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Popper’s Propensity Interpretation
—PFaults and Modern Meanings—

Tomoya Takamura

The propensity interpretation of probability is introduced faith-
fully with Popper’s original description. It is shown that the pro-
pensity interpretation itself has little to do with the central prob-
lem of quantum mechanics. Nevertheless, some insights of
Popper seem to have meanings in modern interpretations of quan-
tum mechanics. Especially, the relation to stochastic mechanics
and stochastic interpretation of quantum mechanics is consid-
ered. Many respects of the propensity interpretation are on
Popper’s intention or almost accidentally same with the
stochastic interpretation when the stochasticity is considered to
be objective. We give also some details to be supplemented for
the realistic interpretation of quantum mechanics by means of
the stochastic interpretation, most of which are neglected in
Popper’s consideration.
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TH 5. KT, Popper DIV B R D, {EFIVEMRN & &1 1%
IR D BATR 2 LIS PR L E L THR 2,

2. [BEAEMEREIRE EFHFORER

AHiTlx, Popper I & 2HEROMEMEMRR, X2 B T Y%
ED X ITHHAT 2022\, Popper [4]' DEiBIZEREICE & D722

T amON ) R LI BT O HEHARETH D, 2wz,
AT ZE A 2 BRT 5 (p. 46, p. 49). ICb20b 6T, FAIEIRD
VT BTN EEANETR D 72 D12, REmIc B I AHERIIEE D, e
DAGEDKAN L > THHL 2T R 6BV ERSTEALNTE .
% 70 C DR O EBINBR DY B I BINE L EBLORAZ 72 (p.
50). Pz g L CEmERZ CDEEU &9 %) PRFEAEL LT
FANDEIRETH S (p.105). Z D X 9 7 “the problem of interpreting
quantum theory is bound up with that of interpreting probability
theory” (p. 98) E WIHEE&D B £ 12, “I am going to expound, in the
form of thirteen theses and a summary, my own realistic interpreta-
tion (of quantum mechanics)® (p. 46)” & L C#gF 67z [13 D5 —+ ]
DBFEHDT —XITB T, HAMEMERIZLLTO X ) ICHII T2
“I shall explain the propensity interpretation as a development of
the classical interpretation. The latter, it will be remembered, ex-

plains p(a, b) —that is, the probability of a given b— as the propor-

VRSO, EBEZ U CRICHI OB S T wiz i IE, Popper [4] 226 D]
HTH 2.

2L, BOEITHANS X9, FEEIE Popper D C IEMi2 & EFH L T3
DI TlEZRw, LEa->T, U THERTERS N TR 1Hd->Th,
{ T Popper DEZTH 5.

SRR IC X 2N, DUTHER

4 favourable l%, EHRTIUE TIHFEL V] TH 52, [HTEEHI &3]
D & 9 TR,
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tion of those equally possible cases satisfying b which are
favourable* to the event a. /I propose, as a first step, to omit the
word ‘equally’ and to introduce ‘weights’, and thus to speak, instead
of ‘numbers of cases’, of the ‘sum of the weights of the cases’. And I
propose, as a second step, to interpret these ‘weights’ of the
possibilities (or of the possible cases) as measures of the propensity, or
tendency, of a possibility to realize itself upon repetition.®” (p.69). H 5
Vi, DT OB DI ) B Thr ) R whrd Ltk “pro-
pensities which we interpret as tendencies to produce relative
frequencies on repetition of similar conditions or circumstances” (p.
71). % U CHEFAMEIIBAEI (virtual) Z8EOMETH D (Z4U20T
D EW]% probability statements (p. 70) EMESY), ZiUIFHEERIZ BT B8
ED (actual) BHEIC X > TT A FE N5 (ZHUZOWTOFHZ statisti-
cal statements (p.70) EM-5) EWI DT TH S, T/, ZOMRICK
R, WERAE &3 “a property of the single experiment” (p. 71) DT
HY, L “areal physical property of any concrete unique physical sit-
uation” (p. 72) E\>9H Z &Il 5.

EFPEREIRE, B2 6 < [ 2 BEOYMEDE BRI HERIY Z#HE) 2 3
5] LRI EROFEIMNCERIL TO2RIRTH L. LrLiudrs, 2
DFIIWZIZ, [HEROMR] L L TUIIFEAEMB T > Tuiwn Lt
HEndZEb%\, EEE, probability & weights & propensity & \»
IBRIECZ AT OREL , ALTHERIIEFIIHEERL T 5.
¥ 72, WEREDBYPNELETH S &9 2 EITDWT “it can be kicked” (p.
72) &) LandeDFHEEMHEHL, Er A - Fokliz Kb LiFud

5 B DMESEGTIEHSTIHER p(a) 2> 5 EFT 2 DI TH %25, Popper I
FRFRESR (G ETER) pla, b) S EFEL T 5. i, pla b)=panb)/
pb) 75 EDBIRIC X o TH. A ISR ATBE.

(3)
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R=VIEA = FOLMNCEEL 2T 4D, kb7 Licks L
AL T 223, ZHEHEAEBRICRA ORE TR\ 5 ). MRS
virtual frequency 7% D 72> actual frequency 7 D7 &\ 9 FEICEY L T
b, Popper 3HiZ, Wb 2DEEE>TWAEIFTHS. Lih-o
T, EFERRIE - RAICHER DR E LTEWw) kDb, [T %%
FHATE S ] EWITEOANS L > TADD, TELTELLIANKE
W,

T, Tk BEEERREZ VT, BETIEEUTOL ) ICHHAS
na.

RROUUE T B T ZBROM I, Er R — ik 26K
DUTDX ) Bl 2K HA—THsLIN5. Thbb, “we can ask
for the probability distribution of reaching the various final posi-
tions for those balls which satisfy the condition of hitting a definite
pin” (p. 73) TH D, ZDHEH « EHWEZ 225, H %\ “the transition
from the original distribution to one that assumes a ‘position
measurement’ —whether an actual one or an assumed or feigned
one—" (p. 74) 2 ZBWHR DS E VLI bIFTH B, Tz, HTrnEsE
oz 1/2 OMERTHIBT 20 KI5 L) 2EHZIY 1T (p.
76), Copenhagen AR Z#LH T 2. KEF SN/ Z EBRBI N 61,
S 2 AMEEMEZ N LT Bl (L ZaUdHoric gl Sty 2 &3 C
EX2) bz nick . #lZ13 Heisenberg 7 &£, Z41% “The
experiment at the position of the reflected packet thus exerts a kind

of action at the distant point occupied by the transmitted packet” 7

6 1980 FEDJNEE (p. 86) TlE, ZIT MEM] KDV THHESTWED 6 LEST,
BUE 2 BB ISR HIAATY S LW I KwiEdH 72 572\, EMFTINZ ST
W3, HLET IRBINGHEOOLTONR] THh5, LwIibIThs.
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ELfimmL T3, EvR—FoflicBILTEAIX, Z0% action 72
ELEBEZDRBEIRL R EILES, FVYF Ly —7kEDINLAT
HFHOB B FHNT WD, LIESL 7y ¥ L4 —7 Lokt b AM
B BT LE HVE WERSM 2L THLVWEZIZIL DS
ZETH D (p. 124). Z D X 9 7 “transition from the possible to the
actual” IZIWHW DY & Al—TdH 5 (p. 124). £72, L LEDOFEZHTIE, E
Bz 3 CUTHR DR X U RERDHES IR S5 N5 L v ) BT TI2EORHH A
b —HL T3

WERFO_EYN Popper 3B FZDdbDE, (IEWREL) FEER
Bkl Td Atk 0Y; (ERY) & 2P 5 2 L 2L
T3 (p. 80). Fiic, WHMIMEIZZ DKIF 74D A 2wk h I MU fi
Lo WETIZR\W, L7zd3-> T, “awave-like distribution of a proba-
bility (or a probability amplitude) is, indeed, something which
cannot be said to be an alternative ‘picture’ of the member of the pop-
ulation” (p.82) 7% @ T & b, “There is however no duality in any
sense in which we may speak either of particle or of wave but not
of both at once” (p. 81) E\39 Z &Ik 3. WHEIEEEZNRZDL DT
20D X 512> 72 Copenhagen it Hs B PESHARNE & v o 72 A1)
fRIEBERIC O DI > T b LW HHITH 5.

THEEM FRBEDYS 72 & THRIEDY T H 2 5B E 2 WOV
MHE & LTHLD 9 £ a9 “the great quantum muddle” (p. 50) I,
AHgE 1% % “limiting the precision of measurements of individual
particles” (p. 57) ® % \ 2 & “due to the non-existence of the entities meas-
ured” (p. 5) & AR & 7. FHEEZ, Heisenberg ® 1%, “some lower

limits to the statistical dispersion or ‘scatter’ of the results of se-

(5)
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quences of experiments” (p. 54) %D TH D, “validly derivable statisti-
cal formulae of the quantum theory” TH 5. 727°L, ZOEITE
1 “a singular probability statement, and therefore determining the
propensity of a single particle to ‘scatter” (p. 144) TdH 5. L 7=d3->
T, filx ok HEIE, fE & HE R OUIE R fEZ 7.

FHIRR THHRICBEL T, EEINTL b TIERWD, FX
DIFATCHEL S, FILTw2 L 0») KD Tw2 Lo HIRZ
Z 5., HlZIEE Yy R— ROz T, “let us remove one pin. This

W

will alter the probability for every single experiment with every
single ball, whether or not the ball actually comes near the place from
which we removed the pin” (p. 72) TH 375, NN _EHAY v FEEiL
Plcwz tEPNTV S, Thbt, AV y FZ2FECHVEAL 24092
TEILEoT, ZORAY Y MO LD AT OMRLEb>TL &
I EVIDITTHS. 7277 L “even though we have here no superposi-
tion” (p. 72) & LT, TG & OBARIFAHSEASIC 2> T 5. H7H]
DEHTTIE, THHKRMMN, at—-L v AR ndIcEy R — Fofl
TIRTEAY v P EREEMT 22 L3 TERVEIESEDEINTVD
(p. 74, p. 88). 7 —XD 13 Tld, THHERPEFRNICHES LTV L
V) FHEZWIALE LT, “I therefore think that the way in which
quantum mechanics differs fundamentally from classical physics —
that is, in the interference of the propensity waves— shows that the
propensity waves can interact and are therefore real” (p. 84) & Hxh~X
53T\ 5%, “The Two-Slit Experiment” & L TN ICHi%#3%\F, =
Ay FEERZHRE TH W (p.151) 2%, HiffiE CicErficws et
REEF RO, RTFP—JDARAY y MCHERELTLEZIE, 9 /DA
U BT R 5803 b IERMOFE S 2\ EEZ 5 DIFHENT

(6)
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b5 (p.164). WHIALEZ KD 2 DIFFEEBRELED 2K TH 5026, Kfo3—
DAYy F2il5ELTY, ) DAY v b OB O HERPE

ICHETZ2LE0IDIITHS (p.163). TNEPLILBREYR-FTH
Rofs (p.164). 772 L, FEBECEOHESMHAN:IC L) FE2 L5 25
2 (TbBHRITINEN TR S THHRKRO L) 22U % £ v
&) IZ “a matter for the (quantum) theory to decide” (p. 155) T&® D,
Z DOFER, “they (propensities) behave like wave trains which may
be split up, and which may be interfere” &\>9 Z &Il 5.

3. EAMEMIRISEFHZEZHBALTVNEH

Hifii® Popper Digmid KE { 32D Z L ZBRTW1 3

. KFZDbDLHERDGEEZFA—HL BV L, INZREAT 2
&R IEFE i (CHEPAMMEE YD Copenhagen ) 12
DM,

2. WHONES, —HAY v bR EICEs NS [FEEIRDLZ R
ICEZ DD, BROMRIMIHET L L] 1F, WEOM
HKNHRTH RN ETH 5.

3. WHUNHER L oFUE, THBIRZRC, THBHRIERFHRIH
ATNB T ETHY, W THBRROFED, oYy
JBHETH L EZRRAEL TV 5,

DXL CATETEAD Z LI, MEEOMEAEAAERIZ Popper
DIRBT 2B THMOFEENMRR E1ZIE LA LEREBRTHE L) LT
b5, Mi—, LFE3ITEBWT, [THRIZEWH LR, HrEks v

7 Popper DE T AU LIZ LI, FEHRER, H20iE 73 7R E L
ThEDS o s, XfizSHoZ L.

79
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5 VIBRINIEMEDS (EBRAMAICABEL O & 210w 20» ] v ) SURT,
FHELE L TCORETNHRPBERL TS, L Lads, JiudfEmkiz
REHOTRFHREZHHAL TVw20TiE%RL, 812200 Ths. Lidl
B L T, REIN RS 2 KB 2 MR O fn EER o M & L
TN 22 IR (RIRRD 22 oh, Zhobifids %
BIEHEIE L T\ 528, EEMNARRS Copenhagen MR Z WIfNIC b 72 5
L7072y, B&RWZGERIE RS v, 8256, THEEPTZENZ DD
Thd] L) Iehs [2DL) LER2ZRTNIHF AL L,
ThOLLYMAGGIC EBE 2R LIAL 2 L THh 5 | L EED-DTH
B, FERIFE GUT, B RCB AHERBEBIN R D & L C#E
MTE2DTHIUL, Thr ORI Z A ) KA DOEEY YRR FA R,
REGAEL TN 23T TH 5. RO LEIVAEN & Copenhagen fiFR
E DR OAHE X 1Z, Copenhagen fEBRIC & 2 RHEEMEDRERRIZ DU
T [EBBEORR & MENROIGE] &) i) odthz v
WEREIZOEONS. 206 IFFEBITIE KO I LR EKRL T»BIC
L0 b 53, Popper ZA—HL TV AHiNH 2., Izl ThH, Fr
THEEHERDOY & ORI, HEAERRIC X D KAo0» 30 ik
D TEHDTIk AR WEAS. £z, LR 2B L T, WERBRE X
FERINE T DMERINBIR ORI E L TSN TERLSDTH Y, WIR
D72 EDNEE OMERNBRICH R oD ThiuL, Z1UIEI ET
b 7 CHERMROUUNC Db 6, Lw) Il eicks, Lied>T, fH
PRI 2 2 THOARBENTIE AR,

WP OMRMEE A L CaiuE, 252 T ToMSNELD
WA TBHRICH 2 2 E3bh 5. WIKORFTIRL T O iR I ES)
1%, Z OWERIWEEDIZBINTDH A9 EEBNTH A9 &, W RHER
s FHTIEPEICHE ) 139772 & v ) EHBDS, KA ICEH 5. ZDEEl,
VIR ORBIE» 6 GBI N DTH S, NAFZIUHETLIHOD

(8)
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DWERZITLDOTHY, HIZIEAY y FOBIEHE WIEEIZL TIK
O ZAD, iR TR 2 2R T OB IENNEN e Lo o T bE
725 TIETHR0, I b 6T, ZOMEERIINEEZ R S 720,
L7zn3oT, Z“HAY vy FEEBTHIUIK 722 DIca@dn s LT,
WD 2Y) Y bOBEAZHEREL Cw B ELaELS R, Z2ICET
HD XD e KISHE & BRI 13695 2 R 9 R & o B4k
C%. 0o l%, FPEEEHEROS L ZE—HL 2 TUERs 2o
72OTHY, FLPHONGEDS ik 24 DIEHZ ETlER S ZDR—H
SINMBDPDOENE L TEZRTNEIR S B0 TH D, AiEE
HHRDTH D, &FD233U Copenhagen RRBTBR I NTE DT
b5, —5TEAE, WEROIEIMEEZ 2 03I EED MR % FE 2 239
T&ET.

RAEREROWEN 2T 4 A7 R 7 v 7 =213, ZOLO TS
EESCHBHLAEVIETH L HDH0IEFAL T LD MK
Schrodinger SRR H D & ) LEERBI TR G022 FIHL
RWIETHD, U OWTIE, IENENZMERDOAAET % AlREME I &)
FTREAHRAZE &\ 9 X DL, HISIEMMEEIS N T 2 IR KA L T
EVIHIHIREZIT S, BRBbEDRw HEAY v FEIZ EZAY v
FEBTIER Y, ZofioffEIc NN L S L (EwoThikic
ARz X912 2 OMOFHEICE U T MmEER & 13n70y, 2l Ed
EREN BRI I N TV RO TH 5D, 7277 L THEHRIZG
() TIRESE®RI V., FI2IE, BN EE OMERBIRICE
ﬁ&®ﬁﬁkﬁﬁmi<Ufw5:&%nﬁh®§®&%%$L@ﬁ@E
B OEHETIE %, AETMMD AL AL EOREBRIESEDBIETSH
52L, EVRA-FOEVYDO—DO%KEEL TSI L TREDMERDIAMD
MEMICED 2 2 LA ER, FELPEIOTELILTHY, bEbIH
B2 EPd I L TIERWVESS, MERMEZ [fHAM] © [EA] kLo

9
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SHECEOIAT, PIZIZK TS V8 LY 4 — 210 B TEBIIICHER
Me—B2 i b w) T2 2 2 L2y, EWwIHIRWIZES Z LI,
BT OMRMEE 131F L A EHBREDTH 5.

DLED X9z, Bk, Mo e Ui MR o %8l
ESETH 2 FIHTE 2] L) XD BEGICZ D K 9 ZETIEES 5 &
ROEIETEHDTHL L, BTNEOMRE LTUL, [HIEK 0%
BIEE) 2 5RTE 2] Evw) 2L (BTN ToEE) 2GR TE 3
WCIRIEL, MbE L, BN iaBBRo AR 2 £ £ 10, HESRRIR
DIFERBDOO &0, Z0d LIFUIEIEFEICHE N &R0 D& LTE
EoTwb EEZLND.

4. FEAHEERORANEE EBEERE L T—

ST, P LHIOFERIE DRI L CE DI, ZOREMN 2%
Z\FE 5 2O TlEZRw, FAZEE S, Popper O FHRASERICIZIE L v
CERELTVRSEEZTHS. RS, RFEARNIC, BYEN¥FOVED
D7+ ==Y RALTHBMELRSHITOVT, ZIUTH ST SR
REMRL2E T LT, BFFOMRNIIEL G L, HEntRo
FEEZND R T LB TELZDOTR RN EEZTWEDED, ZhUC
koTHi»PN2THA) EEZTHFE L, Popper DR & H31F &
AE—HBL T3 I LIEFICE N, KEITIE, 20 X9 BROMHERR
FRFFR & Popper DFIROMEZ IHEIZ 58,

Z oz, £9, 212 b Popper DT JIARIRAM, HEREEMR
EWER DD —FHE L vy, Popper (& Einstein 5 & & & I EHRR DAL
RHEELTHEZFITSND Z ED3% 103, Popper DRE T % & 1-HyEE)
Eld, HEltsAc L w) KD, X L v ) FEIHERICHE - T
RINDHERBRETH S, MAT, HaHHERIE, #1ZIE Einstein ® X 9
8 Lo TAREITIE— AP EH I NS &% THRIEEO 720,

(10)
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RN Z AW CORERICES 9 L5 D%, Born DX 9 IKFIC
RIS S M TR IARIMER M 23R 2 EETH L L T2HD, Hi
RINIZ 7 3 v 7 VER ORER A 2 TS 2 & &2 7% B HERIERR AR
LEDT, FERICAVEIEZ ST, X512, Popper FHE%Y, EFRICET
% 5%, virtual frequency T®H 2 EHIAPEIC)ET % probability state-
ments &, actual frequency C& % FZEE D FEHRFE R RS T % statisti-
cal statements & 12717 T T (p. 70), 222, S DICHIZEDIEH N
Popper DFRICE S TEETH S, ZNHDI LD 5, Popper DET
RIS HERT & v ) FEZ G2 DIFHIEL < .

2T, FAH S DMESGEBIAER O BERIRILIC 72 > T B HER 2D
W, TSN LY, 2 ORICHEREBRAERE X O Popper DR
L DBIRICOWTIER S,

BT O E)IE Markov 2 (FFic, IAHGHETE 12X > Cilidd 3.
L2 L7%%36, Einstein @7 7 7 V#B)IC AR SN2 ¢ LK & Markov
WAL XFRR D, Z OERIATIR RN K S 5. HARITICIE
IRFHIXH] (@, 0] 2 Pesd, BIHIREZ] & REIIREZNC 35 U 2 TESRIIA {ita, 110} 2
5, ZORHEIX M DOMERIIA e (te [a, 0) PSS, 7272 L Z DR
DHSTDHEAT v 7, SBIBUTH U THERIN 2 3% i L T 2 S0k
FORBIRY TRAEET, FAFEEFHAL R LA TRV DIL, BiE
M7 BEAINEIRIZENE T 2. wTUT LT, 2D L) BAFIEED S
FAHBIB DS i, 2 SRR OHERBROELE LRI X 2 THBIR 2
HELTSNG, £720D &) BETIEOEFZBEEI Mo =1

©

FHL K BHERNZDAIFE TH % Nelson DJFGwL[3]%°, EHEBTITSEICL
Tw? Nagasawa l2 k374 —<v VAL [2],HE20IEEFN6DLE 2 —%2E&
FEHOMX[6][8] RSO L.

10 R R A EEBERBICT 2 2 LItk > Tl TS HRK 25 Sl 2 T HRTFE
AT BbI TR, REFIHEREBR IEFEARIICB W T TIcE 1Y
&z T a2 R T

(11)
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J1% (QEH#EPEER) @ Schrodinger AFE EFMETH D, LI L %R
DB HELL 2D, SHICEEZDIR, 20X ICLTHEREINE, Lk
D30 T TICTEBEEE i\ T 2 X 9 RHERSMICH LT, 2k
FEXRFRIC (B Z XN A @ 2> S AKICH D> T) Bk TWw (& EDE
PR 2K 5 2 L TE, ZOEBMEL TS > THOMKI NS HER
R IE Markov PE& 72 L, MNENTH D, YA Markov i@ %
L, tWwHZETHD LEENoT, A EDIEMNTTMMN L
Schrodinger R TRIBI N2 X ) ZETRICE, BT Z1UTHIET
% Markov ENHET 5 2 Lick 51012,

I T D &) RBERE D LT, DN X ) BRI OSBRI Z
fivTws, 9, BRIETHO LR TV BRI S 2 ZBN 2D
(MEMEE SV Z THEMERW) EE2 238 Tabb, fAibA
WIAE & 371, FEBRICE 2RI & > TRFZER] ORI DE £ - T
BD, 2 aEd 2 ORENHIVERRRETH 5. 2 I 6ERI N
2 BRI ERRI A Z [HoTWwa ] JEICA2bITER, Z2hUd
P E DS FERRIE IS & > TR E % £\ 9 Popper DFIR & AGHRIC

72721, Markov #fE7Z6 E\Wvo T, BT L RFMEBHIEEI N TV 21T
TEZW T EICHRE. BRERARE, SRR ML oMRETns,

2 JBR0 L) A im (R ey, MERE T, SomE T SRR,
HIEPGR & ORIEZ &) & DHEEMEICBIT 2760 R ST 528, Ry
B X OHCAHERBRER AR E 2R IEE Lo b D Th 5.

13 Z 0 EDMER DB MR & 572 2. iEFEBBEMRAKIE A F -2 6 H
DSl EXFAE LFIT CTELMIRED, 2B ES % idd 3 5 L i
MIC RS NS Z i3 wvn, 202 L, #1211 Jammer @ The philoso-
phy of quantum mechanics [1] D “Stochastic interpretation” DI T, K
MEHESRIT /A4 XDEKNZ, BEEOMES, &2 0I3IEE» o oft 2 Mk
WHEIELIC R B S 2 e 5 2w (Ttﬁﬂ’)%ﬂééﬁjﬁﬁzﬁﬁ CIERL 2z o
2 OTHY, FERNICH REL L, EFENICHO A+ TH D EREENT
W3 I Eob RTINS, F7, %Yﬁ%@TiFX Mizizwvwidnd, /42
DEFHIZOWTIEF R L TuRwnd, HEOREICEX2/KX%) EHLEHEEZIN
TWVBBIEDRL, b L/ ARABZD LI HEBMNZLDTHIUE, THEHR
OISR TH 5 2 L IFEBINICOLHO D TH 5.

(12)
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FUTH3. 7EIDEIITE ) DITIFID 2T UL T R LR
K26 H 5, 25 Z2bDMWMERSMBRE ZBEDOIEIMIEMEIZ OV,
Popper IZFNBHE T & L2b 372208, IRFEIRFRIHERER & v 9 BARR
LBPHHADBE SN TWE S, L 65D 7 7u—-F2lfkans. Lol
B35, Bl L LHERIFOBRIETIX, NHHERER 2 T 54
OB RN GEBOTTER & 2 05D BRI RcHw e nTE
h, WERNHHZEFEMNT T, BB 5 OFEER O FRIEYATH 2
EEZoNBY FIFZUCoWT, WERIXE [ b] b HLES) O
ZR BN (g, %0} D OIRET B, Wb 2ERAMERANCEHL,
Z O FH OMERABET~ O — AL (DLEIIHER A~ LB R
N, R E) DRI E D A LB HIMEL L L OV T
JEDT T NBDTIREWPEEZTHS, FEEE, fEREBRICE T 250
RIS, HESERFEICE T 2 Noether DEHIMERTE, ZNoNET
JPEREL Lo TR GEL C1Z, [6][7]1 %23 BT TICH 3.
A, HERBRSRAERNZMZ T2012, 50
Noether JiElZF 9 7 S XN « (REHI 2R 72§72 012iE, THEI 3
27\, 2D X)) B S MAURIEFICE L F DI, iz,
MR BT, BRI &3NS RER & 02 IR R ER
MERIMEE 272 L, L7zdi> TR F OBz (RFICEL 5252
£ ) Bk 2 A DERIC & > TUIMEMEDMR 72400 516 £ v ) ffad M5
5% b, Popper DHIELEICRIYT 2 SILHMEE L 13 R4 25 TH 2
WHROIHRIZOWTIE, T TR LI IT, ZNHETEOHERGRICE

W 7720, IBHNET 719D Schrodinger TREADHER A DEIETH 5 29
DIF, FIZ Born I X BRIRTH 2 DIk L, RS20 ET) HiERTH 5 R
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