Hippocrates Chius. — Lroyp Geoffrey, The alleged fallacy of Hippocrates of Chios : .
Apeiron XX 1987 103-128. | The geometer Hippocrates of Chios produced a series
of prouis on the quadratures of lunes, which some ancient writers interpreted as a
claim to having achieved the quadrature of the circle, but the precise nature of Hip-
pocrates’ alleged fallacy is not made clear. Inspection of available sources suggests

that Hippocrates’ work on lunes contained no such fallacy. [2434
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Hippocrates of Chios is recognised as a figure of cardinal importance
in the early history of Greek mathematics. He is indeed the first Greek
mathematician for whose work we have substantial evidence in the
form of a detailed report and commentary. These are in Simplicius’
Commentary on Aristotle’s Physics — a report which itself draws exten-
sively on earlier sources. If we discount, as we surely should, the gener-
ally unreliable testimonies in such sources as Diogenes Laertius and
Proclus attributing a number of theorems and proofs to heroic figures
in the legendary beginnings of Greek mathematics such as Thales and
Pythagoras, we may say that Hippocrates provides the first definite
evidence available to us by which to judge the aims, techniques and
especially the proof procedures of early Greek mathematics.

The aim of this paper! is to review the evidence concerning one

1 This paper is derived from one session of the Cambridge ancient philosophy
seminars which were devoted to Simplicius’ Commentary on the Physics during
1985-86. It benefited not just from the comments made on the occasion of that
session, but also from the joint exploration, by all the members of the seminar
throughout the year, of Simplicius’ strategy and tactics in this work and espe-
cially of his recurrent criticisms of Alexander. What this paper owes to that
last point will become obvious: I owe, in effect, the inspiration of the chief
line of argument developed here to the seminar and wish to record at the out-
set my debt to all my fellow-participants. I should also like to thank those
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104 Geoffrey Lloyd

specific aspect of Hippocrates” work on the quadrature of lunes,? name-
ly the question of what fallacy, if any, his proofs contained. This ques-
tion cannot be dissociated from five others. First, what is the fallacy
that Aristotle has in mind in the passage in the Physics, 185al4ff., on
which Simplicius is commenting when he gives his report on the work
of Hippocrates? Second, what is the fallacy Aristotle accuses Hippo-
crates of at Soph El 171b13ff? Third, what fallacy, if any, does Eude-
mus ascribe to Hippocrates? Fourth, what fallacy, if any, does
Alexander ascribe to Hippocrates? Fifth, what are Simplicius’ views
on these questions and on the substantive issue of the fallacy that Hip-
pocrates committed? If the argument of this paper is sound, the con-
clusion is that Hippocrates himself is to be exonerated from any fallacy.

II

Although there is nothing that could be called an orthodox interpreta-
tion of Hippocrates’ fallacy, certain assumptions are commonly made
in commentaries on the issue,® and I shall begin by setting out some
points often taken to be secure or well grounded. Aristotle’s text at
Phys 185a14ff. distinguishes between quadrature by means of segments
— which it is the business of the geometer to refute — and Antiphon’s

who have been kind enough to let me have their detailed comments on an
earlier draft of this paper, especially to Myles Burnyeat, David Fowler, Wilbur
Knorr, Henry Mendell, Malcolm Schofield, Robert Wardy and Christian
Wildberg.

2 The bibliography at the end of this paper sets out the main works of modern
scholarship that have discussed aspects of the problem: they will be referred
to in the notes by author’s name and year of publication.

3 For what follows see, for example, Heath (1921), 183ff.; cf. Thomas (1939),
236f., 310f. There are, however, far more sophisticated recent analyses of Hip-
pocrates’ work in Knorr (1981), 151ff.; (1982), 127ff.; (1986), 26ff; and Mueller
(1981), 146ff. Mueller in particular inclines to the view that Aristotle does not
have Hippocrates in mind at Phys 185a14ff. and that we are in no position to
say what the false proof ascribed to Hippocrates at Soph El 171b13ff. was.
Knorr, who contemplates the possibility that Aristotle has misrepresented Hip-
pocrates ([1986], 31), thinks Hippocrates himself may have presented the last
of the lunule quadratures reported by Eudemus as a successful reduction of cir-
cle quadrature though not as a resolution of that problem (ibid., 36).
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The Alleged Fallacy of Hippocrates of Chios 105

quadrature — which, because of its ungeometrical basis, the geometer
has no duty to refute. On the basis of reports in Themistius* and
Philoponus® as well as in Simplicius, the ‘quadrature by means of seg-
ments’ is attributed to Hippocrates and confirmation of this is often
found in the reference to Hippocrates and to a spuaring by means of
lunes in connection with some yevdoypaenua at Soph El 171b13ff. The
question then arises of what Hippocrates’ fallacious quadrature was.
On the basis of Simplicius’ report, Alexander is interpreted as ascrib-
ing to Hippocrates the following two quadratures: (1) that of a lune
on the side of an inscribed square,® and (2) that of three lunes on the
sides of an inscribed hexagon plus a semi-circle.” Alexander is further

Diagram 1

4 Themistius, In Ar. Phys 3.32ff., Schenkl
5 Philoponus, In Ar. Phys 31.3ff., Vitelli
6 Heath (1921), 185, paraphrases the argument as follows:

Suppose that AB is the diameter of a circle, D its centre and AC, CB
sides of a square inscribed in it. On AC as diameter describe the
semicircle AEC. Join CD. Now, since AB2 = 2AC?, and circles (and
therefore semicircles) are to one another as the squares on their di-
ameters, (semicircle ACB) = 2 (semicircle AEC). But (semicircle ACB)
= 2 (quadrant ADC); therefore (semicircle AEC) = (quadrant ADC).
If now we subtract the common part, the segment AFC, we have
(lune AECF) = A ADC, and the lune is “squared.”

See diagram 1.
7 Heath (1921), 186, paraphrases the argument as follows:

Next take three consecutive sides CE, EF, FD of a regular hexagon
inscribed in a circle of diameter CD. Also take AB equal to the
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represented, on the basis of the same report, as having attributed to
Hippocrates the fallacious claim that he had squared the circle. The
grounds of this claim were (a) that having given a quadrature of one
lune in (1) he could take it that he had given quadratures also of the
three lunes in question in (2), and (b) that having given a quadrature
also of the three lunes in question in (2), and (b) that having given
a quadrature of those three lunes plus a semi-circle in (2) he could claim
that the semi-circle itself (and so also a circle) had been squared, once
the rectilinear figure equal to the three lunes is subtracted. But, it is

Diagram 2

radius of the circle and therefore equal to each of the sides. On AB,
CE, EF, FD as diameters describe semicircles (in the last three cases
outwards with reference to the circle). Then, since CD? = 4AB? =
AB2 + CE2 + EF? + FD?, and circies are to one another as the
squares on their diameters, (semicircle CEFD) = 4 (semicircle ALB)
= (sum of semicircles ALB, CGE, EHF, FKD). Subtracting from each
side the sum of the small segments on CE, EF, FD, we have
(trapezium CEFD) = (sum of three lunes) + (semicircle ALB).

See diagram 2. Heath goes on to note: ‘The author goes on to say that, sub-
tracting the rectilineal figure equal to the three lunes (“for a rectilineal figure
was proved equal to a lune”), we get a rectilineal figure equal to the semicircle
ALB, “and so the circle will have been squared.” This conclusion is obviously
false, and, as Alexander says, the fallacy is in taking what was proved only of
the lune on the side of the inscribed square, namely that it can be squared, to
be true of the lunes on the sides of an inscribed regular hexagon. It is impos-
sibie that Hippocrates (one of the ablest of geometers) could have made such a
blunder.’
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The Alleged Fallacy of Hippocrates of Chios 107

then also commonly argued,® Hippocrates could not have made such
an obvious blunder as that in (a), namely that of thinking that because
he had squared one type of lune in (1) he had also squared the lunes
in question in (2). It is then observed that in the sequence of quadra-
tures of lunes that, following Eudemus, Simplicius goes on to report,®
there is no paralogism. Not finding Simplicius’ own attempted diag-
nosis, or rather diagnoses,® of where the fallacy lay very convincing
or helpful, modern commentators have offered several competing
views of which the following are the principal:

According to Heiberg, ! Hippocrates thought that because he had
squared every kind of lune — viz., lunes with an outer circumference
equal to, greater than, or less than, a semi-circle — he thought he had
squared every lune. This is a version of Eudemus’ interpretation as
it is represented by Simplicius, as we shall see.’?

According to Bjérnbo,® Hippocrates knew what he had done — and
what he had not — but deliberately described what he had done in
language calculated to mislead, viz., to give the impression that every
lune had been squared.

According to Heath,* Hippocrates knew what he had done, but
was trying to put what he had discovered in the most favourable light.
Where Bjornbo charges Hippocrates with a calculated ambiguity, Heath
merely charges him with a foolish one.

According to Ross,?® Hippocrates undertook his quadratures of lu-
nes in the hope of squaring the circle, but did not claim that he had

8 Van der Waerden (1961), 132, however, merely remarks: ‘therefore, if it were
possible to “square” the three lunules, it would also be possible to “square”
the semicircle and hence the circle. This led Hippocrates to study the squaring
of lunules, bounded by arcs of circles.’

9 Simplicius, In Phys 60.22ff., see below (section 5).
10 In Phys 68.32ff., see below (section 6).
11 Heiberg (1884), 337ff., especially 343f.
12 Cf below, p. 000 on In Phys 60.22ff. and 67.3ff.
13 Bjérnbo (1913), cols. 1792ff.

14 Heath (1921), 196f., n.1. Cf. Heath (1949), 35, where he agrees with Ross that
Aristotle has misunderstood Hippocrates.

15 Ross (1936), 463ff., followed by Thomas (1939), 310f., note b.
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done so, though he was misunderstood by Aristotle as having made
that claim. Thus while the other three lines of interpretation leave Hip-
pocrates’ reputation in one or other way not unblemished, Ross
resolves the problem of reconciling Hippocrates’ fame as a mathema-
tician with Aristotle’s as a commentator on mathematics firmly in favour
of the former. Hippocrates himself is blameless: the fault lies squarely
with Aristotle who misunderstood him.

II1

Some of the weaknesses in points commonly taken to be reasonably
secure can be identified quite quickly. I shall deal with some relating
to the evidence of Aristotle, Themistius, Philoponus and Eutocius, be-
fore turning to a detailed examination of the testimony of Simplicius.

First, Aristotle does not, of course, explicitly mention Hippocrates
in Phys 185a14ff. Moreover when he there talks of a quadrature by me-
ans of segments, the question of whether it is to be identified with a
quadrature by means of lunes is one that already exercised Alexander,
according to Simplicius.1¢

Again, in another passage in Aristotle often adduced in connection
with Hippocrates, namely the discussion of reduction at Pr Anal
69a30ff., where Aristotle uses the example of a circle ‘with’ lunes'” be-
coming equal to a rectilinear figure, Hippocrates is not mentioned by
name, nor in any event is there any reference to a paralogism.

In fact, then, the only passage in Aristotle where Hippocrates is
named in connection with faulty reasoning of some sort is that in Soph

16 In Phys 69.1f., see below (section 6). Although at In Phys 55.26ff. when about
to give Alexander’s version, Simplicius says that a lune is a segment of a cir-
cle, later, at In Phys 69.1f., he praises Alexander for hesitating over whether
the quadrature by means of segments is the same as the quadrature by means
of lunes and he goes on to note that by the definition in Euclid Elements III
(definition 6) — where segments are said to be contained by a circumference
and a straight — lunes are not segments.

17 petd: whether what Aristotle has in mind is a quadrature by means of lunes,
or whether peta should be taken strictly and the reference is to a quadrature
of a circle together with lunes (as in the fourth quadrature reported by Eude-
mus according to Simplicius), is disputed. In either case Aristotle here uses
this as an example of an acceptable, not a fallacious, piece of reasoning.
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The Alleged Fallacy of Hippocrates of Chios 109

El 171b13ff., though the interpretation of that text too is far from
straightforward. The main difficulties are as follows. Aristotle draws
a distinction between certain yevSoypagripata (where he may have
either reasoning or construction or both in mind) that are eristic and/or
sophistic, and others that are neither. He mentions Bryson’s quadra-
ture as an example of one that is sophistic.’® The non-eristic class in-
cludes some where the yevdoypagnua is ‘to do with what is true’ and
this is illustrated with the remark ‘such as that of Hippocrates or (i)
the quadrature by means of lunes.’

Given that this sub-category is ‘to do with what is true,” there is
presumably some correct mathematical reasoning concerning the
subject-matter where the yevdoypaenua or yevdoypagripata occurred.
However that is not the main problem, which lies rather in the am-
biguity of ‘or.” Are we given one illustration, or two? That is, is the
‘or’ epexegetic (the ‘quadrature by means of lunes’ explains which of
Hippocrates’ extensive geometrical studies is in question), or is it dis-
junctive (we have two examples: one from Hippocrates, the other the
quadrature by means of lunes).! If the latter, then Hippocrates can-
not, on this score, be associated with an Aristotelian criticism of a quad-
rature by lunes at all. On that reading we are simply not told what,
in Aristotle’s view, Hippocrates’ wevdoypdenua was. The fact that Hip-
pocrates is reported by Proclus to have been the first to have composed
a book of Elements?® means that there were plenty of different areas
of Hippocrates’ work where Aristotle might have found some paralo-
gism. However, by the same token, the failure to specify the mistake
in question is very surprising, for Aristotle leaves it to his reader to
understand the illustration as if it were well known.

The criticism that Aristotle has not made the example clear has less
force on the first, epexegetic reading of ‘or’ — generally favoured by
modern commentators. Yet even on that reading the illustration must
be acknowledged to be telegraphic. There are, of course, plenty of other

18 On the question of what Bryson’s quadrature was, and how it may have
differed from Antiphon’s mentioned at Phys 185a17ff., see, for example, Heath
(1921), 221ff.; Wasserstein (1959); Mueller (1982), 151ff., 160ff.; Knorr (1986),
26ff.

19 For the former view, see, for example, Heath (1949), 34: for the latter Mueller
(1982), 150f.

20 Proclus, In Euc. I, 66.7ff.
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highly elliptical illustrations in other Aristotelian texts (for instance the
reference to Antiphon at Phys 185a17). At the same time in such cases
there is an evident risk that the illustrative allusion is an interpolation,
e.g., arising from a gloss: nor in this instance can that possibility be
ruled out.”!

The testimonies of Themistius and Philoponus need not detain us
long since their value for the reconstruction of Hippocrates is in both
cases minimal. When Themistius comments on Phys 185a14ff. he first
mentions Hippocrates by name, as well as Antiphon, and his text con-
tains some statement to the effect that Hippocrates squared only the
lune on the side of the inscribed square.?2 But then at the crucial point
where the nature of Hippocrates’ paralogism is explained, Themistius’
text is lacunose.? The editors generally supply the lacuna with material
derived from Simplicius: but then Themistius provides no indepen-
dent corroboration of Simplicius’ view. In any event, unless the state-
ment that Hippocrates squared only the lune on the inscribed square
was qualified in the passage where our text is corrupt, it suggests that
Themistius is unaware of the other quadratures described in the report
of Eudemus given by Simplicius,? and in that case Themistius would
have to be said to be very poorly informed on the question.

In Philoponus’ Commentary on the same passage in the Physics, the
report on Hippocrates” work is extremely brief. It credits Hippocrates
with a quadrature of the lune, but then simply accused him of think-
ing that from this could be inferred the quadrature of the circle.?

21 This point was made forcefully at the Cambridge seminar by Myles Burnyeat.
Diels, in his edition of the Presocratic philosophers, square-bracketed the
phrase ‘or the quadrature by means of lunes,” and Ross (1949), 491, took that
to be a (correct) gloss, borrowed from Soph El 172a2. See also Mueller (1982),
151n. 20.

22 Themistius, In Ar. Phys 3.33ff., 4.2
23 See Schenkl’s apparatus, at Themistius, In Ar. Phys 4.2

24 Eudemus, as we shall see, ascribes four quadratures to Hippocrates; see below
(section 5). Alexander is quoted by Simplicius as discussing two, that of the
lune on the side of the inscribed square, and that of three lunes on the sides
of an inscribed hexagon plus a semi-circle; see below (section 2). However, so
far as lunes on their own are concerned, Alexander discusses only one.

25 This would appear to be the force of the expression ¢fn cvAloyileaBar at
Philoponus, In Ar. Phys 31.9; cf. also 31.24-7.
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Finally there is a neglected passage in Dutocius’ Commentary on Ar-
chimedes’ Dimension of the Circle (264.12ff, Heiberg-Stamatis) to which
Wilbur Knorr has kindly drawn my attention. Here Dutocius first shows
that he is aware of the relevance of Archimedes’ proposition on the
area of the circle to problems of circle quadrature (cf. below n. 32). Then,
like Simplicius (at In Phys 54.12ff., see below), Eutocius brackets Hip-
pocrates and Antiphon as mathematicians who had produced paralo-
gisms in this connection ‘about which those who have examined
Eudemus’ History of Geometry and who are acquainted with the
Aristotelian Honeycombs [viz., Sporus’ work of that name] will have
exact knowledge.” Unfortunately, although Eutocius’ credentials as a
mathematician are considerable, his testimony, like those of Themistius
and Philoponus, is altogether too indeterminate to help to resolve the
substantive questions that concern us here. In particular Eutocius does
not distinguish Hippocrates’ work from Antiphon’s, nor does he actu-
ally specify what either Eudemus or Sporus had had to say on the sub-
ject. Like Themistius and Philoponus, Eutocius is clear that paralogisms
of some kind are involved, but he is quite unspecific about their na-
ture. Nor can we say whether the diagnosis of paralogism in the case
of Hippocrates stems from Eutocius’ own reading of Aristotle or from
his study of the commentators beginning with Eudemus and continu-
ing all the way down to Eutocius’ own teacher, Ammonius. The pos-
sibility that Ammonius himself was the major formative influence on
Eutocius here is an intriguing one, but no more than that. Ammonius’
other pupil, Simplicius, tells us of the conversations he had with his
teacher on this topic (In Phys 59.23ff., see below), but Simplicius’ report
does not retail Ammonius’ interpretation of Hippocrates.

v

It is, of course, on Simplicius himself that we have to rely not only
for his view on our problem, but also for those of Alexander and of
Eudemus. Simplicius’ discussion falls into six main sections, and in
the evaluation of his testimony insufficient attention has sometimes
been paid to the articulation and overall strategy of his argument.
Section 1. In In Phys 53.28-55.24 Simplicius makes some general com-
ments on Aristotle’s text (53.28-54.11), remarks that many tried to
square the circle and names Hippocrates as well as Antiphon among
those who mistakenly believed they had succeeded (54.12-19) and then
proceeds to discuss Antiphon's attempt (54.20-55.24). But after giving
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his own account of Antiphon, Simplicius then records, expressly to
disagree with, Alexander’s interpretation on the point at which Anti-
phon breached the principles of geometry (55.12ff.). The issue on which
Simplicius, claiming the authority of Eudemus behind him (55.23), dis-
agrees with Alexander here, does not concern us.2¢ But it is important
to note that on this point, as so often elsewhere,?” Simplicius is keen
to establish a distance between his own line and Alexander’s, in part,
of course, to claim superiority for his own.

Section 2. In Phys 55.25-57.29. Picking up Aristotle’s remark that it
is the geometer’s business to refute the quadrature by segments, Sim-
plicius first notes that Aristotle is referring to the quadrature by lunes
that was discovered by Hippocrates (55.25-8). Simplicius then gives,
in the rest of this section, Alexander’s version of this quadrature.
Although Aristotle is the understood subject of Aéyor 6¢ é&v in 55.26,
as of gnoi in 55.25, the understood subject of pnoi at 56.1 is probably,
rather, Alexander, who is the source of the version that follows. That
he is the source becomes clear — if there were any doubt on the mat-
ter — from a comparison between 57.25-9 (the diagnosis of the fallacy)
and 60.18ff. where that diagnosis is expressly attributed to Alexander
with the words ‘as I said.’

As we have noted, the fallacy lies in Alexander’s view (according
to Simplicius) in taking the lune on the side of the inscribed hexagon
to have been squared because the lune on the side of the inscribed
square has been, or, as it is put at 57.25ff., in taking universally what
has not been proved universally. It should, however, be remarked that
from 56.1 to 57.29 Hippocrates is not named. It is clear, for example from
60.18-21,28 that Simplicius represents Alexander as attributing the fal-
lacy to Hippocrates. But so far as the exegesis of the fallacy at 56.1 to
57.29 goes, that could have come from a general commentary, in Alex-

26 Simplicius objects that the principle that Alexander says is violated (namely
that a circle touches a straight at one point only) is not a geometrical hypothe-
sis, but a theorem proved in Euclid Elements III (16). Simplicius prefers to be-
lieve that the principle breached is that geometrical magnitudes are infinitely
divisible, citing Eudemus as support for this view.

27 Cf. note 1 above. Within his comments on Phys 185al4 alone we have further
examples at 59.4ff., 59.17ff., 60.18ff., 60.22ff., 67.7ff. and 68.32ff., and possibly
also, as I conjecture below, at 58.13ff.

28 See also 67.7ff. Cf., however, on 69.3f. below.
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ander, on the paralogism Aristotle had in mind at Phys 185a14ff. without
any specific attribution to Hippocrates. The style of the proof, and even
of the diagnosis of the fallacy at 57.25ff., is impersonal throughout with
the exception of two verbs in 56.19-21 which imply a reference to some-
one conducting the proof?? — although he is not named. It seems pos-
sible that the explicit attribution of the fallacy to Hippocrates is a
comment by Simplicius that has intruded itself into a report that other-
wise follows Alexander closely.

Alexander’s text, which is Simplicius’ source at this point, no doubt
had as its chief goal the exegesis of Aristotle’s Physics — where no men-
tion is made of Hippocrates. Moreover, despite the confidence that Sim-
plicius expresses at 60.18ff. and implies elsewhere, that Alexander
attributed the fallacy he reports to Hippocrates, doubt is cast on that
by a passage in the final section of Simplicius’ commentary to which
we shall come in due course. There, at 69.3-4, Simplicius raises as a
possibility (though he does not follow it up) that the paralogism that
Aristotle was thinking of was not the proofs of Hippocrates, but some
others ‘one of which Alexander also cited.” Yet if Alexander had ex-
pressly named Hippocrates as the author, it is surprising that Simplicius
did not add that Alexander mistakenly attributed that proof to
Hippocrates.3?

Section 3. In Phys 58.1-59.22. In this section Simplicius first gives
(58.1-24) what he describes as an alternative ‘simpler’ proof of the quad-
rature of the circle by means of lunes which he attributes to certain
unnamed ‘these people too’ (58.4). This simpler proof takes it that once
the lune had been squared, viz., the lune on the side of the inscribed
square, then so too had the circle, because a circle can be deemed to
be constituted by the lunes into which it is divisible without remainder.
But to this Simplicius then records, at 58.9-13, the objection that the

29 8eitacg 56.19; napdtar 56.20.

30 I note, for what it is worth, that in the pseudo-Alexandrian commentary on
Soph El, at 90.7ff., Wallies, a distinction is drawn between Hippocrates’ quad-
rature and the quadrature by means of lunes which is there ascribed to Anti-
phon. Similarly the paraphrase of Soph El which is often ascribed to Sophonias
distinguishes between the quadrature by means of lunes (also there ascribed
to Antiphon) and Hippocrates’ quadrature in its admittedly garbled report at
29.27ff., 29.34ff., Hayduck. (That Antiphon is the correct reading in the
paraphrase at 29.34, not Hippocrates, becomes clear from a comparison with
30.35f.)
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circle is not so divisible, for there is always a gibbous-shaped remainder
in the middle contained by the lines of the lunes on either side. Sim-
plicius does not here mention his source, either for the ‘simpler’ proof
or for the objection, though we might conjecture Alexander (who had
been used at 56.1-57.29, and who is to be cited expressly again at 58.25)
at least for the proof and very possibly also for the objection. Whether
or not that is the case, Simplicius himself goes on at 58.13ff. to raise
his own objection to the objection that he has just recorded: Simplicius
says that the key point is not that the whole circle cannot be divided
into lunes, but that not every lune had been squared.

Picking up Alexander expressly again at 58.25ff. Simplicius then
gives the view of some unnamed Tivég who think that the circle can
be squared if they give an arithmetic proof, viz., that a (so-called) cir-
cular number is equal to a square one. But this would be, according
to Alexander (the subject of pnoiv at 59.2), a proof not from geometri-
cal but from arithmetical principles. To this, yet again, Simplicius has
two main objections: (1) at 59.4ff. on the way that the arithmeticians
defined ‘circular’ numbers; that is, not (as Alexander supposed) by the
addition of successive odd numbers, but as a number that ends in the
same digit as its factors;3! (2) at 59.17ff. Simplicius says it is unlikely
that anyone thought that if they had found the same number to be
both circular and square, they had thereby squared the (geometrical)
circle too. He concedes, however, that perhaps the discovery of that
property in numbers stimulated the inquiry into the geometrical quad-
rature of the circle.

Section 4. In Phys 59.23-60.22. There is then an interlude during
which Simplicius reports conversations he had with his teacher Am-
monius relating to, among other things, such matters as the relation-
ship between rectilinear angles and horn angles. To Ammonius’ point
that there are non-homogeneous geometrical magnitudes, Simplicius
reports his own reply, the gist of which is the distinction between
non-homogeneous magnitudes that are also incommensurable (such

31 Simplicius gives 25 and 36 as examples of numbers that are both square and
circular by Alexander’s definition, the first being both 5 x 5and 1 + 3 + 5 +
7 + 9, thesecond both6 x 6and1 + 3 + 5 + 7 + 9 + 11. But Simplicius
gives 4, 9 and 16 as examples of numbers that are square but not circular by
his own definition (though they are by Alexander’s), and he gives as examples
of numbers that are circular by his definition (though not by Alexander’s) 125
(i.e., 25 x 5) and 216 (i.e., 36 x 6).
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as the horn angle with the rectilinear angle) and those that are not.
Simplicius is evidently impressed that one quadrature of a lune (on the
side of the inscribed square) had been proved infallibly: given that the
lune is of the same kind as the circle, what is there to prevent the cir-
cle also being squared, it too being a figure enclosed by circumferences
(59.30£f.)? To emphasise the point that the quadrature of the circle is
not to be rejected too swiftly Simplicius cites lamblichus” Commentary
on the Categories (at In Phys 60.7ff.). lamblichus claimed that the
Pythagoreans discovered the quadrature of the circle and noted that
later further solutions (which Simplicius labels ‘mechanical’) were given
to the problem by Archimedes, Nicomedes, Apollonius and Carpus.
That is an impressive list of names, to be sure, but Simplicius gives
no detailed account of their work, and some doubts might be expressed
about precisely how clear Simplicius himself is on whether, or on what
conditions, the circle could be squared.3?

Section 5. In Phys 60.22-68.22. The longest, and of course from many
points of view the most interesting, section in Simplicius’ commen-
tary — and the one that has received most attention in modern scholar-
ship — is the report, based on Eudemus’ History of Geometry, of
Hippocrates’ sequence of four successful quadratures, that is of lunes
with an outer circumference equal to, greater than, and less than, a
semi-circle and finally of a lune together with a circle. Many questions,
concerning for example the use of the term tpfiua at 61.14-19, have
been elucidated by modern scholarship,? and especially the issue of

32 Although Simplicius twice cites exactly the same passage from lamblichus’
commentary on the Categories, that is to say both here in In Phys and in his
own commentary on the Categories, In Cat. 192.18ff., Kalbfleisch, he gives no
details of the works mentioned in either context, and in some cases, even with
such other evidence as we have at our disposal, the reconstruction of their
contents continues to defeat modern scholarship. Conversely, Simplicius does
not here mention that in the Dimension of the Circle Archimedes demonstrated
that the area of a circle equals that of a right-angled triangle where one side is
equal to the circumference, the other to the radius of the circle. The circle can
then be squared provided that the circumference can be rectified, that is that
one can construct a straight line equal in length to it. The ancient commenta-
tors’ views on the question of the conditions for solving circle quadrature are
discussed by Knorr (1986), ch. 8.

33 On the difficulties of the use of Tufipa at In Phys 61.7, 12, 13 and 15 — and
the fluctuation in the sense, there, between ‘segment’ and ‘sector’ — see Rudio
(1902), 41ff.; cf., e.g., Knorr (1982), 182f. The major attempts to distinguish be-
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the additions and modifications Simplicius has made to Eudemus’ ac-
count. The broad conclusions we may draw on that issue are clear. Sim-
plicius says (60.27ff.) that he will quote Eudemus word for word, adding
a few things from Euclid’s Elements for the sake of clarity, because Eu-
demus set out his explanations in a concise form according to ancient
practice. Yet Simplicius has clearly done more than just add the rather
frequent references to the Elements, notably (1) at 63.19ff. where Eu-
demus omitted ‘as clear’ (so Simplicius supposed) the quadrature of
the lune with an outer circumference greater than a semi-circle — where
Simplicius then supplies what he thinks this proof would be, and (2)
at 64.25ff. where Simplicius gives what he considers the handiest proof
of a certain equality.3*

Nevertheless, enough of the substance of Eudemus’ report has been
transmitted to allow us to form a picture of the scope and quality of
Hippocrates” work — at least as Eudemus reported it. As Knorr has
put it in a recent article:

From the technical point of view, it reveals a full mastery of the materi-
als presented in Euclid’s Books I, IIl and VI. Eudemus’s account indi-
cates further that the work had a careful deductive structure. Not only
are the constructions presented and their quadratures effected in fully
systematic fashion, but preliminary theorems are proven on which
these quadratures depend.®

We may allow that some of this systematic quality may be due to Eu-
demus. But, unless we reject his account as a total fabrication (and there
are no good grounds for doing that), it provides impressive evidence
of Hippocrates’ ability in the matter of quadratures of lunes — in that
he has identified, and provided proof of, four of the limited number
of such quadratures that are possible.3¢

tween quotations from Eudemus and Simplicius’ own comments have been
those of Bretschneider (1870); Aliman (1883); Heiberg (1884); Schmidt (1903);
Rudio (1907); Tannery (1912), 339ff.; Heath (1921), 183ff.; Becker (1936); van
der Waerden (1961), 131ff.

34 As Heath notes (1921), 194, Simplicius gives a lengthy proof of the fairly

straightforward point in question.

Knorr (1981), 151

For modern accounts of the conditions on which Hippocratean lunes can be

squared, see, for example, Tannery (1912), 366ff.; Heath (1921), 199f.; Steele
(1936); Knorr (1986), 36ff.

& &
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The broad conclusions we may reach concerning the relationship be-
tween Simplicius and Eudemus, and between Eudemus and Hippo-
crates, are not in serious doubt. But we are concerned here with the
specific question of Simplicius’ account of Eudemus’ interpretation of
Hippocrates, that is of Eudemus’ evaluation and criticism of Hippo-
crates’ quadratures. One key point is that Eudemus is represented by
Simplicius as offering an interpretation that differs from Alexander’s. This
is indeed the way in which Simplicius introduces his long account of
Eudemus. At 60.18-21 he had just reported Alexander’s view of Hip-
pocrates’ fallacy, namely that having squared only the lune on the side
of the inscribed square he took it that he had done so also for the lune
on the side of the inscribed hexagon. Simplicius continues at 60.22ff.;

‘0 pévror Eddqpoc &v 1§ [ewpetpxd lovopiz odx &xl tevporywvexi
whevpiic Beibal prot tdv Inmoxpdryy v w0l prnvioxou tetpayoviopdy, dhhd
xabéhov, @ &v g efmow el ap mic pyvloxos Ty dxtdc mepipeav F

25 lony Exer fuwoxhiov 7 peifova 7) Ehdrrova, tetpayovi{et 88 6 ‘Inmuxpdryg
xai tov Tonv fuuwxhiov Eyovia xai tdv pellova xat tdv éhdrrova, xabdlov
&v el Bederyos ds Boxel.

However Eudemus in his History of Geometry says that it was not on
the side of the square that Hippocrates showed the quadrature of the
lune, but, as one might say, universally. For if every lune has an outer
circumference equal to, or greater than, or less than, a semi-circle,
and if Hippocrates squares the lune with a circumference equal to a
semi-circle and the one greater and the one less, he would have proved
it universally, as it seems.

Then again at 67.3ff., having given Hippocrates’ first three quadratures
corresponding to those three types of lune, Simplicius puts it:%

oGtws piv odv & Txwo-

xpdtys mdvta pyvioxov dretpaydvicey, eimep xal tdy fptxoxiiov

5 xal TV peilova fpxvxhion xal thy Ehdrrova Eyovra Ty éxtdc
neprgépetav.”

37 Tannery (1912), 349 and 365, suggested emending the text of Simplicius by ex-
cluding ndvra and einep xai at In Phys 67.3. Cf. however Rudio (1902), 5%.;
Heath (1921), 196 n. 1; Knorr (1986), 34ff.
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AN obyl tdv dmi T¥s ToD tetpaydvov Thevpdis pbvov, ds & 'AXE-
favBpoc lorépnoev, ob pévior obBE tdv xOxhov Emeyelpnoe tetpaywvicar Sk
twv mepl iy tod &aydvov mhevpav pyvicxwy, &g xal tobto & "Ahébav-

10 3pds @nowy.

Thus Hippocrates squared every lune, if [he squared] the one that
has an outer circumference of a semi-circle, the one greater than a
semi-circle and the one less. But he did not [square] only the lune
on the side of the square, as Alexander recorded: nor indeed did he
try to square the circle by means of the lunes on the side of the hexa-
gon, as Alexander also says.

Now doubt may arise on two points: first, on whether or how far
in either passage Simplicius is offering verbatim quotations from Eu-
demus; and, second, on whether, at 67.4, ‘every lune’ is used loosely
for ‘every kind of lune’ (viz., each of the three types mentioned in the
succeeding einep clause, and cf. also 60.24ff.) or whether it is used strict-
ly for every single lune. But, on the first point, while it is absolutely
clear that the references to Alexander at 67.7f. and 9f. cannot have been
in Eudemus since Alexander lived several centuries after Eudemus,
Simplicius is certainly offering what he represents as Eudemus’ in-
terpretation of Hippocrates. Moreover it is also perfectly clear — and
from our point of view crucial — that the idea that Hippocrates squared
every lune/every kind of lune is an inference, not a report of a claim
that Hippocrates himself made.3

The questions (1) as to whose inference it was (Simplicius’ or Eu-
demus’) and (2) whether it was the strong claim (every single lune)
or merely the weaker one (every kind) are, comparatively, of minor
importance. It might look as if the weak claim, by itself, is innocuous
enough: I shall return to that shortly. But that one or other or both
of Simplicius and Eudemus made the strong claim as well is clear. The
strong claim is certainly what Simplicius needs at 69.12ff. where he
canvasses as one possible interpretation of Hippocrates” fallacy that
it was based on the final quadrature given by Eudemus, namely that
of a lune together with a circle. On this interpretation, the fallacy con-
sisted (rather as it had done in Alexander’s version) in arguing that

38 Note, in particular, the expression &v &in 8edetyg in the apodosis of the con-
ditional sentence at 60.27.
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because the circle and the lune together had been squared, and the
lune itself had been squared universally (ka8oAiké6g, 69.13), it could
be taken that the circle itself had been squared — that is, when the
rectilinear area equal to the lune with which it had been squared is
subtracted. Nevertheless a little later, at 69.23ff., Simplicius points out
that there is no question of Hippocrates having actually squared every
single lune. The essential point is, of course, that, however much lunes
differentiated as to the extents of their outer circumference had been
covered, lunes also differ indefinitely as to their inner circumferences.
In each case in his quadratures Hippocrates took lunes whose inner
circumference is defined as fulfilling certain strict conditions, notably
in respect of the similarity of the segments they form to other segments
of the outer circumference.

If Eudemus made only the weak claim that Hippocrates had squared
every kind of lune (as might be suggested, perhaps, by the expression
that qualifies ‘universally’ at Simplicius 60.24, ‘as one might say’) then
Simplicius is being highly disingenuous,* though even the weak claim
in Eudemus allows Simplicius to score points against Alexander.* Yet
even the weak claim, if it was all that Eudemus himself made, is itself
a touch disingenuous, in that differentiation by the extent of the outer
circumference is a totally inadequate way of classifying lunes, given
that these differ also as to their inner circumferences. In either event,
then, there is an element of potentially misleading overinterpretation
of Hippocrates in Eudemus’ account as reported by Simplicius.

I return, however, to the fundamental point that Hippocrates is not
said to have made either the weak or the strong claim himself.

Section 6. In Phys 68.32-69.34 [see Appendix (Ed.)]. In his conclud-
ing section, having finished his exposition of Eudemus’ account and

39 For by the time he gets to his concluding section, at 69.12ff., Simplicius is
writing as if every lune had been squared (including the lune on the inscribed
equilateral triangle which is in question in the final quadrature reported by Eu-
demus, where a lune together with a circle is squared). Yet, as already
remarked, Simplicius immediately goes on to point out that there is no ques-
tion of Hippocrates having squared every single lune.

40 That is to say the two points referred to at 67.7ff., namely that it was not just
the lune on the side of the inscribed square that Hippocrates squared, and
there was no question of attempting to square the circle by means of the se-
cond quadrature given in Alexander’s report, that of the circle together with
three lunes on the sides of the inscribed hexagon.
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noted that Eudemus’ authority is to be respected because he was closer
to Hippocrates’ times (viz., than Alexander) and was a pupil of Aristo-
tle, Simplicius returns to the question of the fallacy that Aristotie had
in mind in the passage of the Physics at issue. He canvasses three pos-
sibilities (69.1ff.) but in the final analysis leaves a certain indetermina-
cy in what his own view of the matter was. (1) First, it may be that
Aristotle’s expression ‘quadrature by means of segments’ ‘refers enig-
matically’ ‘to the quadrature by means of lunes’ (and Alexander was
right to hesitate about whether these are to be identified). (2) Or, it
refers not to the proofs of Hippocrates, but to some others, ‘one of
which Alexander also cited.” If, as appears to be the case, both these
possibilities refer to Alexander’s version of the fallacy (set out in sec-
tion 2, 55.25-57.29), they differ only on the question of whether the
author was indeed Hippocrates and on whether it was the only falla-
cy that Aristotle had in mind. (3) The third possibility is the one to
which [ have already referred in the last section, namely that Aristotle
was censuring the quadrature of the lune together with a circle on the
grounds that it was not a quadrature of the circle as such. Simplicius
suggests that this might more strictly be called a quadrature by means
of segments, since segments are indeed used in the proof.4! We then
have his exploration of the possibility that Hippocrates’ quadrature of
lunes had been given ‘universally,” followed by his remark that Hip-
pocrates did not, in fact, square every lune.

\%

We may now take stock of the results of our inquiry so far.

(1) The only direct reference in Aristotle to a paralogism by Hippo-
crates is that in Soph El 171b13ff., where the paralogism may, but need
not, be identified with a quadrature by means of lunes.

41 Diels’ text at In Phys 69.6 refers merely to the ‘three segments in the lesser cir-
cle.” Heath's translation (1921), 198, following Tannery and Rudio, supplies
what is needed (unless, that is, Simplicius has garbled his own point) namely
‘the three [in the greater circle] and those in the lesser circle.” It should,
however, be remarked that segments figure in one role or other in all the
quadratures of both Alexander and Eudemus, not just the final quadrature of
Eudemus: cf. Ross (1936), 464.
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(2) Themistius, Philoponus and Eutocius provide no worthwhile tes-
timony on the problem that is independent of and an addition to what
we have from Simplicius.

(3) Alexander’s version of the fallacy Aristotle has in mind at Phys
185al4ff. diagnoses a blatant error but it is open to doubt that Alex-
ander ascribed it explicitly to Hippocrates.

(4) The evidence at Simplicius In Phys 54.12ff., and 58.1ff. confirms
what we in any case know from other sources,‘2 namely, that there
were plenty of attempts at squaring the circle before and after Aristo-
tle, over and above any attributable to Hippocrates.

(5) The quadratures ascribed to Hippocrates by Eudemus as reported
by Simplicius are all impeccable. They are quadratures of lunes, and
of a lune together with a circle. They contain however, no attempt at
a quadrature of a circle on its own, whether by means of lunes or any
other method.

(6) Eudemus’ interpretation, given by Simplicius, differs from Alex-
ander’s, for example in suggesting that Hippocrates squared lunes
‘universally,” but that is an inference, not a report of what Hippocrates
himself claimed.

VI

If we take the above as our starting-points, how far does it seem pos-
sible to answer our original questions, or at least to assess the likeli-
hood of different combinations of answers?

First, five lines of interpretation look distinctly unpromising:

(A) It seems extremely unlikely that Hippocrates in fact committed
the paralogism that Alexander thinks Aristotle had in mind at Phys
185a14ff. Anyone who showed such a mastery of the four quadratures
reported by Eudemus could hardly have made the mistake of confus-
ing lunes on the side of an inscribed square with lunes on the side
of an inscribed hexagon or of believing that because he could square
the first he could also square the second.

42 See, for example, Plutarch on Anaxagoras, de exil 17, 607F (DK A 38), and
Aristophanes’ Birds 1001ff. The evidence is discussed in full by Knorr (1986),
254f.
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(B) For the same reason — the evident high technical skill of Hip-
pocrates’ actual quadratures — it seems just as unlikely that Hippo-
crates took his quadrature of lune plus circle to justify any claim to
have squared the circle on its own.

(C) Of the modern interpretations I referred to, Heiberg’s again in-
volves accusing Hippocrates of a gross confusion on the limits of the
proofs he had given, the claim that he had squared every lune. But
in addition to the argument from Hippocrates’ mathematical ability,
we may say that it appears that Eudemus at least knew of no such claim
made by Hippocrates — for otherwise he would not have needed to
infer it.

(D) That last point tells also against Bjornbo’s view, according to
which, although Hippocrates knew what he had done, he deliberate-
ly described it in terms calculated to mislead: again, Eudemus appears
not to know of any such description, though it corresponds to Eude-
mus’ own interpretation.

(E) Equally, Heath’s interpretation, that Hippocrates was a fool
rather than a rogue, runs into similar difficulties. Putting it that Hip-
pocrates ‘was merely trying to put what he had discovered in the most
favourable light,”#* Heath did not specify further what Hippocrates’ own
self-misrepresentation was, but he was commenting on In Phys 67.3f.,
the remark about the squaring of every lune, and as we have seen, it
is unlikely that Hippocrates himself claimed that.

One or other version of three other possible lines of interpretation
seem more promising.

(F) A modified version of Heath’s line of interpretation might be
viable, that Hippocrates made some remark that helped to mislead
Aristotle into thinking that he had claimed to square the circle. Though
it seems that Eudemus found no statement in what he knew of Hip-
pocrates to the effect that every lune had been squared, we cannot rule
out the possibility that, in describing his work, Hippocrates in some
way exaggerated its implications for the study of the quadrature of the
circle. Knorr’s suggestion (above n. 3) was that he may have present-
ed the last quadrature of lune plus circle as a successful reduction
(though not as a resolution) of the problem of circle quadrature. That
by itself can hardly be said to help to exonerate Aristotle, who should

43 Heath (1921), 196 n.1
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have been quite clear, in general, on the difference between those two
claims.

However, we might go further and conjecture that in introducing
his work Hippocrates made some vague general claim —~ for example,
to the effect that the study of the quadratures of lunes provided the
key to the problem of squaring the circle — that helped to give rise
to Aristotle’s, still mistaken, accusation. For example where Hippo-
crates might have meant that his study contributed to understanding
the problem of circle quadrature, Aristotle took him to mean that it
solved it. It must, however, be emphasised that that would be pure
conjecture.

(G) On the view favoured by Ross and others the blame for the mis-
understanding lies squarely with Aristotle. It must, however, be point-
ed out that — if Aristotle was not in part misled by some ambiguous
or rhetorical claim in Hippocrates — the misunderstanding would be
gross. It would, indeed, be an egregious mistake if, on the basis solely
of the Hippocratic quadratures that we have reported by Eudemus,
Aristotle concluded that Hippocrates had claimed that he had squared,
or even that he could square, the circle.

Both (F) and (G) assume that Aristotle charged Hippocrates with
a fallacious quadrature of a circle, at least at Soph El 171b14ff. and prob-
ably also at Phys 185a14ff. if he has Hippocrates in mind there. In both
(F) and (G) Aristotle’s competence is, in one or other way, in ques-
tion:# either he failed to see through Hippocrates’ rhetoric, or he sim-
ply misunderstood what Hippocrates had done. On either (F) or (G)
it remains an open question whether any of the later commentators
suspected that a misunderstanding had arisen. Eudemus, who has a
thorough knowledge of Hippocrates’ quadratures, nevertheless (I sug-
gested) overinterprets them with the inference that he had squared
every lune/every kind of lune. The possibility arises that in so doing
he was attempting to exonerate Aristotle: that is, that Eudemus saw
that Aristotle would only have some justification for charging Hippo-

44 Yet the text of Pr Anal 69a30ff., mentioned above, may suggest (if ‘with’ is
taken strictly) that Aristotle knows of a valid quadrature of a circle together
with lunes. The extent of Aristotle’s ignorance about, and lack of understand-
ing of, mathematics has often been the subject of exaggerated comments: see
Milhaud (1903), and contrast, for example, Heiberg (1884), 344.
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crates with a fallacious quadrature if Hippocrates had, or could be
represented as having, made some claim to have given a generalised
quadrature of lunes. It is, however, notable that Alexander has an in-
dependent line. Although the first quadrature he reports is similar to
the first Eudemus ascribes to Hippocrates,* thereafter Alexander’s view
of the paralogism Aristotle has in mind at least at Phys 185a14ff. differs.
Moreover, Simplicius, though favouring Eudemus, does not straight-
forwardly endorse his interpretation. Neither Alexander nor Simplicius
mentions the possibility of a misunderstanding of Hippocrates,
although Simplicius is far from resolving all the puzzlement he express-
es in the course of his discussion.

(H) As a third possible line of interpretation, the second sugges-
tion that Simplicius offers in his final section, namely at 69.3f., might
be followed up. Someone else, not Hippocrates, committed the paralo-
gism reported by Alexander. It was that paralogism that Aristotle had
in mind (possibly with others) at Phys 185a14ff. Alexander himself did
not ascribe the paralogism to Hippocrates, though Simplicius initially
represents him as envisaging Hippocrates (one reason why Simplicius
might assume this is because of the similarity between the opening
quadrature on the side of the inscribed square and the first quadra-
ture expressly attributed to Hippocrates by Eudemus*). Eudemus over-
interpreted Hippocrates but did not diagnose any paralogism in the
quadratures he reported. Simplicius introduces his long report from
Eudemus in part to claim superior knowledge on the matter of Hippo-
crates’ quadratures to Alexander. But while Simplicius uses Eudemus
as a stick to beat Alexander with, his doing so in this context is, on
this line of interpretation, unwarranted for two quite separate reasons.
First, neither Aristotle at Phys 185al4ff., nor Alexander commenting
on that passage, had Hippocrates in mind: so the introduction of a
lengthy exegesis of Hippocrates’ quadratures of lunes is a gratuitous
display of learning. Second, both Aristotle at Phys 185a14ff., and Alex-
ander on that passage, have some paralogism in mind: but (on this view)

45 Both, that is, deal with the same lune, on the side of the inscribed square: the
proofs themselves, however, proceed differently.

46 See above n. 45. But the possibility that Hippocrates came to be associated
with any quadrature by means of lunes simply because he was the most fa-
mous name connected with quadratures of lunes cannot be ruled out.
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Hippocrates at no stage committed any paralogism, neither did he claim
that he had squared, or could square, the circle.

The points in favour of (H) are considerable. On (H) there is no call
(a) to consider Hippocrates’ mathematical ability flawed, (b) to charge
him with rhetorical exaggeration, (c) to charge Aristotle with grossly
misrepresenting him at Phys 185al4ff., or (d) to accuse Alexander of
misrepresenting Aristotle in turn in his comments on that passage. The
chief source of confusion, on (H), is, of course, Simplicius. Taking Alex-
ander to have Hippocrates in mind, Simplicius has a pretext to dis-
play his own greater learning: he can quote Eudemus at length to
contradict Alexander’s interpretation (supposedly) of Hippocrates.
Nevertheless in Simplicius’ favour it must be noted that although in
the first five sections of his commentary the possibility that neither
Aristotle at Phys 185al4ff. nor Alexander on that passage envisaged
Hippocrates is not allowed to surface, it is Simplicius himself who men-
tions that possibility in his final section.

But if, over a very considerable stretch of the evidence, the superi-
ority of (H) to its rivals is clear, on one item, namely Soph EI 171b13ff.,
(F) and (G) at least adopt what may seem a more straightforward line,
namely that that text provides evidence that Aristotle did, after all,
charge Hippocrates with a fallacious quadrature of a circle. We saw
that that is not the only possible interpretation of that text: for there
are two others, (1) if the ‘or’ is taken disjunctively, Hippocrates’ paralo-
gism — whatever it was — is distinguished from the quadrature of the
circle, though it is left quite indeterminate; nor (2) in such cases, we
said, can interpolation be ruled out. It is only if neither of those lines
of interpretation of Soph EIl 171b13ff. seems attractive that we shall be
forced back, after all, to (F) or (G) — both of which have their high
prices to pay, the one involving a conjectured ambiguity in Hippocrates
that helped to mislead Aristotle, the other attributing to Aristotle an
egregious misunderstanding.

We are faced, then, with a decision as to the balance of advantage
and disadvantage between several competing lines of interpretation,
but we should notice that the issue between (F), (G) and (H) is chiefly
one that concerns Aristotle, not Hippocrates (for all three views have
it that Hippocrates was too good a mathematician to have thought he
had squared the circle). It is an issue between saying either that Aristotle
misrepresented Hippocrates as making that claim (whether — as in [F]
— aided and abetted in this misrepresentation by some unguarded re-
mark by Hippocrates himself, or not — as in [G]), or that at Soph El
171b13ff. we have at most a quite indeterminate reference to some paralo-
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gism in Hippocrates. And as between misrepresentation and indeter-
minacy, the lesser charge would clearly be the latter.

Working back, now, through the questions we posed at the begin-
ning: we have seen (on question 5) that while preferring Eudemus to
Alexander, Simplicius is in some doubt himself, in the final analysis,
about what fallacy to attribute to Hippocrates; (on question 4) it is not
necessary, and does not even seem likely, that Alexander attributed
any fallacy to Hippocrates; (on question 3) that Eudemus, while at
points over-interpreting Hippocrates, found no fallacy in his quadra-
tures; (on question 2) that opinion may remain divided on Soph El
171b13ff., but on one view, at least, we simply have no means of tell-
ing what paralogism; (on question 1) that there are several possibili-
ties for the fallacy he has in mind at Phys 185a14ff., but they may be
taken to include that recorded by Alexander.

While no general line of interpretation can be said to have every-
thing in its favour and to be completely free from problems, on each
of the three most probable ones (F, G and H) there is no question of
attributing to Hippocrates a fallacy in his work on quadratures.

King’s College
Cambridge CB2 1ST
England
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Appendix

td pdv ofv mepl 106 Xiov Irmoxpdrous palhov dmrpentéov
EddApyp ywdoxew dyyutépyp 7ois ypbvos dvtt xai 'Aptatotéhovs dxpoati.
6 8 B tdv Tpunpdiwv Tetpaywviopds To0 xdxhov, 8v g Yevdoypapolvia
alndtar 6 ’Apatotéhne, 7 tov 3 @V prvioxwv abvitretar (xakde Yap
xal 6 ’ANékavBpoc évedolacey elrav ‘ol & adréc datt Ty Sa @V pyvicxwy”)
7 odx els tac ‘Immoxpdrouvs Beffers dmoPAémer dAhd ttvac dAhas, @v piav
xat 6 "ANéEavipoc mapédeto, 7 Tov pera tob puvioxov tetpaywvispdy Tod
5 xOuhov aftrdtar tod ‘Irwoxpdrovs, 8y @ Syt Bia tdv tpnpatwv drédeie
v tp@dv v T Ehdrrove Tdya Ydp xai xupudtepov altn 7 dmd-
detbs pybelyy 7 Sia tunpdtwy fmep ¥ Sk tdv pyvioxwy. Tpipa Yap xbxAov
xat & Edxkefdns &v 1@ tpitg tdv Savtod Ztoiyeiwv dploato ‘1o mepeyd-
pevov oyfpa Omdé te ebdelas xat xdxhov meprpepefas”  of odv pyvioxot
10 008% xuplws tpipatd elor.  xat el dv devdoypdenua év it T petd
t00 prvioxov tetpaywvilety Tdv xOxhov, dAAd pn xad’ Eavtdy, émel movta
ta Anpdévia els iy dnodetbw dnd yewpstpdy dpydv sihymrat. AN’ el
6 tod prvioxov Tetpaywviopds xadohmds Omd tod Trmoxpdrous Soxel mapa-
3Boobar (mds yap pyvioxns Ftor Tpixuxhlov Ty dxtds Exer meprpépetay
15 peilovog fpxuxhiov tpipatos 7 dhdrroves), Suvatdy oalny dv T éx Tod
{oouv tetpaydivovr T te prvioxp xal t@ xOxhyp, dpapebévroc tetpaydvou
faov T@ pyvioxy, t howdy edBiypappov tetpaywvicavta Ioov tetpdywvoy
¢ x6xhy moFoar pévy. g olv £t Yevdoypagpeiodar d6ter 6 tol ‘Irmo-
xpdtous Tetpaywviopds, el pAmw ebpFcdar S1d tob 'Apgtotéhous dvoploly
20 Aéyovtos &v Katnyoplarc: “olov 6 tob xOxhouv tetpaywwviopds ef oty émi-
otqros, dmotipn piv adted obx fott mw, to 8 émwtntéy datt”’, xaitor
b Xiov ‘Inmoxpdtous mpd ’Apatotéhous dvtog, date xal tdv Eddnpov
¢v Toix makaotdpors adtdv dpidueiv. primote odv od xabdhov mdc pyvioxes
Owd 100 ‘Inmoxpdrovs dretpaywviohy. xdv ydp # éxtds T0b pnvioxon mepupé-
25 pew opody, dAN dxefvne xetpévng tac vids Tod pyvioxov eprpepeias dmelpoug
fror én’ drmewpov MYy xal @Ay Ypdpew duvatdy én’ dmetpov Suxpouv
pévov tod dmnédov, dote tHe &xtds TH aldtic pevobons tobs ey pellovag
tobg 0 &hdrtrovac elvar tidv pyvloxwy. adtds 8 v évrds mepupépetay
bpwopévny Dafev: Spowov ydp abthy tuijpa dwotépvovsav Tois wpdc T
30 éxtdc mepipepeiq cuviotapévors tuipacy asv: ¢ Td pdv t0d mpdrou
Bewpiiparos éxl terpaywvudic fv whevpds, ta 8 dv 1ol dMhoy éni do-
plotwy. Gate ob mdc Eretpaywvioly pyvioxoc, dA of Ty dvidc mepe-
péperav bpolay Toyovres toic mpds T &xtde cuvotapévors Tuipact xai
abroic dpopévor mws odow.
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