BOOK REVIEW )

“GEORGE BOOLE. HIS LIFE AND WORK® (profiles of genius, Mo.2)

By Desmond MacHale

Boole Press, 1985, £25.00

xv + 304 pp.

I The Boole Press achieves a notable publication in this

second boak in their biography series.
in which George Boole (1815—185A)

The name of the house

itself reflects the esteem

is held in Ireland; and this book meets the expectations that

the reader might hold, for Dr MacHale has produced a fine and

rounded portrait of one of the great thinkers of the 19th cen-
tury. Boole is a remarkable example of a man who mastered

his disadvantaged origins to take the founder chair in mathem-

atics at Queen's College Cork and,
¢ and also systematise and extend

in his research, to lay douwn

a main line of study in logi

knowledge of differential egquations.
unlikely to be eclipsed as 3 general bio-~

MacHale's book is a

ma jor achievement,

graphy and deserves to be a best-seller.

In addition to a general description of the works, Mac -

Hale provides much information, often little-known, on Boole's

1ife and career: pirth in Lincoln to a pcor but intelligent

cobbler (Ch. 1)3 proprietor of N
his 20th to his 35th years (Ch. 2);

n thch hitherto virtually nothing was known,
He also pays due attention

is own schools 1in the area from
and then extensive accounts,

o} on the period

at Cork (mainly Chs 5,6,8,11,14).

to Boole's attempts to write poetry
f his thought (Ch. 14). A

(Ch. 12), and the extremely

important religious components O
variety of portraits and photogra

ends with a full bibliography of Boaole's
e archives of the Royal Soc-

phs adorn the text, which
writings (a summary

description of the Nachlass in th

jety would have been wvelcome'), a selection of related writings

on Boole (supplemented in the bibliography attached to this

review), and an excellent index.
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In the final chapter of the book, mﬁich might ha
petter called an appendix, MacHale elaborates upon thve be?n
tree of p. 4 to describe Boole's family. They co ? fam%ly
wife Mary Everest Boole (1832-1916), a notable fi mprl?e "
(Boolean) educational psychology in her ouwn ri ht?U;e ln'
daughters, who include a mathematician, a chem?st, a:; :l;e
’ ov-

elist; i
;s and various descenda ts, who count among their n b
umper

e mathe atician C.H Hin 1 1 n e ent logist
th oMo into > S gra dso [s]
herm a omo
H.E Hinto and niece the vathematician Joan inton and the
sE e v

applied mathematician Sir G.I. Taylor

II On the prehistory of Boole's achievements, MacHale i
strong, making Boole appear more isolated than was the S
ané eyen attributing to him some achievements of othe o
principal main source of the mathematical traditions tz'whiZﬁe

he contrib i
ibuted is the work of Lagrange, who tried to algebri
ise

mathematic#, and’in the context of the calculus initiated &
study of differential operators and functional equati o
MacHale’notes this tradition but mishandles it by atz:?z- i
th? o?erator form (d/dt)x to Leibniz (p. 45): in fact ' e:lng
Leibniz it is d which is the operator, working on x t’ "
dx, and ‘'dx/dt' means there 'dx + dt'. o mrosues

La ' rs of
grange’'s approac was deueloped in the early yea
e 9t i I T g-
t CthUI‘y by several minor but interesti g renc i
ures (Arbogast, the Fra |§ais brothers Brissor
» 9

died out there in the 1820s when the methods of

gver.,

ServOi5>’ but

Cauchy took

loweve B the became a major attractio in E ‘gla'dy
T y

especiall
Yy per tors, whe the gen 1 -
the differential o a eral situat

l1on 1r hemat improv a th forms of the 810s and
at 1Cs r ed ter e revo

1820s occurred at .
Cambridge 3 N
ition, ge University (Becher 13980).

In add-

lGQlC wa h n e
s also emp asised t ere, giving it a promine
Cc

new to English thought?




In his

I11 Boole's researches belong to both these areas.
spare time from school-teaching he worked especially on diff-
erential operators, systematising the theory in his great paper
of 1844 '0n a general method in analysis' (pp. 61-66).

Here he stressed the laws of commutativity and distributivity ,
and also the index lauw

nmnn(g) 17m+n(g) (1)

where 7 was some differential (or difference) operator. Then,
a few years later, inspired by a disagreement on logic between
Sir William Hamilton and Augustus de Morgan®, he outlined his
programme for 'a mathematical analysis of logic' (pp. 68-72),
giving again the laws of commutativity and distributivity but

replacing (1) by the index lauw

x? = x, or x(1-x) = 0. (2)

I am very surprised that MacHale endorses Russell's quite
mistaken view that Boole's Boolean algebra made him the 'dis-
coverer of pure mathematics' ® for it is clear even from the
titles of his books that Boole saw his work as mathematics
applied to logic, and especially to mental processes. Thus
The laws of thought (1854) means exactly what it says: a math-
ematical psychology’. The processes described in (2) and
their consequences could apply to any area of thought, includ-
ing mathematics itself: MacHale rather misses the importance
for Boole of the example of singular solutions to differential
equations (pp. 220-222), since they (as a 1) have the dual
Properties of solving the equations (like an x) but lying out-

side the general solution (3 1a 1-x).

Indeed, mathematics and logic themselves seem to be com-
plementary parts of a 'universal calculus of symbols', to use
the happy phrase of Laita (1877).
in (1982, 37) the following theme for Boole's ideas, and one

On its basis I presented

which moreover has a Boolean structure, as self-reference would
demand (see Fig. 1). The view that the mind has the power
to pass from the particular to the general, marked by the cen-

tral arrow in the diagram, is crucial to his theory: it seems
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to have informed the rather rigid style of his school-teachimg
(pp. 41-43), was stressed explicitly in a lecture of 1851

(quoted on p. 99) and may have motivated his practice of Work-
ing at night in the dark (p. 166, repeated on P. 228), freeing
the mind from the geometrical and visual and allowing symbols

free rein.

FIGURE 1

Representation of Boole's System,

together with the corresponding Boolean structure

Universal calculus General

of symbols r
(reasoning of all kinds) 1
Logic Mathematics

(reasoning in language)

Classes Propositions Operators Quantities T Tax
T — f —
xy x{1-y)(1-x)z (1-x){(1-2)

Particular

In addition, Boole's logic carried with it a strong rel™-
igious connotation, in that the universe 1 was reflected in
the ecumenical views of the time, especially of F.D. Maurice,
Boole's hero in his later years (p. 206), whose portrait was
laid before him as he died (pp. 240-241), These sides of
Boole's idea rapidly died with him, despite their advocacy by
his widow (or perhaps, considering the eccentricity of her

style, because of it),

During his last years Boole concentrated once again on
mathematics, producing important text books on differential

and on difference equations, in which both differential oper-




ators and functional equations were prominent; in addition, he
wrote papers in these areas, and also in probability, where he
continued a concern launched in the later chapters of The laws
of thought. MacHale devotes his Ch. 15 to these areas, per-
haps a little lightly; for example, the significance of his
contributions to probability is not easy to assess. He notes
Mrs Boole's involvement in the textbooks (pp. 219-220), but his
later general judgement that 'she had very little knowledge of
mathematics and little more than a superficial understanding

of her husband's work on logic' (p. 258) seems grossly unfair:
Laita (1980) argues persuasively for the general correctness

of her testimony. In many ways we are indebted to her for the
prosecution of his later studies, as well as for the line of

genius which she and her husband bequeathed to the world.
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FOOTNOTES

1. Hesse (1952), not in the bibliography, describes some
materials in the Nachlass; see also footnote 6. G.C. Smith
is working on the correspondence between Boole and W. Thomson
(later Lord Kelvin), held at Kelvin's end in the Cambridge and
Glasgow University Libraries.

2. MacHale discusses on pp. 259-260 aspects of C.H. Hinton's
book The fourth Dimension (Hinton 1904). However, Hinton's
geometrical treatment of syllogistic reasoning - in which he
drew on sister-in-law Alicia Stott Boole's ideas (Hinton,

p. 90) - presents a symmetry which surely should not obtain

{(p. 102, where the box AEQ should be dropped from the scheme).

3. See Van Evra (1984). In a curious detail of non-trans-
mission of thought, the French 'logique' of Lagrange's time
did not come over. A form of semiotics (to us) in the hands
of men such as Condorcet and Condillac, it linked specifically
to algebra (Albury 1980, Auroux, 1981), and to other things,
such as the education of the deaf. However, the general con-
cern with signs is evident in England especially with Babbage,

and to some extent in Boole.

4, These words were introduced, in connection with functional
equations, by Servois (1814), one of several French figures
whose work refutes MacHale's claim that 'Boole was the first
person to define clearly the concept of an operator’ (p. 65).
Further, I know of no information to back his claim on p. 218
that 'Boole's premature death alone prevented him from being
enrolled by the French Academy of Sciences'. Finally, it is
disheartening to see the mathematician V.A. Lebesgue called
'Lebesque' on pp. 46-48, 54, and even indexed on p. 301 as

't ebesque, Henri', which misidentifies the mathematician as

well as mis-spells the name.

S. On this influence, see Laita (1979). MacHale shows him-
self on p. 285, n.B not to be abreast of the current interest
in de Morgan: see especially Joan Richards (1980) on the lead
up to de Morgan's position on algebra, Pycior (1983) on its

development, and Merrill (1978) on his contributions to logic.

6. See pp. 130, 217; and also p. 224. In an improbable move,
Mrs Boole hoped around 1905 that Fussell might edit Boole's
manuscripts for publication; he declined, and recommended Cout-

urat, but nothing was done (see my (1977), 137).

7. On Boole as a 'psychologist logician' as opposed to Mill
as a 'logical psychologist', see John Richards (1980). The
apologies for Boole's psychologism given in Musgrave (1972) are

based on misunderstandings.

I. Grattan-Guinness, Middlesex Polytechnic
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