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IT IS JUST OVER 100 years since the key to essor of Chemistry at Dickenson College, Penn-
the hieroglyphs of the Egyptians and the cunei- sylvania (1311) in his fSI l6CiUf6-

fgrm ()f thg Babylgniang and Sumerians, was "II appears I0 me", /It’ Stlitl, "that the /ll'.$‘l()!'_\,’

discovered by Western scholars. Before that, his- of H" WI 0/‘ rl -vc'i<*r1ce. is a proper intro-
toriahs of the EXACT SCIENCES, were depett_ dizctioii to the st1!u'_v of it, as giving a clear
dent upon earlier Writers’ none of whom Could ti/id concise view of the tnanner in which
have had realty rst hand knowtedgg of the tmprovemeiits have been effected: as jurnish~
Writings of of the Vanished NEAR EAST_ mg‘ rhie (.'(llll‘l0Il' against future e1'1'oi~s, by

exhibiting the I77lS'f£l/{P9 of S‘Il[7(’I‘l()I’ mi/ids‘ of
ERN CWill5atiOnS~ those of Egypt and Babylon olden ti/ties; and as rendering merited honour

Even if W6 g0 back as far as Platg and Her- to those who have beneted nza/1/(ind by their
odotus, our real knowledge of pre-Hellenistic ‘/l'~"“""""""“‘-U
science is of doubtful authenticity. Whenever It “’e_a°CePt the tl‘e5'5> thfit a deeP knowledgesome high authority was heeded to support a of the ‘history, of whichever is our own particular
theory or principle, the writer might ascribe some discipline, is essential to the serious scholar,’ then
~~thScOvety»~ to the Chaldeahs or thg ancignt it is also clear that our history must be reliable,
Egyptians’ or even the ChiheSe_ And that ChhCh_ authentic, and, as far as possible, from original
ed the argument. SOUI'C€S.

. . To avoid remainin in the realm of eneralitiesThese immutable sources ained thus an un- - - g g
_ g _ , I will mention some of these clichés, which stillwarranted reputation, even as Aristotles works - ith

did up to about the time of Bacon. Few dared remain W uS'
dispute them. Thus, as the centuries drifted by, I The story of the apple falling from the tree
historians and writers generally, on the exact ' on to Isaac Newton’s head, thereby originat-
sciences, merely relied on the histories of prev— ing Newton’s Law of Universal Gravitation and
ious historians, and so built up, amongst the his Laws of Motion, is still given prominence in
genuine results of scientic research, a series of journalism and in the synthetic histories of
historic clichés, which even in the 20th century science and philosophy.
are still given credence.

“Why?” one may ask, “should we
2 Galileo’s name is still linked indissolubly with

place the ' the Leaning Tower of Pisa, from the top ofhistory of science, or indeed any history, on so which he is tephted to have dropped unequal
high a level in modern studies?” -weights, to show they reached the ground sim-

There are many answers to this question. I ultaneously.
will give as mine, the introductory words of These stories are both ctions, but pleasant
Thomas Cooper, graduate of Oxford, and Prof- ones.

7W __
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3 The opening lines of Chapter I of Lancelot pyramid, if he used British inches, and discarded
’ Hogben’s “Mathematics for the Million". the original Egyptian cubits and palms. He con-

[Wonderful Title 16 impressions up to 1945], are cluded somehow that Christianity (?) or at least
. . . a Christian God, was responsible for the pyramid

“There is a story about Diderot, the encyc- and not the Idolatrous Egyptians. [d. 1900]. How
lopaedist and materialist—”. !!! much this “mystic and paradoxical” work is

Certainly there was a story, but it was not responsible for the fanciful and wondrous stories
history! In 1954, I traced it back to E. T. Bell subsequently told about the Great Pyramid of
(1937) (Men of Mathematics) to Florian Cheops, I can only guess, but it must have been
Cajori (1919) (History of Mathematics), to De considerable.

1l\:{1(;fiZl:l]t(1(8]7;))Lt tl(-)1; Pfilltc-Egzgiii,’ git 5 Let us go back further in historical time. If
was in Thiebauws “Mes Souvenirs de Vingt ans there is any one mathematical fact that the
dc Séjour A Brlinu The story is that in 1774 at man-in-the-street remembers of his school days, it
the Court of the Empress Catherine II of Russia ls Pythagoras’ Theomm’ Whlch he recalls as “the
the famous mathematician Euler proved to square on the hypotenuse,“ He may also re‘Didot by algebra the existence of God, member that Pythagoras celebrated his discovery
thuSH_ ’ of this theorem (Euclid I,47_), by roasting an

“Monsieur, a + bnzx’ done, Dieu existez Ox, ]ust as the residuum of l'llS,(tl1€.l'1"l8_.I‘l in the_i streets physics is Archimedes Principle, the
n principle of running naked through the streets

repondezl of Syracuse, shouting out (in Greek), “Eureka!lt is enlightening to read the versions of these Eureka; I have found itty’
stories in their chronological order. Each his- We have no evidence at ah that Pythagoras
terlah adds a llttle teueh Qt hls 9Wh- proved the famous theorem honoured with his

It reminds me of the ctional story told of the name. Indeed oddly enough, the particular proof
trenches in France during World War 1. A verbal in Euclid’s Elements, variously referred to as,
message sent from the front line back to division- “The Bride’s Chair”, “the Asses’ Bridge”, “the
al H/ Q beginning as, “Send us reinforcements— Pons Asinorum”, “the Peacock’s Tail”, is the
we are going to advance”, ended up as (after only proposition of that famous book, the proof
passing from man to man), “Send us three and of which Euclid is known to have been respon-
fourpence—we are going to a dance.” sible for. The others were the work of previous

We cannot here look at all the changes made. ge°1heter$- Ehelld Was the master e0llat0r-
It must suice to say that the originator of the Ihdlsphtahle evldehee» that the $e'ealled PYth"
Story Speeienhy stated in his hook, agorean Theorem and its implications, if not its

“I do not assert the truth of any of these formal proof, was known over 1000 years before
facts, I say only that they were talked about, Pythagoras was born, comes to us from the
and were believed by the inhabitants of the Babylonian Clay tablets in cuneiform. Dating
North-” from -1900 to -1600, the famous tablet Plimpton

and in the English translation of Thiebault’s 322, the Oldest known document on number
Work (in 1306 Philadelphia)» he mehtleh Qt the theory, belongs to the Plimpton Collection of
Star)’ is made Columbia University, New York. It has three

A full English translation of the story was not columns of numbers in sexagesimals, giving 15
available until I published it in the American Pythagorean Triads, some of extraordinary mag-
Mathematical Monthly in February 1954, to- nitude, e.g.
gether with, I trust, a “debunking” of the story, 1.10 6,480 4961 8161
and a clearing of the characters of a very devout 1.4 13,500 12709 18541
Euler, and a thoroughly competent mathematic- This far transcends the trivial discovery that
ian, Diderot, neither of whom at all tted the 32 -{- 42 = 52; and the existence of some scribal
circumstances related by Thiebault. errors (in Plimpton 322) notably the error of the

sexagesimal, 3, 12, 1 for 1, 20, 25 (or 11,521
4 Plalll Smythi a5tr°h°rher"R°Yal for Seetlahd for 4,825), the explanation of which was sought

' (1345) Wrote a V0lUI11il10llS t0111e “QHI 111- by Assyriologists for many years, nally led to
h6rita11Ce in the Great Pyramid” With0l1t ever the understanding that the Babylonian scribe was
being in Egypt, but relying upon measurements using the rule, well known to the later Greeks,
taken hY a Mr TaYler, Pre‘/ed thakl all eellrate that primitive triads were derivable from the
(and modern) value of tr was determinable, by formulae,
relating the height, the base and perimeter of the (P2 _|_ q2), zpq, (p2__q2)_
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The explanation of this error, by me, in the sponded with a letter (April 20 1964), in which
Aus. Jr. Sci. Oct. 1953, establishing the cred- he returns to the attack on these formulae, and
ibility of the use of the formulae above, seemed
after a decade, to have successfully withstood the
criticism of the mathematicians. And so it turned

again presses his own theory, that they used the
formulae,

l l( Iout! O. Neugebauer of Brown Univ. Rhode Is., k» k/2 ()\‘l- K li "5 (?\— K )-
the world’s greatest authority in this eld, re-
placed 3 pages of the earlier editions of his book,
“The Exact Sciences in Antiquity”, (TESIA) in
which he gave Dr Evert Bruin’s interpretation
of Plimpton 322, by no more than half-a-page
explaining what I had written in Oct. 1953, in the
1962 Edition of TESIA.

There is an odd quirk to this story. In Jan-
uary of this year (1964) I published a brief
article in Problem I of the Cuneiform tablet BM
34568 (dating from the Seleucid Kings, abt.-
25O) in Aus. Jr. Sci. It contained 19 problems
on Pythagoras’ Theorem.

Problem I was so simple that few Assyriol-
ogists looked at it critically. Thureau-Dangin had
published a translation in, “Textes Mathemat-
iques Babyloniennes” in 1938. The problem was

Strength to his arm!!!
ButI am in good company, and it is pleasing
to see, that what one publishes in this particular
eld, is at least read carefully by some historians.
In fact the two formulae are based essentially
on the same theory. The difference is academic
only.

6 Lastly let us examine the popular stories
‘ about the famous Thales, the “father of

Greek Mathematics”, and one of the “Seven
Wise Men”. He is usually credited with the
theorem of “the angle in a semicircle”, the “vert-
ically opposite angles theorem”, and similar tri-
angles, for nding e.g., the height of a pyramid
by the sun’s shadow of a vertical stick. None of
these is really authentic, and they are trivial

to nd lne nypotennse of a rlgnetriangle given enough to tolerate. But he is also credited withthe two sides, 3 and 4.
Instead of squaring 3 and 4 and adding to get

25, and thus obtaining \/25 = 5 for the hypot-

/23 $75 M
<1 ,‘,l

U
A

predicting an eclipse in -584 (May 28), as well
as predicting a fall of meteors. I quote Neuge-
bauer (Proc. Amer. Phil. Soc. Dec. ’63).

“At no time of its existence could Babylonian
astronomy predict that the path of a certain
solar eclipse would cross Asia Minor....
Not before the Renaissance, could one compute
eclipse paths, because this requires a much
better knowledge of Solar parallax, than the
observational methods of antiquity, restricted
to naked-eye techniques, could provide.
That Thales had even the faintest idea of the
problems involved, is out of the question.”

; 7 I must mention that in this same journal,

W;/,=, //I//////r{",'§,¢'1sY+"
"A.‘All:‘.“‘

enuse, the scribe writes, “add half your length
to your breadth”, so that % of 4 + 3 = 5, or he
continues, you may, “add a third of your breadth
to your length”, so that 4% of 3 +4-=5, as
before. Thureau-Dangin did not comment on
this unexpected method of solution.

In pursuing the scribe’s method to the other
problems I naturally enough used the, by now
accepted data, that,

(P2 + <1’), Zpq. (p2——q2),
to produce the pythogorean triads I spoke of
earlier.

A reprint of this article being by me sent to
Dr Evert Bruins of Holland, we are good friends,
who, “bloody but unbowed”, immediately re-

' Neugebauer refers to the long standing cliche
regarding the origin of geometry from the inun-
dation of the elds in Egypt by the annual ood-
ing of the Nile, as a “simple nursery story”.

We now look at the great mass of new detail,
in the early history of Science of the pre-Hellen-
istic era, which has only in the last 100 years
become available.

It is surely an odd circumstance, that the
oldest known civilisations, become the subject of
the most recent historical researches.

In speaking of the cuneiform clay tablets, and
referring to the history of Science therein, I have
conned myself, for obvious reasons, to the dis-
cipline of Mathematics. But for others of us in
this general study, there are many other elds
which are crying out for specialists’ attention.

It should be understood that the decipherers
of the cuneiform script, rst called the language
“Assyrian”, but it was soon discovered that there
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was a “Babylonian” ‘dialect, also an earlier and and legal documents, might total more than threemore 2lI1C1€1’lt.“SUl'n€I'l&I1”..Th6 rst two, are now times that number!
called collectrvely Akkadian , although the orig- The whole eld of the Study which
inal name of Assyriology for the general study, und th h d. f A . 1 . .d
is still retained. The same scri t it was found e e ea mg O Ssyno Ogy’ ls now so W1 e’p 7 9

was used for other languages, such as those of “at hardly any Om person can expect to Cover
the Hittites, Hurrians and Elamites, and the oc- a Its facetS' Most ASSyn9l(.)g.1Sts. nOW.C0nne
curence of the tablets over the vast area of Asia them-Selves to a speclc Subcllvlslon In Whlch. theyMinor, and the Islands of Crete and are interested, and for which they are suitably
Cyprus, means that a tremendously wide eld quahed
opens up to us. Clay tablets were even found in Ih the tieid Ot Mathematics, some speetaeuiatEgypt, at Te]1-e1_Armana, a Circumstance at rst successes have been achieved, and it appears that
digbgligvgd by ASSyI‘iQlQgiStS_ astronomy is rapidly catching up to its closely

_ related parent subject, and may soon surpass it.Cl t bl t E tl O 300 f tl'i ill - - - -Th ay a et]: lnht gtypb E6; 3 gmh The historian of medicine has here a really
b ey were Olég O Ee a esifhan as Sue fruitful eld for investigation, and there is a need
fcame Scattere Over llr°pe' en Someone for scholars in it. We ma mention som by e su -

dlscoveled they were genulne’ perhaps the earl' divisions in which scholars and researchers arei St X l f i I ti l Cl. l ' - - -C e amp ‘is O ln ema Ona lp Omatlc COrreS' badly needed‘ in the histories of technolo- ’ 83'»pondence. A hurried search for the ‘scattered metanur economic O - 1 - 1 thgy, s, s cia sciences, aw, an -texts followed, by museums and universities. mpology and religion And remember that the
Literally thousands of clay tablets have, and teeetdsi e‘/eh though ttagmehtatl’ ahd disparate,

afe now being ungarthed, a medley Qf abundant extend Cl'lfOl'lOlOglC2llly OV6I‘ [W0 IO lll']I'€6 tl'1OllS21I'l(l
and disparate matter of political and cultural Yeats, ahd tememhet aise, that it is less than
detail, economic history, stories of creation, 2000 years sihee the hifth Of Christ-
myths, religious texts, prayers, conjurations, Sum- Whoever will V ntur - t th Id f A -

ero-Akkadian dictionaries, Mathematics, Astro- Ology must rely in trzlglliions Oi thz Spisciigg
nomy, Medicine, law, agreements, sales, records, tablets in which h€ is int I St d f th 1-

i ld t <1 t fllkd eee’ mm em"6ga Oiiumen S’ an econollllc tex O a ln_ S‘ guist and philologist, or become one himself, inIn the library of Assurbanipal, copies of all im- which case in the earlier ear maint in- h-. . . y s, a ing is
portal“ texts’ Wlltten by Skllled andh aplprentlce status in his own discipline must suffer And onelb I I Cl i ll l (l i isen es’ lame ln We Olganlse Sc O0 S’ were must remember that the languages of the Cunei-
deposlted lt w_aS probably, tlle rst and the form tablets are multifarious. That’s where the
largest lendlng llbraly of antlqulty mathematician had a tremendous advantage. The

Of upwards of a half-a-million tablets excav- sexagesimal number system is constant through-
ated from Irak, now re-interred in European and out them all, with some minor differences in the
U.S. museums, but mostly in the British Museum, early Sumerian. Of course, for example, someone
only about 300 mathematical texts have been might think of a collaboration of, let us say an
translated and published. Of these, about two- M.B., Ch.M., and a philologist, or a lawyer and
thirds are table texts, and one-third problem texts. a philologist. Of course one at least, or both,
The reciprocal table texts were of enormous ex- would of necessity need to spend some years on
tent. More than 300 tablets were omen texts the Continent of Europe, U.K., or U.S.A.,
referring to animals, plants, human beings, because that is where the tablets are! And as far
heavenly bodies, of unbelievable variety. Some as I know, although we have University Schools
200 contain lists of Sumerian words and their of Archaeology, and History of Science, I do not
Akkadian equivalents with additional readings. know anywhere in Australia, where one could
About 50 make a group of “epic” texts of fables, learn as a student, the Sumerian or Akkadian lan-
wisdom, proverbs, apotropaic (to avert evil) con- guages, nor for that matter, Hieratic, Demotic, or
jurations, and some of prayers. There is a Her- Hieroglyphic. Australian Archaeology connes
culean task for the scholars who would relate itself mostly to statuary, ornaments, vases, monu-
the Assyriological data of the clay tablets to the ments and architecture. I suspect that the course
Old Testament. given at the University of N.S.W., is probably

Tablets of Sales, rentals’ loans, marriages, the only one of its specic kind in Australia.
adoptions, wills, letters, and records generally, It is mY h°Pe that there Wiii he mete itl due
probably total between 30 and 40 thousand. t1me-
According to Oppenheim of the Oriental Institute,

- - - - - - - An address delivered to the Melbourne University School ofof Chicago University, Sumerian administrative History and Philosophy of Science, May, 1964_
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