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Augustus De Morgan: his life and work
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Abstract

Recently, special attention has been paid to Augustus De Morgan concerning his influence
on mathematics and mathematical education of Japan in the Meiji period (1868-1912). In this
note, we survey his life and work, which seems to have contributed indirectly to the development
of mathematics from the late 19th century to the 20th century.

§1. FLoIC

GO HADE Y, BFHEICEEL T, A—HAX X+ F - ELH > (Augustus De
Morgan, 1806-1871) 25 EH &N TW3 [34, 41]. 19 D1 ¥V 22 ARFKT 5 10 ADOKK
FHED1NIETONTE [45], HRTHEZ, BHFEHAE HEDLL AT, TO4H! %
Mo ANFZWRWTHA 58, EEIZE, bEvFsnTwRnESicEbng. #U b
)V (Georg Gantor 1845-1918) IZ K 2 &G DAIEE 1 DDOEHE L LT, 19 HilK» 5,
BATHBNNREZH/DS T eV ERE R o7z, - EANATUPEHLEZDIX, £S5 U7
AL R B0 S BRI B FEADRITIHICH 720, ZOHhizdh > T, MAIKNLRIIZEZ L
VWD, BEFEHE WD KD, BEH, ERFROMEEHE 2D, BFELIZEWT
RELWMY BT oNns Z 3.

T AN A DEFHRA I A (David Eugene Smith, 1860-1944) 1%, 1923 FHIRDE
"History of Mathematics”[56] IZHBWT, K+ EILH IZDWT, "Educated at Trinity
College, Cambridge, he became pofessor of mathematics in London in 1828, displaying
unusual gifts as a teacher and scattering his energies recklessly.” I8 RXTW5 (p. 462).
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D "scattering his energies recklessly” IXIEFRT 5 &, 751 % MWHAIZ E EHS L7z
Thd. 51T, N BV VORELZHRFEIZDOWT, "He wrote various textbooks,
each a mine of information for the teacher and entirely hopeless for the pupil.” &FEL
TWa. NE&ZY (1885-1962) © 1932 FEMIIRD B LS [50] IZBEWT, W< D
MOMEFF TR - BFIVHVIZERLTWA., FRHZ TR - EBAHVE N RNV Z =2 Z2[EFIZ
LT#T DI embpn. K- EVTVIZES—E, RENIZ, HBIRZ2ETIZATHS.] &
BT (p.138) K - EAAVIZHRWELEGFETWEA, INAD, ZDHK, K- ELA
NZTOWTER Ui . BUIRRWAZ A & WD DOLID R - BV 2D
FHfiClX i B s.

Z 5 UFZdHiiEBETE RE LK EboTidVnihne BEbivs., THREWCD I ZH v A
Y1) DAL REBMETELRETI RNV P T ELD, SBROMEDOD—Fe L
WEWSDHRAEDOHMTH 5.

§2. K- ELHVOREEEHAES

R EBNT Y ORE (& EEER) (2OWTIE, 2k (1] DA 1 (pp. 209-2011) (2
BiZgedonTwasb. i - il [34] THfithonTWb., 22T, K0EHELER
5. ZEIZLEDIE, X AOBEHEDREL % £ L O7-EF [31] D5, "Lectures
on Ten British Mathematicians of the Nineteenth Century” [45] D% 2 ¥, 76 T,
RKANDZFEUTARR 23] TH 5.

§2.1. K- EILAYORE

R BNH A > REGEBOARH Madurai (¥ Ko 74) THEENS. 1V RIZWzDIk
EBRTMAETT, KELEHAFVRITRSED, 1V NTHRIFIZPN D AE OB %2 K
I, RBUTHEA >~ N2tIZEH 5 army colonel (FEE KAL) T, ZD#, FKifEz 1 ¥ A
U= EFHOA VY NIZHMEL, R-BILH VDR 6 BDEITHRTEL b, BEADHEHEAR
R K'Y ¥ (James Dodson, 1705-1757) I& N - € 7 7V (Abraham de Moivre, 1667-1754)
EEBRDBD T2 FHETHoT2H, —HIZL >T, N RV VOIFFEIL skeleton in the
cupboard®? TH -7z \> ([31], p. 76).

1823 4F, 16D L E, T T VY IRED M) =ZT 4 - ALY VIZAZELTWS. 5
DRFENXRPDGED DY, BB L DFEDN 20 KFMETAFELTVWEDT, XIEDE
WDTHAS. 1827 4EIT 4th Wrangler? THEEL TW5. ZTOMH, HIOTR - ELH YV
2o 72K ANIE "Mr. De Morgan first came to our house with Mr. Stratford. He then
looked so much older than he was that we were surprised by hearing his real age —just
twenty-one. I was nineteen.” &#REL T35 ([23], p. 20).

2RBFMOTOBE. MAZHS N RVFEDIDDE.
3y Ty Y KFORERRTH 5B N 714 RAL Wrangler $lIEIZD\WTIX, fitdw [40]), 28 3 & [
VIV IREOENTARA] EBHI N,
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BIEDT TV Yy VR, FRGEPHERH % A ¥V ZAEH2 (Anglican Church)
BHECBREL T\ 2., FEEHERETH 72 N - IV H V& the Thirty-Nine Articles* ~D
FEZEA U720, KREHRADEFETSROONBRr>72. £S5 U TRFHEADHE
MW7, —HIL, EEFEE2ET I LIk o7/z. UL, 1ZEHRL, 1826 FIZEH %
HEL TR & UTERMINZa Y Ry RIS LTHz 55, 1828
B, R-ELAVN21BOEETHS. Oy RURFEE, E@FHEZRAL TEEE2EL
Mz, o bt REROFH 205U T, WEWHY F25 L2072 K¥EHE
HBEE DM, S, 1831 4EN S 1835 4EF T—H, BEHMNS DY, 1836 FIZERRL, LA
30 RN D7z 0 BUF B % 7=, Oxford Dictionary of National Biography (213 ”His
income as professor never reached &£ 500, and in later years declined, seldom exceeding
£3007 £HB. ZHNIFENRDZ & T, 500 A NIXBIEDOAGHEIC T 2 & 450 HH <
LWTHD. WAZFHD 7201, FARNZAEMRES 28272, 9R» S 10 R E THAETHOR
EZIT, 15K 5 16 R E THFREOBELZIT, SEIZRARZREREZH R 5 O HIEHER
BRHBTH -7z ([31], p. 82). T HIT, B Y RV KF T evening class LIFIEN SR
HIEM R RESEH#EINTWEZ, TS5 LTR - B VIL, BELHERBREZEAL LS
Abibd.

1837 4EI1Z 7 L v K (William Frend, 1757-1841) OEXY 74 7 L &4 5. 7LV K
R - BIVH Y ERBRBREETT Y7V y VRFEHNZEFETH D, AOBOMHAHIZ
BEERIBZ 2200, TFHEL] CRIBFIZE SbZHREND AYD L 5 ic#E
"PNTWS ([50], p.136) . K - BILH U RFECE, =HNULT AOTH1rH-72. ER
DT 4T MIBEEERE LTEATH D [66], RIEDOAT VI3 MOEFEEZZEL TV
% [22]. R EVHVOBEMRNTHFEELRST-DIFRBDOY a3 - TH5B. F-EIL
77 1% 1865 4EIZHiEk E 1172 London Mathematical Society DR EIZHAL U7z, FREAT
YR -EBAVHVOLERMTEIZRALEZONY a =V ThHS. 0D 2HEHE, 25BOLEST
L5, N BILHVOELK BB AEFDIETHS.

§2.2. MBS BERMHZT kB

19 HACHISED 1 ) 21, MR ZHLRUMROBEMERD 1/5 2 56 L7z wbh
5. £z, MATHD TERERMIZEIIL, BUFORBE DNy, TR 4824
FELTZZ s, TERO T XNz, 5 UTRIFIIZRE L 72h, — AT 7%
H2MES A T W,

BUAROLV ARV, S —ay Sk, FHZ 7 7V AL HRTE L IEah 572, 1889 4F(1Z
R & 172 R — )L (Walter William Rouse Ball, 1850-1925) @ ” A History of the Study
of Mathematics at Cambridge” [3] Ti%, 1800 £RFITEA S 1850 MR ETDr v 7V v
VRFE (HE) O%#H % Analytical School E#FRL TW5A. ZDHFRIE, 1812 4EIZ
3ANDFHE, ¥—av 7 (George Peacock, 1791-1858), /»— )b (Sir John Fredrick

77V Ay 39 %k, XV AEBEOBEBIE.
SZ 5 LAk, iz MtFYlo a7 <v—] LifEhs 7 7L A (Ada Lovelace, 1815-1852, [46]
DR - FTH) B0rz. T AV AEREORFLZT 025 IV 7558 ADA OFERE R - Th 5.
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William Herschel, 1792-1871), /3XX¥ (Charles Babbage, 1792-1871) %EF‘/E\GZ%E?A%Z’L
7z Analytical Society (f#fTtH4x) IZ BT, TEEFEHELL ([50], p. 136) IZiF, RD K
SUTEPNTVED

GXRTVTVyFOEY—av 7 (1791-1858) 1%, FFEMIEH & CIZHFHE O

BD7-, \iH ED o7z, IEA F) ZDOEERD, KT =—a— b rOEGHZ

mwf KEOFEEBANI 2RI D% /E L. HPZORBEETF UL
—DHIE, F707 OHEBEDFOMERTH - 7-.

1818 T HERE N I N2 7 T Vv ADE¥#EZ 217 (S. F. Lacroix, 1765-1843) D
” An Elementary Treatise on the Differential and Integral Calculus” I, 4RO
DTN E EDONENED EAZERET, MERHEDDL T20HIFL TS, i
LR R 70 E DD HRADIENEP N TWT, EREIZBMNhonTWD
19 ALY, %) A TR ARG O B L DS TR IZ B U 7 ([37], 26V
)., TOTHZELDIZERL 7O TE LW Bbns. K- EILH D Analytical
School DARMD XAV N—=Tdh 5.

VROMHSBEHZREBT LD00, 0y FURFLFEUFEIZE I N7z Society for the
Diffusion of Useful Knowledge (A AR KiH=) TH5 5. R[RINBEEF X 50720
AND7=DIZ, SEFIEFTFFEL LR L CLliTRItT 5 2 2 HE LT, REEETEIIRK
& LTSNS 7)V— L (Henry Brougham, 1778-1868. [62], pp. 224-229) % FHIMIFENL
X7z, EFES Y — X Library of Useful Knowledge ¥ F£}F # Penny Cyclopaedia, &
HMEZE Quarterly Journal of Eduction 72 & % R U7z, {55C [23] DK D List of Writings
(pp. 401-415) 2 &2 &, K- ELAUIE, EEY) —XD 3 MOEFEELZHNEL, Penny
Cyclopaedia #7700 DIHH %Y L, Quarterly Journal of Eduction (Z 33 fiD 7% %
ENTWA, BEEHGEE ”Mathematical Induction” &, K - €IV > Penny Cyclopaedia
WCHEL TR o722 WD [6]. Stiger [58] Ti&, Penny Cyclopaedia {2 ”Probability”,
"Mean”, ”Least squares”, ” Weight of obserbations” Z#ZE L 7= Z & BH D EIF s T
% (p. 158). 7z, Quarterly Journal of Eduction (Z#&#% X 17z fman Tl&, R0 8]
FPONEFEHB LT, *AX 1 v F (Johann Heinrich Pestalozzi, 1746-1827) i DEY)
BRERIBL TS [41].

§3. FEEZEFHIOLRDIFE

R BAVHVOEEREEEZZETL. FLAEHO Y NV RZEOHIEYIO IR - k5%
F8 T B - 7z Taylor and Walton DH IR TH 5.

1834 4F The Elements of Arithmetic [10]

1835 4 Elements of Algebra Preliminary to the Differential Calculus [11]

1836 4 On the Study and Difficulties of Mathematics [12]

1836 4 Connection of Number and Magnitude: An Attempt to Explain the Fifth
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Book of Euclid [13]
1837 4% Theory of Probabilities [14]
1838 4F Essay on Probabilities, and on their Appilcation to Life Cotingencies and
Insurance Offices [15]
1839 4 First Notions of Logic (Preparatory to Study of Geometry) [16]
1842 4% The Differential and Integral Calculus [17]
1847 4 Arithmetic Books from the Invention of Printing to the Present Time [18]
1847 4 Formal Logic: Or the Calculus of Inference Necessary and Probable [19]
1849 4F Trigometry and Double Algebra [20]

1847 FHAKD "Formal Logic” LAMME, FHAKNIZ, BRIECERETH 5. HlIZXIL, 1834
FMIRD " The Elements of Arithmetic” 1%, fZHUD Gi8BGEL L, FATDOIEARFIHZ £ &
D-EDTHDS. BMOABRIEFEL NS L0, BiMizBZ 80D ODLEERZ-1-8%
Z6Nb. {ELD List of Writtings (21, 1857 fEM 16 iR E Tz B Z L Wi E 1
TW3 ([23],p. 401) . £S5 LR BB LAKLINSE DI, MAMNLD S &
FEZONBINEREZTLOHE. KREL, BOHG - REY, WX, YD 3 D200z
SIFoNnd. HERGREMEZIZOVWTIE, N - EILHYDFER "Essay on Probabilities”
(1838 4F), ”Formal Logic” (1847 4F) DIEHIZZN S DWAEZHFNMIERS. K- ELFT Y
DIRFRIZ I, HERRVEFOMNI U708 UTHENSLL TWish oz & Bbh, HREH
Hez5 DRI TERPS2HDTHS.

§3.1. WOEHR - KHZE

19 A RIZHE SN2 T —FT F > b (Richard Dedekind, 1831-1916) OSEHGH (M
Bam) [9) & OBEAHER SN THIRE VDX, =2V y RO TEEI, 2550l
MO [13] THD. 2—2 Uy FO TEGEw) T, HWHlZko XS icegInsg i
Z1E, [49], p. 22) .

B A B, P, QIZD\WT, A:B=P:Q Ths2l¥, FEOHARE m, n 2L T,
DS VNI RVAS NP ARE R
31 mA >nB = mP >nQ, mA=nB = mP =nQ
3 mA <nB = mP <nQ

M DI RD, B TRERVWEHZE 50727280, ZTOLIBRERITE T2 0D
NTWa ([49], pp. 57-59) . K- ELH VI, ZOEHFRDSIRD I EHENPNSE I LI
HHLUT, HAIZMIRL X5 & U7,

m ZEROBEREEL T2 E, 0 EDOEH n %2 nB <mA< (n+1)B &7z
TEIITEIE, nQ <mP < (n+1)Q EH LD,

ZOWEEZ (EROEOENARETH S Z L IZEME L) HofEzfioTRELRS
TLERDES1ThD. O A/B, P/Q & B IZKMEIE1/m OXM [n/m,n/m+1/m)
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WZEENDS. LEBoT, m ORIV mEIX T 5. HitKEIZ X 2RO
%ﬁ?wﬂﬂéﬁu,:@%%Kﬁdmf%%ﬁﬁ%gmrwéq%]pgm)rﬁ$
BELD ([50], p. 259) T, TU»5 2%, 2—2Y Y Fiio—#&iblEwmz, — K -
ENVAVEIFEALFARDAEIZE>T— RIS, O ANZDOTHS.] <‘: l\ - E
H Y DFERDTEN R -> T WA ZEPRBINT VD

FEOMIZNLT, EOLSAnhend I eid, BRWLBOERTIE, 7ILFA
TADRNHE BRBOFEARNME [ THRVWHRBOES IR/ TEE D] DHoRIN
3. B, U={keN|mA<kB) LB, TLXAFZAOLNHDS U L) THY,
ko % U DBR/INEEL, n=ko—1 &BIHE, nB<mA<(n+1)BAKHLD. F-E
WAL, =29y NOEREIZED < EHEEOEHIM (pp. 13-23, L hEHE I
7-#HAIE [25], pp. 159-174 2) ZHWT, ZDOIZ & %ZRLTW5.

51T, 2 NOFBEORFEDOIT, V2 D& LEIBOELZDH DIZBET 5 5Ek
ERLUTWS (pp. 48-50) . B &% 20 44, 7—7 F ¥ ME HOHERD HIZRI 7R
PRI TNBEZ e zfm& U (9], p. 9), MHEEOMRZMELZ. TUSEWRE
Hiiz B - BTV Ro TV e HEHIETNS.

1849 @ " Trigometry and Double Algebra” [20] I%, =M% - =ML ZDILH &
UTHZBORY PIVER, MIEARREZBRRZEREZETH 5. FHIA% single algebra,
BEHFEHBUAE%E double algebra EIFATWS., #HIEHDONT MVERIE, TAIVT Y FOBFE
FN3)V b v (Willam Rowan Hamilton, 1805-1865) (2 &k 55D TH 5 ([7], pp. 23-27).
R BT FININVN L ERRPD Y, HILE (quaternion) (2B 2 KL E/EDH
WzF v Ul wbid [b5]. =MABEHUE MU 72 A8 & 3R & M U 722210
DRENZ, FLBRE (symbolic algebra) % fi##i U 7256\ 2 & ([20], pp. 89 - 105) 2'EEE
WTC, RO XS 2EHBH S (p. 93) .

Given symbols M, N, +, and one sole relation of combination, namely that
M + N is the same result (be it of what kind soever) as N + M. Here is a
symbolic calculus: how can it be made a significant one? In the following ways,
among others. 1. M and N may be magnitudes, + the sign of addition of the
second to the first. 2. M and N may be numbers, and + the sign of multiplying
the first by the second. 3. M and N may be lines, and + a direction to make a
rectangle with the antecedent for a base, and the conseqent for an altitude. 4.
M and N may be men, and + the assertion that the antecedent is the brother of
the consequest, 5. M and N may be nations, and + the sign of the consequent
having fought a battle with the antecedent: and so on.

RECACHN M BIHREORERI LIV WO RERBOEL HiFbe b e
RBVAYRT 7 )y YRFETHREEZZII 72—y IBRRIBLZEDTH S [51].
Y'— v 7 OWSETHIS 115 Helena M. Pycior &, K - LA YORRIZ, ZORHD
REBRFRIZIED o T2 L3k «fmé[my1woﬁﬁmﬁ4vwﬁ$%$~ — (Emmy
Noether, 1822-1935) IZ & > TEH I NMRPRE A ORH TR ([38], H6HE) 2&
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JHIZBWVWTWADTIEmnwhrelbihs.

§ 3.2. Essay on Probabilities

AR R - BT TEWER =V ([3], p.133) X A I A ([56], p. 462) %, ¥ Tl
<, HEHEMIZET 5 EFECMEE S FHMEL TW5.

1838 412 Cabinet Cyclopaedia (Z#2& X 172 "Essay on Probabilities, and on their
Appilcation to Life Cotingencies and Insurance Offices” [15] &, HARIZHHEEEZ 5 272
E5TH?D [34]. RI13EDSLE SELKD 6 L, Lmk, £&, EamlibraIcHE
THHAICATONTVWS S, Inoid, BHROEETIE MR ONA L IZBbhig
WS, BERHRICRS &, ZNIFERERTEHRVWES THS  (BIZRIXK, [65], 54 HES
). Rz, YEEOA ¥ ZDOBFEEZIZL > T, AR THRRGEE] oz Bb
N5, F-FBILAVOEEARX NN Y VL, 727Fa7)— (REBEL) oxfevwbn
5. 40D e E, FinzBEIZEMRRADOIMAZEI OGN/l &2 & oNITIT, Filik
Rttt O A2 HIE L T, EmRROBFINRNS 2 T 572, 1753 225 1755 4
AT THIAR U 72 TECETEYIfE] (Mathematical Repository) &9 3 ZARD 1 THERIT
B3 2MEZHE->TWS ([60], p. 278) . 72z, N - ELHTVDOHERX T LY X, 145%
DEZITR - EBIVHVOHFEEZIT T2V IV RA KX — (James Joseph Sylvester, 1814-1897)
L—ll, 727Fa27V—%2LTWk ([4], p. 353) .

BURZEN DI, B 7TEZDONAETHS. K- EILH VX ”Essay on Probabilities” % 2
$ B HI4EIZ, " Theory of Probabilities” &\ f#dil [14] Z Encyclopaedia Metopolitana
(REBEAND 72D DEHREE) IZEVWTWAS T, £2 LT, 777 A (Pierre Simon Laplace,
1749-1827) DHERKG [43] ZBFNCEHALHHLZHDTH S (RRHRARIZDONT
&, Rl [48], BUN_FIRIZDWT, Lk (1], fliiE 1 2H). —7, "Essay on Probabilities”
TlX, Preface, p. viii T, RO X S IZIAXRTW 5.

To understand the demonstration of the method of Laplace would require con-
siderable mathematical knowledge; but the matter of using his results may be
described to a person who prossesses no more than a common aquaintance with
decimal fractions. To reduce this method to rules, by which such an arithmeti-
cian may have use of it, has been one of my primary objects in writting this
treatise.

BRI X, Bz, # 1% (pp.15-16) T, IRD &K 572 RULE DN I N TV 5.

RULE. —— To find very nearly the value of [a given number], from the logrithm
of that number, substract .4342945, and multiply the difference by the difference

SHARTS, W 41 (1908) FEHAROMEE— - MEMARERE Ta%E (T2 Z >3 7 8wl ) J [30] A5 1
g [ES - EaiRR]) (I2HRTTWS.

f&id [23], pp. 92-93 (21X, Encyclopaedia Metopolitana Ofi# 4%, “#4fif)72” Theory of Probabilities”
LIESEH) 72 " Essay on Probabilities” D&% BEES, HHEANDBIZHEI L7 Z L hAELN TN S.
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by the given, for a first step. Again, to the logarithm of the given number add
7981799, and take half the sum, for a second step. Add together the results
of the first step and second steps, and the sum is nearly the logarithm of the
product of all numbers up to the given number inclusive. For still greater
exactness, add to the final result its aliquot part, whose diviosr is 12 times the

given number.
Zhix, AZ—=V Y TDRNAD»SENNDIELA

1
2 L= p”e /2 (1 ———)
(3.2) nl= n"e 1+ o

AW nl OEPUMEDFHEEEZRLTWS. AAD n"e " V2mn 1%, XE¥E2 & ->T,

1
log,, (n" e " 27m> = n(loglo n — log;, e) + 3 (loglo n + logy, 271')

DEIEFLUTEHETS. RULE ® 7.4342945” X log,ye DEAUHE, 7.7981799” I
log,, 2m DELMETH 5.

ZDAEMEDEZIIE T ETHS MRS, “HEHMMOIERDAIZ & 500 % AW 7-HE
ROFFEEPIRN I NG, “HAGOERSMIZLLELE, K- ETTNV-FT7AD
EME X, @, A=V I7DORRBEEZHCTIEHR R INS. 72720, EED
FHEIZEMR AR TIFR L, AR

2 z 2
erfz = —/ e Udt
NZ

DEREZHANTITONDE., RXFTHLONTELFELDOZ L THS ([60], p. 480, iR
H (7) 2 . LE O RULE L[k, EIBRIENRINTWS 72T BT 2 MinDFHHA
(AP BEIZRD) F—YRInTniawn., HFeETIE, VX —OfatEETr bL
(Lambert Adolphe Jacques Quételet, 1796-1874) D& Z /iDFHN I N B2 E, RIRIIZ
Mtz il L TWwWa L5 ITBbns.

B1ENSFEA4EFETONBIZDOWVWTIE, [8], pp. 315-319 THHIZMIII N T
5. [F&E (p. 315) IT&B &, 41XV ATl % 3% ”On Inverse Probabilities” % fRHl
\Z, "Inverse Probability” & W5 HFEZ N - ELATVIZLBEDL LTELN?, 75V
ATIE, FNLAETA S, "Méthode inverse des probabilités” &\ HEEAMEH X T W
DI ETHD. £z, ¥ BVHVOHMEROEZEZHIZEMERH L 5L 0, Hi
Z X, 771 > X (John Maynard Keynes, 1883-1946) |%, "Essay on Probabilities”, p.27
DIRDHRSY %7 the uninstructed view” (b » D RAE) L HH L TWD ([35], p.178, FER
p. 205) . 2D Z &I, Dale [8], p. 316 THHD LiIF 6 T3,

SR - ENLHVOEMEHDPRBEEVWSIBEDIRAY FEEHRENSTHWE. [TRTOAZHEER] &0

SHEAMEE K2 N - BV ABSGOHAE LB T 572DICFE A D TIERNES S,

Wiz, _vik, FFE [64], p. 179 T, K- EJLH > D”Essay on Probabilities”, p. 53 &L T\ 5.
10» Theory of Probabilities” (22 W T H KA XN T WS, Hailperin [28], pp. 153-159.
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Now it will hereafter be shewn that causes are likely or unlikey, just in the same
proportion that it is likely or unlikely that observed events should follows from them.
The most probable cause is that from which the oveserved event could most easily have
arrisen.

JEF - il [34]) THEEINTWAHEROAE ([34], p. 38) (ZDWVWTIL, § 3.4 THE
ERAR

§3.3. Formal Logic (ZMD 1) —mE—

N - BT DFEFEDHED & o018, BATZIZHET 2 HEROBEICH D L HE X
LNd. 1847 HEHIMRD "Formal Logic” [19] O 1 #id, 1839 41T "First Notions of
Logic (Preparatory to Study of Geometry)” [16] & U THMTHIRINTVWS. I 51
IDIEB L, 1836 FFHAKD ”On the Study and Difficulties of Mathematics” [12] D
WEET ANELND . ARG ki O#EFE S Y — X Library of Useful Knowledge
D 1T, BFEFEHEDZDOD TF5F] ODXIBARTHS. & 14 & ”On Geometrical
Reasoning” T, ffOHHEZIT>TH D, X (John Venn, 1834-1923) £ 0 % 50 4EiZF
CRL, XYY EZHOWTWS, 2B, K- 'L COEANE, 3 [21], p. 208 [ZHN
%. Ry PEE ”Symbolic Logic” [63], p. 418, FEBOMI{E T ” This symmetrical form of
contradiction was probably first proposed by De Morgan.” £ i R7=Z &h 6, [ R - €L
7Y DIER BIRE-720%, FHIARIEE > L di< oo TWD 20D ([59], p.4T).

"Formal Logic” Tl¥, 25 8 E X T syllogism (ZBGmik) DOit=wfbEf@friciTon
TWa., ANz mEZ
(A) 2FFEE X)Y Every Xis Y (BE) a4 7E XY No Xis Y
(I) FFREE XY Some Xs are Ys (O) RfidiE X:Y Some Xs are not Ys

DES1IZERL (p. 60), HlZIZ,

(3.3) X)Y = Xy = y)x

DFEfERREAD & 5 Bz SR LTS, [AHEER (3.3)
BB =" BERNRESTEIL e Thb. %
72, X, y BZNZN X, Y OBEZRT. K12 5
o TWD T EITRIZEKRIZZA WS L. 7A dozen will
do as well for illustration as a million.” £ BXRTW5E. ZDHIDHE, X &y (Y DEH
E)] OHARWZ EDBHFLTH L. RUHPHIEHERORBELEZ 5N 5.

uvvuvvuvduUuvuuvuvvuu
XXXXXXXXXXX
YYYYYYYyyyy

AT —FeHbWS. N ELHVEAST=DHVTWE I EEHMSTIHHALZEBRT WS ([19],
p. 323).
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I 517, syllogism %

Barbara Y)Z + X)Y= X)Z
Celarent Y.Z + X)Y = X.Z
Darii Y)Z + XY = XZ
Ferio YZ + XY = XiZ

DEIIZEELLTVS (p. 130) . HIZXIE, Y)Z + X)Y = X)Z X Kii#E Y)Z &/
2 X)Y 2o X)Z BNEIND WS ERTH S, KETE, /DR, FSERsvdnd
[(A) BMEE] THHIZeno, HHOFHMHETIE, Barbara REMIENTWVWS.
Kiite XY /N2 YZ 225 13— MITIIMTEHFRm S N0, XD Y THHHD] D
%% m, Y 2D ZThHh2ED| OfiiE n, [YTHEHD] OfiFEzn L, n<m+n
ET2L, [XMDZTHBED] ARt mtn—nllddIlLilnsd, ZOIL%x

(3.4) mXY + nYZ = (m+n—n)XZ

DEHIZEKL, Mind 2 HEERIE % numerically definite syllogism &FFATWS (55 8 &) .
ALY L RN B R A OO B RERIBMAbNS.

?Formal Logic” OFEFRIFDOANARIZEL TIX, II)VE TN T (Andrei Nikolaevich
Kolmmogorov, 1903-1987) #@® 19 fAdDBIF 1) ([47], pp. 12-17) THEDONTE D, [ K -
ENAT DRG] 2RO XS ITRIELTWS.

WHREAL LS L U#ESOEROMD L EREVWERFAL LS5 THHED,
WOEREZZRIZHMAT L2 2 IFVWFICLTHERrahrNERETH b,
CLTHREBOMEZFTVEDIZL, E/-HEBIZEERIDIZLTLEST
W5, LU AS, HOBEOES L FHEX 2 OBERDOLRIAND & it
THEZDHELE, F-EBUVHVYDOZIDHBHAOERIE, WEZITH2ICIEFEHE - B
X, POBEHINRAL LTIEVWEnESicEbns.

7H, N E'BIVAVIZBROWEY (logic of relations) (ZBIT 2MZEEToT VW5, K
K [59] 1ZZDABEDNL D0 ZEN U (pp. 44-46), —EDFHli% 522D, IRD XS I
LHLKoTW5.

UL Z ZIEHhIT oz o NCIZMRIIE LD LR H 5D T,
2RE UTHOMEDIEDP SR U DELIEE ARV, WhIEEARES
DTHAH.

§3.4. Formal Logic (Z® 2) —MHX—

25 9 % ”On Probability”, % 10 ¥ ”On probable Inference”, £ 11 ¥ ”On Induction”
TlE, fEREm, WERNHRI R SN TWAS.
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I3, SUE DX i REETRELZEM L BVWABRWES TH LD, BIPHIZE W
T, MR EGREIIEREREARIZH o 72, FEE "probabilité” A%, wREMEDE|E % KT EE
Tmbfﬁm6Mt DIF, TAR—=IV - BT A1 YIVEREET] 2] ThHolze WD ([24], p. 775,
[%memam&.it,ﬁ@%ﬁﬂkﬁ%%;&oktém5i4f:vv«%mmw
Wilhelm Leibniz, 1646-1716) (%, 3% 5 P OEECEALEZFE TV ([27], B
T H 2D "Formal Logic” 1%, £5 UEMEZSI EHNEZEDELEERZ SR 5. TDIE
ik, 4 ¥V AOFwHFEH IS SN, T RETHSNS 7 —)L (George Boole,
1815-1864) D& ”An Investigation of the Laws of Thought” [5] & ME3RimD & % &
L. BY R VRFETR - BMA U oY OER % %1T 722 =R X (William Stanley
Jevons, 1835-1822) ¥, & "The Principles of Science” [33] DT, Fwil & %% 4
BRIOT T TWVWSB. £z, XUITIE, "The Logic of Chance” [64] LT 2EZHENH D,
[42] 1%, 1888 FD N IZ K Bifai " The Subjective Side of Probabilities” % (Z U & &
LU, BET 28mFinEdonTNnD

BIOEERBMD, N BT VIFEBNMER [42,61]) ZEATWD. £7, "By degree
of probability we really mean, or ought to mean, degree of belief.” &R~ (p. 172), #t
W, ”belief is but another name for imperfect knowledge, or it may be, expreses the
mind in a state of imperfect knowlege” M@ & 512 (p. 173) "belief” & \\5 SEZ L
TW5. T 50T, "we treat knowledge and belief as magnitudes” (p. 174), ”the object
of all quantitavite science is not merely magnitude, but mesurement of magnitude” (p.
175) DX DITER, HfEERE BOWE] LAD I Z2RBTS. BORKXLLT, &
T DWVWTHEE L, "the weight of the (conjunctive) mass is the sum of the weights of
its parts” QLA S, RD Postulate (AHE) ZERIFEL T3 (p. 179).

When any number of events are disjunctively possible, so that one of them
may happen, but not more than one, the measure of our belief that one out of
any some of them will happen, ought to be the amount of the measures of our
separate beliefs in each one of those some.

%Y - Al [34], p. 38 TR ST W3 "Essay on Probabilies” @ Axiom 2 & FEH
FACEDTHS. 77 7AD MEROTE LA IZEWTH, HERO—MFEHOE —JH
H([44], p. 18) THIL Z & BB RSENTWVWAY, [BOWE] LHATWSHHT, K- E
WAYDIESH, HERKTHY, ZOREKTIE, BAROHER 39 OFA[ITENED
Wz &5 12,

R BT AT T = EBIUL [55], MENLZDLEME 57 PRI TWS.
ME D G. C. Smith 1%, MRZHBLU7T—ILOFHICEEL T, MO LS ITRRTNWS
([57], p. 59) .

The concluding paragraph of this letter contains an interesting remark: I have
long been trying to get at the principle of a suspected connexion between the

L2005 1%, HEROAMIDEHREL LT, 7—URF—F > hOLHTEZEITT WS ([43], p. 439)
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results of my methods and those of integration’, which suggests that Boole may
have had some inkling of the common ground of probability and integration
which later became explicit in measure theory.

IDZl%, EM 48], p. 41 O (15) THI- /. T—IUa R LS (HIE) oM
DRERIZEABDOVT WL Lz, 7= eBE LD o7 R - BLA VRIS RWIET IE7k
[APARESN

%10 ETIE, FEF (testimony) X #Eiw (argument) OMERDOREN WL SN T W 5.
PR R ERGRIZBWT, LIEUIEID EFsnTE-RETH S ([60], p. 64, p.76,
pp. 324-325, [28], pp. 133-136). TDEDHEIZDWTH, "Theory of Probabilities” X
"Essay on Probability” OMHERDIE S & [Fkk, A +037RR0H 5 7 EHERNITIZRED
H% 5L\ (28], pp. 159-167, [29], pp. 98-107).

§4. BbHWIZ

EHOBOBER THERMI N L 5IZ, - BAATITE, HEPRXZREDEHARR
FOREBIZETEERL L. £S5 ULAZHETIE, [53, 54] DX S BRMAFEERINTY
5. K- EBLAHIF19 AL TREMEH U7 bibliophile (BER, BER) THoz2 WD
([53], p. 222). TDOZENRDZA>TYAFAMEALZOH, BELR D. E. A3 Al
"He devoted considerable attension to the history of mathematics, but his articles are
not only eccentric but unreliable.” &R TW5, BFELENFERD 1 0B UTEEL T
W ozl edbHBDEAS. HMZHRUENWZ L L0720 TIERVWAEbNns.
SEFIRZZECOWTH BRI 2NV R 5. HA, BEXEDO LS 20T SN
TWaEWed, EZETHAR - BT VOMAIE\NZ 2 DB HE L W, EHORHMRIZ R -
TN > OMERImIZEE T 2505 E < §Hfi T T Wz DIk, "Theory of Probabilities” M
WEDZ LA, R - BT YOMAIE ARINZT2DTIERNWEZS S .

B BN S, B BNV OMEMESEZBFNRMED? S UPEREL TV E D5
227, HERIL, BETHEHETZOSETMAINTVS. FLTR - ELH UDE
HL7Z0DX, INVEINVTOAMMNHERRIZIT AN SN, HERVBLD 1 7EL
LTI RBOOEND XD ITRBLUMTOI L THS. LVIEWVHMTHRAZBELRH S L
DfEfTHB. FEHEIZH oL ERBRTHLEIIICES. MIIMATERSZSIE, Gwi
FUZDOWTH, FARRBRZ LDV EDTIERWEZA S0 (BIZIE, [32]). £5 L ARAT
DWZE % 5% OME L UTHEIPIETHSZW. 2720, ERIZHMIPEVEEE SN,
—~ANTHELDAHIZ, T U0 HOMEICELER>TIHE, Mz EDTHEZWE
YIZFHS> 5 DTH 5.

Bl [32] RIS [61) 23D L, BUBUFORERIEAIZILVE TV 7 OB ENI N T RAL (2
DESEEZTOEDOEN) HEIPCES ICEbNE. 2o O EFRS KR THEN-.
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