EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

RE R

Sub Title

Logic and experience

Author

2B, —(Sugio, Hajime)

Publisher

—HEZE

Publication
year

2015

Jtitle

#2 No.134 (2015. 3) ,p.79- 88

JaLC DOI

Abstract

This paper is written for undergraduate or graduate students who are
interested in philosophy of physics and quantum logic. However, | do
not explain quantum logic itself. | do explain how we construct
boolean lattice, based on our experiences, which is a mathematical
structure behind classical logic. This is because | often find that some
philosophers argue that logic does not depend on our experiences
and it gives us a priori knowledge, and thus, they claim that logic
governs the real world. However, this belief is baseless. We should
construct boolean lattice based on the stable and empirical
foundation. For this purpose, this paper introduces two ways. First,
we reconstruct the concept of physical quantity, based on outcomes
of measurements. You will find that physical quantities are not
properties which physical objects have, and they are such as
conceptual windows through which we observe the world. Second,
from an epistemological point of view, you will find why boolean
lattice (or classical logic) needs distributive law.

Notes

BE  ARSHEE- BHERBRBLR
kol

Genre

Journal Article

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara

_id=AN00150430-00000134-0079

BRESBAZZMERV KRS NU(KOARA)ICEEE N TWA VTV NEFEER. ThThOEESE, 24FE
FHERA/RITEICRBL. TOEREIBHEEELCI > TREENTVET, SIALCHL> TR, EEELEESTL

TIRALEE W,

The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to
the respective authors, academic societies, or publishers/issuers, and these rights are protected by the Japanese
Copyright Act. When quoting the content, please follow the Japanese copyright act.



http://www.tcpdf.org

k1 ESE FBRTE S

>

am iR &

X

‘%

H

X
il
|
|%

Logic and Experience
Hajime Sugio

This paper is written for undergraduate or graduate students who
are interested in philosophy of physics and quantum logic. However,
I do not explain quantum logic itself. I do explain how we construct
boolean lattice, based on our experiences, which is a mathematical
structure behind classical logic. This is because I often find that
some philosophers argue that logic does not depend on our experi-
ences and it gives us a priori knowledge, and thus, they claim that
logic governs the real world. However, this belief is baseless. We
should construct boolean lattice based on the stable and empirical
foundation. For this purpose, this paper introduces two ways. First,
we reconstruct the concept of physical quantity, based on outcomes
of measurements. You will find that physical quantities are not prop-
erties which physical objects have, and they are such as conceptual
windows through which we observe the world. Second, from an epis-
temological point of view, you will find why boolean lattice (or classi-
cal logic) needs distributive law.
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() BRHESA SRS, POL) BFHEICD EOVTHRALES )
EAREER ¥ 70— b, BALTE0d s, Bo L, WEhhroTiE

O ELIIZFALILESL). TNEERb - LRI ETHY, O L
HRICEER B2 72 vbITlde v, L L, wmllFEr 2R, HiH i
B R ERICHHTABIEE L 2T NI 62w E3H 5. £
1, HMGREZSRETIE RV E WS 22

COE) BRI EIFBRILZEEDNIHEENIZLALES S . FE, dil
FREIEE « L) 2MEZZIFICh O [HOFEL] LHfish, 797

=X o THEBEFRREIRIE S Nz F 72, Wﬁ HEHHIFEEIN
Bl rolbom) 77T —mle, BT HFEmY mrwmiEs L
Wb, ZOL)REHRNERTMDHE,HTIUL, FEEOFRIEL, W
FHMTEBICHEH X W E EbN D 20 Hii v,

TELTTHo72b0D, FEHEIZDOL ) HERZ D > THEEZ R L
ZZOTIE R, EETAREIE, HEREDZOMRO D L IE O T
LAMIEs 22 EOTERVEHIOS HHETHLEV) ZEThHD, &
HIZ, COZEIHBL THEETIREZEDNH L. T, FA7-BHRER
RO FCHI 2 35T A 2 212X o T, BBl L o TR S N-imBAng
WM THL V)L THA.

COLHBME bbb [REMNER, BEEL2] &) E,
INFETEWbNTE REEELRHEIHEON TR WD, T (Y
Y OBPGRER T 7 — A ECHEHM R 2 2 A OBMBEEEIC BT 53
FORE R HE A B, ANHDEENFE - T a e &, TEXGmHIZB T
LBl E N BRI — OS2 H 5 LB Z v, LIZLIE, 38
ARSI IUE, BEBEHETAZERE L aENH L. ETAHD, L
HETW) &2 AHDOFEMEEIE (thematic material effect) (2X - T,
FEEIHEZ & 5% THEBYZBIChbh b &) LRaNH 5. i
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Hid, HSEEZHE R T, HEREWREIZT S L) o200 %
FEL A RFE L TV Db 72,

L2L, SNZFTIX, BOEKT [FEIUES, BERIYES ] OME
IZEZ 22 IE bz, mlloS T T FRT e, B
M 3F 9 L ICHAPRFELTBY, BB L > THRIZH S
PULOHEEL COmEE 2 RR L0 L EET 57255, b,
WAPHHZFT LHOICTECVWLIorL Lw. LarL, Zbe
Vo T, RHEA, BBIZESTHEEL TS EidA SR, Wi, i
FLRIBELOBRIZBWTHNL TV 2000 Mtk v,

AT, CORBEIZHEETDITHLZEIITERWD, LA, BEL
DFHZENTERVDIX, RIEDPEBPOENSL ZENTELVD
TEBWESLI D, HOT, o, HHZBL, EHZTC L 0%
b EICEAOMT R, 2LT, A bhl Ok HEND Tk
BTEGBWEFRLA. £, HARFORKETHL 7 v —Vig, [F
REDLDN] EVIHEOFEXLBEEIIL - TEBEINL LI, HiFE
PR IEANE B ZERFIE L. TOXI RIS L, R boRE
OEFHOWND I GHE O EDHATL THN TV &) il % RS
Il BBl TEEAZETHA.

22T, AWTIE, AL PREBRICHIRETAZ LICL o T, Wt
MHEIN T CBEZEBT 5. FOEKT, Aads, WmEEEINEHHIC
M2 LWHIRZ D 7253 biFTld v, K, s 28EE
AR R IEEA L) WHTRE TH L LR, Zo0BHICELOH
LEFHBOFLAERKEREICINTmLTHH 5.

2 PIEEBEOBK
Vare-uavrzid, MHEHEHE-EEEETWEICST . B-EIE
BERER 2 ETH), FEMERIBERLRLZETHL, F-HEHEIE/ OF
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e L ToRBIMEE (Wils) L3h, BTEEIIEEICS &OCEB
MEEE Sz, Lo L, BECRY, EEMEICEInsae b E/
B/ OBEICED L) LT ENmENL LI LIEZALNS,
BYNFOEFIIBNTUL, F—HETIAE/ OBMELALZLTIN
D) T EDFERISTR S, %@ii&%ﬁ%%ﬁLf,%:ﬁE%%
DEMEE AT &9 RERNLRwREZ T2 AN, EE, AT
—MEEEHEERT LI LR, Ik 2 e TE DN
IZOWTEZ D, ZLC, HFHELHEWEDL, BbebMTIcHE
LTWBbIFTRAEVEW) ZE2ERTHIENLIEILD A,
ZOOIZ, AFETIE, BB w7 ERROMEREARL, T
TOMERPORILEEAEEZL. ZLT, WHNHRIO L LE6%
WHERR W EMERZEICT 5. 22T, UToL) Gz 2720,

iy HLHUWERGEAZHNT, HLWEM R seW ZHE L
7z, WEMBe D, HE—EDOFHRAIZINE S,

COGEOBEMSEHEE L LIEDZV. 8% 51F, I 1T EEOW
ETveEANt o7z LTH, 2HHUBEOBEIETovEA L 500 L1IL
RWIBIE DFN, BBRHETLICHY, WK (- F s FREE
BAWIZ Ao 7256) 2HRT 2 80 H 5 D72,

ZIT, HEFRIIOLEO(HMRLYEALTBI). »5M%ERaT,
HLMEF G s & NEIE L2 25, HDH—EOHBEAIZILE 2l
T n 235, Zo&E, WEMDTAWIIE AHEZE Probf(A)
%,
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4 o
Prob%(A): plrl—r-rciN (1)

LIEFKTH. ZOEFRE D LIZ, AOHHT

1 (wEA)
0 (v&A)

E b EHIHET L. Tabh, PYUA)=1DLE, Ep BETH
NI, Mk, PEA)=0DEE, My B THDL LA
T5.

W12, Prob“(A)=17% 51EProb%(A)=1 L A&, Thbb,
Bp BETHD L), il p DETHIGEIIOVWTERDL. 0L
&, p<p, ERTIEIWTE. oL E, BB,

Prob%(A) = { (2)

bi<p (3)

(Pr1<p2) N (pa<p3) = pr<ps (4)
W72 DIARESH. E512,

(Dr<p2) N\ (p2<p1)= p1=12 (5)

ET A Thbb, TOLE, aEp, p I ZAETHL LTS,

EC, WEERANSW SR L H12, p=p, D& &, YRS s 2
ETHUER a, @ b FFAMEERTHRAZ LN TES. 512, MED
B8 PEGEMORMEEGRE S L IENT S v ) 5L, BlEROE
G AZRNERMORMBEEGRE S EIENT 5 LV BEICHIEO T SR
LHZELHLNTHDL, Thbb,

P:={p€P|p=pl © Ar=la,€Ala=a} (6)
Thb. 22T, WEHROFEMEHE A (28T 2 HEEOME R % M E 5
EIFRZ EICL, REMERE FMEEOREIT o TERT.

RIFWER @ 2 I TYIRT R s ZEST S, £ LT, 3 Prob® (A)
3,

Prob%(A) =1 (7)
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Thotzt s, Thid, REMESR o ©HOC TR R s 2 llE L
7oBE BEICHRIIL, FUARZGIESHTI LRI LAZ L2 ERT
. THUZE o T, Ao BiE, WHEBH R o 12X o THE S LM
FHRIFLTWDLEZRZT, qfilEoTHhHhLWHBELRNELZEERZD
ZL T, REMESRq ZHCT, WEESR s OBMEE L TOWHEE q
FHE L ALT. b, ToLHICL T, UHEL W METE
HREREED LI L TVDEOTHL. ZOLHIZEZLE, WHETIZ
Lo, HOWLEEMHEIL, b0 E LKL THELIIEATE W
BaThl), ZNOERLEPOMLMEEALT I LIEITE 2,

3 X

HIENC, WS Z N L7oAs, FEBRE & Lz, FEEICE
A~ OWERT KHT LB IX %\, kS, a8z L z%5e
R R A @A L7z D b, FEEICE N2 M4 OMEE XF) 5 5 481
v, ZITC, HENICHEAMBEZOLDE —D0MBELE AL T I LIZT
5.

FEEE P, ORFEIC py &, FEEE P, DRFEIC p, ORI (3) DBHRD
H LG, TMEEZOL DI

P CP, (8)
CEFE DA ENTESL. PCP, DO Pi+P, DL &, P CP, L
T 2ok, BRCSH,

PCP, 9)
(P,CP,) A\ (P,CP;)= P,C P, (10)
EVIOBEEDLoTWAZ L, 3), (4 26HL2THL. 61T,
(P,CP) N\ (P,CP)= P,=P, (11)

ETAH. Thbh, ZoOLE EP,PIIFRETHLETS.
WIZ, DT OGEIZOWTE R 2.
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P:={p,EP|p=pi, Q:=I1g;EP|la,=qj (12)
T, EERI L, Mg piFEpig L) T LT

7ol 20, MERE AW TEEZ E 5 RO ZODLEIZONWTHE L L
9.

I, THEASTEELZIS (p). €0% HWbor i

NCHAEEZ TS (g).

LB, Hebor EXTIHEELED (¢). €O%, THER

NCHAEEZETS (p).
CTOLX YA, AFOFIZE L v, HIERRE, TONEF KL
TAERIC R D 2L ERRZBIZH o TS L

LIE LR, s BRI 2 BRI R 2 FUal 97 5 &\ ) 28, R
\ZIE, gp=pirg 7B &) RMERREE LS TS R % R
L2000zl W) S L2 h 57259, 2, dfiyEssc
Lo TRl s p iR (Difk, TR 13, ERLN 2 RER IR O
TR LD TH 5.

DFcid, Wiyt RIc B 2EOBRICOVWTER L. bbb,
G D=piq LA EEEZD. FLTC, TOL) W BEY =
Gp EETIEIIT D, Zo0L) R EEREETaEEL D LI,

R:= {7’1']'|7’;31:7’1'], pl‘EP, q]EQ} (13)
REHFT L. ML, P L QO
R=PNQ (14)

TERTIENTEL. B, A-biE ¢ p*pi g OEHEEERL LWV
LRSI FIT, TOL)BHBEIIBWT, PL QOMIL,

0=PNQ (15)
ThoLEHRTH. DELD,
PNQCSP, 7> PNQRSQ (16)

L. L7 oT, PNQIE P QORKTRATHS.
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WIS, BEOMEAIZK LT,

AUT=T (17)
EhbmBIREZDL. Thbb,
ACT (18)

THLZ EEPNL, ZOMEI% 1 ERKLTHILIZT 5.

INLOGENS HHEE1E, (9), (10), (11) 12 & 2NEFBERAED
ENTWEIEMD, HFEE (T2 PEFEE) L), F72, HiC
BAAERERRATRVEREN VDL X, ZOEFEGEHREV). &
5I2, COREDEEOMAEEIIHLTL, R/ ERERKTRIGELE
THLE, TOEEEEMEL V).

W2, WILEEFRLTBZ ). UToHWY

ANA'=0, AUA =1 (19)
Zilifzzy L&, A% AORITEV ). $TXTOTPHiTEd DL E, T
R (F720%, AHMH) LIMENS.

4 T—IKR
Bt emB s ogRE it L, HEIC S EE
AN(BUC)=(ANB)UANC) (20)
ANBNC)=(AUB) N(AUC) (21)

REHTHILET, HTHRHOBTRIHLHMEL LTOT—VHIZZR
EEPNTVE, L, ZREPRELEFLI-OESL ). 222D,
BB ORENREbL-> TnwE, 22T, UTOL) 2 E 2 TAHAL
9.

AL DB HFEOHIN D

B: MilidEETwb

C: WA TVD

7B, FBIYICBUC=1THY, »>BNC=0TH5T LxH->
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w5, ZLT,
A=AN1=AN(BUC)=(ANB)UMANC) (22)
A=AU0=AUBNC)=(AUB N(AUC) (23)
ThHbHI L, BEICEETA. 2L T, ZofRt—HbL T,
ANBUC)=ANBUMNC) (24)
AUBNC)=(AUB NAUC) (25)
EEHELTWDADL,

L2oL, B LTAL) . FICEHE, BRHOTEIC LS 3aE0R
e ETE S &) % (RBREFICBWTTHMED A 2R L)
) B2 ETHD D, L, 20 L) ik, ERAHR
WZBWTHIZED Lo T, ERNIERO RO a 525, it
Lo TWEDOTHL. WEDIEFIZL L WA GEDARZR) 205
ZE, RN LOmBEA K TE L0 TH S,

5 f&sG

WE, BobiE, HRRBEASIUDICHFEL, ZOREOTRIIT -V
HA, BEMHEE LTHEEL TV EHZ LN, LL, ZOFET
X, FAZ2 B & S TR MR A RS ISR L T o L) Bl
HIZHY TV, 22T, KT, B2 H0EEBRAIER D S 7 — VA
&DtO%ﬁ%ffmcﬁﬁﬁbf%% WHHEMEAEHNIZE v L)
12, FRBESEEER T b IR ST OBt E IR L7z,

HOC, MG [HomiE] Lt shs Lal, EBE B
LT REZBIRL 722 L ICE o THONZHETHY, LA,
[NHOmE] Lo TIWwWZr ), b0 MmELTHWLE, Abh
FIR L7205 220880 b & TRESHE SN TV Z Lx s Tidnis
e\,
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iEE:

KA, Wl GERLEORBR ST ~OF R L Th 5. ¥ - fHHAEL DO
AT, I BEICTH LM EAEICC D L) BREEHITTHW 2 LI, 2o
2D CERHOTEMEA I\, T2, EFRVPBERBARFTERL VL WL
wFmE] OMBEICBIML TLEE o TV TAIlb ZoWa i) TEH L
(2%

P

PABICHWODEARDL I ENTE LD, ARICHW S DEAND & THH
ARONL L R BRERIHHEH D
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