
© 2004 Institute for Research in Classical Philosophy and Science
All rights reserved

issn 1549--4497 (online) issn 1549--4470 (print) issn 1549--4489 (cd-rom)
Aestimatio 1 (2004) 148–162

The Works of Archimedes: Volume I. The Two Books On the Sphere
and the Cylinder by Reviel Netz

Cambridge: Cambridge University Press, 2004. Pp. x + 375. ISBN
0–521–66169–9. Cloth $130.00

Reviewed by
Nathan Sidoli

University of Toronto
nathan.sidoli@utoronto.ca

This is the initial volume in a proposed project to supply the first
English translation of the complete works of Archimedes that sur-
vive in Greek. This volume is based on the text of Heiberg’s edition
as revised by Stamatis [Heiberg and Stamatis 1972]. The other vol-
umes await the new edition of the Archimedes Palimpsest now in
progress [2].1 This project, and the careful scholarship Netz brings
to it, will be a most welcome addition to our understanding of the
mathematics and exact sciences of the Hellenistic period.

In this volume, Netz provides a translation of, and commentary
on, Archimedes’ On the Sphere and the Cylinder (SC ) as well as a
translation of the Commentary to it made by the Byzantine scholar,
Eutocius of Ascalon. The two books of SC were originally published
in the form of open letters sent separately to a certain Dositheus.2

See http://www.thewalters.org/archimedes/frame.html for a brief overview1

of the story of this palimpsest.
Netz believes that these two books were originally separate treatises, which2

were then put together by some later editor [19]. His claim that they are
each a self-contained essay is difficult to understand with respect to SC 2.
It makes repeated use of high-level theorems from SC 1 of the sort that
Greek geometers almost never use without first proving. Although SC 1
is more self-contained in the sense that it comes first, it also bears a clear
mathematical relation to SC 2. Despite the fact that many theorems in
SC 1 are inherently interesting, the book as a whole is motivated by the use
to which it will be put in SC 2. Moreover, Netz’ position compels him to
argue for the systematic excision of references to the first book which are
found in SC 2. This is the only case where Netz wants to apply a general
principle of removing text that Heiberg found satisfactory.

mailto:nathan.sidoli@utoronto.ca
http://www.thewalters.org/archimedes/frame.html


Nathan Sidoli 149

The first book develops a general theory of the metrical properties of
geometrically related spheres, cylinders, and cones. The second then
uses this theory to solve a number of problems and to demonstrate
a few theorems involving these same objects.

The 44 propositions of SC 1 take up over twice as many pages
as the nine propositions of SC 2; but quantity is no substitute for
quality. Whereas SC 2 contains some of the most impressive Greek
mathematics we possess, much of SC 1 is mathematically simplistic.
There is considerable repetition and minor variation; and we sense
Archimedes’ boredom as he rushes along, too annoyed with such
trivialities to waste time with undue rigor. There are brilliant re-
sults in this book, but even these seem almost to be afterthoughts in
Archimedes’ presentation. In some ways, SC 2 presents us with the
opposite situation. This is advanced mathematical research, and we
feel as though we are watching Archimedes venturing out alone into
uncharted lands and seeing for the first time a strange new world.
By the end of the book, even his means of expression have become
innovative.

Eutocius’ Commentary reflects this basic division in the text.
The Commentary to SC 1 is short and largely trivial. After an
interesting discussion of the definitions, the book is just a series
of elementary proofs providing justifications for steps in SC 1 that
Archimedes considered too elementary to warrant full justification.
The much longer Commentary to SC 2, however, contains a consider-
able amount of exciting mathematics. This extra length is primarily
due to two long digressions that give us important insight into some
of the more advanced mathematical methods of the Classical and
Hellenistic periods. There is also an interesting section in which Eu-
tocius advances his own contributions to the theory of compound
ratio. Netz suggests that the difference between the two commen-
taries is due to the fact that Eutocius had matured between their
compositions [312n299], but I suspect it has more to do with the
latter’s interest in the mathematics involved. The preponderance
of problems in SC 2 gave Eutocius occasion to situate Archimedes’
work in the rich tradition of geometric problem-solving, a tradition
in which we find many of the great names in Greek mathematics.
Moreover, the level of mathematics in this book is generally higher;
and Eutocius no doubt felt that it gave him more opportunity to
show his caliber, both as scholar and as a mathematician.
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After a short introduction, Netz’ study of Archimedes proceeds
by four principal avenues: (1) the translation itself, (2) critical di-
agrams, (3) textual commentaries, and (4) general commentaries.
There is no mathematical commentary and, given the nature of
the text, there are places where this absence is conspicuous. For
Eutocius’ commentary, Netz does not provide textual and general
commentaries on each theorem, although the footnotes are generally
fuller.

The Translation

The translation itself often makes for difficult reading because it tries
to reproduce in English something linguistically similar to what we
find in the Greek. English and Greek, however, are very different
languages. Indeed, reading Netz’ translation did simulate, to some
extent, that uncanny feeling that I had the first time I turned my
attention to Archimedes’ prose and before I had read Heath’s very
useful chapters on the linguistic practices of Greek mathematicians
[Heath 1896, cclvii–clxx; 1912, clvi–clxxxvi]. As Netz’ first book
[1999] so aptly demonstrates, however, Greek mathematicians use
specific features of the Greek language to streamline their texts and
to keep the reader’s mind focused on the mathematical objects at
issue. Many of these features cannot be reproduced with the same
effect in English, and the resulting translation is often strange. Netz
acknowledges this problem in his introduction and admits that in
some places ‘the English had to give way to the Greek’ [3].

There are many places where I felt the translation was unduly
literal. A few examples will make the point. Netz translates every
definite article in Greek with a definite article in English, despite the
fact that the expression ‘line AB’ or simply ‘AB’, for example, is al-
ready suitably definite in English, being a title and a proper name.3

In one case, Netz tries to reproduce a Greek idiom meaning ‘one and

Overliteral translation of the definite article can sometimes yield a mislead-3

ing sense. For example, Netz translates κα� β£σιν µ�ν �χει τ¦ τρ�γω-
να τ¦c AB,BΓ, ΓA by ‘And the triangles have <as> base the <lines>
AB,BΓ, ΓA’ [57 ]. The text, however, simply means, ‘The triangles have
base AB + BΓ + ΓA.’
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the other’ by a repetition of the same word. This yields the transla-
tion ‘the perpendicular drawn from the vertex of the other cone to
the side of the other cone’ [105]. Given that there are only two cones
involved, this phrase is peculiar and possibly meaningless. Netz tries,
as far as possible, to translate individual words consistently. In the
case of prepositions, this naturally creates some strained passages.
For example, in the enunciations of SC 1.37 and 1.38, Netz speaks
of lines being drawn from the vertex of one object on (�π�) another
object, whereas Archimedes clearly means from the first object to
the second [158, 160].4

In general, the translation is technically proficient; however,
there are a few slips. In order to keep the reader constantly mindful
of the strong tendency of Greek mathematical prose toward ellipsis,
Netz supplies the words, missing in Greek, between angle brackets,
<. . . >. Sometimes, however, the wrong word gets into these brack-
ets. For example, ‘<the lines>’, in the enunciation of SC 1.12, should
almost certainly refer to the aforementioned tangents [77]. In the ex-
position of SC 1.42, the gender of the article and the mathematical
conditions both argue that the text means ‘line AΓ ’; whereas Netz
translates it by ‘the <diameter> AΓ ’ [174].

There are other minor mistakes that have little effect on the
mathematical sense. For example, δι¦ τÁc AΓ �πιπ�δC, which
means ‘by a plane through line AΓ ’, is translated as ‘by the plane AΓ ’
[202]. In some cases, however, the mathematical sense is affected.
Thus, �πιπ�δC Ñρθù τù κατ¦ τ¾ν A∆, which means ‘by a plane
orthogonal with respect to line A∆’, has been translated as ‘by a
plane <which is> right to the <plane> at A∆’ [177]. And κα�
�κβεβλ»σθω πρÕc τ¾ν AB �π�πεδον ÑρθÒν means ‘Let a plane
orthogonal to line AB be produced’; whereas Netz has ‘Let a right
plane be produced, <in right angles> to AB’ [199].5

In fact, Netz, translates �π� in SC 1.39 more naturally by ‘to’ [163]. Perhaps4

the earlier two occurrences of ‘on’ are typos.
Here Netz states: ‘In itself this does not say much. The idea is for the plane5

to be right to the great circle that passes through AB’ [199n71]. It is not
clear which great circle he means. At any rate, most of the planes perpen-
dicular to most of these great circles are not the ones Archimedes intends.
Archimedes simply means a plane which is perpendicular to line AB.
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Netz chooses to translate all of the operations on proportions
by means of adverbs. Two of the adverbs he uses for this are, in
my view, unfortunate.6 He uses ‘compoundly’ for the operation that
Heath translates by ‘componendo’ or ‘composition’, that is

A : B = C : D → (A + B) : B = (C + D) : D.

In almost all English secondary literature on Greek mathematics,
however, the ratio A : B is said to be the compounded of the ratios
C : D and E : F when

A : B = (C : D)× (E : F ).

Netz himself generally uses ‘combined’ or a cognate to refer to com-
pound ratios. Although the Greek words used for these two opera-
tions are cognates, they denote very different operations, and I am
not aware of any cases where it is ambiguous which operation the
geometer intends. It seems needlessly confusing to start switching
the two now that there is an established and useful practice.7

Furthermore, Netz uses ‘dividedly’ for the operation that Heath
translates by ‘separando’ or ‘separation’, that is,

A : B = C : D → (A−B) : B = (C −D) : D,

where A > B and C > D. Since this operation has nothing to do
with what we mean when we generally speak of division in a mathe-
matical context, Netz’ expression is misleading.8 This becomes most

For operations on ratios, I follow the terminology standardized by Heath6

[1956].
Netz himself acknowledges the confusion in a footnote. In Eutocius’ com-7

mentary to SC 2.4, we encounter the expression δι¦ τοà συνθ�ντι which
probably means something like ‘through the operation of composition’ (lit-
erally, ‘through composition’). Netz translates this as ‘through the “com-
poundly”’; and appends a note which reads, ‘This time “compoundly” refers
not to the composition-of-ratios operation, but to the “compoundly” propor-
tion argument, Elements V.18’ [316n325]. Here, apparently, Netz is referring
to what everyone else calls ‘compound ratio’ as the ‘composition-of-ratios
operation’. Moreover, I cannot find any previous passage in his book which
uses ‘compoundly’ to refer to the ‘composition-of-ratios operation’.
This issue has already been raised by Heath [1956, 2.135], in making his8

case for ‘separation’.
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pronounced when he translates κα� γ¦ρ τ¦ κατ¦ δια�ρεσιν as ‘for the
<things shown> according to division, too’ [215]. κατ¦ δια�ρεσιν is
a technical expression in both logic and mathematics. In later math-
ematical writers, it has the same meaning as διελÒντι, the dative of
means which is generally used for the operation of separation. This
cryptic reference points to the fact that separation is the opposite
operation to composition. Netz’ footnote makes this clear, but his
translation confuses the issue [215n156].

The overall method of Netz’ translation raises a number of inter-
esting questions concerning the goal and methodology of translation
in general. Recent books by Jens Høyrup [2002: cf. Steele 2004]
and Netz himself [1999] have contributed greatly to our understand-
ing the methods of ancient mathematical traditions by producing
translations and commentaries that stay very close to the original
languages. These translations help to reveal the conceptual contexts
in which ancient mathematics was practiced, but they make for try-
ing English. This linguistic difficulty, however, is mitigated by the
fact that the translations are set in an interpretive framework that
makes their value clear and immediate.

It seems that Netz has now turned these principles to making
a general translation, a reader’s text. Netz claims that the pur-
pose of a scholarly translation ‘is to remove all barriers having to do
with the foreign language itself, leaving all other barriers intact’ [3].
Perhaps this is so, but the Greek mathematicians employed the par-
ticularities of their language in many ways that cannot be effectively
reproduced in English. My concern is that English readers who are
unfamiliar with those features of the Greek language that make its
mathematical prose so effective, may come away with the impres-
sion that Archimedes did not know how to write. For example, the
tendency toward ellipsis gives the articles and prepositions an abbre-
viating function such that the text stays focused on the mathematical
objects, not cluttered with unnecessary verbiage. The statements are
primarily about lettered objects. Given a passage such as

Ð δ� τοà ¢πÕ AΘ πρÕc τÕ ¢πÕ ΘB προσλαβëν τÕν τÁc AΘ
πρÕc ΘB Ð τοà ¢πÕ AΘ �στ�ν πρÕc τÕ ØπÕ τîν ΓΘB,

I wonder whether Heiberg’s

(AΘ: ΘB)× (AΘ : ΘB) = AΘ: (ΓΘ ×ΘB)
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is not as close to Archimedes’ style as Netz’
but the <ratio> of the <square> on AΘ to the <square> on
ΘB, taking in the <ratio> of AΘ to ΘB, is the <ratio> of
the <square> on AΘ to the <rectangle contained> by ΓΘB.

on p. 229. Of course, there are no symbols in the Greek, but neither
are there any nouns.

In a number of places, Netz makes interesting comments that are
supported by the proximity of his translation to the original Greek.
I wonder, however, whether this could not also be done following a
more accessible translation, simply by giving a second, more literal
translation in the few places where this is really necessary.

The Critical Diagrams

Netz has redrawn all of the diagrams based on a new examination
of the principal manuscripts. These diagrams are accompanied by
a critical apparatus. This constitutes the first critical edition of the
manuscript figures and should be welcomed as an important contri-
bution to scholarship, both in terms of its results and its method-
ology. Moreover, it means that we now have general access to the
figures of the manuscript tradition and quite possibility to figures
which approach those drafted by Archimedes to accompany his text.

As Netz [1999] has shown, the medieval diagrams should be
studied as an important, and in some sense independent, window on
Greek mathematical practice. Although he does not give a full treat-
ment of the figures in this work, Netz makes a number of interesting
comments about them. For example, he points out the relationship
between objects that are actually constructed in the diagram and ob-
jects that are invoked through the operation of imagination. Objects
are imagined when they cannot be adequately or suitable represented
in the figure. Nevertheless, once these objects are so imagined, they
can then be used in the course of the argument in much the same
way as objects which have been more straightforwardly constructed.
Again, Netz underlines the schematic nature of the diagrams. Greek
diagrams are not meant to depict the mathematical objects visually,
but to represent certain logical or structural elements, features that
we might call topological.
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Because of the scattered nature of Netz’ remarks on the dia-
grams, it is difficult to state precisely his account of Greek mathemat-
ical thought with regard to diagrams. By my reading, however, there
appears to be an inconsistency in two positions that he holds. In the
introduction, he asserts that ‘Greek mathematical proofs always refer
to concrete objects, realized in the diagram.’ This seems true, but our
interpretation of this statement will depend on exactly how we un-
derstand the realization that the diagrams achieve. On the one hand,
Netz states that, for Greek geometers, ‘the diagram was the actual
mathematical object,’ and implies that geometric discourse is primar-
ily about this diagrammatic object [81]. In this vein he also speaks
of a ‘diagrammatic reality’ [76]. On the other hand, he believes that
the diagrams ‘provide a schematic representation of the pattern of
configuration holding in the geometrical case studied’ [9: cf. 46, 107].
In one case, he refers to a ‘geometric reality’ which is in fact met-
rically divergent from the representation in the diagrams [101]. If,
in fact, the diagrams are schematic, then they must represent the
organizational structure of some more fundamental objects. That is,
the diagrams must point toward the objects of discourse in the same
way as the text; they cannot themselves constitute this object.

The Commentaries

Netz provides both a textual and a general commentary to each unit
of Archimedes’ text. The textual commentaries give a very useful dis-
cussion of the many issues arising out of the vagaries of manuscript
practices. The general commentaries are more conceptual and liter-
ary reflections on Archimedes in particular and on Greek mathemat-
ics in general.

The text of SC appears to have undergone considerable editorial
intervention. At the most basic level, the dialect has been modified
from Archimedes’ native Doric into the common dialect of the Hel-
lenistic and later periods. At a more mathematically significant level,
there are many demonstrable insertions, some originating from Eu-
tocius’ Commentary, but others probably having entered the text
before Eutocius’ time. This state of affairs prompted Heiberg to
form an idealized notion of Archimedes as a prose stylist and to tag
as insertions any bit of text that did not meet his, sometimes vaguely
defined, criteria. Netz’ Textual Comments are helpful in a number
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of ways: they discuss the difficulties associated with assuming that
all of the text was written by Archimedes, they question a number
of Heiberg’s presumptions concerning Archimedes’ prose style, and
they make strong arguments for those passages which almost certain-
ly are interpolations. These comments also give good treatment to a
number of localized issues as they arise.

The General Commentary collects any remarks that are not of
a strictly textual nature. Here we find remarks on the mathemat-
ical methods, logical structures, conceptual contexts, and rhetori-
cal strategies with which Archimedes works. In many ways, these
commentaries will constitute Netz’ most innovative contribution to
Archimedes scholarship. They keep the reader mindful of the rhetor-
ical forms that Archimedes employs and of how these can be mean-
ingfully interpreted in the context of other Greek mathematical writ-
ings. They underline the many features of Archimedes’ text that are
specific to it as an act of communication. Many of Netz’ most inter-
esting observations are reiterations, or extensions, of findings in his
Shaping of Deduction. I imagine that most readers will find these
sections both interesting and challenging.

Because of the interpretive nature of these comments, there are
quite a few places where I do not agree with Netz’ reading. Probably,
in many cases, good arguments could be made for either view; nev-
ertheless, because they have implications concerning how we under-
stand Greek mathematics in general, it seems appropriate to present
a few examples.

Netz believes that Greek mathematicians tend to conflate equal-
ity and identity; whereas it seems to me that, by and large, they dif-
ferentiate between the two. In fact, the reflective property of equality,
x = x, is a fairly abstract notion. Greek mathematicians talk about
a line being equal to another line, but about a ratio being the same as
another ratio. They mean this quite literally. The lines are different
lines but equal in length; the ratios, in contrast, are two instantia-
tions of the very same ratio. Generally, metrical properties can be
abstracted from the objects themselves, but ratios are not metrical
properties that belong to a single object. Netz argues against this
position and refers to texts like

τριγèνC β£σιν µ�ν �χοντι τ¾ν �σην τα�c AB,BΓ, ΓA Ûψοc
δ� τ¾ν ε�ρηµ�νην εÙθε�αν,
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which he translates as
to a triangle having a base equal to AB,BΓ, ΓA and,<as>
the height, the said line. [57]

He asserts that this passage implies that ‘the base is equal to a given
line, the height simple is a given line’ [59]. In fact, however, the
practice of parallel constructions in Greek would incline most readers
to supply the assertion about equality in the second phrase, given its
occurrence in the first. This tendency is also felt in the English,
although perhaps to a lesser degree. At any rate, this passage is not
strong support for Netz’ case.

A common expression used by Greek mathematicians to assert
a proportion is to claim that one ratio is the same (αÙτÒc) as an-
other ratio.9 In his commentary to SC 1.13, Netz wants to argue
for the possibility that Greek mathematicians felt that equal ratios
could somehow be conceived as different from one another. I found
his argument for this quite fantastic. In the course of SC 1.13, we
encounter

�χει δ� κα� τ¦ KT∆, ZPΛ τρ�γωνα πρÕc ¥λληλα λÒγον,
Öν α� �κ τîν κ�ντρων αÙτîν δυν£µει,

which Netz translates as
but the triangles KT∆, ZPΛ also have to each other <the>
ratio, which their radii <have> in square. [86]

In his commentary Netz remarks, ‘We find it very difficult not to
attach the definite article to a well-specified ratio’ [90].10 On the basis
of the absence of the definite article in the Greek, he argues that it
is possible that Greek mathematicians considered the two ratios of

I counted over 30 instances in SC alone.9

Further on in this note, Netz claims that the concept of ratio ‘is not reducible10

to equalities and inequalities between numerical quantities’. This claim is
based in large part on work by David Fowler [1987]. In fact, however, a close
reading of Aristarchus’ On the Sizes and Distances of the Sun and the Moon
shows that proportions and ratio inequalities were transformed into (and in
this sense reduced to) equalities and inequalities. What is more, as Fowler
apparently did not notice, the standard operations on ratios were sometimes
performed directly on equalities and inequalities. See Fowler [1987, 246–248]
for his discussion of Aristarchus.
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a proportion as somehow different. In the first place, however, it is
risky to make claims about Greek conceptual habits on the sole basis
of an omitted definite article, especially in a text that has undergone
as much intervention as SC . In the second place, I fail to see how
the definiteness, or indefiniteness, of the ratio in question has any
bearing on how the Greeks conceived of proportionality. It is the
relative clause that asserts the proportionality, not the article (or
lack thereof). Whether A has to B a ratio which C has to D, or the
ratio which C has to D, tells us nothing about how the objects of the
relative clause are related to those in the primary clause. If we wish
to know more about this relationship, we should look elsewhere in the
mathematical corpus, for example, in the two surrounding sentences.
In both of these we find proportions being asserted by claiming that
one ratio is the same as another.

Mathematical Remarks

Reading Archimedes carefully is a difficult business, no matter what
the language or presentation involved. In my experience, the greatest
difficulty involved is that raised by the mathematical content itself.
One often wants the aid of an overview to help elucidate the moti-
vation for particular moves in Archimedes’ argument. Because Netz
provides no commentary devoted to mathematical discussion of this
sort, many readers will find it necessary to refer to earlier treatments
by Dijksterhuis [1987] and Heath [1912].

Netz himself provides three basic aids to following the details of
the mathematics. (1) Generally following Heiberg, he includes foot-
notes that provide justification for specific steps in the argument by
referring either to propositions that make up a ‘tool-box’ of elemen-
tary geometric knowledge or to earlier propositions in SC . (2) He
tags passages in Archimedes with the page numbers in his transla-
tion of Eutocius where the Commentary explains a particular bit of
mathematics. (3) He gives more general footnotes that are meant to
clarify the line of argument.

On the whole, this apparatus is enough to elucidate Archimedes’
approach, provided that the reader is familiar with ancient mathe-
matical practices, has a good knowledge of Euclid, and the patience
to work through everything from an ancient perspective. There are,
however, a few places where I think Netz’ remarks are off base.
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Some of these are perhaps aesthetic, having to do with that
elusive concept of mathematical elegance. For example, Archimedes
asserts

Γ∆ : MN = Γ∆: HΘ

directly on the basis of

Γ∆×MN = HΘ.

This follows because

Γ∆×MN = HΘ → Γ∆ : HΘ = HΘ : MN,

of which the original assertion is simply a duplicate ratio. This kind
of manipulation of ratios is quite common in Archimedes. Netz,
however, makes a convoluted geometric argument based on objects
that do not appear in the figure [188n14]. In other cases, Netz has
simply not found the simplest justification.11

Others have to do with misconstruing the mathematical prere-
quisites to the situation at hand. For example, Netz claims that the
tangent EZ in SC 1.12 must be parallel to a certain diameter, given
that a related line in SC 1.10 is so constructed; and he raises this
issue for discussion in his commentary [81]. SC 1.10, however, is
about a cone and triangles; whereas SC 1.12 is about a cylinder and
parallelograms. The logic of SC 1.10 depends on EZ being parallel
to the diameter. In SC 1.12, this condition is unnecessary; hence,
EZ may be any one of the tangents between A and Γ . In a similar
vein, Netz remarks in a note to SC 2.1 that Archimedes is wrong to
assert that ‘each’ of the lines Γ∆ and EA are given [188n16]. Γ∆
and EA have been introduced as the diameter and height, respec-
tively, of a cone or a cylinder which is given in volume. Netz claims
that they are only given as a couple. The word ‘given’ in Greek
mathematics, however, has a number of meanings, an important one
of which is ‘arbitrary’. Since we are in the context of an analysis,
here, Archimedes is quite right. One of the lines is given in the sense

For example, Netz’ argument at 206n119 involves four operations on ratios,11

when successive applications of separation and inversion will suffice. Archi-
medes often makes two operations in a single step; usually he notes this,
but sometimes he does not.
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of ‘taken at the geometer’s discretion’ and then the other is given in
the sense of ‘determined through geometric construction’. Eutocius
shows how the one can be determined from the other [270 ff.].

In one place, Netz unfairly finds fault with Eutocius’ reasoning.
In the course of SC 1.9, Archimedes compares two triangles that are
not in the same plane and asserts that one is greater than the other.
Netz evidently found the situation puzzling; he criticizes Eutocius,
and includes a lengthy note adopted from Dijksterhuis which justifies
Archimedes’ claim [64n69]. Eutocius’ lemma, however, is perfectly
sound, given Greek standards. The procedure Eutocius follows is
common in Greek geometrical works that treat solid geometry. In
order to compare two figures in different planes, one must be con-
structed in the same plane as the other, effectively folding it into the
receiving plane.

!

"

#
$

%

&

Figure 1. Eutocius’ diagram for SC 1.10
Circle ABΓ is the base of a right cone and ∆ is its
vertex. AΓ is a chord of circle ABΓ and line ∆E
is joined from the vertex perpendicular to AΓ .

Consider Figure 1 (adopted from Netz [257]). ∆E is drawn perpen-
dicular to AΓ so that AE = EΓ . As Eutocius shows, angle A∆B >
angle A∆E. Triangle A∆B is folded down into the plane of triangle
A∆E by constructing angle A∆Z = angle A∆B in the plane of tri-
angle A∆E. Line ∆Z is drawn equal to line ∆Γ and AZ is joined.
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Eutocius simply asserts that triangle A∆Z > triangle A∆E.12 The
argument can be fleshed out a little. Since ∆Z = ∆Γ and line ∆Z
falls between ∆E and ∆Γ , the point Z will lie somewhere beyond
line EΓ . Hence, in the plane of AΓ∆, the triangle AZ∆ contains
the triangle AE∆. Archimedes always displays a profound intuition
for solid geometry and probably simply assumed this would be as
obvious to the rest of us as it was to him.

Netz consistently follows Heiberg in justifying the operations of
inversion and conversion by references to Elem. 5.7 cor., 5.19 cor., re-
spectively. Heath [1956, 146, 174–175], however, has cogently shown
that these corollaries do not result from the theorems that they fol-
low. The corollaries were probably the work of a later editor who
felt that Elem. 5 should provide an asserted justification for all the
manipulations of ratios in general practice. The author of Elem. 5,
however, may not have seen this as his project or may have con-
sidered these operations sufficiently grounded. Inversion follows as
an almost immediate consequence of Elem. 5 def. 5, while conver-
sion is simply successive applications of separation, inversion, and
composition.

Final Remarks

This volume, and the overall project it launches, is a most welcome
addition to scholarship on Hellenistic mathematics and the mathe-
matical sciences. Its most successful contributions are probably the
reassessment of the visual evidence as a fundamental source and the
willingness to usher in entirely new ways of reading the ancient text.
The translation will be useful for English readers who want a close
approach to Archimedes’ prose.
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