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Pre-Euclidean geometry and Aeginetan coin design: some further remarks. (English
summary)
Arch. Hist. Exact Sci.66 (2012),no. 5,557–583.1432-0657

In 1990, Benno Artmann [Math. Intelligencer12 (1990), no. 4, 43–50;MR1076534 (91i:01006)]
observed in a paper concerned with geometric motifs on ancient Greek coins that those from
Aegina postdating 404 BCE (when the population was allowed to return from exile) carried a
motif very close to the diagram ofElementsII.4 on the reverse, whereas those antedating 431
(when Athens expelled the population) display other patterns—in particular, from c. 480 onward,
a square divided by skew lines in five parts. The obverse always shows a very precisely executed
tortoise.

In 2008, David Aboav suggested [Arch. Hist. Exact Sci.62(2008), no. 6, 603–612;MR2457063
(2009h:01004)] that this skew diagram was meant to divide the square in equal parts. For this
purpose, he silently replaced Artmann’s illustration where this is obviously neither the case nor the
intention by another one (for which he gives no reference, not even mentioning that a substitution
has taken place) where equality might have been intended. The point of his article is that this
division can be performed exactly by means of the last proposition of (Raymond Archibald’s
reconstruction of) Euclid’sBook on Divisions.

Given the high quality of the tortoises, it is already improbable that the obvious deviation of
Artmann’s specimen from equality should be the outcome of sloppy work. Worse, if one inves-
tigates the whole development (as can be done adequately on the British Museum Catalogue of
coins from Attica, Megaris and Aegina [B. V. Head,Catalogue of Greek coins. Attica—Megaris—
Aegina, Longmans, London, 1888]; see archive.org/details/acataloguegreek00medagoog) one will
discover that the skew pattern develops over time from a square divided into eight equal triangles
by the diagonals and parallel transversals; at some moment, five (sometimes only four, some-
times six) of these become incused while three remain filled. These triangles then begin to be
placed more or less symmetrically, in the end filling the whole square and in this way produc-
ing the skew pattern. Nothing in this development suggests an intention of equal areas, and many
specimens contradict it. Quite apart from its dubious speculations about Pythagorean influence,
Aboav’s paper is hence better disregarded.

Nonetheless, Aboav’s paper is the starting point for the present author, who takes the intention
of equal areas for granted (while refuting Aboav’s general conclusions) and suggests a post-404
transformation of this pattern into the one recallingElementsII.4. He adds a claim that the ratio
between the areas the two subsquares of this diagram is2 : 1, and that between their sides is thus√

2 : 1 (leaving out a few specimens where the latter ratio is clearly much larger, namely around
1.8 : 1). He then shows how such a diagram can be constructed by means of a quartered circle,
where a square is inscribed in one quarter and another one circumscribed on the quarter opposing
it diagonally. This he connects to Plato’sMenoandTimaeus, to the golden section, to Hippocrates’
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lunules, etc.
Unfortunately, even here the empirical basis contradicts the starting point. Of 17 specimens

which the reviewer has measured (those from the British Museum, and web reproductions from
Altes Museum in Berlin and from various British collections), three exhibit a ratio of the sides
between1.8 : 1 and1.85 : 1 (always measuring from the outer edge of the incusion to the middle of
the separating ridge). The remaining 11 specimens have a mean value of 1.37, a standard deviation
of 0.15, and no tendency at all to cluster around 1.4. There is a kind of cluster between 1.18 and 1.4,
with mean value 1.28 and standard deviation 0.08, and then five specimens falling between 1.46
and 1.64. Once again, given the care with which the turtles are depicted, any attempt to approach
the ratio

√
2 : 1 can be safely discarded.

On two specimens, the letter A or the letter I is inscribed in the small square. The author takes
them to stand for the number 1 in the alphabetic and the Attic numeral system, respectively. He
admits (footnote 7) that one specimen which he knows about has A in the square and continues
IΓ in the adjacent rectangle, but that does not disturb him. He is unaware that others (with a left-
right inversion of the diagram) haveAIΓ in the rectangle continuing with I in the square, or still
other letters (∆,E,X etc.)—as pointed out in the British Museum catalogue, these, when not
abbreviatingAIΓINA, stand for the names of magistrates in office.

Beyond that, the author takes the circles, etc., which he superimposes on his reconstructed
diagrams as the “explicit topic of the coin design” (p. 581).

Since the empirical basis is absent, there is no reason to investigate (nor summarize) the derived
hypotheses. In the author’s opinion, “since there is no documentary evidence about [the Aeginetan
coins], we must rely on speculation” (p. 580), and “the coins’ significance lies not just in the
thoughts which went into their design but also in the ones which they provoked [in the mind
of the modern author]” (p. 582). The question is whether such private impressions of “Greek
mathematical ingenuity” (p. 582) were not better published on a private web site. So far, the late
Benno Artmann has the last reliable word on the coins from Aegina.

Reviewed byJens Høyrup

References

1. Aboav, D. 2008. Euclid’s book on divisions of figures: a conjecture as to its origin.Archive for
History of Exact Sciences62(6): 603–612. http://www.jstor.org/stable/41134293. Accessed 10
Feb 2012MR2457063 (2009h:01004)

2. Archibald, R.C. 1915.Euclid’s book On divisions of figures:...with a restoration based on
Woepcke’s text and on the Practica Geometriae of Leonardo Pisano.Cambridge: Cambridge
University Press.

3. Artmann, B. 1990. Mathematical motifs on greek coins. The Mathematical Intelligencer 12:
43–50. doi:10.1007/BF03024032.MR1076534 (91i:01006)

4. Artmann, B. 1999. Euclid: The creation of mathematics.New York: Springer,
http://books.google.de/books? id=Hp2DQgAACAAJMR1695164 (2000d:01006)

5. Boeckh, A. 1819.Philolaos des Pythagoreers Lehren—nebst den Bruchstncken seines Werkes.
Berlin: Vossische Buchhandlung

6. Cornford, F.M. 1935.Plato’s cosmology—The timaeus of plato translated, with a running

/mathscinet/search/publications.html?pg1=IID&s1=89015
/mathscinet/pdf/2457063.pdf?pg1=MR&amp;s1=2009h:01004&amp;loc=fromreflist
/mathscinet/pdf/1076534.pdf?pg1=MR&amp;s1=91i:01006&amp;loc=fromreflist
/mathscinet/pdf/1695164.pdf?pg1=MR&amp;s1=2000d:01006&amp;loc=fromreflist


commentary.Routledge: Hackett Publishing Company, 1997. Quoted from the reprint
7. Diels, H. 1901.Herakleitos von Ephesos: griechisch und deutsch.Berlin: Weidmannsche

Buchhandlung
8. Figueira, T.J. 1981.Aegina, society andpolitics. Monographs in Classical Studies.New York:

Arno Press.
9. Fowler, D.H. 1999.The mathematics of Plato’s Academy—a new reconstruction, 2nd edn.

Oxford [u.a.]: Clarendon PressMR1699273 (2000c:01004)
10. Gregory, A., and R. Waterfield. 2008. Plato—Timaeus and critias. Oxford world’s classics.

New York: Oxford University Press,
11. Head, B.V. 1911.Historia numorum, a manual of Greek numismatics, new and enlarged edn.

http://www.snible.org/coins/hn/index.html
12. Heath, T.L. 1921.A history of greek mathematics, Vol. I—From Thales to Euclid. Oxford: The

Clarendon PressMR0654679 (84h:01002a)
13. Heath, T.L. 1949. Mathematics in aristotle. Oxford: Clarendon and Oxford University Press.

Quoted from the reprint 1970MR0029822 (10,667d)
14. Hoyrup, J. 1990. D́ynamis, the Babylonians, and Theaetetus 147c7–148d7.Historia Mathe-

matica17: 201–222. http://akira.ruc.dk/∼jensh/Publications/1990MR1069226 (92c:01007a)
15. Kaplan, R., and E. Kaplan. 2010.Hidden harmonies: The lives and times of the Pythagorean

theorem.New York: Bloomsbury PressMR2807919 (2012e:01003)
16. Knorr, WR. 1975.The evolution ofthe euclidean elements—A study of the theory of incom-

mensurable magnitudes and its significance for early greek geometry.Dordrecht, Holland and
Boston: D. Reidel.

17. Kraay, C.M. 1976.Archaic and classical Greek coins. The Library of numismatics.London:
Methuen. http://books.google.de/books?id=SlNmAAAAMAAJ

18. Kroll, J.H. 2002.Staatliche Mnnzsammlung Manchen—Attika, Megara, Aigina, Sylloge Num-
morum Graecorum, Vol. Deutschland, Heft 14. Munchen: Hirmer

19. Kroll, J.H., and N.M. Waggoner 1984. Dating the earliest coins of Athens, Corinth and Aegina.
American Journal of Archaeology88: 325–340

20. Neugebauer, O., and A. Sachs. 1945.Mathematical cuneiform Texts, American oriental series,
Vol. 29. New Haven: American Oriental Society and the American School of Oriental Research
MR0016320 (8,1d)

21. O’Connor, J.J., and E.F. Robertson. 1999.Hippocrates of Chios.MacTutor History of Math-
ematics http:// www.gap-system.org/∼history/Biographies/Hippocrates.html. Accessed on 28
Feb 2012

22. Olsen, S.A. 1985.The pythagorean plato and the golden section—A study in abductive
inference.University of Florida. Dissertation presented to the Graduate Council of the Uni-
versity of Florida, http://openlibrary.org/books/OL24475039M/ThePythagoreanPlatoa
nd thegoldensection.

23. Popper, K.R. 1950.The open society and its enemies, Revised edn. Princeton: Princeton Uni-
versity Press

24. Ross, W.D. 1928. Metaphysica. InThe Works of Aristotle, ed. W.D. Ross, Vol. VIII. Oxford:
Clarendon Press (page numbering is only by Bekker numbers)

/mathscinet/pdf/1699273.pdf?pg1=MR&amp;s1=2000c:01004&amp;loc=fromreflist
/mathscinet/pdf/654679.pdf?pg1=MR&amp;s1=84h:01002a&amp;loc=fromreflist
/mathscinet/pdf/29822.pdf?pg1=MR&amp;s1=10:667d&amp;loc=fromreflist
/mathscinet/pdf/1069226.pdf?pg1=MR&amp;s1=92c:01007a&amp;loc=fromreflist
/mathscinet/pdf/2807919.pdf?pg1=MR&amp;s1=2012e:01003&amp;loc=fromreflist
/mathscinet/pdf/16320.pdf?pg1=MR&amp;s1=8:1d&amp;loc=fromreflist


25. Rucker, R. 1982.Infinity and the mind: The Science and philosophy of the infinite.Brighton,
Sussex: The Harvester Press. http://books.google.de/books?id=iYSkPwAACAAJMR0658492
(84d:03012)

26. Seaford, R. 2004.Money and the early Greek mind—Homer, Philosophy, tragedy.Cambridge:
Cambridge University Press

27. Shell, M. 1993.The economy of literature. Softshell Bks.Baltimore: Johns Hopkins University
Press, http:// books, google.de/books?id=aFefxqBFC54C

28. Szab́o, A. 1978.The beginnings of greek mathematics, synthese historical library, Vol. 17. Dor-
drecht, Boston and Budapest: D. Reidel Publishing Company and AkadTmiai Kiadó. English
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