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Abstract

Charles Babbage was an English polymath in the Victorian age. In his student days at
Cambridge University, he organized the Analytical Society with his colleagues J. F. W. Herschel
and George Peacock. The purpose of this Society was to introduce the Continental notations
to England. Babbage left an unpublished manuscript entitled “ Essays on the Philosophy of
Analysis”. This manuscript is very important to understand English mathematical scene in
his age. “Of Induction” is the forth essay in the manuscript. In this essay Babbage considered
induction through treatises of Euler, these of Lagrange and correspondences of Leibniz and
Johan Bernoulli. Babbage claims that we had to pay attentions to “an highly probable to
necessarily truth” in reasoning of induction. Also Babbage introduces new mathematical
notations in this chapter. Unfortunately his attempts does not have much success.
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FABHOREIIDD, KHEONFIZDOWTIE, —RIZSRIHIIIEDFE X HIZDWTA
A//@I%#&éMTm
728 “ Essays on the Philosophy of Analysis” OKAZIZ DWW T, PARNIZIRE L TW5
LIATHYH, ZTITIEI N, i 7z “ Essays on the Philosophy of Analysis ” (K8
BRFEMEBRoTVWED, KEILIRU I BEERS Z LI U7z, 1> TRRZ Y
52 e HNE Lz s iE, 3‘/\“(0)575: i U7 BRICAIT W WE B X B,

§2. “Essays on the Philosophy of Analysis” IZDWT

“Essays on the Philosophy of Analysis” (5 ¥ —J)L X /XX ¥ (Charles Babbage) %%
URHITOFRTH 5, NRy I3 v 7)) v I RFPAERRUTIENT42 (The Analytical
Society) & K N7z 5 Ll L C. REEMITFZEAL XS & L, TRz ONWT

DEFEPEFIZONTIE, BEHZHRL T2 HifEZ SR 7202, 1821 FFERRGI L 24K
FRlEs . ARy VOBLAED IS REDTH o7z AR 2 L &5z, 19 HFdFIEE
DFEEFZDORNZEZR L B7-ODEERXWTH 5,

“ Essays on the Philosohpy of Analysis " IZIXW LK DRDENDH 55, TNZIUIA S
N EL ERIROWEFAME T2 d5 (K1), TNH2RTHEZOEBEIIZIEIZD
2o TBED, "Ry VDOHELDIRI D HEND 5N 5,

7 1: “Essays on the Philosophy of Analysis” @ 7+ U FIZff S 4
7o EH

HEDEY
Title
Index

Analysis of the Essay of Games

Of Games

General Notions Respecting Analysis

Of Induction

Of Generalization

Of Analogy

Of Artifices

Of Questions Requiring the Invention of New Modes of Analysis
Merits for Invention and the Philosophy of Analysis

On Notation

2EREE, [F v — IV A - NRy D L2 (Analytical Society)] , ISl#l A PRI STk SEE%D |
No.1513, 2006, pp.36-45.

3J. M. Dubbey, The Mathematical Works of Charles Babbage (Cambridge: Cambridge Univ. Press,
1978, 2nd 2004), p.93.
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Analogy

Induction

Des rapprochements
Of Artifices
Abstraction
Notation

Games

Notation

Continuity

Preface

Invention

§3. EITHATRICOWVWT

BEHEDHIAEDIZHEWTIL, “ Essays on the Philosophy of Analysis ” £4&D %17 H%%
. XY =12k 3 The Mathematical Works of Charles Babbage D#HTd 54, 72721,
“ Essays on the Philosophy of Analysis” O —#DFIZ DWW Tim U7z H DIFMDEFIT X
L XN DD HH, TN OEXDRKEBMIARFRDORE 3 HEHDETH S “ General
Notions Respecting Analysis” 2 U726 DTH 5, TDHHIX, FE—NZTDEET
“ General Notions Respecting Analysis” & ¥'— 23w 27 ® A Treatise on Algebra & DA
AR BRYICHRMLZZ 212k DTH B0,

ZE —IIAE “ Of Induction” IZ DWW TIE, XD “ Of Generalization” & U “ Of Analogy”
E—REoTWB LR L2, TORFIZOVWTHIEHL TWa0, L LZORAR
RETCHRRB L 512, KEO—HOMHIZL E¥E>TWVWES,

§4. “Of Induction” OEKRUTABTICDOWVWT

“Of Induction ” I “ Essays on the Philosophy of Analysis” D% 4 HHDZEIZH 725,
AREILS F TITFHFK LU 72 “ Essays on the Philosophy of Analysis ” DD EIZ LEARTEW
HbDEHo>TWD, 74U FOWEDSHMr L THOFELFKLETH D LB s A,
fMDOTETIET 4 VARAOELRIZIF LA LR, £dbolze UTEHETH - DITH
U, AETEZDIFLAEDT7 4V ADEEIZHRL D 5, o TEREKDHEITT A+
FEDGELIZIRB EEZDDNEYETH S,

4J. M. Dubbey, The Mathematical Works of Charles Babbage (Cambridge: Cambridge Univ. Press,

1978, 2nd 2004).

5Dubbey, op. cit., pp.100-9.
5Dubbey, op. cit., pp.109-13.
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FmBEBERILETHEN, ARy T KB EHE (Induction) 12D\ T Dk I3
FIRANEIZ DWW T DM TIER <, —BRINRIRINEIZ DOV TOEMTH S Z LITHET
LRENRDH D,

“ Of Induction” DRI K E S DT TIRD 6 DIZRIFBHZ LN TE 5,

(1)  2BHEHIZL 2 2HADREMIZ O W T DR

(2) 7T & 2R E KD BEEIT DWW T DG

(3) 7T DRFEIZDWVTDHEM

(4) 4 ZBNTL7ZRFIZDONT O

(5) 2HEEHIZ XD 2 HADRERM & WS DR & DBELUZ DV T D
(6) 7 x YA (John Wallis) @ Arithmatica Infinitorum \Z & % 5l D #dm

IS DiEam DB TR H D TIE AL, FRDNRENSDOK P THD Z LITHEL
TWEEEZWL, Zh6 320EMDIH (1), (2) KU (3) DiFEimic 2 W TIXFRSED
R=TUZHDOTVWEDN, (4) 12DV TDFHMIFATR 3 DDEamIZL L TE L DR_A—V % &
PLTWE, 72, B) IOV TIRBRT B LS55 VaDEERTA Ty VL
INY - RN X—A L OFEEEHERG I N, ARy VOBFEHELR Z S DENEE
MOFEINTWEI L 2HEIPDDIEMNTES, AFIINARY IYNAKETERLTWVS
EREEDOV R N EEIT 5,

1. Euler (1) Observationes de theoremate qvodam Fermatiano,
aliisqve ad nvmemeros primos spectantibvs.
(2) Theorenatvm qvorvndam ad nvmeros primos spectantivim
demonstratio.
(3) De indvctione ad plenam certitvdinem evehenda.

(4) Varia artificia in seriervm indolem inqvirendi.

2. Leibniz Symbolismus memorabilis calculi Algebraici et Infinitesimalis,
in comparatione potentiarum et differentiarum; et de Lege
Homogeneorum Transcendentali, Berlin-Brandenburgische.
Akademie
3. Leibniz Variorum Celebes Got. Gul. Leibnitii et Johan Bernoulli
- Johan Bernoulli Commercial Philosoohicum et Mathematicum, 1755.
Dated on February 28, 1695. From Leibniz to Bernoulli.
Dated on April, 1695. From Bernoulli to Leibniz.
Dated on May, 1695. From Leibniz to Bernoulli.
Dated on July, 1695. From Bernoulli to Leibniz.
Dated on October, 1695. From Leibniz to Bernoulli.

4. Lagrange (1) Sur une nouvelle espece de calcul relatif 4 la différentiation

et a l'intégration des quantités variables, p.441-476.
(2) Nouveaux mémoires de 1’Académie royale des sciences
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et belles-lettres de Berlin, année 1772.

BB, B LA —DFEFZINSDFERD D B, (1), (2). (3) KT (6) I22W\WT
DL ZTT > TWE DA, (4) & (5) IZDWVWTIHFE RSN TR,

§4.1. 2HETEEICLZ2EADEBRICOVWTDES

AEDOHET, £/ Ry VF2HADEMIOWTIHERTWS, T42D5 (v +y)"
DEARZEIT TS, "Ry UDE LTRLUTWADIE, (14+2)" THS,

1st 1+2

2nd 1+ 2z + 22

3rd 1+ 3z + 322 + 23

4th 1+ 4z + 622 + 423 + 2*

5th 1+ 5z + 1022 + 1023 + 5a* + 2°

INHIF—MITmD LS ITRkRINS,

n—1 nmn—1-n-2
Q+z)" =1+ g+ —— 2 0 P Y %6,

1 12 Tt T1as
ZUT, BREOn D5 FTIZOWTIERNLT DI 2 RLUZE, ZOXDKIT ST
CIZE ST B EDGHEEBINLTE2DNE S e xRNy ViklEE2 5, LT, Z
DGEIINRBIARNIZ L > T, BE L DGEEZRFETITHRIT 2 Z L 2FHT 50, 5
W AR7z B (Induction) % HWT ZNLAMED Z & % ST 2@ Tk, T OMILE 1IEE
ZHEP S LWE WD K0 BARNRETH 5] (an highly probable to a necessary truth)
WEB2HDLREBIIEETETLHELTWVWST,
THIANARY ViEn =1 DEELZEATVEN, ZhIFEASGDOSEIC I TR
ETIE R, ~BRIEDFEHPSEZZ2EDTHL] LHHINSGS,

§4.2. TJIIT—ICLBFRBZRODDZBEANICOVWTDER

WRIZNARy DE, IR IR OBZEDO S L 0 B EEROSFIZEWTHHINE Z &
LN, IO U783V A, T 10 R—ETHZ L idm, ZNHED &
BRAEEEFETRY, FLT, ZOME LT 7Y —It L B3E K EERTATHS 22" +1
WZOWTHRRTWB, ZHNIZDOWT, 7z —I3EORNIZ A DOARELT S &%
AR LCWzeERT S, TUTC, A1 7= n=5TCHRIZLBEWVWI EZRLEZER
X, B D TFEFIZHEI S LWnWE WS KD EBRNBETHS] LW EEDHIZRLT
W5,

7Babbage, op. cit., £.56v.

8Babbage, op. cit., f.57r.
9Babbage, op. cit., .57v.
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ZHIZIOWT, =13 n=5DBEIZOVWT, DL IZRAZLEHEALTNWAL,
92" 1 1 = 4,294, 967,297 = 6,700,417 x 641

ZTDH, NRY VIEFFENIER U724 7 =D EBNA LR, 71y v oEiic
DVWTHEKLTWS, LT, mbEDfREK=H IZFBOAZRT ARNEHAL LD &
ARATVBIZEDRPDL ST, WHIE7ZOORBUIDOVWTOARNLT A2HEEZFKEAL TV
e ERT B2,

§4.3. 7TDREICDOVWTDHEM

ZDEMIZDOWVWTIE, ARy IUNTORFEOREDODHTFIZEH LZZ 0o lhE 513,
T&b%?@%%iﬂ@%@iiﬂﬁb\X%#Wlﬂﬁé@ﬁnbw\8ﬁﬁb4®%
BTHoLWHZeThHhb, FE—=End 12 LV 16 THRHILL. T RKEDEFH 001
272 B Dlkn 20, 40 DEAETHD L HHHLTWSH,

n ™
1 7
2 49
3 343
4 2401
5 16807
6
7
8
9

117649

823543

2764801
40353607

10 282475249

INSHIZDOWT, "Ry VDEMRILLTOLEYTHEE., X —IZHHZIT-> TV
Z)15o
7t —1
10
ZTCTaxZidNX ROXDITRSB,

= whole number

ODubbey, op. cit., p.110.

HT,. Buler, “Observationes de theoremate qvodam Fermatiano, aliisqve ad nvmemeros primos spec-
tantibvs” Commentarii academiae scientiarum Petropolitanae 6, 1738, pp.103-7.

12Babbage, op. cit., £.57v.

13Babbage, op. cit., £.60r-60v.

4 Dubbey, op. cit., p.112.

15Babbage, op. cit., .60v. U Dubbey, op. cit., p.112.
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-1
10
5, WldE v ETHE, REAKESNS,

=wor 7' =10 w+ 1

7'i’l} — (1Oaw_|_1)v
ZZTCTiw=z B,

771 (10 w+4+1)" —1
100 10¢
b, X 10 TELVUNS, /o T, v =2z DK, ERXIF whole number(EE%)
A
727020 —IZXB8BHIE, ARy VOFEZGFIH L., Ny AT GHERA U
&9 & U — iRl TH 5 Lk 72721 T, T NDJeilik & OBEMEIZ DWW TIZdR AN
TIEWARWNIS,

§4.4. 4 &P LEREICOVWTDES
ZDBIINARYVIFA4DEFEIZDODWVWTARTWENT, 4 ORFIFUTDOLDITHR S,

n 4m
1 4
2 16
3 64
4 256
) 1024
6
7
8
9

4096

16384

65536

262144

10 1048576
11 4194304
12 16777216

FT ARy VIZA4DRFED I HIHOHTIZEHT 5, XaeHNWEbH»2 L5112, 1HH
DFIZ 4L 6 DX HIZHTL B2 &b,

ZITARNY VI, Dla 2w BE2BATS, 22T, o FERINZMERT,
ZTIHATHS, i F1HMHIZRAIZHETL 28F0HERT, ZZTIE6HLLIF4D

6Dubbey, op. cit., p.112.
17Babbage, op. cit., {.61r-62v.
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2DDFTHY, "Ry IPRUEHITIE, 6151, 412245, ZUTjIIME1 %
*£9, 2fHOETHNIX, j=1Th5,

TIEAHHTONRYy VOFREEZRTW ZLIZT 3, $TERKOn=22n=4D%
BRI TEN, ZO200FIEELELE 1HHEHNG6 THEZLIZHET IHEND
5, §205bi=1TdHb, IRIZn=205ETH516 £ n=4DEAETH 5 256 D 2
MiH (Tabbj=1)ICEHTIE, 16 DEAIZ1, 256 DAL &h5, ZDEIT4
Thd, INEEBEDOHFIIHTIEIDD L, Did=4L745,

RIZi=2D%E, THOL INE N 4DGE%2FEA 5, i =1 D54 LRKICEZT,
n=1DEETHD4Ln=3DHEETHS64D2HH (TaLLj=1)DEIFZ6RD
T, DM =673,

DUFHEBRIZEZEZATi=1Tj=2054 (74205 1 HiHOEF 6. 3HHEHDOBEFIZTE
H3 %), 16 £ 256 D 3HHOBFDAIZ272DT, D4=2%,kb, LITAHM, i=2
Tj=20556 (T40b I HHOBFW 4, IMHOBFIZEHTS) 154 & 64 D 3#7
HOBFDHEIZO LD, NRy UDRLTWS D24 =8 & —HL AW, KIZ 64(n =3)
£ 1024(n =5) DIGHEEFEATATH IHHOEFDAIZOTHH, "Ry VDERE I
—FH LW,

ZDEIIINRARYy VPG EHMIITEAL TTo 23 IR, BfAXH 5, Lrd AN
Ry VHEPHUTWAHNBIZEFEVDH D, TNIET7 4V A 62 DROMEIZEZIT S5h
BDIRDEIBHBTH B, NRYyVEXPFT D=8 LA LTVWBIZELLDST, Hi
K DI4D—FT, DM =2LBHALTVE, ZITi=42WVI@Rh2HY, o i
6L 4D2FHLLRVDTHFETALIIZEDLNEY, i =31%6, i=41F4 /DK
TILLERT S, L L, D=8t DM=20b5TH->Th, LIZHWL &
INZFEBEDAEIFZOTHD, —HLARW,

UL ZDOAR—BUINRYy DIZKBHAPDLR N LIT XD, B0 i8> 7%z L T
WAHHREMED EETERWZD, T TREINARY VIZXBEHERIT A Z 21275,

NRyDEa=4DEGEEZUTOLIITELHTNWS,

Did=4 Di4=6
D34=2 D34=8 D34=2 Djd=2 &C
D34=4 D34=6 D34=4 D34=6
Di4=2 D34=8 D34=2 Dij4=38
D}4=6 D34=4 D34=6 Di4=4

ZLUT, TOIHLVEESZEALTHH I oNE, ZITEAINDHLFTIE £
EWVWSHDTHH, TNERICH S ROBEERRD 1 HTHZEKRLTWS, T7205,
#2483 VIDIE, 2-64=128TH5HN"568 L5, THLERD—EITIRDLSIZ
xINs,



On Charles Babbage’s “ Of Induction ” in his “ Essays on the Philosophy of Analysis ” 85

Did=4%4" DI4=24#2-4" D¥4=44" DI4=222-4° D4 =64 4
Di4=6%4> D34=8%2-4" D34=6%24> Dj4=83#2-4' Di4=4%4>
D34=2%2-4% Did=44%#4> Djd=2%2-4> D34=6=24"
D34 =8%#2-4 D34 =63%4" Dj4=8%22-4% D4 =444

NRYDNZZDHE a3, 6. TOHEEIZOVWTHEZOEE2FHLUTHEAL TWAS
M, TOEMIIHETIZZR WV, ISHICEZEX. 22 TONRYy VIZE B 52EALTOD
A, URRATE C IXBIR AR D TH DB EE XD,

§4.5. 2HETEICL 2 2 HANDOREM & MES DR & DFFELUZ D WT DEMR

FENANRYINITA Ty weany - ROV —A4 LOFEEENSIROD L D74 DD
REFIRUS | ZIHER E n B O XOBEEL (Analogy) IZ5CEEREDTH D & EiRT
5190

z+y ydzr + xdy
2% 4 22y + 12 yd*x + 2dydx + xd?y
23 + 32y + 3xy? + o3 yd3x + 3dyd?x + 3d>ydx + d3y

xt + 423y + 62%y? + 4y + ' ydiz + ddydPz + 6dyd%x + Ad3ydx + xd?

L2 U Z etk (Induction) Difam Tldk e <. FLL (Analogy) D CTH 5 5, F
F1ZBEIZ “ Essays on the Philosophy of Analysis” @ 5 % “ Of Analogy ” 1Z DWW TIEFR
LTWAR, ZZTIEZID &S RiEimdad o7z, 7272 “ Of Induction” 1 “ Of Analogy”
FOEBITAEL TWED, TD XD LiEmERINahroagetidk-Tw5,

§4.6. 7 #') X (John Wallis) @ Arithmatica Infinitorum | 5§l D5ER

“Of Induction” DEEDISTIZENWT, ARy ViE T+ Y X (John Wallis) D Arithmatica
Infinitorum \Z& B IRDHFNZ DN TIBERT NS 20,

0+1 1 1
1+1 2 3
0+1+4 5 1 1
44444 12 3 12
18 Variorum Celebes Got. Gul. Leibnitii et Johan Bernoulli - Johan Bernoulli & Commercial
Philosoohicum et Mathematicum, Marci-Michaelis Bousquet & Socior, 1755, pp.46-7.
19Babbage, op. cit., f.64r.
20Babbage, op. cit., f.66r.

_|_

| =




86 Tsunehiko Nomura

O+1+4+9 14 7 1 1
919+9+9 36 18 3 18
0+1+44+9+16 30 3 9 1 1
16+16+16+16+16 80 8 24 3 24
0+1+44+9+16+25 5 11 1 1

95 195+25+25+15+2 150 30 3 30

ZHIZOWVWTHEXE =X, —fBRFIRD LS IZRKRINEL LT, GFHEZSEZATWAIZTE
VAN

02+12+...+n2_%n(n—i—l)(Zn—}-l)_l_'_ 1
n24+n24+...4+n2 n?(n+1) 3 6n
§5. &

N DIFARFEIZ “ Of Induction” & AT TWB D, NEITILITENT X 5 I8
BAEIZ DOV THBARZHDTIE R, TITIE, W 200l 2T TZENAHELT 5D
THNERERE U THILT S L0 D, WhW SIHHEDHEIZ DWW T DRI TN
5, TORTNARYy VO HEFEIZHENPS LWVWE WD LD HMARMRETHS] (an highly
probable to a necessary truth) &\ FRIFFEHICEHETH D L HEZ 5,

LD U, BEOHEPIZE > TOEmIEIRME (Induction) (2 DWW T TR <, ZH{L (Analogy)
IZDOWTDZENTH D, AEITH K Fix, BHITEIT72RIZH 5 & 512 “Of Generalization”
CHEINTWVS, ZHUIDWTIKHRDFERDERIZFEL TWBHD, AKE “Of Induction”
D “ Of Generalization ” &0 “ Of Analogy " 125 1) kw2 2\ TlE, “ Essays on the
Philosophy of Analysis ” 2RO %217 5 FHZAREH U 72 WEEATE D, SR OME
L7\,

AR BRI FEATIC B W TR Z T o 72T, I T VRO T T v AGEICBEEL
THERIBAZWAZEZE X UARANE, HEF, ANV —X - Iy IORLEHIZT
DLEBED UTRE#ZHRHL EIFET,

SE
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