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CALCULATING PRODIGIES

anes Callapy (l].C.0.)
1

During the cighteenth and nincteenth centurics some remmkable »
individuals appeared from time to time whose phenorenal powers of rupid
mental calculation excited the interest of mathomaticians and peychelogists,
Those who possessed such powers [rom an earl, ape and were rostly self-
taupht are the most jnteresting:

Buxton (1707 - 1772), an Enplish farmhond; TFuller (1710 - 1790,

a negro slave; Whateley (1757 - 1863), later Protestant Archhishop

of Dublin; Colburn {1804 - 1840), a farmer's son of Vermont,

U.S.A.; Bidder (1806 - 1878), son of an Fnylish stonemason;

Dase (1824 - 1861), of Hanburg; Safford (1836 - 1901}, of

Harvard; and three shepherds, Mondeux, Mangiarele oand Inaudi,

about 1867 - 1900.

It is significant that 411 but two have becn corpletely ignorved by his-
torians of mathematics who always tcllv us of the extraordinary calculating
powcrs posscsscd by great matheraticians like Euler and Causs at an carly
age. Apparently, there exists a consensus of cxpert opinion that ability
to do mentfal arithmetic rapidly has very little, if any, corrclation with
mathematical insight and creativity. ¥hatever about the converse, this
view probably derives from a tradition originating with classical Creck
mathematicians who clearly defined 'arithmetica' or number theory, as-a
liberal pursuit, and 'logistica', or practical computation, as wworthy

of inclusion in the 'mathemata'.

We find this view retlected in Renaissance writers like leonardo
Brini (1536) who expressed nothing but contespt for the medieval
'calculatores' and in our own times the historian of science, Ceorpe Sarton,
protesting that press reporters and other ipmorant people attribute
mathematical penius to those liphtning calculaters who can perform fun-

tastic computations.

Khen one stulies the methodolopy of sorme of those mentioned in
achieving amazing feats of numcrical skill, however, the classical arpument
appears insufficient nor docs it Justify the attitnde adopted by historio-
graphers towards them. Sarton's statement that it represents mathematical
ability of a very low orvder loses much of its credibiM ty teo, when ene
considers the wmique analytical processes (eften deviced ad hoc) of caliu-
lators 1ike Bidder, Colburn and Inaudi, apart n]toyoihcr from the tire
factor, Ve are fortunate in.this respect to have complete explanations,

notably from Ridder and Colburn on their own methods and from Rinet and



Darbouy on those of Ingulj, They indicate mathematicul ability of no memn

order and at tires achicve the quality of elepance which we miy define as

the divect attainrent of g foreseen end, Mode m ln:ltl'nmmtics, to be sure,

e rprere dekt o the Grecks for havinp consistently substituted ideas

lor calentatisns, but ane feels that those culculating prodipics belong
to o wore micion tradition, the wealth of which has only rccently been
tappad by arclieslonical research.  This tradition foes back over four
willonia to the indefatigable Babylonian caiculators vho compiled those

o idweivable tabiles of reciprocals, powers and Py thagorean triples', using a
curbrows ¢ for notation to achicve amazinply accurate results, Since
their sexaeesiral SYsStem was not readily adaptable to abacal computation,
and for that patter buing positional it does not require it, ithe art of
rapid rental caleoiarion rust have been highly cultivated a good thousand
ycurs before the freels appeared on the scene, '

Perhaps the best tightning calculator of recent times was Professor
ACo Althen of Einburgh who described what poes on in the mind of a rapid

rental calculator. After g lectyre in 1954 he referred to the discouraging

influence of modem rachines en péople with talents like his, remarking that
“mental calculaters ray, like the Tasmanians or the Maori, be doomed to

extinction, but you my be able to feel an alnost anthropological interest

in having scen one",

e huwonists amongst us, hewever, sti1l continue to fee]

a lively
matherticat interest in their careers

and nethodology and at our History
conference in U.1.C. we looked at the achicvenme

nts of some of those heroic
individuals of tie eiphteenth

and nincteenth centuries already mentioned.,

The following discussion necessarily exclwdes sene relevant complementary

miterial which was Projected on transparencies at the conference 34/ v/ 5.

JEDEDINT BUNTON (1707 - 1772) bom at Elwton, Nerbyshire, was the son

of the villupe schuolmster who corpletely neplected his vdueation. e

hever learned to read or to write fipures and his menta) faculties were of a
low order.  Niehers however had such g fascination for him that if any

object was stated le hegmm at once to cormuie how many inches it measired
or what its arca or volume was, |lis only practical accomplishment was to
estimate by inspection the acreage of an ivrepular ficld very accurately
but his calculations were slow,

le could find the time for sound to trave)
S miles at 1112 . per

second wentaily in 15 mnutes, but in 1751 he caleniated

e nediors of reven, eipht and five digity

the produst oy 5 respectively

carrying on the Corputation over several days in his ming, -

In 1754, he was examined by some menbers of the Royal F)o‘ci(;ly vhile ‘m .
Lendon, where sone of his {riends brouyht him to Drury 1...1.10 10‘5%‘? .1‘ :»(1')
of Garrick's. Curious to study his reaction, they asked his opinion . .||‘-|
was nepative except for the fact that he could tell them the exact il

nhe ps i w dances,
of words uttered by the various actors and the mumber of steps in the

It was found also that he vorked on bascs 60 and 15 and had invented a
N i ‘ 1 I I3 - 1] ()
notation of his own using terms like 'tribe' for 10" and ‘crasp' for )

ious ¢ i ature in his
when recording large mmbers. A curious and perhaps wnique featy
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case was his (Jl)l]ll)’ to hiandle two or wmore differc alcul: oSl e
. andle A 0 ' ent caica one PR iRE 1
{

neously,

11!6?-MS FULLER (1710 - 1790) was a Nepro, hoTn in /\frica.. 'lle :\'as
captured in 1724 and exported as a slave to Virginia, U.S.A. .kac l,ux‘:ox:‘,l
he never learred to read or write and his abilitics were confined m.n,‘n a
arithmetic. He could multiply more rapidly than Puston 1‘:.'? mm‘?)f-:r:: uf’ ‘f;j
to nine digits each and give the nunber of grains of com in ”.gl\’m."mb
or the number of seconds in a given period of time. waI?ms 11\\'(.71v%n.rf
proportion, or the 'rule of three' as it was knawa, were his speciality.

He was a slow calculator compared with others who follow,

RICHARD WHATELY (1757 - 1863) was remarkable for his ability to ,cn]‘—.
culate rapidly at the age of five or six yecars and the fact‘ ﬂm.t he ]_‘_n“
became Archbishop of Dublin., We shall allow him to speak 101‘.1111119011 -
""Soon" he wrote, "T got to do the most difficult sums always in my ]j(\:id’.

for 1 knew nothing of figures beyond numeration, par had T any r‘\:nms i.m

the different processes 1 used. But T believe my s%uns were c]nofl)'.n;
multiplication, division and the rule of three. 1 (]ld.l]l(‘SC ml.ldl O“.JCJ‘]H )
than anyone could do on paper and T never remember having comnitted an crror.

i i ati e >~building' moming, noon and
I was enpaged cither in calculation or ‘castle-building ,

hich ti assion wore of f, 1
" night but when I went to school, at which time the passioc ,

H a P ricct unce at ¢l mg, ¢ s Q ( 1 od t ¢ since .,
béc nne CTIC dun cC a ]7]‘0’ ng Hld so h ve continugd to b CVeY

ZTRAIN COLBURN (1864 - 1840) was perhaps the most cc"lcb?-ntc‘d.o{”th,(" §
lightning calculators who could claim some TCCOS{IHUOI.) ﬁ.‘om ':]StO) 11:»;,7.:1) m
because of his parmmount influence on the carcer of William l\o\\':m.lf.umllm
at the age of fiftcen. To quote Sir Fdimnd Whittaker (May 1954) .'\oun_u. )
Namilton loved poetry and the classics but his intereste and ‘thc \\hoilc course
of his 1life were completely chanped when he met one Zcr:dl.Colmam, an
American younpster, who gave an exhibition in Mublin of his powers as a



liphtning ealcuiator i 1820". Referting to the dceasivn in later life;,

Hawilton recilied: * "For a long tife aftenwirds, 1 1iked to perfori long

operations i drithmetic in my nind, extracting squire and ciihe rosts and

cw:i'ylilinji that rclated to tlic propertics of nilmbers'.

Colburii was the son of a shiuil farmer of Cniult; Vermont; U.S.A;; and at the

age of six showed extraordinary powers of meiital calculdtion whick hé

exhibited on toirs of Aiericd. In 1812; fis petrformed in loridon wherd lie

wis repeatedly eximined by competerit obsérvers: Tt was clear that the child

of eight yeurs operited by certain rules and while doing his calcdlations

his lips woved ds iF he was expressing the process in words. He was able

to explain his method i some cascs but his speed in fiiding fictdrs of

larpe nimbers, sqtiore and cube toots dlmost inSth'ntanchs‘ly was amazing.

then asked once for the square of 4395, lowever, he hesitated but on the

repetition of the question he gave ﬂ;xe correct answer 19,316;025. Questioried

about his hesitation, he replied thatshe disliked mil tiplyifig two four-Figure

nwibers but he had thought of another way. In his own words: "I got the

factors of 4385 as 293 x 15%, I multiplied 293 by 293 and then the product

twice by 15", i

In 1814 he was in Paris but his exhibition fell flat amid the political

turmoil of the time. Some Implish friends and Americans like Washington

Irving raised a fund fur his educazion and he was admitted to the Lycée

Napoleon and later to the Yestminster School in london. With education,

however, his powers of rapid calculation declined and he lost the boyish

frankness which had charmed his audiences. Subsequently, he :commenced on

the stage, tried his hand at teaching school, then beccame an itinerant preacher

and, finally, a 'professor of languages'. It would seem that he was

destined to have saved William Rowan llamilton from a similar fate., Colburn

did however find time off to write his autobiography containing an account

of his mcthods hefore he died at the age of 36. llis longest time fnr any

talculation scems to have been about three scconds, othcmise he gave correct

answers instantly to such problems s s . W Vn<9 nel,;
2 £ ‘

lolyag™ . 2653361259

taking them down had to ask him to repeat them. But, although wnable to explain

his method of fuctoring, his ability to deal with primes was marvellous -

as Cajori records - in readily showing that T')'_l e A T4, FET 1G]

« ihis was the example piven by

so rapidly that the gentleman who was

] . - ’ v 4T et
had paime Lo tons LTee, 7 X L4
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»
Yuter as invalidating Femmat's Prime Mamber formia 2% + / , of which

Colburn as a boy was wnaware.

GEORGE PARKER BIDDER (1806 - 1878)
by fur the most intcresting of all self-tauiit calculators, bocmise he sihse-

a contemorary of Colbuwin, however, is

quently received a University education, retained his lightning power of
calculation to the end of his life, and gave us a full analysis of the methods
he invented and used. Born at Moreton, in Devonshire, at the ape of six he

was tanght by his father to count up to 100, Although he knew not]ﬁnp of the
symbols nor the meaning of arithmetical terms, using the cownting process only
he taught himself the results of addition, subtraction and multiplication of
numbers up to 100 by arranging and re-arranging marbles, buttons or pebbles

in patterns. In later life he attached great importance to this experience

and believed that his powers of calculation were strengthcned by the fact that,
ignorant of the written synbois, he had to rely on concrete vocal representation
of nubers orly. then he was nine years old his father took him on tours aheut
the contry to exhibit his extraordinary powers. In less than a minute he pave
the time it would take sound to travel a distance of 123,256 miles at 4 riles’
per minute, in days, hours and minutes. By the age of 10 he could find the
square root of 9 550, ¢69.i2/ jipn 30 seconds. In 1817, two distinguished
Cambridge praduates, Jephson and Herschel, were so impressed by his general
intelligence as well as his calculating abilitics that they raised a find for
his education and persuaded the father to abandon the role of showman. But in
a few months the father had changed his mind and insisted 1pon his son's retum.
Tn 1818 he was matched against Colburn who \;'ns then two vears older than

Bidder, and proved to be the better calculator. Finally, the father and son
came to Ldinburgh where some members of the University succeeded at last in
persuading the father to leave the boy in their care. In due course, Bidder
graduated with distinction in Civil Engincering, hecame a successful railroad
engincer and desimmed,. snd also supervised, the construction of the Victoria
docks in London. He retained his amazing powers of rapid calculation to the
end of his life, which proved a valuable asset to him as a frequent parliamentary
witness in engineering matters. Just before his death, at the ape of 72, he
gave an illustration of them to a friend who, in connection with the then

recent discoveries in physics, remarked that if 36,918 waves of red light,
occupying only one inch, are required to give the impression of red to the eye,
how immense must be the mumber of rays striking the cye in one second, if light
travels at 190,000 mls per second; “You nocdn"t work it out", said Pidder, "the
number will be 444,433,651,200,000". ' : J

b



Bidde s had two clder brothers, onc an actuary, the vilier in yelj ion

and ;1?50 a son who later became 3 distinguished barrister - al1 c[:f tl:cm
hud-smijnr pesers of rapid mental calculation but noac of them developed
their povers 1o the same extent, Fven jn the thi"rd feneration, a prandson
and o granddaughter inherited the same ialents, | ’ ‘

l.,ll:'.\'RI MONDIUX and viTO MANGIAMELE, both of whom were bom in 1826, are an
)n‘tcrcsting pair about whom there was a suspicion that tﬁcy hag be’cnvex -
loitcd by others who taught them rules e.nabiing them to simulafe owe ’
they didn't ,xogscSS. Both were shep])erdé, in veﬁ péor circ;mﬁ;mr))ﬁ;srs

and after short carecrs as exhibitioners retuymed to tfucir shcep oncé more
In 1839 apd 1840 they were brought to Paris and tested by Arayql Cauch .
and others. Mondeux's perfoxmanc_es_ were strii(;ng. :(Me quc%tlo;; .ut‘ tc): him
was the sciution of the equation x4+ S‘lr = 373- o té f:hich he |
.:xnswercd 3 and 4 , not det.ecting the third ,roof =7 anod:ef w'as to find
mtc;:'ra.l solutions for x - y"‘-: 33, to which he. replied z;t once
(67,46 and when asked for avsimpler solutioh he séid irAlstantlly”(/-?: 6 )
As children they were indeed ren;arkable, but M;)ndeux ikf he Qérc reali ? .
stelf-taught like the other prodigies, would haﬁe to bé credited wit.h‘ Zhe
dlscovcry of 'algebraic theorems making him a mathematical géﬁius.‘ In that
casc, he would certainly have achieved far more than he did.

JOHANN MARTIN ZACC'ARIAS DASE (1824 - 1861) 61" Hanburg, on the other hand
w..1s the calculating prodigy who made some special contributions to the ,
history of mathematics . Having had a fair educationb and every opportunity
to develop his paiers he made little progress beyond fcckoninf and nﬁmcriqu
calculation, Mo was dull-witted, knew only German, and rema.in‘ed igorant .

c:f feometry to the end of his life. I held yarious sma1l official posts in
(,cm:u'l)' from tise to time and also gave exl;izbj;ions of hi$ ékill in Germany
Austria and Fngland, While in Vienna he mt St;';ns:zllicky who bﬂ-ccjl hi:m\ to’ "
- apply his povers to scientific purposes and _wa; i;‘xrbduce.d‘ to G.a.uc.s. o
Schuaacher and Petersen, As a lightning :czllcu;n,x.nr ))0 hoids the t.ml:catcn
record for having found the square rgot of a lm.-;d;igi't nuznbc;\ m 5:2’ ﬁﬁnﬁtc‘;
Like the others he had a phenomenal mmogj' nnd ,co.l;l‘ldr rcpc1t nllzfﬂxé nu;nb;r; .
x:r.,-mjnncd in nypor.fommnce onc hour afteorwards .‘ ﬁis ﬁ;cul"ivnr: f'ift t:o--m\:i\:nt
like Rurton's, was ability fo calculate at a plance the numbher ;)f ;hée" in‘

a flock, books on a sheli or the nunhey of Jcr-tcrs in a line of pr.i}xt ’
chosen at randon, His calclations on paper were ,in}'.;rr.'dii\-))' }npicl “lu‘;t alvays
correct, and at the age of 16, Strasznicky taught ixim the formila ; o

I w= ancfand 4 anclowd o amluc L
r & -4 ¥

Ik

and aaked him to cnlculnte ®  approximately. In two months he cirriod
the approximation te 206 places of which the first 200 were correct - a
result which was published in Crelle's Journal 1844. Trom 1844 to 1847 he
was employed in the Prussian Survey and in his leisure time calculated the
natural logarithms of the first 1,005,000 numhers to scven decimal piaces.
On the recommendation of Gauss, the Hamburg Academy of Sciences pave him a
special grant for the purpose of making tables of factors for all numbers
from 7 A 1" to Y but he lived only lonp cnoﬁp_h to finish about half the

work - he was aped 37 when he died.

TRUMAN HENRY SAFFORD (1836 ~- 1901) of Royalton, Vermont, U.S.A., although
always a rapid calculator in his youth, gradually lost his exceptional powers
with education at Harvard where he became a professional astronomer. At the
age of 10 he was examined by experts answering readily such questions as:
'What is the surface arca of a regular nyramid of slant heipht l7l:md vhose
base is a regular pentagon of side 333 - vhich he answered correctly as
33545558 sq. ft. in two minutes. Like Colburn, he factorized large

nurbers with ease but could not say how.

JACQUES INAUDI (1867 - ) who started life as a shepherd spent

the long hours of his watch pondering on nunbers but, wunlike Ridder, used
no concrete representation like marbles etc. - except perhaps 'variants’
such as sheep.. At the age of six his brothcr, an organ-erinder, took him
on tours throughvr‘rovence, during which he eamed a few sous in street _
exhibitions. Mis extraordinary ability in calculatior attracted the atten
tion of some showmen who took him to Paris in 1880, Still igmorant of
reading and writing, he was very impressive in his performances and his
povwers steadily improved wntil he could multiply two nurbers of ten digits
rapidly. In Paris, Binct and Darboux posed him many problems such as the
square oot of F the difference between the souare of 4S¢/and ity
which he found immediately. 1l could find integral roots of cquations and
integral solutions of problems by a method of trial and error, hut his most
remarkable feat was the expression of numbers less than /0° in the form of
a sum of four squares, taking no more than a minute or two. This power
was unique and most mental calculators found considerable strain attompting
it - as indeced have most mathematicians nttompting‘to rrove Rachet de

Moziriac's (1612) theorem that any mumber may be expressed in this form,

which was first proved by Lagranpe in 1770.



ke are indeed indebted to Binet and D;‘Arhoux for detailed descriptions
of 1 typical performarce of Inaudi's, published in the Comptes Rendus and
the Pevue des deux Mondes of 1892, and a complete: analysis of his own
retheds by Pidder, piven in a lecture to the Institute of Civil Inginecrs
in 1856, 1t was fenerally thoupht that as well as having phenomenay,
rerories eost lightning calculators visualited numbers, but both Bidder and
Il relied altopether on articulation and hearinpg., Inaudi always
repeated nerbers proposed to him slowly to his assistant who wrote on a
blackboard, :nd relied on his speech muscles and his ear during calculation;
he never glanced at the written symbols vhich would only confuse him, he
said. Bidder said it would have taken him four times longer if mumbers
were written for him as they would not be so vividly impressed on his imagi-
nation, and never used syrbols at all in his mental prbcedure. He thought
of o meher, like 984 for instance, in a concrete way as a collection whicn
could be arranged in 24 sroups of 41. Dase on the other hand appears to
have visualized the numerals as on paper. Another feature common to many
of them was the ability to repelt the mmbers occurring in a performance
hours afteswards, and a.lso to give the correct sequence of digits forwards
or backwurds from any selected point. Bidder once did this, one hour after-
wards, in the case of a number of 43 digits. He had developed an associative
principle for mmnltipiic;ltiox) at the age of eight, by which he could mltiply
two nuibers of six digits each in about seven seconds - a facility he
acquired by practice at the villape blacksmith's forge where the locals
congregated in those days to match feats of skill. He multiplied from left
to right - contrary to school practice - adding his partial products as he
procecded so that he never had more than two nunbers to add at a time. 1%
is remarkable that Tnawdi also multiplied in this way and sometimes uscd
negative quantities as in 17 x 727 = -7-7(73"*‘/) .
Bidder used a process peculiar to himself which he termed a digital process,

In division

where a 'digitai' s defined as 'the sun of the digits (mod 9)', ~ That the
dipital of a mumber is cqual to the product of the digitals of its factors(medq)
is a theoren which can be applied to find if 73, for instance, is a factor

of 23,141, : '

A curious question has been raised as to whether a law can be found for the
vapidity of mental vorking of calculating prodigics. Bidder stated that in
mltiplying a nwber of n dipits by itselfl he believed the strain on his
mind viried s pn! {assting sirain proportional to time). In the casc of

Dine it scems to have heen n‘, but more detailed information and obscrvation
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would be necded to support any theory on this subject.  Perhaps, some
day, computer scientists, interested in cybeineticn, and behav.oural
psycholopists, interested in numerics, may be able 10 enlichten us when

they come up with the caleulating prodi;m par excellence - an automitic

-~ sclf-propramming digital computer,
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