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857), mathematics, mathematic
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. For the original article on Cauchy see DSB, vl. 3.

Since the publication of Hans Freudenthals lengehy
DSB articl in 1971, several books and a host of rticles

have appeared exploring Cachy's cxtensive contributions
to mathemarical scince. Four books are devoted exclu-
sively to Cauchy, by Judith Grabiner (1981), Amy Dahan.
Dalmédico (1992), Bruno Belhoste (1991), and Frank
Smithics (1997)
Cauchy’s contributions to the foundations of alculus. In

rabiner provides a detailed account of

addicion to presenting an extended analysis of Cauchy’s
science, Dahan-Dalmédico situates Cauchy within. the
French scienific milieu of the e eighteenth century and
firs part of the ninctcenth century. Belhoste presents a

jving 4 balanced

comprehensive biography of Cauchy

sccount of his i, mathematical science, and philosophy

that supersedes Claude Alphonse Valsonss uncritcal biog:

raphy of 1868. Smichics concentrates on Cauchys seminl

l in the creation of complex function theory:
The lase volume of Cauchy's Oeurres complee
appeared in 1976, containin

well a5 3 range of miscellancous matcrial. The volume

g several mémoires désachés as

ends with a detiled bibliography relting to Cauchy. In
1981 there appeared a substantial fragment of sevral pe.
viously unpublished lectures that Cauchy delivered in the
carly 18205 at the Ecole Polytechnique in Paris on the

subject of ordinary differental cquarions. In 1989 a con.

ference was heldat the Ecol Polytechnigue sl o com

memorate the. bicentennial of Cauchy' birth. The
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procecdings of the conference were publshed a the it
sue of Reve d Histire des Sciencesin 1992 and included
s bibliography of hisorical lierature that had appeared
since 1976.

Contributions to Analysis, Hisworical research on

cightcenth-cencury calculus has resuled in an increased

groundbreaking contibutions to
the foundations of analyss. Craig Fraser (1989), Marco
Panza (1996), and Giovanni Ferraro (2004) have docu-
mented the conceprual gulf thacseparated the forml-ana
lyic approach of Leonhard Euler and Joscph-Louis
Lagrane from the arichmetic and concepuual syl of

wichy. Not only did Cauchy put calculus on a rigorous
echnical foundation that became standard, his work alo
contributed 1o a radical new philosophical conception of

appreciation of Cauchy’

analysis and it place in exact science

‘Grabiner (1981) cxamines the origin of Cauchy’s cil
culus techniques in che work of carlicr mathematicans,
pecaly Lagrang, and provides English wansltions of
Sommc of his key rsultsconcerning functions and integrals.
Smithics (1986) examines Cauchy’s undersanding of
~ in relacion o the cighteenth-cenaury belicf in the
Both Ivor Grattan-Guinness

neraliy of algebra.
(1970) and Unberto Bovtazzini (1986) include extended
accounts of Cauchy' foundation within broader surveys
of the history of analyss. Botwzzini’s (1992) introduciion
o 4 reprin of the first par of Cauchy’s 1821 wreatise on
lgebraic analyss discusses tchnical, historcal, and con
“epuual issues involvd in an undersanding of Cauchy’s
schievcment, Thierry Guitard (1986) considers the rela
Gonship of the work of André-Marie Amptre and €

\While Chiistan Gilain (1989) presens a dessiled study of
Cauchy's teachings on analysis from 1816 to 1830 at the

Fcole Polytechnique
The novel conception of analysi at the basc of
Cauchy's work brought with it 2 new understanding of
machematical existence. Soludons o differential cqua
tions awere no longer assumed to be given but rather con
acted through specificd processes of analysis. Gilain
(1981) provides a historical accountof exisence uesions
for ordinary diffrential cquarions; his essay appears as the
imtroduction to che 1981 edition of Cauchy’s lectures. A
wseful overview of exiscence theorems s given by Mortis
Kline (1972, 29), who

stuates Cauchy within the broader development of

chapters 28 and also
inetcenth-century analysis. Kline (p. 671) assers hat
during ths period partal differntial cquations “became
nd remain the heartof mathematics” and describes a fun
damental existence theorem from the subject firsc
‘btained by Cauchy. A detailed accoun of Cauchy'’s work
on partal differenial cquations is given by Dahan-

Dalmédico (1992, chapeer 7).

76

Canchy

Two special topics concerning Cauchy's calculus
should be mendoned. The first is the relationship of his

dea his contemporary Bernhard Bolzano, a
ubject that is explored by Grattan-Guinness (1970,
Hans Freudenthal (1971) and Hourya Sinaceur (1973),

Cauchys

o those of

The other concens the place of infinitesimals in
calculus and the possible relevance of such modern theo-
es a5 nonscandard analysis to-an historical appraisal of is
chievement. Studies here have been writen by lmre
Lakatos (1978), Gordon Fisher (1978), Detlef Laugwic:
(1978, 1989) and Detlef D. Spalt (2002). Laugwites the
is s dhat cerain of Cauchy' resules that were crivicized by
Tter machemaricians are in fat valid if one s willing ©
prions about Cauchy's understanding,

accept certain ass
and s of infinitsimals. These assumptions reflect  the
‘ory of analyss and infinitesimals that was worked ouc by
Taugwitr and Curc Schmieden during the 19505

‘Cauchy was a formative figur inthe ercation of com:
plex andlyss, one of the most impressive branches of
P athematics to cmerge in the ninetecnth century. The
Subject was  prominent one in Freudenthal orginal arc
e and has since auracted considerable historical atten-
tion. Detsled accounts are given by Botazzini (1986
Chapter 4), Belhosce (1991, chaper 7), Gratan- Guinness
(1990, chaprer 10.2) and Smithics (1997). Cauchy’s
invesigarions grew ot of a new conception of inegra
tion, In the cighteenth century, intcgration was undcr-
a5 the algorithmic inverse of differentiation: The
alof a given function was the function

stood
primiive or integ

That when differentiated produced the given funciion.
Wha later became known as the definite integral was
aunderstood as the diffcrence berween the values of the
primitve at w0 valus of the independent variable. By
Ponrast, Cauchy envisaged the integral as the limit of 3
Som and recognized that it was necessary o show that

nch a it cxist. I the invesigation that was stimulatcd
by che new definition, he ws led o consider definice inte-
‘s in which the limic of integration e complex nunx
Bers, This point of view was combined with the formal
heory he had developed for complex funcrions and sin

Jar intcgrals, A stream of important escarches beginning
in 1814 culminated in 1
maserpicce, “Sur les imégrales prics encre des limites
magindires” This work laid the foundation or the clcu
Jus of residucs and was the basis of subsequent escarches

by Cauchy up to the late 18405

125 wich the appearance of his

Physical Science and Continuous Media. A promincnt
artn of historical work since the 1970s has been the study
of the mathematization of physical science in France in
the cary nincteenth century. Dahan-Dalmédico (1992)
dentifies several diferent styles of mathematization that

ere at work and gives an account of Cauchy’s contrbu

ons to hydrodynamics and clasticity. An important
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heme of Belhostes (1991) biograph is chat even resulis
hat have traditionally been viewed as par of pure analy

sis were connccted to techniques and prob
physical science. Cauuchy’s various contributions to analy
sis and applied mathematics are described in some decal
by Gratan-Guinness (1990).

Cauchy's nterestin continuous media originated in a

study beginning around 1315 of the propagation of waves
depth. Continuum

ics as 3 coherent branch of mathemarical science

e e of g of peci

wasset forth in 2 major paper compased in 1822 as well
asin several lengrhy papers written ate in the decade. In

al DSB aticle Freudenthal wrote, “Never had
ven the world a work as matare from the ourser
and assereed that a developed theory of lasticity

the o
Cauchy

Him to the ranks of the greatest scientiss. The circum

stances of the competitve scientfc rescarch environment
of the period as well as an account of Cauchy's theory are
provided by Belhoste (1991). Dahan-Dalmédico (1992,
parc ) examines the interconnected resarches of Siméon.
Denis Poisson, Claude Navier, and Cauchy. The role of
Cauchy's theory in the hisory of tensor calculus is
described by Dicter Herbert (1991, chapter 2),

During the lace 18205 Cauchy turned to the clabora

ion of a molecular model of  continuous media, follow

Canchy

the prevailing notions of Laplacian physics. This

rescarch was closely connected to an intrest in Auguste
Fresnels wave theory of light, a topic that occupicd
Cauchy's attention increasingly during the 1830s. An

account of this transtion in Cauchy’ scentific thoy

well as an exposition of his oprical theory is gi
Dahan-Dalmédico (1992, chape

tion of a molecular or punctiform opticl ether is anlyzed
by Jed Buchwald (1980), who also siustes Cauichy’s opei
aal rescarches in the contest of Fresnel’s theory

13). Cauchy’s con

Algebra, Theory of Escors. In the feld of algebra, Lubos
Novy's (1973) history of chis subject contains  decaled

Rusian from 1966, Dahan-Dalmedico (1950-1981) con
siders this subjct 35 well s te eaconship of Cauchy and
Evarisce Galos. The late relationship is aso the focus of
an aricl by Ren Taon (1971). Thomas Havkins (1975

documents some of Cauchys resuls in lincar algebra con:

cerning the cigenvalues oflincar transformations,  subject

that the author cals “spectral cheory
Cauchy’s contributions to the theory of errors were

comparatively minor bue sill notewordhy. Two studics

related to what is known s the Cauchy distibution have

been published by Stephen Stigler (1974) and Ivo Schnci.

der (1987). Cauchy's dis

1. J. Bienaymé about the value of Pieer-Simon Laplace's

ement with his contemparary

theory is documenced by Christoper C. Heyde and
Eugene Senta (1977),

Reception and Reputation. Since 1971 a sizable icracure
s developed on the reception of Cauchy's mathematical
science in various countries of Europe. Jesper Lizen
(1990) considers the French scene at the middle of the
century, Bottazzini (1989) examines Cauchy and ltlian
sis, H. Nicls Jahake (1987) and Reich (2003)
explore the reception of Cauchys ideas in Germany, and
Adrian Rice (2001) looks at the introduction of his calcu
ain. Schubring (2005) provides a contextual

lus into B
study of Cauchy's work on the foundations of analyss

confirming his staus as a critcal figare in the develop

ment of ninetcenth-century mathematical hought

René Taton wrote a short introduction to the reprint
in 1970 of Valsonss bio
with the comment that,afer Carl Friedrich Gauss, whose

phy of Cauchy: Taton opened

yond discussion, Cauchy was onc of

precminence was b
the leading mathemaricians of the firse half of the nine

teenth century.In the period since 1970 it is significant to

note tha Cauchy has attracted considerably more hisori
cal actention than has Gauss,  fac that speaks o the his-
torical importance ofthe French savant. The evidence that

has accumulated suggests that Taton's ranking might be
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ehallenged, and that while Gauss’s achievements were cer.
inly monumental, it was Cauchy who was the preemi-

mathemarician of his time.
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CAVENDISH, MARGARET, DUCH-
FSS OF NEWCASTLE (5. Colchester, Eng
and, 1623 [2; . Welbeck Abbey, Notcinghamshire, 15
December 1673), atomism, materialim, vialism, women

Cavendish was the frsc soman to write sbout science
in Englsh. She developed 2 unique natural philosophy, 35
el publishing poetry, romances, plays and essays. Hee
importance as a thinker has been ecogpized by the incu
Sion o the secand cdiion of her most important teacisc
the 1668 Obseruations upon Navural Philosophy. in the
Cambridge Texs in the History of Philoophy sctics.
Cavendish's nataral philosophy is the first cxample of the

ecepion and reconstitution of the deas of New Science

and in
ly enabled rather
s hindered her ability to be a nacural philosopher and
1o be the peer of masculine incerpreters of narure

by a woman. Her significance lcs in her prio

Hheroriginalicys She fel her sex uldi

Fanily Connections. Gender shaped both the arcicula
ion and content of her philosophy. Cavendish was poorly
ducated, although she was a member of  prominent gen-
try family, the Lucascs of Colehesce in Essex who had
it to precminence during the Tudor period. Her wid
‘owed mother, Elizabech Lucas, prcfered her daughiers ©@
e schooled i virtue rather than learning and the tutors
ahe employed "were rather for formality then bencic
(Margares Cavendish, A True Relasion of my Bith. Bre
g and Life 16561, in Bowerbank and Mendelson, Paper
Bodies, 43). Cavendish embraced an cpistemology that
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Cavendish

prvieged incrospection and imagination over logic and
xperimentation. She was skeptial that perception based
only on the senses could do anyching but delude the
Shserver, Her most devcloped nacural philosophy was @
Yind of vicalistic materilism that she composed s a
responee to and repudiaton of mechanistic materalism
Covendish was not a brillant nacural philosopher. Her
‘ayle was abstruse and some of her theorics are stange,
e in the context of her own time, But her idiosyn-
asis reveal how gender and culwure functioned in the
Seventcenth century, a period when women were increis-
 excluded from all intellectua actviies.

Cavendish wasfirseexposcd to new scienific ideas by
her brother, John Lucas; her William
Cavendish, the Duke of Newcastl; and her brother:
inlaw, Sir Charles C:
the arts and lexers. Sir C
Afier Mar
ourt in exile in 1644, she met and married Newcasde

husband,

endish. William was a patron of

arles was an amateur mathe
matician e Cavendish joined the royal
He entertained Picrre Gassendi, Marin Mersenne, and
René Descarte, and had a long association with Thomas
Habbes. Cavendish's dircct contace with these thinkers

was limited, but her husband and brother-in-law

79





