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ergo dicendum: Relationum, quae sunt Entia, tum vera, cum a nobis Cogl-

tantur, ut sunt numeri, lineae seu distantiae, allaque 1d genus; non esse nu-

merum, nam perpetuis semper reflexionibus possunt multiplicari, adeo-

que nec sunt Entia realia, possibiliave nisi cum cogitantur. Quaeritur an
ullus sit numerus, qui desit in mundo, videturid-non posse fier1, ubl enim

obsecro subsisteremus, dicendum scil. id intelligendum ita tamen, ut eae-
dem res in diversos aliqguando numeros intrent. Nam alioqui si semper 1d
fierl posset ope novarum rerum, tunc tot essent 1es {quot} numer1, quod
impossibile, quia aliqua certa est multitudo rerum, nulla est Numerorum.

Modificationes existentes sunt illae,. quae possibiles; idem | —BREAKS

OFF. |

Numeriinfiniti S Ali69

_ S1 mao Numeri infiniti, sint _moﬁomwsﬁ_ -1d est ut unus Certo numero:
finito multiplicatus alterum superet; sive qui m:: ::.Q,, se, ut.duae- :wwmm_
designabiles; tunc si sint commensurabiles, erunt, ut numerus finitus™! ad
numerum finitum. =2 Sint duae lineae infinitae AB etc. CD efc. ‘Utraque di-
vidi posse intelligatur exacte 1n. wmamm Al, IF etc. vel cG, Qm etc. sive -
telligatur utramque ex multitudine. wmazE conflari ita, ut ucﬁm @w%m frac-
tio supersit, tunc manifestom est has aamm rsmmm, :owﬂ Emm:mm esse
__oomuw@smﬁm@:@m sive Um@wﬁ ooEEﬁsmE Ewmmﬁﬁb wm&mg mﬁrnﬁ m:

: bwodm maEwEﬁ mEEm _LEE,;N éwgm mz,Q. Co
ﬁu >m©<m maEmEm m_EEm E.SH ol U R

EEh i
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Figure 3

Theretore it seems that what should be said is this: there is no number

‘relations, which are true entities only when they are thought about by

forexample, numbers, lines, ordistances, and other things of that kind;

they can always be muitiplied by perpetually reflecting on them, and
they are not real entities, or possibles, except when they are thought abo:
Supposing 1t 1s asked whether there 1s any number which ceases to-exist

the world, 1t seems that this 1s wmﬁwomm&_w_”.__moﬂ_._@m_._.___@s”m as (pray) we subsi

1t must be said that the number would have to be understood, but in suct

way that the same things would sometimes @Eﬁ, mto different numbe
For otherwise, if it could happen that there were always a need for ne

things, then there would be as many E_Emw.mw.ﬁﬂ%@ﬁm but this is impc

sible, because the multiplicity of things is woBﬁEwm determinate, that

numbers is not. 12

Modifications that exist are those which are possible; likewise (—BREA

OFF).

16. Infinite Numbers! o Aiii

~ [c.10April 1676)>
Iftwo 1ntinite. scE_ummm are :@Eommmmo:m l.e. mzo: that one multiplied
| _,m_.”_omﬁmg_.mﬁim-_mﬁ_Ewﬁ,.,ﬂ_mxo.mm&mEw other; or, -areto-each-other as Hi_o d¢

Hmamﬂm_u_@ lines; Swm sq 5@% are commensurable, they will be as finite
mﬁm&ﬂ S__.._g:mhm number. Let there be two infinite lines AB . .. a

QU ﬁﬂ_@oﬂw ._uw ﬂn&mﬂmﬁoaa 8 @m &SEE@ wwmﬁs% into m@mﬂ Al ~ ﬁ %
mﬁ& ﬁ_ Q GH,
.__..._.._”.”.____.___..H_WEHQQ _En ﬁwﬁ Ew_maor a Em% Em_” no' @momom 90 a ?oﬂ 1S 5@ Qver. ﬁ&m 1
mﬁamﬁ Emﬁ Emmm 25 rmwm mr@ﬂ mw Em:ﬁm E.w n@gmﬂmﬁmgm 1. @ Wm

.........
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Intelligatur jam has ipsas duas lineas, licet infinitas, esse finitae inter se in- Figure 1
vicem rationis, seu ut lineae finitae LM et NP sive homogeneas, id est
tales, ut aliquoties repetita minor (aliquoties, finito scilicet repetitionum
numero) majorem excedat; tunc manifestum est has duas lineas fore mter

a oom._go_n Bw_mmmww namely, the foot AL Now let it be zsamﬁ.ﬁoom tha
Smmm same two lines, Eosm: infinite, have a finite ratio to wmor other, 1.¢
~are as the mﬁ;w lines LM and NP, In other words, let them be homoge
neous, i.e. such that 9@ smaller, when repeated mwammmﬂ times (‘severa
times’ _Sww.E_ﬁ_m_ ‘by a finite number of repetitions’), mMow._nmm the greater

N P
se, ut numerus finitus ad numerum finitum. Suntenim ut duaelineae LMet o
NP et ipsae sunt commensurabiles. Ergo hae duae lineae LM et NP sunt
commensurabiles; duae autem lineae finitae commensurabiles sunt ut nu-
merus mEEmE ad numerum finitum. L4 Frgo et duae :mwmm @Sw@m:m@ AB
etc. et CD etc. | | o
‘Sint jam duae figurae, una rectilinea QRST, altera curvilinea mixta
QTVQ, eiusdem altitudinis Q7. Ponatur curvilinea esse poly momE: @?@@.

Figure 2

then it wm_._wi&m:w.%m_ﬁ_Sm_mw.g_o m_nwm will beto each other as finite numbe
to mm:@ HEEWQ. For they are as Em two lines LM and NP, and they ar
| noEEmumEmEm ﬁrmﬁ?ﬂm these two lines LM and NP are commensu
rable; @E 25 ooEEmamﬁmE@ finite lines are as mEﬁE mmeﬁ. to mm:m
..EE@@H H:wmmﬁowm SO E,w the two rsmm proposed, bm mwa CD.
Zoé let Ewaw ww two bmﬁmm one rectilinear Qﬂwﬂ the o&ﬁ. a mixex
curvilinear one mﬁ@ of the same rﬁm_: OT. Let us suppose that th
curvilinear one is a polygon Q7Tvfyo, that is, a mEamo:m mmﬁw Eﬁa@
_ES mm EQEQ m% E?._:r.m@ mEm: m@sﬁ.wm such as Qéj& 4 F E@ sam

R X Q@

e
Il=
™~

R X Q

seu figura gradiformis, divisa in infinita Quadrata infinite exigua qualia
497 avp[y]eodem modo figura rectilinea in quadrata aequalia prioribus qualia

%q Um Eﬁa@& ES mw EWEQ @m @mnm mmm U@E%Q Bmm% anmﬁm Sw rects

- - L3. ABOVE numerus finitus: wﬁon e RS B o S Pu >QEZ bwedm HEm mm.ow
L4 Apovenumerusfinitus: error. L L ”,._.__m_____”._m__”_m__wﬂ_ﬂ___w__.___m______.__m___ﬂ__.__.__w_””“..m_wm”_,__”.”_._ _aaz E@é THIS: mqﬁ
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XQZ[U] divisa intelligatur; hoc modo et altitudo QT divisa intelligetur in
partes infinitas; et quaelibet ordinata tam figurae rectilineae, ut ZY, quam
curvilineae, ut Zw. Ponatur autem quaelibet ordinata curvilineae, ut Zo,
esse rationalis ad ordinatam respondentem rectilineae, ut ZY, quod fieri
poterit, s1 1ta ferat aequatio curvae; erit et numerus quadratorum infinito-
rum unius commensurabilis, numero quadratorum alterius, si una exhau-
ritur, exhaurietur et altera repetitione qu m%mSEE cumque singulae ordi-

natae singulis hoc modo habeant communem figuram, etiam totae figurae

habent communem mensuram, @cmaﬁmEE scilicet assumtum; s1 ordinatae

hae omnes 1n rectum nﬁmﬁa_mﬁmﬁ seu quadrata E..&ﬁwﬁ::,_ ponantur, erit

eorum numerus ex figura m..wnm___i._mmma ad numerum w._oﬁimmmmu ut hnea
quaedam infinita, commensurabilis, ad infinitam commensurabilem,
adeoque ut supra ostendimus, ut numerus finitus ad numerum finitum. At
ejusmodi curvilinea est circulari GuAAOY0G, ut alibi ostendi, ergo circulus
ad quadratum, ut numerus finitus ad numerum finitum, quod est absur-

dum. Et jam video rationem erroris. Negandum duas lineas commensura-

biles finitas esse ut numerus finitus ad numerum finitum. Possunt esse, ut
numerus infipitus ad infinitum. Duo numeri EbEﬁ commensurabiles pos-

sunt esse qui non sint-ut duo numeri finiti; si scilicet maxima eorum com-
munis mensura sit numerus finitus. Ut si ambo sint primi. Illud interea hic

certum est, has duas figuras circulum et quadratum esse commensurabiles,
seu habere mensuram communem, sive m::mﬁ et oHaEm:mE (quo casu
essent, ut numerus finitus ad numerum finitam, @sea minime conciliabile

._mﬁgﬁoﬂ cum mﬁ?@@ﬁ@gmﬁ@ﬁ@:mv sive E:EE wm?mB quod necessar-
‘1um arbitror.

Hinc jam tandem videtur aditus apertus ad mirabilem demonstratio-
nem, quod quadratura circuli sit impossibilis, qualis quaeritur; quae sci-
licet aequatione aequabili exprimat relationem. Quod ut fiat ostendendum
est, quod Diameter et latus, ne infinite quidem parvam habeant com-
munem mensuram, et in mw:ﬂmﬁ.mwm quae sit ut radix irrationalis, sive
quadratica, sive cubica; ut _wwmgwm causa, latus cubi dupli; alteriusve.
Ecce hinc praeclarum usum demonstrationum, de incommensurabilibus

linearium, possunt enim et ad infinite parva transfert, quod non possunt

arithmeticae. Hoc posito, sequitur circuli magnitudinem non posse aequa-
tione quadam ullius gradus exprimi. Eodem argumento evincitur ne ullam

| @Emwa circuh portionem hoc modo quadrari posse; awzﬁam estde ﬁomm-
EEHEm et m%wmﬂ@o_m L5 Oﬁns_sm wrmﬁaw a genus, mmﬂm ficta sunt; ut

L5 Hz THE Ewmz m,ﬁn EEODEEEE @zmm E.o_uﬁw ﬁmmg DE:EE non mmmm”_.

........

Pt o R
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linear figure has, e.g. ZY, so does the curvilinear one, e.g. Zw.* Now let u
assume any arbitrary curvilinear ordinate, such as Zw, to be in rational pro

- portion to the corresponding rectilinear ordinate, Z¥, which will be possi

ble if the equation of the curve allows it; then the number of infinitefsimal
squares of one will also be commensurable with the number of squares o
the other, and if one 1s exhausted by a repetition of squares, then so will th

-other be. And since in this way the individual ordinates taken one by on

have a common figure, so the whole figures will also have a common mea
sure, namely, the assumed square. If all these ordinates are extended in :

straight line, 1.e. the squares are taken directly, the number of them in the

rectilinear figure will be to the number in the curvilinear one as one com
mensurable infinite line to another, and so as we showed above, as finit
number to finite number. But a curvilinear figure of the above kind is con
gruent with thecircle, as [ have shown elsewhere. Therefore the circle is tc
the square as finite number to finite: number, which 1s absurd.
Pmm_.ﬁoﬁ_wwmm the reason for the.error. It must be denied that two com
mensurable finite lines are as finite number to finite number. It is possiblk

tor them to be as infinite number to infinite.” Two infinite numbers whic}
are not as two finite numbers can be commensurable, namely, if thei

greatest common measure is a finite number—for instance, if both ar:
prime.® Meanwhile, this much is certain here, that these two figures, the
circle and the square, are commensurable, i.e. have a common measure
whether (1) finite and QEEE (1n which case they would be as finite num
ber to finite number, which I beheve to be ooEwﬁﬁ@_@ irreconcilable gm

_m@wBEEmﬂobmv or-<(1) nfimtely mBms which I believe to be necessary.

“Hencenow at ]ast there seems to be.a way open for a marvelous demon
stration that it 18 1mpossible for there to be a quadrature of the circle of the

kind we are seeking: namely, one whi ch would express the relation by ar
equable equation.. And in order-for this to be done, it must be shown tha
the-diameter and the side do not have even an infinitely small commor
- measure, even in the kind of line which is as an irrational root, whethe:
~quadratic or _990]@. g. the side of a double cube _ﬁw/\mw.IoH of somx
higher power. Hence here we have a splendid use for demonstration:

~ about incommensurables using lines, for they can also be carried over tc

the infinitely small, which those of E.:g@sﬂ cannot. Supposing this, 1
s ._.onéu that. Ew EmmEEmm of-a circle cannot be expressed by an equatior

o ____.@% any mwmawm 8 By the same. argument it is proved that not even a portior
..@m a oﬁ.ﬁw can @m squared U% m:m Ewmsm msa : 1S Sw same with the loga:
it mb& 5@ w wm_uﬂm L5 : _

ﬁm Hz 4mm Emwmwz ..Hm Hmmmeﬁamu EE% seems to- E@ﬁ HUE a-circle is no

m@cmmmgw m&@:E w@ﬁ _um Hw:mm @S mm qu mm ﬁ :mm w@ﬂ Ummm E@dm& ﬁ:mﬂ E.w &Emo
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| |  Polygonum, quolibet assignabili maius, quasi hoc esset possibile. Itaque
o cum aliquid de Circulo dicitur, intelligimus id verum esse de quolibet

polygono, ita, ut aliquod sit polygonum, in quo error mimnor sit quovis

~assignato g, et aliud polygonum in quo error minor alio quolibet certo
assignato b. Non vero erit polygonum, in quo 1s sit minor omnibus simul
assignabilibus, a et b, etsi dici POSSIt, ad tale ens quodammodo accedere
polygona ordine; wﬁ@mm_mwwo@momm_ certa quadam lege crescere possint; et

de 11s aliquid verum sit quo Em%w crescunt, mens nostra quiddamultimum

fingit; deque eoid quodin sin mu:m magis magisque evenire videt, perfecte
pronuntiat, .@m_oa. etsi non sit in rerum natura, ferr tamen €1us exXpressio

potest; compendiosarum enuntiationum causa.
‘Caeterum videndum est an non sint adhuc alia, infinite parva, ut anguli.

Ecce enim angulus, nonne in puncto-est. Nihil enim ad eum pertinet late-
| _E._E__powmgmﬁ___mﬂ__Bmwmﬂ ets1 semper abscindas. Ergo quantitas in puncto,

nam anguli quantitas est. Respondendum primum angulum in solo puncto

nullum esse, nisi accedant lineae: Sijam eae lineae sint infinite parvae, hi-
neae tamen, manebit difficultas, eodem enim modo ab illis resecabo. Porro

non est m_mm&sm quantitas puncti. Posuimus enim punctum cuius pars nulla

est, extremum scilicet; aliud enim inassignabile, nullum esse, jam os-
‘tendimus. __mE m_mmm@._mmmc: quantitas nihil aliud quam quantitas sinus pro-
portionalis, quae utcunque _Eoma_omm eadem, ita ut ipse angulus videatur
esse: Ens tfictitium. Si pro aliqua re in ipso puncto existente sumatur, sci-
- licet sr: weumﬁam b&m&mm estin puncto, seu inea quavis assignabili resecta
‘subsistit, datur quantitas-anguli. Idem est angulus, lateribus productis. His
.__w@m:a erit angulus, 1d quod est in :sﬁm mcm:wﬁ intersecta minoribus, seu
B ..m@mHEE comprehensum duabuslineis concurrentibus, qualibet assignabili
| ___EEoE_ucm At tale Ens fictitium est, quoniam lineae eiusmodi fictitiae.
Etsi Entia ista sint fictitia, Geometria tamen reales exhibet veritates,
quae ..meh_,__ﬁ sine 1psis enuntiari ___w_ommm_nr sed Entia ilia fictitia praeclara

momm@ mmﬁﬂmﬂm mm:m:m @cmwﬁﬂmﬂw M%Eﬂn ﬁmﬂdm Eun wwan: nogwsmﬁmﬁuamﬁ Hmﬁ-

@.D mcm:,m E@wmﬁm EmEE @m?m Ewnﬂsm mmmm mm omwﬁmﬂw Hm%n%am
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The circle—as a polygon greater than any assignable, as if that were
possible—is a fictive entity, and so are other things of that kind. So when
something is said about the circle we understand it to be true of any poly-
gon such that there is some polygon in which the error is less than any as-
mrmmmm amount g, and another polygon in which the error is less than any
other definite muw_mmma amount b.” However, there will not be a poly gon 1
which this error is less than all assignable amounts g and b at once, even if

‘it can be said that polygons somehow approach such an entity in order.

And'so 1f certain polygons are able to increase according to some law, and
something 1s true of them the more they increase, our mind imagines some
ultimate polygon; msm whatever it sees becoming more and more so in the
individual polygons, it declares to be perfectly so in this ultimate one. "
And even though this ultimate polygon does not exist in the nature of
z.::mm one can mz: me an wx@ﬁ@mmaz for 1it, for the sake of mgwmﬁmﬁom
of expressions. | |

For the rest, 1t must be seen whether there are not still other thin os that

are infinitely small, such as angles. Here, for instance, is ana angle; is it not

n-a point by itself unless lines are added. Now if these lines are infinitely
small, but are lines, the difficulty will remain, forT will cut them back in

in-a point? For the length of the sides is irrelevant to it, and it remains even
if they are shortened forever. Therefore there is a-quantity in a point, for it
1S the quantity of an‘angle.'! First it should be replied that there is no angle

the same way. Moreover, an angle is not the quantity of a point. For we
have supposed a point to be that whose part is nothing, an extremum; for
we have already shown that there is nothing else unassignable. Therefore

- the quantity of the angle will be nothing but the quantity of the proportion
| of the sine, which is the same roﬁmﬁma tar you might produce it, so that the

angle itself, it seems, is a _.,Suﬁoam entity. If we take it for some thing ex-

1sting 1n the point itself, that is, if we suppose that the angle is in the point,

1.¢. that 1t subsists when any assignable line has been cut back, the quantity
of the angle .wm_m?_ws It1s the same as the angle with the sides produced. If

these things are assumed, an angle will be that which is in lines smaller
‘than mmw that intersect, 1.e. the space ooEwEma by two intersecting lines

that are smaller than any mmmymmmgm ‘But such an entity 1s fictitious, since
_rmmm of- a:m kind are mosﬂemm

_ _mamm_.H:o_ﬁwm__v_&@mm entities are fictitious, geometry nevertheless exhibits

real truths. Erwornmm&m@ be expressed in other ways without them. But

._..w& nmmmoﬁ|m: _mmmﬁ @w mc@ﬁmﬁﬁm m: H%Eﬂw? mEm: @ﬂmﬂﬂ?f@m Rﬁ@mw@&.

.H_m_mneﬂﬁmwmﬁm_u_m S m,_m mam mmmEEmm mm Emﬂ:w_w mEm: Emmmnaw Eﬁ Em same

._ | __._.:_@Em m@m %m @&ﬂ 5@5



o sunt.enuntiationum compendia, vel ideo admodum utilia, quia imaginatio

. qualitates,
_w_.___.””.w____m_”.m___.__m_w___”._,m.ﬂoEE necesse ad oblivionem. Sed hoc non est. Dicendum ergo potius, cum
ox.o:EE sentimus, vel polygonum, nunquam nos in €0 sentire uniformi-
ﬂ:mE m@& mm:@ms non sentire difformitatem, seu meminisse nos nihil in o

e R R I ok
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- -nobis Entia etusmodi apparere facit id est polygona quorum latera non dis-
m.H._m_mmm_”mwmwHMM.m.m_w___u_w___._._.”w_.___m___.._ P ﬂmﬁw apparent, unde nobis suspicio oritur postea Entis nulla Jatera haben-
= tis. Quid vero an non imago illa saltem nulla exprimit polygona? Ergo

.____._._.__w_””______mgmmo_Em menti perfectum exprimit Circulum. Est hic quaedam difficul-

___,__.__Amm mira et subtilis. Etsi enim falsa sit imago, in se tamen Ens est verum;

_”.__m.m_%__M_.M_M.__H_.._w___””______.______.__._”._____._-____“____._”___.___.___._.__m_.m_._._um&.wo@zw sequitur 1n mente esse circulum perfectum, vel potius esse 1ma-
5 nem realem. Erunt ergo in mente et caetera omnia: et 1N ea -omnia jam
mmﬁ fieri quae posse negabam. Sed dicendum est 1n mente esse cogita-
~tionem uniformitatis, nullam autem circuli perfecti imaginem, sed a nobis
mm@:nmﬁ ._EHE._..M.E_EEEB postea ad hanc imaginem, quod nos sensisse mae-

obliviscimur; conscune aliquando fuimus nos sensisse’ hoc

& mo:w@ sensisse; quoniam inaequalitas non statim @ﬂnw:w@ﬁ oculos. Et
_-r :m:o E@E oriam ipsi jam uniformitatis nomen tribuimus. Videndum an
s@s Bz:@EE per exigua temporis intervalla conscii simus, quorum non
EwEAEB:m seu-de quibus non possumus loqui, scribere, quae non pos-
szmm orﬁ.mﬁﬁ tbus-exprimere, ob eorum exiguitatem, cum parvam ha-
_umm:: ad talia H@Eﬂowwg Non ideo tamen minus sentiuntur a nobis con-
mmzm mmm onE @ﬁmemEom um eorum quae somniamus, oz_ﬁmozﬁﬁ

E _.ﬂ.

—efe.

L

MMmgmmu&cB mmE:o H.@mﬁmﬂ m@mEr: mw Fbﬂm E__mﬁﬁnmﬁm wEEmE in

_Emm HEE.EE mﬁm necesse est.esse mmmo&.ﬁ E@&EE Sitin ea mﬂmoEE C

.......
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these fictitious entities are excellent abbreviations for expressions, and for
this reason extremely useful. For entities of this kind. i.e. polygons whose
sides do not appear distinctly, are made apparent to us by the imagination,
whence there arises in us afterwards the suspicion of an entity having no
sides. But what if that image does not waﬁmmzwmm% polygons at all? Then
the image presented to the mind is a perfect circle. Here there-1s a surpris-
ing-and subtle difficulty. For even if the image is false, the entity in it is

‘nevertheless true; and so it maﬁoém.._%mﬁ in the mind there 1s a perfect circle,
or rather, there 1s a real image. Therefore everything else will also exist in
‘the mind: and in it everything that T denied to be possible will now be pos-
‘sible. Instead, what must be said is that in the mind there is a- thought of
_.cipnoﬁng%wm_mo.w nage of a perfect circle: instead we apply uniformity to

this image afterwards, a uniformity we forget we have applied after sens-
ing the nregularities. Were we then conscious at some time that we had

~sensed them? for consciousness is necessary for forgetting. But this is not
the case. Therefore it must be said, rather, that when we sense a circle or
polygon, we never sense uniformity in it, but neither do we even sense a
.__ﬁoﬂawmo_g.m? that 1s to say, we do not remember having sensed anything

nonuniform in 1t, since the inequality did not mmmediately strike us. And

because of this memory we now ascribe the name of uniformity to it. It

‘must be seen whether-we might not be conscious for very small intervals

of time of many things we do not remember, or about which we are unable

to speak or write, which we cannot express in characters on account of

_._Emw_.wm@mﬁ&% small size, since they would have little relation to such
~ things. But they are not on this account any less sensed by our conscious-
- ness. Rather, we forget about these things, just as we forget mvoﬁ the
_ -_ﬁ?smm we dream about. ' _

eic.

1 efc. | /1 | 2 etc.

- Figure 4
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quales, punctum C erit medium. Si inaequales, alterutra earum erit major.

Equidem posse videor statim assumere, ita licere lineam 7 ezc. 2 etc. inter-

minatam utrinque secare, ut partes duae sint aequales, in B scilicet, et tunc
B erit medium, sed videndum an hoc amplius proban possit. Sit ergo ma-
jor [2] etc., minor ] efc.: ajo primumnon posse esse unam alterius triplam.
(QQuoniam 1n tres interminatas-ab uno latere non resolvi potest interminata

- utrinque, sed in duas tantum; eademque ratione ostendi potest, nec ra-
“tionem posse exprimi fractione numeris finitis assignabili media, inter 2 et
3 eandem ob causam. Itaque fractionis illius numerus infinite parva quan-

titate excedet 2. Sin linea interminata una C2 efc. alteram CAJ etc. finita

excedet quantitate, qualis e. g. CB, ipsa ergo assignata et definita, erit B

punctum medium. Hinc jam lineae £D per C transeuntes, non erunt in

“medio universi, sed FBG erit. Ponatur eodem modo et B ws:mEB esse

medium ipsius FG interminatae, et ipsius LH interminatae, aharumque

omnium inde ductarum, erit mam@, @ﬁsoEE B medium umversi. Videndum

autem an necesse sit inveniri eiusmodi medium posse. Sed hinc videtur se-

qui difficultas; ducatur recta MN erc. interminata versus N: erit illa ae-
ﬂ.ﬁ#w.ﬁﬂ B2 etc., cum sit parallela, certum est enim illam infinitam sibj
‘parallelam ferri posse angulo ad se ipsam recto seu in recta BF. Videndum
jam an __.%ﬁ BH sit m.w@a_mmw,ms_g_mm@@mmmm ; major an minor. Si BH aequalis,
seu si aliquod Medium universi, uti aliunde videtur judicari posse, dicen-
~dum erit BH aequari MN. Hinc jam patet, quomodo moveri possit linea in-

finita, seu transferri BH in MN, non continuo motu, id enim impossibile

est, sed per saltus, s1 scilicet transcreetur. Est enim motus nihil aliud,

quam transcreatio. -6 _ _
~Sed una restat magna difficultas. Sit linea infinita, vel utrinque, vel ut

lubet, ab una parte, quae actu resoluta ponatur in suas partes; etc. AB, BC,

CD, DE, etc. Potest enim intelligi innumera eiusmodi esse Entia. Unum-
quodque eorum moveri potest, unum ex AB in [0f,] alterum ex BC in By,
tertium CD in 8, quartum ex DE in 8¢, quot cum in singulis sit possibile,
singula translata intelligamus; dici poterit totam lineam paralleliter sibi et

Em N Hmm E}wmz monw Ema @S@mﬁ @oﬂwﬂ oEme n@umEE wmmm in-rectis

mmﬁwsmﬁﬁmﬂgm mﬁ oopmomﬁﬂ@sm E@ﬁm wx@mﬂm&ﬂm mommmﬁmﬁ E n Hmmmw:- ._

Eucm ?:EE Eomﬁm H:m EHE@E mxwmﬁﬂwm:m noB@E@mz

- straightaway that the line . . . 7 2.
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equal or unequal.'* If they are equal, point C will be the midpoint; if un-
equal, one or the other of them will be greater. It seems to me I can assurme
, unbounded on both sides, can be di-
vided in such a way that 9@ two mmnm are equal, by dividing it at B. Then B
will be the midpoint. But it must be seen whether this can be proved more
fully. Therefore let the greater part be C2 . . . . and the smaller C7 . ... 1

say, first, that it is not @omm:&w for one to wm Em triple of the other, since a

line zm@ossmwm on both sides cannot be resolved into three unbounded

lines, but only into two. And by En same method it can be shown that the
ratio cannot be expressed by an mmmﬁmmzm fraction of a finite number in-
termediate between 2 and 3, for Ew same reason. So the number of that
fraction exceeds 2 by an EmEﬁQ small quantity. If, on the other hand, one
unbounded line C2. . . exceeds the other CAI . . . by afinite quantity, such
as, for-example, CB, E:r this therefore mmﬂm:wa and definite, B will then
be the midpoint. Hence now the lines ED: D passing Mrﬁezmr C will not be in
the middle of the universe, but FBG will. In the same way, let us suppose
that B 15 also'the mi awo:: of the unbounded line F G, and also of the un-
bounded line LH, and of all others drawn EBzmw it. Then the point B will
be the middle of the universe. It must be seen, however, whether it is nec-
essary for us to be able to find a E_%EE of Emm kind. But a difficulty
seems to follow from this; let a m_H&mH line MN . . . be drawn unbounded
towards N; this will be equaltoB2. .., sinceitis wﬁ.mzﬁ for it is certain
that that infinite line can be carried @E.m _& to :mm; ina line at right an gles

toitself, that is, in the line BF Now it must be seen whether BH is equal to
B2.. ., or :nw@c& toit, mﬁmﬂﬁ E. Hmmm If mm 1s-equal to it, that is, if it is

Sw Ea&m of the universe, as'it mmmEm possible to Emmw on other grounds,

it must be said that BH will m@sm_ MN. Em:om itis now clear how an infi-
_ nite line can be Eoﬁwa ‘that is, how mm, omm be’ Qmuamﬁa mto MN: not 3
L a SEE:@mm motion, for this i is HE@SEE@ butbya _wmw;lE other words,

- ...% itis transcreated.’> For motion is semﬁsm but transcreation -6

‘But there remains one great difficulty. 16 Let there be an infinite line—

| .._m::mE te either on'both sides, or if you prefer, on one side—which we sup-
.. ._..__._@ow@ 5 be mnEm:u\ resolved into-its parts, .
‘there can be understood to be mEsEmEEm entities of this kind. mmor of
mE these can be E@ém one from AB into ap, asecond from BC into Bv, a third

: ___@,@E QU ES )«m a ?.59 @@E Um ES mm Tﬁ us; -wunderstand as many of

.AB, BC, CD, DE, . . . . For

H@ wz ﬂmm Ebwmﬂz Wmﬁum@m it can wm Eoﬂma HQSE this Em: every endeavour is

E EEQ ﬁm%@m&woﬁmw mﬂEqE _Emm or: ooEBmmE emmm bm& ‘experience confirms

is,: mm E Eummmﬁm m ; ma%ﬁmEm EE S,wmm Ebﬁ. mmoawmm En ngﬁgwa mE@E; |

ﬁ m_ ﬁ% m
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etc. a...b...c...d...e elc.

perpendiculariter promotam. Nec hic absurdum. Jam ponatur oblique AB,
BC, CD, DE, etc. transterri in ab, bc, cd, de, etc., nonne dici poterit eodem
ano_ﬂoﬁmﬁ_:swmﬁ marg_n. promotam. Unde m_m@EEH magis progressam to-

‘tam lineam 10 plagam DE; nam et motus elusmodi obliquus, compositus

ex perpendiculari et per sua vestigia eunte qui est si AB moveatur in BC, et

BC 1n CD. quod fiertutique impossible est, posito corpus eundem semper

occupare locum; et certe nulla erit penetratio, semper enim unum excedit

altero succedente. Hinc sequitur, vel lineam interminatam esse impossi-
bilem, vel non posse sic moveri oblique, vel non posse appellari unum to-

tum. Sed 1llud hinc Suo_caw optime posse arbitror lineam ewusmod: mate-
:amE EEEE:mSB noninterruptam 5@:38 Sed non video an inter-

~ruptio nos salvet. Non enim ideo ad se propius accedent, guia uno acce-

dente, alterum porro procedit. Revera ergo fatendum erit, Mundum esse
finitum, s quantitas interminata totum sive unum est. Ita vicisset Aristote-
B les, et _momwﬁoﬁm.&améﬁ_@m@m_a@ooﬁoﬁmﬁcﬁq numerus finitus; sed non in-
corporearum, | ob memoriam mentium. Infinitas autem competeret Deo, ob
aeternitatem, item ob alia creaturarum genera. .

Una Tesponsio adhuc superert, scilicet quod szm_mﬁwo ejusmodi @ET_

gqua etiam in sin msrm sit impossibilis, neque a nobis perfecte intelligi, quia

| w@mmnﬁ:m non possunt intelligr i singuhs, nisi intellecto ordine unversi _

b

quod hic rursus: Ezmﬂ admodum exemplo patet. Nam alioquin ut infimi-
tum esse posse creaturarum numerum probem, fingam similiter inde ab -

acternitate, quavis -hora novum positum fuisse corpus, in eadem semper
recta; mamfestum est, cum in singulis possibile ponam, fore tunc eius-

S e INITIDETS T T e Y

| ﬁn m -B— ﬁ —D—nFE efc.
| mwn a...b...c...d...e etc.
Figure 5

them as possible, taken one at a time, to have been translated one at a time.

It SﬁE&_m.m_..ﬁ.m_u_mx__”ﬁ the whole line 'has been moved parallel to 1tself and in

a w.ﬁtw&&n&ﬁ.-&Hmom@_m._ and this is not absurd. Now let us suppose AB,

'BC, CD, DE, ... 'to be obliquely translated into ab, bc, cd, de,

couidn’t 1t be- wm& that the whole line has been moved here in the same
way? But from this it follows that the whole line has advanced in the di-
rection DE; for an oblique motion ot this kind 1s also one composed of a
perpendicular motion and one going along its own path, i.e. one where AB
movesinto BC, and BC into CD; and this 18 not at all wOmmewu asSSUming
that the body always occupies the same place; and certainly there will be
no penetration, for one always moves on when another comes into its
place. B

Hence 1t follows either that an unbounded line 1s 1impossible, or that it
cannot be moved obliquely in this way, or that it cannot be called one
whole. But Ibelieve that what .__om_n. best be concluded from thisis thatfor an
unbounded material line of this kind to be uninterrupted by gaps implies a
contradiction. But I cannot see if an interruption of the line will save us.
For the parts will not thereby get any closer together, because when one
approaches, the other proceeds further ahead. Therefore it really will have
to be admitted that the world is finite, if an unbounded quantity is a whole
or one. In this case Aristotle would have been vindicated, and there would
be m.__ma_ﬁ_msﬁ_uwm of corporeal creatures too; but not of incorporeal crea-
tures, because of the memory of minds. And yet infinity would be applica-
ble to God, on. mooocmﬁ oH, eternity, as well as on account of Q,@mﬁm things

“of other kinds."

One response will still remain: this 1s that this kind of translation,
oblique and also one at a-time, 1s impossible, and not perfectly understood
by us, because possibles cannot be understood one at a time without un-
derstanding the order of the universe. Again this can be made clear by a
very splendid example. For otherwise, to prove that the number of created
things can be infinite, I imagine similarly that at each hour from eternity
onwards -a new body be supposed to have come into existence, always in
the same straight line; it is evident that, since it is possible to suppose them
one at a time, there will then be an infinity of bodies of this kind. And so no
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modi infinitum. Itaque non aliter quis respondere poterit, quam negando
o0 in singulis possibile. Et sioita fingi posse videatur, quidni ergo 1dem re-
~ spondeam statim ab initio. .
502 Unum adhuc considerandum, etsi quis neget interminatam quandam
o esse lineam, tamen non videtur concedi posse (posito nullam esse finem
__._.”_H_mﬁnmm seu ad lineam productam semper matertam {invenirt}), quod AB
E locum BC, et BC in locum CD, etc. semper simui moveri possint. Pona-
.,__.__”__m___.___mm.”_”_m..____m__5 enim id fieri, et nova adhuc addatur, aliunde assumta, quae in locum
%mEm AB primae succedat; reddita quiete, omnia erunt ut ante, et tamen
w”_..mWUmw__”_”_m””m__m”m_m_m_”m.wwWm.m__m___.m_.__w,__._,”____ﬁ”__._mmmﬁm mutatio est. Certe locum aliquem deseri, pluribus motis, successive,
wmo ‘novum acquiri, impossibile. Breviter, quae sunt multa, eorum multi-
_Emmw:@EE et pars-etc. Ergo vel negandum est infinitum actu esse pos-
_EEP vel recurrendum ad nostra, quod impossibilis sit dicendus singulo-
EBE@Em etsi in ipsis per se consideratis non appareat absurditas, quia ut
wm fecte considerentur, Mens consideranda, quae in ipsis, et relatio fa-
Ewmmm ad totum universum. Et ita habendum est, si in omnibus eodem
Bomo cuncta referre possemus ad universum, appariturum nobis, quo-
Bom@ revera certus tantum- determinatusque rerum status sit possibilis et
EES wwo_ﬂ&miﬁ a possibilium numero 1n quibus nos nullam 1mpossibi-
EmﬁB invenimus, @coEmE FEEE, notione materiae, eamque ut exten-

one will be able to reply in any other way than by denying it possible to
suppose them one at a time. And if it seems imaginable in this way, why
then should I not make the same reply at once from the start?

502  Onething still to be considered is that, even if someone should deny that
a othm unbounded line exists, it still doesn’t seem possible to concede
(assuming there to be no end of matter, i.e. that matter can always be found
for extending the line) that AB could always be moved into the place BC,
and BCinto CD, etc., simultaneously. For letus suppose this happens, and

“anew one taken from elsewhere is added, which takes the place of the first
one, AB; when-they have returned to rest, all will _w@mm&w?w? and yet a
change will have occurred. Certainly, when many things are moved in suc-
cession, itis impossible for some place to be vacated and no new one to be
acquired. And there are, in a word, many, a multiphcity of them, both
whole and part, etc. Therefore either it must be denied that it is possible for
an E@EQ to exist actually, or we must return to our previous conclusion,
that the motion of the individual parts must be said to be 1mpossible, even
if there does not appear any absurdity in them considered in themselves—
since in order for them to be considered pertectly, the mind which is in
them must be considered, and relation must be . made to the whole uni-
verse. And so it must be maintained that if in _mz_.&Ewm we could 1n the
same -”Emw._amﬁ everything to the universe, it would be clear to us how in

fact only a certain and determinate state of things is possible, and how it is

_. ._%.ma._E_mm%. things in which we find no impossibility are excluded from the
number of possibles, since we lack a notion of matter, mnm consider it
Eﬁ&% as the extended, which it is not.

The H.mmoséw% the unbounded, i.e. that which is greater than anything
Tinite, is something, _m_sm.___ﬁrm__Emmﬁwq small is not, is that in the continuum
the BmﬁE:E 1s something, and the minimum is not; the most perfect is

: ._m@Bm&Eq the least is not, God is something, nothing is not. In the contin-
uum, the whole is priorto 1ts parts; the absolute is prior-to the limited; and

“soistheunboundedy wﬂoﬁ to that which has abound, since a wosmm 1sakind
__._om mmEE@z There i Hm no greatest number, and no least line.

~ 'We must still Eﬁmsmmﬁ whether and to what extent the following is
_. ._n.cw 55&% that the square is to the. oﬁ&m asltoWr — Y5+ ¥ — 7 + 1g

- =Yu+ ... 7Forwhen wesay ‘etc.’ ,or ‘to infinity’, the last num-

o - beris not Em:% :m&mﬁmgem to'be the mammﬁmﬂ number, for there isn’t one,

o but it is still zsmﬂmﬂoaa to be infinite. But secing as the series is not

e _.__Uoﬂmaoa reé oms this be the case? For maﬁwmzmm must be added, even if

A __ . itis: mmmﬂﬁwm 5 @w an E@EE ﬂEB&@H S0 thatit must @w said that thisisnot

o _.________._hmemozm_% _____ ma seeing as Ew oﬁ&w is :@mﬁsm aEm series g: of

Gt Wmﬂ@ cur EH@EE:mEE seu @a@__wﬁ mES maius sit aliquid, non vero
_ Ew Eﬁw ww&éﬁ rmwn est, quod Maximum 1n continuo est &EE& non
<Q..@ HEE_.HE w@mwoﬁwmmHEzB est mm&&wﬁ non vero Mimmum, Deus
mmﬁ m_iEm EEFE non-est &EE& ﬁ@EE in.continuo est ?.Em wmﬁ:umw
@m@EEH prius’ :Emmﬁo Adeoque interminatum, habente terminum,
ou it Hm nam m: moowmmuo @cmwamE Nullus est mﬁgwEm maximus, et nulla
mmﬁ :mmm minima. _ _ -
wnsﬂwsmzﬁ mm&;n an et-quatenus vera ‘haec, v. g. @gm&m&% est ad
EEEQB utl m& H\H H\m - Vs — g by — ﬁ\ﬂ:m_mﬁ Nam cumrdicitur etc. in

~ infinitum, intelligitur ultimus numerus non esse quidem numerorum max-
P .::mm is enim nullus, sed esse tamen infinitus. Sed quoniam non determi-
 natur quomodo? Adjiciendum enim aliquid, etiamsi numerus infinitus
mmEmEa &wo dicendum id non esse Ti gorose verum. Et @moEmE circulus
~ estnhilutiquectseriesistanibilerit.

B,
-
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Interea superest haec difficultas. Diagonalis ad Quadratum est ratio
quaedam, est emim diagonalis linea, quantitas realis, et latus Em..wB. ﬁﬁmw
si numeris explicanda sit, opus etiam erit numeris infinitis. Imo in univer-
sum numeris omnibus. Dicere autem numeros omnes est nihil dicere;

‘guare et ratio illa mihil dicit, nis1 aliquid quantumvis propinquum. Non
ideo tamen tollitur ratio harum duarum linearum, etiamsi nulla assignetur

mensura. Nisi dicas (sine Mensura), quod de angulo, 1d et de ratione, 1p-
sam per se ._Ewm esse, sed 1psum.consensum divisionum; semper Emsw.u-
tem, ut supra sinus. Imo videtur ratio semper subststere, wmamEE__,mm_Eﬁo_
per quam duae figurae sunt similes. Itaque in duabus guantitatibus sim-
iltbus, 1d est sola magnitudine, non vero modis magnitudinis differentibus;
si scilicet ipsale] in se sine aliis considerentur; ratio est guantitas unius de-

terminate per relationem ad aliud. Sine similitudine non possemus intel-

higere rationem. |
Magnitudo estre1 constitution @cm cO mm:m 1psatota haberi potest. Vide-

tur Totum esse etiam quod non habet partes modo habere possit. Totum
est, cum ex uno fierl possunt plura. Ex uno autem tieri, est aliquid manere.
Quod reapse divisum est seu Aggregatum, nescio an dici possit unum.

Videtur tamen, cum st nomina -ad hoc inventa. Sed haec omnia accu-
ratissime excutienda. Ex aliquo fieri aliud, est aliquid restare, quod adapsa
potius mﬂmﬁ_mm___mm_ﬂm.@nawﬁ. Sed hoc non semper est materia. _wo__ﬁm_awmmw.
ipsa Mens relationem- quandam intelligens, ut 1n Hﬁsﬁw@&mﬁmgwﬁ.m@
omnia nova, tamen hoc ipso quod certa-lege fit haec transproductio, 1mi-
tatur quodammodo motum continuum, ut polygona curculum. Et hinc dici-
tur unum ex alio fieri, simile quasi abusu imaginationis.

Quandocungue dicitur serier cuiusdam infinitac numerorum darl sum-

mam, nthil aliud dici arbitror, quam seriet finitae culuslibet eadem regula

surnmam dart,-et semper decrescere errorem, crescente serie, ut fiat tam

parvus quam vehmus. Nam 1ps1 per se absolute numer: 1n mfimtum non

eunt, daretur enim numerus maximus. Sed in infinitum eunt applicati certo
m__mmmou seu lineae interminatae in partes divisae. Hic jam ecce nova di E-
cultas. Estne ultimus-eiusmodi seriet ultimus, quae scilicet ascriberetur-di-
visionibus lineae interminatae? non est, alioqui et ultimum 1n serie mter-
minata daretur. Imo videtur dari, quia scilicet Numerus terminorum seriet,
utique erit numerus ultimus, pone puncto _Eﬁmﬁiw_mmomg numerum-uni-

=

e
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same rule has-a sum, and that the error always diminishes as the serie:
increases, so-that it becomes as small as we would like. 19 For numbers de

Infinite Numbers {

Meanwhile there remains this difficulty. Diagonal to square is a certa
ratio, since the diagonal is a :mmu_m real quantity, and the side is too. If th
is to be expounded by means of numbers, there will also be a need for Inft
nite numbers—indeed, for all numbers in general. But to say all numbe)
1s to say nothing; and for this reason that ratio also means nothing, unles
it 18 something as close as desired. Still the ratio of these two lines is ne
thereby eliminated, even if no measure is assigned. Unless (there being n
measure) you also say of the ratio what you said of the angle, that in itse
it 1s nothing but the very agreement of the divisions: an agreement that a
ways remains, as did the sine above. Indeed it seems that the ratio alway
subsists, since it is through this ratio that two fi gures-are sirilar. And so i
two similar quantities it is the only thing with magnitude, but not with dif
ferent modes of magnitude—that is, if they are considered in themselve
without others, the ratio is the quantity of one determined by relation to th
other. Without similarity, we would not be able to-understand ratio.

Magnitude is that constitution of a thing by the recognition of which
can be regarded as a whole.'® It also seems that a whole is not what ha
parts, just what can have parts. A whole exists when many things can com
to be out of one. But to come to be out of one is to remain something.
doubt whether what is really divided, that is, an. aggregate, can be calle
one. It seems to be, though, because names are mvented for it. But all thes
matters must be investigated very carefully. For something to become an
other thing 1s for something to remain which pertains to it rather than to th
other thing. But this is not always matter. It can be mind itself, understand
Ing a certain relation: for Instance, in Iransproduction, even though every

‘thing is new, still, by the very EQ Emﬂ this. qmsmmgamnsom happens by :

certain law, continuous motion is E: itated in a way, just as polygons imi
tate the circle. And hence one may be said to come out of the other, by :
similar abuse, as it were, of the imagination.

Whenever it is said that a certain infinite series of numbers has a sumi,
am of the opinion that all that is being said is that any finite series with th

not n-themselves go m_um@Eﬂw@ to infinity, since then there would be :

..E.mmﬁmmﬁ number. But &m% do mo to EWEQ when' mﬁwrwa to-a certain space
or :w@ocum@m _E@ &ﬁawa into wmﬁm Now here Eﬁ‘m is a new difficulty. I
ﬂ._”‘Ew Emﬁ maE_uwH. @m a mﬁ.ﬁm En adw Ema the last one - that EDSE be ascribec
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tate majorem semper praccedente, utique Numerus _,,_meEoEE. w__-w E-
timus seriei, at vero non datur seriel ultimus, quia est interminata; Inprimis
si series sit utrinque interminata; ergo concludemus tandem quod nulla sit
multitudo infinita. Unde sequeretur nec infinttas res esse. Vel dicendum

_infinitas res non esse unum totum, seu NON esse earum aggregatum. Si res

infinitae esse non possent, foret mundus necessario tempore et loco tini-
tus, sed mundum tempore finitum esse, non videtur possibile. 1Mo se-
queretur, et aliquando res cessaturas, omniaque in nihilum reditura, nam

‘alioqui omnia futura essent infinita. ltaque si dicas in [serie] interminata
non mmn_,i_mﬁzg__”m_EEE___m_szEE inscriptibilem, posse tamen infinitum

dari: Respondeo, ne hunc quidem dari posse, si nullum sit ultimum. Ad

‘hanc ratiocinationem non-aliud habeo quod respondeam, quam nE_.z@Eﬁ
Terminorum non semper esse ultimum seriei. Patet scilicet etsi m infint-
tum augeantur numeri finiti, nunquam nisi finita aeternitate, 1d est nun-

quam, pervenire ad infinitos. Subtilis mmgomﬂ.ﬁrmnn oonwam__,mﬂo_ est.

Communicata ex literis Domini Schulleri Aiiil9

C QEEQEQE EX LITERIS D. SCHULL.

(1) bmﬁgx&w& Q:Q& omnis substantia sif E&EE indivisibilis et unica.

Per ma_umﬁmmmmﬂ E.Hw:Hm: 1d acom In Se est, et per se oomo%zﬁ hoc est

L1
id cuius Idea vel conceptus ex Idea vel conceptu alterius ret non om_Eﬁ

[.1. Videntur a nobis per se concipl, guorum _SEEE sive Voces sunt mdefini-
biles, seu quorum ideae irresolubiles, ut Existentia, Ego, perceptio 1dem, mutatio;

Eﬂasmﬁmﬁg sensibiles; ut calor, frigus, lumen, etc. Per se vero intelligi non nisi

id cuius omnia requisita CONCIpIMuUS, sine alterius rel conceptu, sive 1d-quod sibi

ipsi existendi ratio est. Intelligere enum nos vulgo res dicimus cum eorum genera-

tionem concipimus, sive modum quo mﬁomsnmﬁﬁ Gwam per se Ei igitur, id tan-
tum quod causa sui est, stve @aoa wwnmmmmnzﬁ est, sive Ens a se. >mmo.msm a hinc

~ concludi woﬁwmﬁ nos, si msm necessarium Eﬂnzuqmﬁﬁ 1d wﬂ. se Eﬁzwoﬁgm Usl_
bitari ﬁﬁ.@ _,uoﬁwmﬂ mm mum smommmmﬂsﬁ m mogm .Ewm:_,qmaa HED mE ﬁommﬁ_EﬁEmr

etsipossit moﬁ sive o@mnomﬁ

Omnawmﬁm a#,mmﬂmﬁﬁ in &E.om EESE mﬁ SE.E Emcznﬁmﬁcw m:.u& .Ebwm oom_. )
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preceding one, then of course the number of terms will be the last numbe;
ot the series. But in fact there is no last number of the series, since it is un-
bounded; especially if the series is unbounded at both ends. Therefore we
conclude finally that there is no infinite multiplicity, from which it wil
follow that there is not an infinity of things, either. Or it must be said tha
an miinmty of things is not one whole, i.e. that there is no aggregate of
them. If an infinity of things could not exist, the world would be necessar-
tly finite in time and place, but for the world to be finite in time does 1ot
seem possible. Indeed, it would then follow also that at some time things
will come to an end, and everything will be reduced to nothing, for other-
wise [the number of ] all future things would be infinite. Thus if you say
that 1n an unbounded [series]?° there exists no last tinite number that can
be written in, m:rocmw there can exist an infinite one: I reply, noteven this
can-exist, if- 9@5 1s no last number. The only other thi ng I would consider
replying to this reasoning is that the number of terms is not always the last
number of the series. That is, it is clear that even if finite numbers are in-
creased to infinity, they never—unless eternity is finite, i.e. never—reach
infinity. This consideration is extremely subtle.

17. Annotated Excerpts from Spinoza’ Aiiil9
[2nd half of April 16767)2

ITEMS COMMUNICATED IN MR. SCHULLER’S LETTER>

(1) He demonstrates that every substance is infinite, indivisible, and unigue.”
By substance he understands that which is in itself, and is conceived

through :mm:u 1 thatis, that whose idea or concept does not arise from the
idea or concept om another thing.”

L1. It seems that we conceive through themselves those things whose terms or
eXPressions. are :wmmmzmgw 1.e. whose 1deas are irresolvable, such as existence.
the ego, perception, the same, change; as well as sensible qualities, such as heat,
cold, hight, etc. But moEm__Ewm is understood through itself only if we conceive al}
its requisites without having conceived another thing, i.e. only if 1t 1s the reason for

its own existence. For we commonly say-that we understand things when we can
conceive their generation, i, e. the way-in which they were produced. Hence we un-

. derstand throughiitself @Ew Em_” whichi1sits:own cause, i.e. that which is necessary,

_ﬁgﬁmm S,m &o mw&@ESma a :wowmm

ie.isa @ﬂmm m :mw:n }:a so:it can'be concluded from this that if we understood a

zwnmmmmﬁ @@Emu ﬁw %ozE cwmmaﬂms@ it ‘through itself. But 1t can be doubted
@Qumu or, E&mwa Erm%ww it nocE be under-

__ _mﬁo@& wcwb ﬁu :._-Eﬁ._w goﬁm @H H.mn@quwm@m
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