, B
1) Achilles WiB A 2, K4 Achilles %238 | 5
o 0 20 5 3] 15 5 f 2 () BE B A — 2 5 1T 3K 1 T
S WAEHTE T — %, Achilles X B L BLAE R &
B —2f XA —EF &, Achilles JKIiZ B A |5
(. R FATTHERANE % F AT W REAE b S fa, 0 3
Achilles. AR Z V55 1. fHF AT B3N Oy 20
BT X 2B RS o 2 T IR AR TR T 3
MO SRS o2 (W ERANG 95 8 11 1 D ] e T
¥ E Y (a sequence of events), #r F Achilles F| ik
A f, 22 18] B B A8 — 2 3 A 4 A Sy I [) Sz, D)
XA AR b ] B0 T2 95 K, Achilles K e
WIB A O, B A AT 12 e Ly i bRt
if, Achilles 38 b 5% 8 fir JH I ] 2 A BR 1. ¢ =

D3 I S L Achilles P 22 11 0 3)
m=0 1 1

GREE RS,V IV, 4 )2 Al 2 5P B AR A9 Achilles
A e 10 3 35 . 205 IS b 94 P I R AT ) 332 e A
N Achillesifs I 12 (B 21, ¢ F ¢, 22 18] T fR AR e
t'=In[1—(V, =V )t/L]In(V,/V ) 135,

[ 4 Achilles LB AN B2 1Y 5

B Y B2 L B A B ER SR FRATIA
ECHIN AR PR R FATT AT LA A 16 1 3E L Cuse
paradox to understand)™ . S 25 E R
s B ARG A 2R 3 1) e R AR AR B U — A
RN 2 B & o AR IR & o0 F s TR AR o
Maxwell i /INGK . — A~ 5¢ 4 5T ) 2% 58 B 240K, 48
ARG 43 BT U (Bfe) w5 R (Bl 6D AR 1 P
gy X AR B T AT R R BT X A
paradox Wg? JLIR F . Maxwell By/NK HJE &

I .- 41 % (2012 £ )5 B

VRFRATT 7 24 R0 T 2 AN J — B i 2 el 8K
TEARAS Py s i3 A7 XA AR AT A2 5

B BRI, DA ERTF IR
fril8 B9 EPR-paradox, B IR T — 4~ B A M 521w,
1935 4F , Einstein, Podolsky 1 Rosen §/E &£ T —
e SCE R A T — XA T Bl O R
MHTA (entanglement) FkL ¥, 8% B A1 f5 BE
ARG B AT AR ELAE RTA IR AT LA 43 91 el
HRF A BB AR F BRI shE BT A fshad
WP A8 7, X AEH 2 F simultaneously™ " K
B b 4 TR A PALE N B i X UL A
ot B B9 A 5 AE A (spooky-interaction-at-a-dis-
tance) , i SCARXT I8 2 7T BE B I 4 45 SR AR
kLT B X 5] T RS & BRI, Einstein {0417 H 1t
BilEFIFREATEZMWEE R, IR T & T Hrsk
BANBNE. B4 BT 14T 8 RIS 2 1% 4% i 1 )
%1 entanglement i & 4% i 5745 B8 O LA WE 2
J5 K Bell £ 1 F 28 Ml 320 SR 0 2 1) AN 45 Ok K
oA T AR F AT N, K BN 2 Bell A%, T
Je NATAF 2530 7 032k T X T I A IR
Bell AEXMHM T8N po+p. =0 MSHEMT
& ORBFH 28 T2 PS5 B9 A e SRS, SE 8 2
3 o A 6 T A 2 B il i v R ) i i 2SO 1 5%
W 1 9 E. Bell A 2 22 75 Bl I A2 0 K (0] 0t 4%
AN A% i K B8 (A critical point should be critically
checked out) , F& Xt 3xX $6 52 55 (1) il 3 A 2Pk 0 A
ST A, PR S e T 2 T S B i ) 28 M 1 R P
Zvfig R TR AT N AR Z O 2 MR R TR
F (o) R & 7 A G 2 -5 il
X WAIE T HATBER A 5 — WK FFIE A AR,
JIT I8 B B R 15 B X T8 2B AR gl 5 O X
PP Y ok SE.

Yy 30 ) Y BRI A B T R O 20 1 B B
fiff, — R ERIFI. EE WM B REN T
—™ B A IS BRI H G B RR G
H ORI 0 T . I8 4 25 31 T R 7
XIS AL T BRI A 2 B R T A A i

http://www. wuli. ac. cn

9) Thought experiment, 7 % FH #1% JE 301 gedanken experi-
ment, H: [ thought Ml gedanken A i 25434l . I F JEL A8 5K
U025 By s 4 JE AR B A 4% ). 3R PO S thought experiment K
if /& thought experiment T B, — & i if - H 4 A9 gedan-
ken experiment — Ff & 45 15 A JR IR . [F] SEPR 0 SE 6 A R 5 A
VLR e o N B = R

100 A ARl 56 F R AF A T A BRIE B 09 /9 A 1 7E Y 4 R
o — 2 HI
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PN (el S S R U PSR (E g e S s 7E R e
AR 25 A OB 1 1 45 1F. X2 AR . B R AF
1 (antinomy) SE PRl 19 /2 . “ — L& r A AR H A
SMITRNESZEE7E LT —MER. X Ee
AFF IS, SEPR B2 TSR R R (R B B H B 4y
fE A G Wl TS IR, WY B ff B2
EF.E2ES5EAEWES dimension (i 4, 4 F) A~
[] o AN 2 A [R] — A J2 1 F .

Paradox A & J& W 7E /Y, JL-F Jo v T8 Mk 19"
—EHB BT RAER J. Heller 1961 4F /9 /)N i3
Catch-22""% , 31X B ) catch 1F i 4 17 B K 3 & “a
hidden qualification; tricky condition”,—~42 T[4
BF I 25 A DU AT R 2 AN 4 L 1F catch BY3X A 2L,
JRLAB A T MM 22 240D, XA 15 22
REMBE , AT ORI T A eSS T 6 AT
Sy Hb B AH 06 50 AR AR Y R (H R — B
AR GFIE AR SE — IR N B T AR ML
FLE , RAT R 25 Uk RE 01 [ L (B e [ B 5
NSO N SN TR - R N A C SR = o3
AW 2R AT OGN AT R AR AR BE i bT——
P R AR ] L X AR N B AR Ok LR T
Catch-22 & B Y /E— A $ Webster 7 R,

£“a paradox in a law, regulation, or practice that

makes one a victim of its provisions no matter
what one does GEHE HLUE P IHES , ANEANMTE 4
TBCER 23 WU X S B E 2 H )7

Paradox [A] contradiction, controversy, incon-
sistency A ¢ F& , {H AN 8 B4 J2 0P 5 L A LB H
. —A paradox BB IEM Y paradox i, f& 3k
WA M. VR 2R R B AR E ™ N Y 8] L, [
SUAH B AR R B fE AL IR 2R FR A A B 80 Y
CELIE Ay 27 1) ) e rp i 5 3 B IR 2 AR AE T —
IR A 28 s T4 TR E RS EEH
TR TR NSRRI PR R o A% 58
T e Z A A Bk A — 7 H o o — DA 2
127 J& % S AE paradox, BRI AL b A 427 FRATT AT
Vb Y25 eI AR AR 2 e ] DL H
SRALIFREST BRI NG 2 N Emergence (9 f JEKF
FATEAGREAN )RR EWHARRRME. B &W
R AU BOG IR A — REATAR S R
B spherical topology, B T FHEIF# AT HHE T .
AR BVE 2 I B PR paradox, 7
BLRATE T = py R BRI R e WIEE.

We have to be willing to wrestle with paradox in
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pursuing understanding (Ch T 3% BB i 3% 7138 A 15
AN H BE b R 8 BEE T) L GR . AL W
R B AN S8 4 AT A RBUNER B A e 4
X B R ATTAS AN Rl N7 R FRATTIN A R 5 A 1 A
SRS MAT AL IR SR Bk — R S A AR AR
JZ i) P T (Reality goes its own way, embodying
the very opposite that power riddles of the
world™) L X .
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12) WA paradox ik N /B4 EH#B &5 (B A, IEH-F catch-22 AH
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