7—/7@ fo//owfng is from VVolume J\/ of K Gstrner’s /7’/’51‘0@ and the first

section of the book which contains sc/oarate /}7vestgat1bn5 of c/emcntarﬂ

gcomctrﬂ,
Some (Geometrical Writings of Nicolas of (usa*

i. ] own a comPiIation, on the cover of which is written: Diverse treatises bﬂ Nicolaus of Cusa,

which cxfcnc/ovcrpagcs. On the other side of this page is a Prohemium.

The beginning of this introduction reads: /n this volume certain treatises and books of the /7[g/7@5t
Coni’em/o/al'/bn and know/eo/ge are contained- in the clear memory of most excellent and learned individual
Nicolaus of (_usa, most | ']’o/y Koman (_hurch, Carc//na/»/D rcsbﬂtcr of, 51‘. /D eterin (_hains: Pué/fs/)ca/ among
many others ...

The first letter | is missing, in its Place is so much space, that it would have reached until the
row beneath, where the section which | transcribed ends.

Simi]arly all the initial letters are missing, throughout. Thatitis all in Gothic script, itis
unnecessary for me to remind any expert that this is a known sign that this Print belongs among the
oldest.

At the end of the mentioned side is an index of the works contained in the compilation. | Place
it here in its entirety, even though it does not all Pertain to mathematics. [~ ach title has its own line but
| scparate them with |.

De visione dei | [De pace fider | K cpara tio kalendarii | [De mathematicis Comp/ement/lsf
(ribratio alchoran libri tres| [De venatione sapientiac | De ludo 5/015//13# duo| C. om/ocna//uml
Tr/a/ogus de Poscsstl (Contra bohemos| [De mathematica perectione | De berillo| e dato patris
Juminum| e qucrendo deum| Dﬂa/ogus de apice theorie|

2. The format is a short folio , the pages are not numbered at the bottom as is usual, but they
are marked with letters, one letter for every six pages, the first the letteris a, b,... then A; my copy
goes until the 4th page of letter (C; upon whose first side begins with: treatise On Berylius expounded.

[t is thus not comPIete; however, itis in a very fine binding, and Fo“owing tradition is decorated
with engravecl Figures, well Preservecl. Bound }33: the 500,4 of Rural Frofits (Kuralium
(Commodorum) éﬂ Fietro di (_rescenziat whose bottom reads: this industrious stﬂ/c characterizes the
present Book of Rural [rofits [)ﬂ Fretro di (rescenzias a whole /or/ntec/ for the service of the
Omnipotent (God in the house of John of Westphalia. Nourishing and Hourishing at the ( [niversity
of [ ouaniensi. No dates, (othic script. [ere the initial letters are inscribed with thick red ink. Also
this book has no particular title, but rather begins with: /n the [Joly and [ndivisible name of the T rinity.



AmenOn an empty page is written; [retro dr (rescenzi / Diverse treatises of Nicolaus of Cusa /
Note on the [ reatise on the K oran of Mohammet. | hus this treatise is noteworthg for the old
owner, which admit’cecﬂg, it is not for me.

Also with Petri de (Crescentiis book, the date of the Printing is not denoted. | he gencral
time Period can be determined from the name of the Printer. Jt ccrtainlg does not need Proo{: that the
Printing of both books falls in the 5% Centurg year, onlg on account of (Cusa’s works do | include
the verification, that therein numeral 7 throughout is exPressed as was customary toward the end of

this century. But 4 is written as it is Present]y‘

3. Allow me to cite somctl‘\ing from the first part of the comPi]ation of the Cardinal's works,
that will be able to be drawn out for mathematics, in so far has the art of geometrical Perspective and
oPtics as a basis. [ he book, | he VVision of (;od, p- 702 is addressed to ad abbatem et fraters in
Tcg@msea The Preamb]e gives] foran a”egory, a Picture that views every face wherever one stands.
The Carclinal recounts a few examples [o{: these images], where they are Iocatecl, and sends: a
painting: containing the figure of an omnivoyant indiidualwhich | call the “icon of God.".. \Nhich if they hang
it on a wall, and stand in front of it, then the face would look at to everyone, rcgardlcss of where theg
were stancling, and if someone walks around in front of it Ae wi//cxpcr/cncc that the immobile face is moved
toward the cast such that it is moved sl'muftancous/ﬂ toward the west ... and that it observes one motion in such a
way that it observes all motions 51’mu/tancous/y. And while he considers in what manner this 5{g/7t deserts no one,

he sees how c//'//;gcnt/ﬂ it 15 concerned for each one as it it is concerned on/ﬂ with him who ex/oer/enccs /)c/ng seen

[75 it and not for angone else.

| find the Cardinal’s Pragerpul meditation of the likeness, theoretica”g truer, and Practic3”9
more heart lifting, than what has become stated in the philosophy of our time: (God reigns over the
whole, without troubling over the individual parts. T he rest of the (Cardinals thoughts, in which indeed
there is much rightness and goodness, don’t belong to the present purpose.

4. | can now arrive at my actual intention.

{On A//a thematical Comf)/cfm@ni's / ! 7 o the Most 5/@5560/ Father, /\/lto/azjs V4 /\//'Co/aus, Cara//na/
0[51‘. F eterin (_hains.

Cireat is the power of the Pont/)[/ca/ ottice which you /zo/c/, most blessed Father Nicolaus V- all who
consider his powers with attention, equate Jt to a certain extent to the strongest power, that is there, to transfer
the circle into the square and the square into the circle....

K cccnf/y you have transmitted to me the gcomctr/ta/ writings of the great Archimedes, after t/mﬂ were
translated from the Grec»é, as you received t/7@m, tﬁroug/z your etforts into Lat/n T/Icﬂ have a/o/ocarea/ 50
admirable to me, that [ had to devote nysc/[ to them with all my commitment, and thus has it occurred that as the

! This work has never been translated into english



result of my own research and work / have attached a Com/o/cmeni; which / /Denﬂ/'t myse/)[ to dedicate to your

[Holiness....

5. Archimedes had measured the circumference through a straight line, attemptec{ }Jg means of
the sPira], but the velocit3 of [one the one side] the Point, which on the radius moves away from the
center, and [on the other] the Point, which moves at the end of the radius of the circle, are in

Propor‘cion as the radius and circle, and this very Proportion was sought.

6. The Cardinal begins with an examination of regular Polggons. The Perpenc{icular]crom the
center of such a polygon to its side, he calls prima inea, and the straight line from the center to the
vertex of the angle of the polgon, secunda finea. T his [latter] is the radius of the circle, which can be
described around the polygon.

Then he pictures a series of such polygons, all having the same perimeter as the sides grow in
number. T he first and second lines differ less, the greater number of sides the polygon has. T hus as
the number of sides grows larger, so much closer does the polygon become to a circle, which would
have the same circumference. About this polygon, polygonias issoperimetras, he undertakes an
investigation, [and] gives theorems, for the relationship of the area of such a Polggon to the circle, and

Presents the Fo”owing Problem:

(Hiven a straight line, discover the radius of a circle, whose circumference is as long as this
straight line. |nhis ProoF he uses nothing more than the first and second lines of the isoPerimetrica]

triangle and square.
g 9

7. [f] have correctl9 understood his discourse and accuratelg calculated, then he gives for the
circumference = ¢, the radius = ¢ x 0.102%84-. Therebg the ProPortion of the diameter to the

circumference would come to 1: 4.88%5.

8. He then also inverselg transforms the circumference of a given circle into a straight line.
The method is theoretica”g correct and ingenious: from the vertex of a right angle one aPPIies
straight lines to both sides, which are in the ratio as |: T, and the hgpotenuse is drawn, which is however
made longer than between the end Points of the sides. T his Figure becomes constructed from brass
orwood(in ere aut Iingo). [f a circle is now given, then the acute angle [whichis oPPosite the line Pie]is
!aged in circumference of the circle and the line = 1, along the diameter, draw then through the circles
center, Para“el with the line 0 until at the hgpotenuse. This Para”el is the semi circle’s half

circumference.

When the radius of the circle is Ionger than the line named |, thus the Para”c| hits the
extended hypotenuse.



As the Propor’cion which | call ], the Carclina] uses, as is easy to consider: the half of the
straight line, which he had assumed, and the radius of the circle, which he had located.

9. T he transformation of a square into a circle, among other things. T o find the sine and
chorcl, for i 2,54 degrees which no one yet knew.

Between the half of the straight line, which he assumed for the ]ength of the circumference,
and to the radius which he found for it, he takes the geometric mean Proportional line which is the side

of a square having equal area to the circle.

(Correct, except that his construction does not correctlg give him the ratio of the radius to the

circumference.

Thenhe Produces from the apex of a right ar\gle on both sides, the radius and half the side of
the square, and draws the hgpotenuse, ETe) again he gets an angle to which he shapes from copperor

wood, and }33 means of it finds the square equal to every circle and the circle equal to every square.

[Here a circle had been drawn with the square that should be equa] to it, whose side clear|3 will
cut the circle, but intersect outside of it. This squares’ lower side is extended, and the extension is
tangent to an eciua] circle, both circle’s centers lie above the extended line. [Trom the Point of contact
a curved line goes quarcls, then again downwards, tlﬂrouglﬂ the center of the square, until about the

middle of the square’s side which was extended.

| don’t find this curved line mentioned in the text. |t could occur to someone [that] the circle,
[of] which the extended side is tangent [to] at the bottom, should roll along the straight line, and its
point which is initially the lowest describe a cycloid: therefore, the straight line, over which the circle
turns, must also be tangent with the end of the cycloid, like at the beginning, and the straight line of

the {:igure is tangent to onlg one of the two circles.

Allso | find the rotation of the circle nowhere mentioned here by (usa, which can so easilg
occur to one, who seeks the quaclraturc of the circle,: Perhaps he didn’t think of it, because he here
did not intend, to square a given circle, but rather the inverse, to transform a straight line into the

circumference of a circle.

10. Tl’len the cardinal said: After that which [ have Pr@v/ous/y treated, one can now also
atl’cm/ol' what was unti/ toc/ay unknown in geometry, namc/y a final t/zeorﬂ of curves and chords ( de sinibus et
chordis). No one could ever indicate the chord of a curve of one, two, four a/cgrccs and
so forth; now one can find it. [t is certain: in order to /oroa/uce the radius of an /'sopcrimctric circle, each regu/ar
Ioo/ﬂgon adds a fixed fraction of the ditference between its second and first line to its first line. Moreover: T he
excess, éﬂ which the first line of. any ar[)/frarﬂ /oo/ﬂgon exceeds the tnéngu/ar tirst line, the excess éﬂ which the
tr/angu/arsccona/ exceeds the second of the other /oo/ygon a/waﬂs and in all /oo/ygons preserves the same



rc/at/ons/u/h [From this the g@ncra/ t/zeorﬂ of curves and chords is elicited- without this t/zeorﬂ geometry
remained //7com10/ctc up to now. Put you will tind how one can arrive at the Pracﬁca/ /hp/@mcntat/on i
approx/mal'/on numbers in the fo//owing. Jtis /m/ooss/b/e in whole numbers, because the square root of 2
(medietas c/up/ac'//tcra// , the mean of two) cannot be cxprcssca/ i numécrs, for the quam‘itﬂ, which this
rc/at/ons/nlb has, is neither even nor odd.

7 he radius of the circle circumscribed bﬂ the tr/:ang/c is therefore 14; then the radius of the associated
inscribed circle is J /] have mentioned how this numberis cxlorcssca/ (2)] the square thereof is +9 and the square
of half of the side of the i'r/lang/e /s three times as much, name/ﬂ 147, the square of the radius of the circle is four
times as much, /7amc/ﬂ 296 [this is what it says in the text, but it should be 1 S ZIN Falf of the side of the tetragon
is now the root of nine sixteenths of the square over half of the side of the tr/:ang/e, that is, the square root of 82
11716 [[Te means 916, 147 = the square root of 82 11.716]. T hatis also the radius of the circle inscribed in
the square. T he radius of the circle circumscribed in the square is the root of the doubled number, that is, the
square root of 1656716 [2. (the square root of 82 11716) = the square root of 1656716 [f the square root
of 49 is now subtracted from the square root of 82 11716, then this difference denotes the excess of the radius
of the circle inscribed in the square over that in the tr/lang/e and amounts to somet/zlhg more than 2; if one
subtracts the square rootof 16 56716 from the square root of 1 96, then this difference amounts to Somct/whg
more than 1. T/zus, you have the differences between the /orfme on the one side and the second on the ot/zer,
and cvccgf/n’ng further can be Ioursuca/ from the rela f/ons/nlb of these differences. /\/amc/y, /[ﬂou subtract this
ditference from the sagitta of the side of the tr/}ang/c, that is from 7, the sagitta of the square remains; /}[ﬂou now
divide 7 accorc//ng to the re/at/ons/u/b of the difference given above and add the /arger section to the radius of
the circle inscribed in the t/‘/lang/c, you have the radius of the /'solocr/mctric circle.

Jn this way you can also /orov/c/e the square of any arzé/'trarﬂ Po/ﬂ‘gona/ side from the square of the side
of the tr/ang/c and of the side of the square; from this and from the rc/at/onsﬁ/,b of the differences one comes to
the sagitta and to the radius of the inscribed circle, and thus one knows the curvature of the chord, and this is
the final Comlo/ct/o/v of the gcomcfr/ba/ t/nforﬂ, to which the ancients, as far as [ have read, had not advanced.
Now the t/760/y of the gcomctr/ta/ transformations is also Comlo/ctcaf which earlier / have aa’cquat@/ﬂ described

more briefly, as far as it concerns the c}/uadrature of the circle.

| have P]acec{ this passage here, because in it sinus and sagitta became named. At the
}Jeginning of it could anticiPate, that it would be proven how its chord or sine of a &egree etc, would
be given, but atthe end that was far from the case. Nevertheless, such chords had already been
given by Ptolemy, and accordingly it also was given by the Arab in the Almagest, which could not have
been unknown to the Cardinal. | thus do not see, how he promised to accomplish something out that
the ancients did not accomplish, for in any case he only wanted to yield approximately that which was

desired.

Aclmittec”y the accomplishment would have been rather difficult due to the very incomplete

state of his arithmetic, and thus did not achieve comP]ete accuracy.



[From 82+ 11,/16 = 8.6875 gives the logarithm = 1.917%874 , which halved = 0.95869%78 which
}Jelongs t0o 9.0927. 7 subtracted from this, leaves 2.0927, which the Carclinal called a little more than
2. With such an cntirely superﬁcial estimation of {:igures he could not advance further, even if the
theorg were accurate, from which he derived it. [e thus flattered himself too much, as to Fope, when
he said about its construction with angles, etc. [ owhomeverwants to exert /wisgcn/us, it becomes c/car/y
accessible. [Jence this invention rightfully obtains the name (_omplement, and deserved to become generally
well-known through your wonderful power, Most Plessed [Father, which astonishes all Catholics, so much that
they name gou atter the name of admiration, father of fathers

A}Jout lines and Figures, which arise, if a straiglﬂt line moves or rotates, while a Point moves

a]ong it. At the conclusion: to find the sides of Po!ygons which are equal to the circle.

i 1. Tor the times in which the cardinal lived it indicates an extraorc{inary sPirit and Passion to

Perceive what was to be discovered, and to attempt forit, even if that attempt was not sufficient.

The comParison between his first and second lines and sides of the isoPerimetricaI Polygon
can Present]g be given through the formulas of analgtica] trigonometry; he could harc”y represent it
exact]g for every individual Po|9gon solelg through common arithmetic . | surmise, he had even
determined the first and second lines for the triang]e and square sole]g througl‘\ cliagrams, because he
convegec‘ everytlﬁing onto diagrams; and when he wants to illustrate its composition with numbers, he is
abso]utely not concerned to be accurate or to come close to bcing exact, but onlg touseitasa

examPIe.

Among those, who have occuPiecl themselves with cgc]ometry, | don’t know any one else, who
took a given straight line equal to the circumference, and sought the radius which belongs toit. e
was led to it }35 the isoPerimetric Polggons.

i 2. T he content the book de venatione 5a/o/bntllac, is shown bg its title. Among the means
which the ]nte”ec‘c emplogs to hunt wiséom, Chapter\/ calls to notice also: Quomoa/o cxem/c)/o
g@omctﬂ'cpcn[/c/t. T he content is, that the geomctrical ideas in the mind are never Perf:ectly
rePresented througlﬂ their sensual images; one seeks only, that the images of the ideas are Precise as

Possib]e andis required of the image.

1% |nthe book de /ua’og/oﬁ/ Perhaps Mathematics could also be cxPected. [tis a

clia!ogue, which is Presented: Nicolaus, (_ardinal of St. Feterin (_hains, anc/Jo/m, Dluike of Bavaria.
7 he T he duke begins, 7 he Duke écg/ns: Since [ have seen t/’iaz,‘you have withdrawn to your seat,
Per/;a/ps tired /39 the game of. slo/mres, [ would like to confer with you about this game, i itis agreca/)/e
toyou‘The duke observes, that there must indeed be something more to be considered about this



game because it so Pleasing to men, and the Carc{ina] acknowledged this, for some sciences also have
their own game: « A rithmetic has its number ‘games, music its monochord, nor does the game of chess

fack a moral mﬂstccg.

The Carclinal observes further: no brute beast moves a ball to its goal. T/)@f@)[oreﬂou see

that the works of man or[g/na te from a power which surpasscs that of other animals of this world.

T he ball, which was used in this game, must have had a certain metaPlﬁor. | do not i'/nh@gou are
ignorant of W/y the ball tﬁrou‘g/r the art of the turner, assumes a /76/77/5/0/76#(:3/ sﬁapc that is somewhat
concave. /: or it if did not have such a s/mpe, the ball would not make the motion that you see:
helical vertiginous, that is spl'ra/ orinvoluted. For part of the ball which is a pcn[ecl' circle would be
moved in a 5tra{g/1t line, unless its heavier and Cor/ou/cnf part retarded that motion and drew the ball
Ccnfra//ﬂ back to itself Based on this leCIS/@ the 5/73/0(3 iz Ca/oab/c of a motion, which is neither
eni’l’re@ stra[g/nf' nor ent/rc/y curved, as it is in the circumference of the circle, which is ec/:ulblfstant from
its center. [rom this you will first observe the reason for the 5/73/D€ of the ball, in which you will see the
convex surface of the /arger half 5/0/76r6 and the concave surface of the smaller half sp/mre. Anc/ the
/700!9 of the slo/mre is contained between them. You will then see that the ball can be varied in infinite
ways accora//ng to the various conditions of the described surfaces and can a/waﬂs be adalotcd to one
and the other motion.

i14. | he cardinal gives the Fo“owing report, not farfrom the end of this book: fFowever, it was
my intention to 3PP/ﬂ this rcccnt/ﬂ invented game, which everyone casi/ﬂ understands and g/ad/y /D/aﬂs,
because of the c/manging and never certain course of the ball, in a manner useful to our purpose. / have
made a mark where we stand when t/7rowing the ball And a circle in the center of the level ground Jr
its center, enclosed in the circle, is the seat of the L/ng, whose ,éi'ngdom /s the ,é/'ngc/om of lite. And in
this circle are nine others. [ Jowever, the law of the game s to make the ball stop moving inside the
circle. And the closer it comes to the center, the more it acc;u/res, Corres/oona//ng to the number of the
circle, in which it comes to rest. And whoeveris the first to attain 34 Po/nts, that is the number of the
years of (Christ, is the winner.

7 his game, / say, s[gn/')[/es the motion of the soul from its A/n‘ga/om to the L/'n‘gc/om of lite, in
which is peace and eternal /731010/17@55‘ Jesus C/]/‘I:Si} our /</ng and the gver of lite, governs in its
center. Since he was similar to us, he moved the sp/’icrc of his person, so that it came to rest in the
middle of //}[c, /cav/ng us the cxamp/c, s0 that we would actjust as he acted. And oursp/mre would
follow him, even t/70ug/7 it would be /mposs/é/e for another 5P/7@rc to attain peace in the same center of
life where the 5P/7c3rc of (hrist rests. [nside the circle there is an //71[//7/2’3 of locations and mansions.
Foreach person ’s Jocus rests on its own Po/ni’ and atom, which no one else could ever attain. Nor can
two slo/wres be ec;ulblfstant from the center, but one is a/waﬂs more, the otherless so. | herefore itis

necessary that all C hristians contemp/atc how some do not have the /70/D€ of another life and that



t/mﬂ move i'/;e/rsp/mre n cartﬁ/ﬂ domain. Others have the /70/06 of ﬁapp/ness, but t/mﬂ attempt to
achieve that life bﬂ their own powers and laws without (hrist. And t/my make their 5/0/76/‘6 run to
higher things by following the powers of their own genius and precepts of their own prophets and
teachers. And their sphere does not reach the kingdom of life. [ here is a third group, which embraces
the life that (_hrist, the only begotten son of (God preached and walked. | hey turn to the center
where the seat of the king of virtue and of the mediator of god and man is. And following the vestige
of C hrist, t/my érfn‘g t/rc/rsp/zcre onto a moderate course. | hese alone aC(/u/re a mansion in the
L/nga/om of life. [or on/y the Son of (God, a/csccnc//ng from heaven, knew the way of life, which he
revealed in word and deed to the believers.

| thought, the Iong passage deserved to be distinguishecl, because besides clemonstrating the
comPosition of the game it also demonstrates a remarkable theo]ogica] intention. Magbe agame with
a ball, which must be left to rest inside a certain bounclarg, was common, and the Carclinal adjusted it
for his purpose. Jn any event he gives himself as the inventor somewhat before the quotec{ passage.
[Freedom, he says, is man’s superiority over the beasts, as beasts of one species all act the same
concerning, Prospccting its food, builc{ing nests etc, a]ways one as the other; while every man acts
accorcling to his own wisdom. “VWhen [invented t/’iisgamc‘, /t/70u(g/7t, [ considered, and determined,
that which no one else t/70ug/7t, considered or determined.”

Indeed, the structure of what he calls a ball is also Pecu]iar, of which could well be desired a
more exact description ......... but an intc”igible description, a useful illustration, was not required in that

time. |f such a ’ching did exist, the shaPe and Path that it would take }Jg a given imPulse, could keep an
I uler busy.

i5. At the time all that was known, was that with every shot of the ball it would take a
different Path, because each time it would in a different manner be held, let go from the hand, laid onto
the grouncl, collide: Jtis not Poss%/e to do sometﬁ/hg the same way twice, for it /mp//es a contradiction
that there be two t/n'ngs that are c(/ua/ inall respects without any difference at all [Jow can many
t/7/ngs be many without a difference? And even if the more exper/encea/ P/aﬂer a/waﬂs tries to conduct
himself in the same way, this is nevertheless not /D/‘CC/:‘icf/ﬂ /00551}5/6, a/t/70ug/7 the difference is not
a/waﬂs Pcrcc/v@a(

rﬂere one has Leibn iz Prlhcipfum indiscernibilium ( F r/'n(:/}o/e of the /nc//:sccrn/ﬁ/c )

16. | he visible rounc{ing could not be PerFect, “the outermost ec/ge of the roundness is
terminated in an indwisible Pofnt that remains cnt[re/ﬂ invisible to our eyes. For nof/whg can be seen éﬂ
us unless it is divisible and has size.” | he signhcicance is well onlg this: whether the spherical curvature

were geometrica”y PerFect, or depart insensiblg from it, can not be Perccivcd with the senses. | hen



the clialogue passes onto the roundness of the universe, motion, and Philosophg, moralit}j, even
tlﬁeo]ogical teachings. [ ven if there was Place forit here, it would be too much effort to clearly
represent it, as even the Verses at the close of this book say in Praise of the same. Theg begins thus:

What genius you desire at present in our little book
[irst repeat the /70{9 reason three times, four times,
And more than once: unc/c‘rsfanc/flvg as 50011 as you survey the /7@{g/1t5
A t the tolo: Anc/ titles are reduced to 6/77/0@ reason.

i7. T here follows yeta second book de /udog/o/;l; here the Peop]e in discussion, tﬁeﬂoun‘g
man Albert, | he Duke of Pavaria and Nicolas of Cusa. Albert has seen that his relative Johann
read the book de Judo globi; and comes to the (Cardinal in request of further explanation. /¢ didn ¢
seem to me, he says, that gou explained the mystical meaning of the circles of the region of Ife.
Theorems appear here as before in the first book, which are sometimes explained with geometrical

likenesses, for examp]e, through circles and rotation of the circle.

i 8. T he book de mathematica Pcn[cct/one ?is: dedicated to the Most Keverend [atherin
C hrist, the [ ord Antonius, of the /7’0/5 Koman C/)qu/) Cara//na/—ﬁ res/?gter of St. Cﬁrﬂson‘gonus,
/39 Nicolaus, Carc///va/ 01[51!'. Feterin C/ra/ns. Thenhe says: [However, that mathematical /hsgbts
lead us to the entirely absolutely divine and eternal, your paternal (Grace knows better than |,
according to the extent of your high erudition, You who are the summit of theologians.

19. He }Jegins with: whether the smallest chord, of which there cannot be a smaller could be
given, then it would have no sagitta, and were not small as its arc; reason concieves that, although it
knows, that neither the chord or the arc can be comes so sma“, that it cannot become sma”cr, “since

the continuum is 1’/7[//7/1'6/5 divisible.”

20. e now imagines a rigl'\t angled triangle, whose thotenuse //ncapr/ma, is the radius of a
circle, whose arc measures the ang]e oPPosite the smallest side (its fnea secuda)......... Thus, this angle
can be no larger than 45 degrees ........ [He calls the third side finea tertia, the arc simiarcus, the second

line semicorda.......... Thatis to say the half of the chord, of the arc, of which the given would be

Thenhe says the Fo“owing: the named half Arcis to the half chord, as triple of the first line, is
to the sum of the third line Plus the twice the first.

® This work has also never been translated into english



21. ] call Cusa’s first line or the hypotenuse r; the triang]e’s ang|c a; thus the length of arc
described with r = ra; the second line = rsina, the third line = rcosa; and the Carclina] says: rg/rsina =

3r/2(r+r)cosa; thus a =3 sine 372 + cos a = 3 tang.a 2 seca + I

The comPosition is onlg true, when the Arc and Sine vanish together. T hus for small arcs
truth is close, for the greater is alwags removed more from it, and Fur‘thes’c, when the angle =45
clegrees; since | find bg means of the Iogarithm 3/2 Sec45+1=.78%61; therefore the arc for 45
ciegrees is=0.785%9; thus the maximum defect known in those times, when only the Archimedian
Propor’cion of the diameter to the circumference was known, which was limited to hundredths of the

diameter.

22. T he cardinal could not have Proved the theorem. Hisjusthcication of itis Fair]g obscure,
and to explain it would on|9 worth the trouble if it could contain the truth. On]y so much of it
deserves to be }Jrought forward that would give an idea as to how he might have come upon the
theorem. [ ]e assumes one and the same s’craight line, added to the first and third side of every
triangle, and gives a sum, which is proportionate as the arc to the second side. T hen it can to be
solved from his discourse, that this line would be the double of the first side, in the biggest triangle,
whose angle opposite the second side is = 45 degrees. Where he knows that, he does not mention;
maybe he has discovered it through trials, and thereby assumed this magnitude of the quadrant as well
as he knew; his oPeration could not have been very Precise, otherwise he would have Perceivecl that it

did not concur with his assumption.

T hen he said, what occurs in this maximum triangle, occurs also in the minimum, if the same
thing could happen, as when the third link would not surpass the second; thus it occurs also with all the
tria ngles in between. And that is the root of this teac/r/ng; from it follows: [F] find the line, which is to
be added to the r{g/nf'—ang/ea/ tr/ar)g/e with bc as half~chord of the (/uac/rar)t and in the /nfxagon with bc
as Aa/ﬁc/’;ora{ then the sums found are in the same ratio as the arcs, r.e. t/mﬂ are as 3 to 2. /t /s clear

that | have therewith found the line, which is to be added in all cases and there is no doubt about it.
Unquestioned at any rate is, that the Cardinal expressecl himself very incomprehensiblg.

2%. A number of aPPIications of this theorem to the measure of the circle and the sphere.
T he close of the book is: /n a similar manner, you yourse/)[ may derive the rc/at/onsﬁ//'o with rcgarc/ to
the minimum in other curved surfaces. What can be known in mathematics in a human manner, from my

Po/nt of view, can be found in this manner.

T hat sounds like an introduction of the analysis of the infinitesimal calculus. ] hus one could
say something to the cardinal which he had not considered. |n fact, he con’cemplatcd evanescent

magnitudes, on]g he did not know how this concep’cion would be used.



24 |n the book de berflo there are Frequent]g straigl'\t lines and angles which are meant to

explain Phi]osophical, thcological teachings. Bcrﬂ//us /s a lucid, white, andi’ransparentsfonc‘. Jtis
given at the same time a concave and convex form, and /oo,é/ng t/7roug/7 /t, one attains to t/w’qgs with

/ntc//cctua/eﬂcs which were Prev/ous/ﬂ invisible. | his book | meant to accomplislﬂ the same for the

intellect.

25. More efforts of the (Cardinal about the quadtrature of the circle of which Kegiomantus
spoke, find themselves drawn out in the book de tr/angu/os, where [ also discussed it.

“All Jtalics were or{g//va//y in [ atin, which K strner quotcd from his Pook. All [ atin was
[ ranslated Bﬂ William . Wertz Jr.



