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NUMBZRS alD MAGNITUDES:
An Tamblichean Derivation Theory and Its Relation to
Speusippean and Aristotelian Doctrine

by

W, Gerson Rabinowitsz
University of California

In the De Communi Mathematica Scientia (1L4.18-17.29) Iamblichus advances a
theory explaining the derivation of mathematical numbers and the mathematical
magnitudes of line, plane, and solid through the opneration of three ovrinciples,
two material and one formal. According to this theory, the principle of
Multiplicity (apx}lfroﬁ 'nxﬁecnjg)a functioning as a receptacle for the One and,
like moist, pliant matter, receiving its impress, nroduces in combiration with
it the mathematical numbers (To0 mp®dTov yEvoc¢ ap:i6uBv- 15,16), Although the
result of any single such impression is actually a unit (povae- ef. 17.14-15),
the principle of Multiplicity is apparently constrained by some characteristic
in ite nature peculiar to itself to reproduce the One as two units, in the
formation of the first number., This first number must be the number 2, not 1,
because a unit is not reducible to component factors, and because Iamblichus
expressly says that the contribution of the material principle to each number
is its quantitative aspect, its property of being divisible into the units which
compose it, whereas its qualitative aspect, its determinate nature as a2 single
number in the number series, it receives from the One (15.17-23). The magnitudes
of line, plane, and solid, however, as entities with extension cannot according
to the theory be gencrated by the impress of the One on thc principle of
Multiplicity, for if the material »nrinciple of thc magnitudes were the same as
that for numbers, all products of the combination of the One with matter would
be generically the same, il.e., would be numbers or lines or planes or solids
alone (16,15 - 17.1). Moreover, a single but multi-diffecrentiated matier cannot
be posited to account for the diffcrent gencra of numbers, on the one hand, and
of lines, planes, and solids, on the other, because such a matter would in
strictness not be a principle or non-compositc entity, the very fact of its
differentiation implying a formal element and a matler prior to it as principles
to account for its differentiated divisions (17.1 - 13). The theorv therefore
posits a second kind of matter (ecf. 17.13 - 27), analogous to but not identical
with the first, as the matcerial cause of magnitudes., This matter (really, a
principle of extension, though Iamblichus does not name it) contributes position
and dimensionality to the mathematical lines, planes and solids, combining with
the One to produce in the point the analogue of the unit »nroduccd in formal-
ization of the first matter by the One. It is clear, morcover, that thc theory
could no more have advanced the point as thc first magnitude than the unit as
the first number, for the second matter must give dimcnsion to the magnitudes
(the point has position but not dimension), and the point, as ontological
analogue of the unit, must in fuction e analogous to it as well., The first
magnitude implied in the details of the theory given by Iamblichus, therefore,
must be the linc, consisting of 2 component noints and bearing the same formal
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rclationsaip to the Gne 2a20onz magnitudes as does 2 among numbers; for the sauc
rcason, the »lanc must be the analogue of 3 and the solid of the number L. Since
each magnitude is just a system of points that is diffcrentiated from cach of

tic other systcms by thc numbcr of noints composing it, however, cach magnitude
is probably to be regarded simply as a number in cxtenso, linc as the number 2,
planc as the numbor 3, and solid as the number L, 7Thus, in onc sense, the

theory imonlies that the existence of each magnitude, as a system of points
increcascd by one bevond that of its proximate predecessor in the magnitudinal
scrics, is neccssarily implicated in the existence of the antccedent system, so
that just as linc (a system of 2 points [1 plus I!) cannot cxist without the
point, planc (a system of 3 points [2 plus 1] ) cannot cxist without line, or
solid (a system of L points [3 plus 1]) without plane, But, in another sensc,
sincc as a single and detorminate entity in the scries cach magnitude is just the
number of the points which are its mattcr, its cxistence is also nccessarily
implicated in the cxistence of its numerical formal cloument, so that linc cannot
exist without the number 2, planc without 3, or solid without L.,

There would sccm to bce no doubt that this doctrine was suggested to Iamblichus
(or to thc formulator of thc source Iamblichus may hcrc be using) by the specula-
tions of Speusippus, who, according to Aristotle, "making his initial principlec
the One, thought that thcrc were cven more substances fthan did Plato] and that
Thcre were principles for cach kind of substance, onc for numbers, another for
magnitudes, and another again for soul,"l It comports exactly with what is
known to be Socusippean, as distinet from Platonic and Xenocratean, thcory in
trcating mathcmetical rather than idcal or idea-~numbcrs as the basic entitices of
recality, in asserting that the Onc and mANBOocarc the princisles of number, and
in allowing to magnitudes a material princisle that is the analogue of mMAHBo¢.2
Spcusippus! influcncc, morcover, is to be detected in the strcss the doctrinc
lays upon the point in the gencration of magnitudes, and upon the voint as the
analoguc of an clement involved in thc gencration of numbers,s Lastly, the theory
that beauty and ugliness and good and evil arc not to bec found among the principles;
that mARBo¢ is not evil and the One not good, but that these qualitics appear
only when a statc of naturc is rcached in the gencrative process thot is beyond
the stage of principles and first numbers and magnitudes, i.e., when the sensibles,
whose propertics may be good or cvil, beaubtiful or ugly, arc formcd--this thcory
is uniqucly Speusinpean ~mong Platonist thcorics of the good,~ and the fact that
Tamblichus prescnts it (at De Comm. 15,23 - 16,1L) as part of a more gencral
doctrine concerning thc gencration of numbers and magnitudes is the clearcst kind
of confirmation that the ultimate authority for that doctrinc was Speusippus.

On thc othcr hand, thc Iamblichcan version of the doctrine deviates froi
what arc known to havc been Spcusippus! vicws in several important rcspocts.
Tamblichus' formal principlc for magnitudes, we have scen, is identical with his
formal principle for numbers--thc One; but Spcusippus'! formal prineiple for
magnitudcs is the point, Tamblichus'! peoint is thc analoguc of his unit or monad,
is derived, likc the latter, froan the combination of formal and matcrial principles,
and functions as thc basic componcnt of his magnitudcs; Spousippus! point, however,
is thc analoguc of his formal principle, thc One, is underived, and cannot function
as componcnt of his magnitudes sinece it is thcir formal cnusc. And, whereas
the Iamblichcan mumbers and magnitudcs arc in 2 scnsc aggregates of units or of
points, thc Speusippcan numbers and magnitudcs arc not in any scnse such aggrcgatcs.é

What, then, could have madc Tamblichus or his sourcce for this revised
Speusippean doctrine altcr the strict ontologicnl theory in such a way as to strip
it of its formal ceousc for magnitudes and to turn its incomposite numbers and
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angnitudes into aggregates of cowponcnt units and points? Could he have boeen

conscious of "deficicncics" in the theory as Specusippus had nropounded 1t, -nd
was hc attempting, in revising the theory, to reconcile it with the objcections
of somc critic who had pointed out thosc "deficicncies"?

The answer to both parts of this guestion is, very probably, Ycs. At Dc
Cora, 16,18 - 17,13 Iamblichus prescnts a dilcmme that 2riscs if one posits
cithor a single (i.c., homogencous) or a multiple (i.c., single but multi-
dlfburcntlmtcd) materiel principle for numbcrs and magnitudes: if the principle
bc singlc, then numbers, lines, plancs, and solids will bc the samc and will have
no diffcrentis to distinguish them onc from 2nother, since their formal and
crial princinlcs will be the samej if the principle be multiple, however, with.
specific divisions for numbers, lincs, plancs and solids, then its multinlicity
working against thc unifying cffcet of the formol principle will produce dis-
connscted cntitics, and the numbers, lines, plancs, and solids which rcsult will
have no unity of rclationship to onc another, the morc complcx being deprived of
derivability from the simplcr, Now this dilumma, applicable to 2 theory which
posits a singlc material principle for numbers and magnitudes, ought to be no lcss
applicablc to Speusippus! thcory which nosited two material princinlcs, onc for
the mrthematical numbers and another for the mathcmatical magnitudes. And that
it actunlly was cxpressly applied to Spcusippus!' matcrinl principlc for magnitudes
and could, thus, bc_applicd to his materinl principle for numbers is proved by
Mct. 1085232 - 1085P), where Aristotle says that if the principle is singlc and
homogeneous, lincs, plancs, and solids will be the same, and if it is multiple,
cither its parts imply onc anothcr, in which casc the magnitudes will be identical,
or therc is no immlication, in which casc the magnitudes will be disconnccted,
This dilcmnn, then, constitutes the "deficicneics" of the Speusippeon systen for
Tamblichus or his sourcc: given the Onc nnd mANOo¢ as thc principles of number,
and the Point and analoguc of mATjBoc¢ as the principles of magnitude, any single
nunbcr or magnitude so produccd should not be Qlff*“'nt from any othcr numbor or
magnitude so produccd (2 should bec samc as 3, for example, or line the sanc as
lone); and if onc number or magnitude is diffcrent from ~nother, then diffoerent
and distinct portions of MATiPo¢ or its analoguc ought to function as distinct
material principlcs for cach distinet numbcr or magnitude, but in that casc therc
can bc no possibility of deriving onc number or magnitude from any othour and thus
the unity of the nuabcr--or magnitude-scrics is destroycd,

If the possibility thnt such reasoning could have been identically and inde-
pendently conducted by Aristotle and Iamblichus bc put to onc side, there is
cvery likclihood that the source of thesc 'de cficicncics® in the systecn as Iamblichus
viewed it was just Aristotlc!s critique of Spcusippus in Mct. 1085232 - 1085b,
And that Iamblichus docs reflect this critique in the Dc Coma., scems nn uncscapable
conclusion when onc comparcs his "solution" for the dilcmma--to make ncithcr number
nor magnitudc the first product of tho principles, but entitics that arc prior to
nmumber and magnitude, the unit for numbers and thc point for magnitudes, thus
allowing thc numbcrs and magnitudes to bc diffcrentiated from onc another in tcras
of the number of their componcnt units or points and, at the swvac timc, by virtuc
of the homogincity of their material componcnts to be intcrconnccted and derivable,
more complex froa simpler--when onc compares this ”solutlon”'w1th that to be found
suggosted in a pass~ge immediately following leot. 10852322 ) namely, in Met.
108Sb12—3h quru.ﬁrlstotlv, in attacking Spcusinnus for his failurc to—EEbount
for thc goncratinn of a nuwibcr!s unit and of a magnitude's noint, argucs that,
sincc his unit cannot bc the samc as his foraal principle for ﬂuﬂbur, the Onu,
and since his noint cnnnot be the same as his formal principle for magnitude, the
Point, unit and point -mst thcrcfore bo the products rcspoctively of the One
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nd mARBo¢ "nd of the Point and tho analoguc of MAHBc¢. He thoen gous on to
point out the difficultics involwed in so regarding the origin of unit -nd noint,
arguing that if they derive from TATPo¢and its analoguc they ought not to be
unitics, limited, irrcducible, end indivisible, In herc imputing to Sncusippus
facilurc to account for thc units and points of his mathematical nuambirs and
magnitudes, Aristotle, by tacitly overlooking the fact that these abstroct mathe-
maticals were conceived by Speusippus to be unit-lcss and point-l@ss,7 tacitly.
trcats the latter as though he werc one of the Pythagoreans, for whom numbcrs worc
just aggrcgatgs of units and whose magnitudcs were just aggregates of numb.ored
atomic points®. Such Pythagorcanization of Spcusippus could only have been
welcomed by Iamblichus as a solution for the problem of derivability and differont-
iation, for hc wns himsclf an avowed Pythagorean and knew Speusippus as 2 Platonist
who had becn a carcful student of Pythagorean theory and as onc who had writtin a
book on the Pythagorcan mumbers.? The sccond aspcet of Aristotle's critiquc, how-
ever, must have struck him 2s 2 serious difficulty that could not bc ignorcd and
that demanded altcration of the systci to mect it; for to argue that the ultimate
units and points composing thc numbcrs and magnitudes cannot be atomic is to arguc
that the Pythagorcans too arc wrong in positing such atonic cntitics as the ultimate
constitucnts of the universc. Accordingly, Iaiblichus mects this difficulty by
dcgrading the Point from its place among Spcusippus! formal principles (ob yap
bia ye pdbvov oTiyrf EoTiv adTn, says Aristotle [Mct. 1085P29 ] , implying
that the Point in so far as it is a point[ i.c., an cxtended entity ] must be
divisible) and leaving the Onc as the single formal principlc to function, in
opposition to the pluralizing cffcet of MAf)Po¢and its analoguc in production of
the units 2nd points, ~s the force rcndering the latter singlc and indivisble.

Aristotlc!s critique at Mct. 1085P12-3), then, scrves to cxplhin the Pytha-
gorcanized vorsion of Spcusippus' doctrinc, in which numbcrs arc aggregatcs of units
and magnitudes sggregntes of numbcred atonic voints, that is sct forth at Dc Comm.
1,,18 - 17.29. Tt is possiblc, of course, that Iamblichus did not derive this
"golution" for the "deficiencics" of the striet doctrine immedintely from the
Mctaphysicss he may have derived it, for cxaumple, from 2 latc Pythagorean hand-
book or found it nlrcady ascribgd to Spcusippus or to tho Pythagorcans in onc of
the works of tho doxographcrs.l But, in any cnsc, what is of conscquence for our
problea is the fact that he could not have derived the Pythagorcanized version of
Speusippus in the D¢ Comn, from the works of Spcusippus himse¢lf or cven from onc of
Aristotlets carly works (if it be asswacd that Aristotle in his so-called Plotonist
period could have advanced the strict Spcusippcan doctrinc 2s his own), for the
version that Iaablichus gives implies the critique of Speusippus in the Mctaphysics
and an interprcter of that critique who, in terms of it, gave to the doctrine
the form that it has in thce De Comm,
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Footnotes

b Mct, 1028P21-2L,

2 For Speusippus! rejoction of idcal and idca-nuwabcrs in favor of mathcuantical
numbers, sce Aristotlc, Mct. 1028P21-2L; 1075°37-1076%k (cf. Ross's note 2d loc.,
Aristotlets Mctanhysics, 2 Rovisced Text with Introduction and Comncnttry,—TI
[ Oxford, Giarcndon 19211] L05); 100001L-16; 108320-2h; 108622-5; 109037-15
(cf. Ross's notc ad loc., op. Cit. p. 4B0); 1090325-28. For 10 €vand TO TAHDo¢
s his princinles of numbeT, sce Mot., 1028P21-2L; 1091b22-25; 1092335-109201;
1087P6-9; 1085bL~6 (cf. P. Lang, Dc Spousippi Academici Scerivtis, Acccdunt Frag-
menta [ Bonn, 19117 , frags, L2g, L8a, LBb, LBC, pp. 14 ~nd (7). For thc matcrial
principlc of mngnitudcs as the analoguc of mAHBoc¢, sec Mct. 1085232-3L4 (cf. E.
Zcllor, Dic Philosophic der Griechen, IT,1[ 5th ed.] , pe 1002, n. 2, and Ross,
Op. Cibe, Pe lxxiii.)s

3 Sce Mct, 1085232-33 and Topics 108P7-31 (cf. Ross, op, cit., p. lxxiii and
H, Chcrniss, Aristotlc's Criticism of Plato and the Academy, I[ Baltimore, The
Johns Hopkins Press 194l , 131, n. 82.).

L For this theory, sce ME&.; 1072030-3L; 1075236-37; 1091233-P1; 1092211-15,
N.B., that the thoory appecars to hawve buen a Pythagorcan +tenct, as well (1072b31;
cf. Lang, op. cit., frags. 35¢c and 37a.

5Soo SUpra, nNe 3.

5 Speousippus! numbcrs and angnitudes arc transcendentnl, sulf-subsistent
cntitics, immovable and uniquc. Thoy are Ywp1oTa and takc in Spcusippus!
systen the place of the idenos in Plato's, As such they must be incomposite, and
if incomosite, then not corbinations {~s numbers) of units or (2s magnitudes) of
points, P, Mcrlan (From Platonisa to Ncovlatonism [ M. Nijhoff 19537, 88-112,
who contcnds that De Comm, 14.18-17.29 is Speusippus! doctrinc unalloyed, has
obscrved ncither the incompatibility of Speusipous! incompositc and of Iamblichus!
composite numbers ~nd nagnitudes nor the fict that Spcusippus?! doctrinc of two
distinet formal principlcs for nuabcrs and magnitudcs respectively is incompatiblc
with Tamblichus! doctrinc of a singlc formal principlc for both kinds of substancc.
Kohnkc, following Mcrlan (Gnomon, 27 [19551 , pp. 160-161), also thinks that
Tamblichus in this passnge is reproducing unadultcratcd Spcusippcan doctrine,
but is inclined to bilicve that this reonroduction is achievzd through the intoer-
medincy of Posidonius.,

7 sce supra, n. 6,

8 othor p2ssages in the treatiscs show thot Aristotlc belicved the Spcusipnean
and Pythagorcan systcms to be rclated, We have alrcady cited Met, 1072030-3k and
Eth, Nic, 109605-7=Lang, frng., 37a. Cf. Hct. 1080P14-22, wherc The Pythagorcans
and Spcusiopus arc couplcd togecthcr as alike belicving in mathcmatical number only.

7 Loang, frog. b, N.B. 53.3-6.

10 Thecophrastus sucms to have becn the origin~tor of the crroncous tradition
vhich ascribcd derivation of mathumntical nngnitudes from nuabcrs to the
Phythngorcans. Aristotlc ncver attributes this doctrine to the lattcr by naac,
limiting it to thc Platonists, but 2 carcluss rcading of thosc passages of the
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tetaphysics in which the doctrine is discussed and in which critiques ~f the
Platonists in general and >f Speusipnus in partlculdr are intermingled with cri-
tiques of the Pythagoreans (e.g. liet. 10010 26-1002P11) in all probability
contributed to the generation of the error., That Theophrastus was the first to
propound the doctrine as Pythagorean is indicated by Cicero's statement at
Lucullus, 37.118 ("Pythagorei ex numeris et mathematicorum initiis proficisci
volunt omnia"), if .the phrase mathematicorum initiis denotes, as 1 believe it
soes, the elements or principles of mathematical lines, planes, and solids; for
Cicero's source here is Clltomachus, and the latter is repeating the Jestlmony of
Theophrastus in the svoiudv 6oga1 (cf. Diels, Doxographi Graeci, Berclini et
Lipsiae, apud Walter de Gruyter et socios, 1929, p. 119-121). The same¢ error

was made, whether independently or deriwmtively, by the commentater alexand:r

(cf, his note on let. lOOZdll.[In Met. Cemm. 230.12 Hayduck] in which he inter—
prets of \jOTngL as meaning both Plato an and the Pythagorecans); znd he is

followed in modern times by .Bonitz and Ress, who think that Ol Gcrtepcu

of Met, 1002411 either are Pythagoreans alone or include Pythagoreans (cf. Ross's
notes on 1002711 and 27, op. cit., p. 248). H. Cherniss hes brllllantlv demonstrea—
ted, hewever, that the cr1t1que of mathematical magnitades in let. 1001P26-1002P11
cannot fit the Pythagereans (Aristotle’s Criticism of Presocratlc Philosophy

[Baltlmorb, The Johns Hopkins Press 19331 L0-43 and op. cit. [' upra, note 3{ ,
83, pp. 132-134).
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