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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 Babbage left an unpublished manuscript entitled “ Essays on the Philosophy of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 Generalization” is the fifth essay in the manuscript. In this essay Babbage considered
generalization compared with induction and analogy. And Babbage explained the means of
generalization by the examples of Laplace’s and Spence’s treatise.

§1. IELoI

EHEIINEFTIZFY— I X - ARy Y (Charles Babbage) IZ & % “Essays on the
Philosophy of Analysis 1”® 5 % “Analysis of the Essay of Games” (f.4r-f.15v), “Of Games
" (f.16r -£.40v). “General Notions Respecting Analysis” (f.41r-£.55r), “Of Analogy” (f.83r-
91r), “Of Artifice” (£.92r-123r) XU “Merits for Invention” (f.56r-67r) & U “ Of Induction”
(£.561-£.67v) IZDWTHRE L TWE AL SE#EHE T 5 D " Of Generalization” T, 24
I% “ Essays on the Philosophy of Analysis” O 5 ®RHDEIZH 725, KEDHEIZDWV
Tk, TOEEVPRTEED, ~RILIZDOVWTOREMA 7RI N T WD,
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7428 “ Essays on the Philosophy of Analysis” DAZIZ DWW T, BAENIZIRE L TWS
EZATHH, ZTITIEI N, F7z “ Essays on the Philosophy of Analysis” 1ZK%8
BRFEREBRoTVWED, KRBEILITWULEEBEHR L Z LT U, o TR Z IS
L5ZraHBME UREBIL. TRTOEEZRBLUZBIITVWZVWEEZ D,

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

“Essays on the Philosophy of Analysis” (5 ¥ —J)L X+ /XX ¥ (Charles Babbage) 73%%
URKTHITOFERTH 5, ARy VT v 7 ) v U RFAERRIZAENT2 (The Analytical
Society) & K N7z B Ll L T, REEMITFZEAL XD & LTz, ZOMITHRIZOWT

DEFEPXELIZOVTIE, BRIZHRL TV H#ifEZ2 SN 7202, 1821 EEHRRL LU 724K
FRailds . ARy VOELAED IS REDTH o7 AMAZ 2 L &5z, 19 HHlgIEE
DFEEBFE DR EZHRC 2 T-ODEER LW TH 5,

“ Essays on the Philosohpy of Analysis 7 IZIZ\W L DRDED D 55, TNE A X
N BELE IR OWMEFKEIT2 22295 (K1), INSH%2ATEZTOEEEIIZIHICH
2o TBED, "Ry VDOHLDIEEDHEND 55,

3% 1: “ Essays on the Philosophy of Analysis” @7 # 1) A1Zff X4
7

=D
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

Analogy

Induction

2EREE, [F v — VA - NRy U L4 (Analytical Society)] , Tl A FBERMRATIIZE A aHSEE%] |
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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Des rapprochements
Of Artifices
Abstraction
Notation

Games

Notation

Continuity

Preface

Invention

§3. FHATHARICDOWVWT

BEEHEDHBEDIZHEWTIL, “ Essays on the Philosophy of Analysis ” £/&D f1Ti%%
X, XY =12k 3 The Mathematical Works of Charles Babbage D#HTd 54, 72721,
“ Essays on the Philosophy of Analysis” ®—#DZEIZDWTim L7z DI EFIZ &
LR XN D H LN, TNSFEX DRI IIAFHOE 3 HHDETH S “ General
Notions Respecting Analysis” 23 U726 D TH 5, ZTDHHIZ, FE—NZDEET
“ General Notions Respecting Analysis” & ¥'— 23w 7 ®D A Treatise on Algebra & DA
EVER RN L2 IcLb5DTH B0,

XY —IIARE “ Of Generalization” {Z2\WTlE, BTD “Of Induction” & U “ Of Analogy”
E—RE o TWD LI LR, TOREIZDOWTHEEIL TWaE,

§4. “Of Generalization” DERRUVHABICDOWVT

“ Of Generalization ” 1% “ Essays on the Philosophy of Analysis” @2 5 T HDEIZH
725, KREIZE5 F TITFHZK LU 72 “ Essays on the Philosophy of Analysis” DD IZ A
THADPEF DL VE DL >TWS, FHTHEEDICH D7+ VA 69 25 75 X
TRENIEL<LADZ 520,

F7z. AR VI K B At (Generalization) (2D W T Difimid, BIEDIRMIE, KE
DREHE & % WG U 72 3@mIC > TW A Z L ICHE T 20BN D 5,

“ Of Generalizaiton” TIZIKD & 5 BRigEaw A R I N TV 5,

(1)  Generalization DREIEIZ D\ T Dk

(2)  Generalization DHIIZ DWW T Dikim

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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(3) ARV A (William Spence) D Mathematical Essays (Z 2T Digaf
IS DFEROBGTUIIAMLR L D TIRR L, HMON KPS DRI TH S Z LITHEL
TWzlZ &2\,

§4.1. Generalization OEIKIZ D W TDES

FIAREOFHETNARY ViE, —BEOEZRIZOVT, T fbe WS Fh Sk, %I
D, HBHW i;ﬂﬁ@zﬁéﬁﬁ@%&“i DHT o L FIEECERAMERZREOMOFEID S,
LIFUIRBEFZRIZE > THWS D] & EiRT 5,

BN T — L L IFHEDR R D ERIZ OWTDHERD, FNOENITEI LIzkoT
BIND, TNDOHT, —BALL IIABEDORR LR BZHFHD WL 50250 LHFEEOR
xR T AIETH DI U, ek El < OFIOBRIZEFR 2 FHO3HDTH D L X
N5, TUTIRIZUALTID & 5 EEIERHE’H 59,

AR IEAE 4 DB D (Individuals) 7> 5 F# (Species) Z T 5 Z L IZHW SN,
— % ALIEHE (Species) 2* 5 & (Genera), J& (Genus) 2*5 & D @HWMHD & DA &
HIXELZDIZELMHbND,

XS —RALE HHBRILDX M, IRD K Sz Ensb o,

(JFNIED) FIHDHE — D I313% < DI~ DY 2 LD THE T2 L 67405,
ZULTxho 2Tl 2 REPRBEZRET S LIZH D, ZNIEEREICE
\F 5 — R HIEEIZ B S & FIEP, HIRILDAFIAGZ S N7 kG 72 I IE
HEZEHLIL TWB, FLUTEDRYIZEWT, —#ifk (Generalization) & iS5/t
(Abstraction) (Z[FIEFETH 5,

ZDENARY VI, FHHE (Analogy) & —HELDOFIHE DR ZEDH 5 DI, Wik s —
%m®$Mt®%ﬁ%m@5 EXDIIBMETH B LR, FHHEIIEH QRS k% i
o B ENRET 52—, —LIEEIC —2DHETHB I N TVWE L TOM 2 HRT
L5ZrEZIFANDUL RN ROBERIERMP LI N2,

—f L WS DIE, LI UIRREI & S8 & W D GIEIC X D R UZE T S8R0
HEThH D,

ZDEHEDRIZ—MBACDFH 2 Ry VIFRS Z &IZR 5D, TIRIREICTHTT %,

§4.2. Generalization OflIZD W T D

NRYINET T T ARARY ZADH|Z FHNT, = LIz DOWTEBHLTWE, 77 A
DOHNIIHEHIZ OWTOiHiZEZHWTE D, ARVADHNIFDHLTE/LINT WS

"Babbage, op.cit., £.69r.
8 Ibid., £.70r-71r.

9 Ibid., £.70v.

10 Ibsd., £.72r.

M Ibid., £.74r.

12 Ibid., £.75r.
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LEDOEMAWTHIAZT> TWVWE3, KR ARV A (William Spence) DHIZ & % @B 1L E
BEREDTHBHLEZOLNDDT, IHiTHRTA2ZIL 2L, ZITIEHEFTITTAICL
BEEHRMIIONVWTEZ B,

ARy DRFETSTIADTRE LT, EAn THBHR (1 +2)" DIEED 2 D
g 2bbkA L, Bh2n O —HRTARbD (14 2)2 OEFOFROEDEEIZRS
C R 514,

n n-n—1

1+(T)2+( o

ZUTZDRERNS, U (1+az+22)" = A+ Ajz + Ag2? + - 2T, A% +
A+ AP+ B (L4 az + 22)" OFROEOBREIC RS LIRS ND Z 21220,
DR —fRALD FIHTH B LR 515,

51T, MALDOFIEIZ LD, (T+ar+bx?+ -+ bk~ 2 fazh +2F)" = A+ Az +
Agz 4+ 2T 0IE, A2+ A2+ A2 + -+ 13 (1+ax+---+ax® 1t +2%)2" OHLROD
HOBREUIZHFE L 0B LIRS H T LN TE B L FiRT 516,

)2_|_...

§4.3. ARV R (William Spence) ® Mathematical Essays 22 W\ T D
RIZNNRy UPARLHIZHE UTHWT WS E DL, ARV A2 X 553 “ Essay on

the Theory of the Various Orders of Logarithmic Transcendents ” & “ Investigation of
the Properties of some Analytical Functions” THh %, Z®D 5 HH{EFIZDOWTIE, Hl%
RLUTWBT,

NRY UKL TRHALUTWDE ARV ZADFXEIL, ARV AFEEZD 1819 I
1 E N 72 Mathematical Essays T 518, fiHFIFNAXRY YDLKAD J. F. W. h—> )b
THH, N=Yo VFFXEMX T DOEREE Z2EHE VTV,

N=y z)VFEX I DIEEFZOH T, "Ry JIZ K5 Calculus of Function (Z 2\
TOIMLIZDOWTE L L TWBEEN, NRy DI X% Calculus of Function & 8L L 7=
MmO E N TWVWB2,

+& 20 ARV AD Mathematical Essays DNE

1. Essay on the Theory of the Various Orders of Logarithmic Transcendents.
2. Investigation of the Properties of some Analytical Functions.

13 Ibid., £.76r-82r.

VAR 3IHE O (2no1)2 3BIEO KT (MOS0 2z h, 22 TRARY VORI - 7,

15 1bid., £.76r.

16 Ibid., £.76r.

17 Ibid., £.81r.

18V . Spence, Mathematical Essays, Edited by J. F. W. Harschel, Thomas and George Underwood,
1819.

19 Ibid., p.154.

20 1bid., p.152-3.
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3. On the Integration of the Linear Differential Equations, and those of Finite
Differences.

4. Demonstration of certain Theorems relative to the Tangents, &c. of Multiple
Arcs.

5. On a Method of eliminating the Values of any Number of Quantities involved
in Equations of the first Degree.

6. Some Theorems relative to the Summation of Series.

7. Outlines of a Theory of Algebraical Equations, Deduced from the Principles of
Harriott and Extended to the Fluxional or Differential Calculus.

NRy IPARXHFIZHE L THIFTWBEDIE, 2 1 FED”Essay on the Theory of the
Various Orders of Logarithmic Transcendents” Cafiafi S AVCWAIRD & 5 72k TH 5,
NNVV@%ﬁKm%ﬁﬁtwﬁ\x&yzuiuimam5Mﬁaom1m®;5K
LTnh5 ETOHPAZT->TWVWS,

0
L(l+x) =4z —2*+2° —2* + &e.

1 22 3 g4
Ll+tz) =4+t — — 4+ — — — £+ &e.

( x) T 5 3 1 c
2 x2 x> xt

FLT, INSIIZERD LS REBRH L L TEHEN, XXy JIFESIIFHETETIC TSI A
oS EHWTHRLTWS,

1 dx
L(1 =
(1+x) /1+x

L +a)= /‘i—xi(um)

L +a) = /i—xi(ux)

FLTARYIIFE, TNEMWARY AT LB —bDOHITH 5 & 1ERT 521,
F ARy Vldizd, ARV ZADRIFBIZ L BIRD &S BHIEHENT LTV,

1 1 1 1
L(l+z)— L1+ =)= Lz
X
12

[ L+ 1) = 5L (2) +2L(x)

L(1+x)+ L(1+

21Babbage, op. cit., £.80r.

T
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3 3 1 1 13 2 1
L(1+z)— L1+ 5) = ﬁL () + 2L(z)L(x)

INoDRE ARV AE—MLL Tk %22 LT 5,
n n 1
L(l + x) + (—1)”L(1 + E)

ZTLULTARVRF, ZNEFRORUZHELWE FIRT S 22,

1" oL 172 o1, 1nd
BRI O _ 2@ g
1.2...m 1-2--.m—2

§5. &

[—ffb] OFEIFERENS D TIE R, BEZDEEZEDRITNILRSLRPo72D0,
EHITE LD E X E—EEEREL TV A2, REITIEAR Y YDIRRE (Induction)
RFHE (Analogy) IZDWT DB E ENT VDI, — b, IRHNTE K O D FHE 5
DRINTHY, IEFICEELRETHDLLHEZ D,

AEDFNIZH I “Of Induction” TH b, AZZHE< EiF “Of Analogy” TH B, &

A2 B W T Of Generalization” 12817 53Ry Y DEiw D AZED LI 7258, XA —
i%k%it2$&0$$®%ﬁi FHRHDTHD, FLHOTHMLIRNEELEDTHD
CHERLTWS, ZOXE—DEHDLSIZ, TO3FIIDOWT IR ZWEF X
TWWB, BizEadr o7z, UENZE W2 B D, 251 “ Essays on the Philosophy
of Analysis” £ADFEM 21T S BIZHER U 72 WEFZTED, 5Bk L7z #E e U
72\,

S 3k
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