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1 ORESME. THE LATITUDE OF FORMS

i ‘ tablish a
ie hose selections (1.1, IL1) that es
from medieval authors only t . Lk
?’Te k;alx'lektjvl?:}l: tlll‘: Arabic world. A special Source Book will be necessar); t(; dfe;ilt\;vl; woﬂi
dioval i i e make an exceptlo
i i tribution to science. However, w ; . : . .
T o Scs}ilflia::;fe:: :re indications that this forms a direct hn.k with Re(;la,ltisa;i(izg :(zir:fe
o ’gflzsgsa.y of the Aristotelian categories of quality &?nd qu;rtl};oll’oy foril;s; ;:1 dedecre&Se fhe
; i and remissio of a quality anc the inc :
difference between the intensio an < o ot ata . o
i i s a solid, increases by adding ano : : :
ql'm(;l mty,‘sﬁrgzl;irslit’fli?(’{ i?l quite another way, and so is heat, cons1derel('ita quagltzoi)szre; 1113
the soven i ted. Another quality wa ,
tury, thermometry was 1mven . nd
ﬂ}lle Sev??f:lr:)z}ilt;?a: \Zidely discussed, notably in the thirteenth and fourteenth centuries
e l . . . oy .
OT}?i:g ave rise to the application of quantitative ideas to qua?tle;. tio. which applied the
Oni form in which this application occurred was that (:1 calcw (;t. ,S e notion
i i ts, and to quaiitie .
i of proportions to theological concepts, o
e ti}xll?:gd inpthz work of some of the Oalculatores.(such as Thomas Br:i;zzrs (1)1;:,(;
Th(;ft(?isv;la(;s of Canterbury, ¢. 1290-1349) a beginning of klnematlcs..T};eI:c:vaby s some
wo k 1i)nﬁnite series in connection with Zeno’s paradoxes, for ins a\(J3 B, Dy
‘go'r t}cin of Merton College, Oxford, ¢. 1345, called the Calculator; see L. . yer,
tory ’ 4-79.
3 lus (Dover, New York, 1959), 7 o . .
MSZ) Tyt(}){ ihf?oiﬁcqjv:s 1§he geometrical representation of the varlabﬂ;t;’yz ?())f lt?flse2;n‘;&nztzfofhz
by, o icole Oresme (C. — , MLA.
i ith this is connected the name of Nico °
%}1%11'0}”.:;%;" g:ris (1349), who was dean of Rouen Cathedral (1361-1377) and afterwar
niversi ,

Blshop Of LlSulellX. IIe IepIesented, as one Of blle ﬁISb tvo dO S0, Sllch a Varlable Va.r].ue, a.rlld.

i ime by a line
cially that of a velocity, for any point of a body or for any 1nsi‘i.an‘o of time by
::Igjrenent};)lotted in a given direction, and thus drawing the first graph.

We find this idea in several works written b?‘r him or ascrl.tl)ed to }EE{{S }?Zdv:};wéla ;11::
latitudinibus formarum, probably written by a pupil, was p e I
e, later editions, which show that Oresme’s ideas may ha,.ve ad eirc o
o There'were 9JIlljla,thema,ti’cians. He uses the concept of wniformity 'and d?ifformzo z
?monl)ginfsr;iITZ;Zimiter difformis, uniformly difform), when the change of intensity up
com
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i i indicating
t. To every point of the longitudo corresponds a line segment caﬂegtlcﬁztzgs, Iicr)ltion ofi
xx;le“.r;tensity. The plotted latitudes form a plane surfa,ce,:»nd 80 WZ (1 o air B e e
o lt guia}r” heat, when the intensity is uniform, or & trapezoida ;
“rectan, ) !

velocity increases un.iformly. The end points of the latitudes form the graph, the li

su’r\r;v,n:izﬁjz éi‘rzgéztli?rf )f"rom a manuscr;pté)yu()lszﬁz :ei(;ré’;l)y S;Eizk;e%,ngﬁzﬁsﬁ(;ﬁe:i ::}I;o
] i T rill, , ,

g:zzegﬁgl%lgﬁz :}(11(; gi}iféﬁi&ii 1(§. It is pr;c«idegi cinm%:fls;t;i?;sic:isghaar;u;l}llber
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of the diagonal and the side of a square.

i ‘ his theoryid
i i uestions Oresme expounds LY
Tn Question 10 and in t}}e s,e\nren {ol}ov%ngﬂflmmnm“" rosme expouncs 8 ot
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ferent qualities can be represented. He concludes the question with a spirited and highly
personal defense, in which he appeals, among others, to Aristotle.

Oresme considers a place or body (subjectum) in which he takes a straight line segment, the
longitudo, and at each point of it, perpendicular to the segment in a plane through it, a line
segment representing the value of a certain intensity.,

Further information on the Calculatores and Oresme can be found in E. J. Dijksterhuis,
The mechanization of the world picture (Clarendon Press, Oxford, 1961), 185-200. On the
Quaestiones see also J. Murdock, ““ Oresme’s Commentary to Euclid,” Scripta Mathematica 27
(1964), 67-91, and Selection V.9. For other mathematical works by Oresme see his De

proportionibus proportionum and Ad pauca respicientes, ed. and trans. E. Grant (University
of Wisconsin Press, Madison, 1966), and Marshall Clagett, The science of mechanics in the
Middle Ages (University of Wisconsin Press, Madison, 1959), who brings to our attention
that a certain Giovanni di Casali may have used a graph in 1346, hence before Oresme,

. whose work dates from between 1348 and 1362 (pp. 332-333, 414).

(@) The altitude of a surface is judged by the line drawn perpendicular to the
base, as might appear from a figure.

(b) A surface is called uniformly or equally high if all the lines by which the
altitude is judged are equal; a surface is called difformly high if these lines are
unequal and extend up to a line not parallel to the base (the summit line).

(c) The altitude is called uniformly difform if every three or more equidistant
altitudes exceed one another in an arithmetical proportion [Fig. 1], i.e., the

Fig. 1

first extends as much above the second as the second above the third, from
which it appears that the summit line is a straight line which is not parallel to
the base.

{(d) The altitude is called difformly difform if the altitudes do not exceed one
another in this way. In that case their summit line is not straight and the
difformity in altitude varies with the variation of this summit line.
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is not necessary for a corpus fluens to cause a fourth kind of quantity but only a
body, and because of this Aristotle, in De Caelo 1,2 says that according to this
method of representation no passage from a body to a different kind of quantity
is possible. In the case under consideration one should reason in the same way.

It is therefore necessary to speak of the quality of a line, and analogously it is
considered what has to be said of the quality of a surface or a body.

Conclusion 4: A uniform linear quality can be represented by a rectangle that
is uniformly high, in such a way that the base represents the extensity and the
summit line is parallel to the base.

A uniformly difform quality can be represented by a surface that is uniformly
difformly high, in such a way that the summit line is not parallel to the base.
This can be proved: the intensities of the points of the quality are proportional
to the altitudes of the perpendiculars erected in the corresponding points of the
base.

A quality can be uniformly difform in two ways, just as a surface can be
uniformly difformly high in two ways:

(@) Such a quality may terminate at zero degree and is then represented by a
surface which is uniformly difformly high down to zero, i.e., by a right-angled
triangle;

(b) Such a quality may terminate at both ends at some degree and is then
represented by a quadrilateral, the summit line of which is a straight line not
parallel to the base, i.e., by a right-angled trapezium.

Conclusion 5: By means of the above it can be proved that a uniformly
difform quality is equal to the medium degree [Fig. 2], i.e., just as great as a

uniform quality would be at the degree of the middle point, and this can be
proved in the same way as for a surface.?

A
D L .
B
Fig. 2
0

~
-

2 This rejection of a fourth dimension is based on Aristotle’s De Cacelo, 1, 1; 268231-
268b2. It remains the prevailing attitude in Renaissance days even where, as in Cardan or
Viéte, quadratic equations are related to planes and cubic equations to solids (see Selections
I1.3, 5). Despite an occasional remark by Pascal, Wallis, and Lagrange, only the nineteenth
century took the geometry of four dimensions seriously. See Selections ITL.3, note 3, and
IV.12.
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Last conclusion: A difformly difform quality is represented by a surface of

which the line representing the subject is the base, while the summit line is a
nonstraight line, not parallel to the base. Such a difformity may be imagined in
an infinite number of different ways, for the summit line may vary in a great

many ways.
However, someone might say:
way. I say that the representation i

Tt is not necessary to represent a quality in this
s good, as also appears in Aristotle,* for he

represents time by a line. In the same way in Perspectiva the virtus activa is
represented by & triangle.® Moreover according to this representation one can
understand more easily what is said about uniformly difform qualities, and

consequently the representation is good.
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iBterticc 3 %cur_;dugj quititatem lateris maximi a b, maixl:::fcﬂic‘efﬂ
eribatur cirealus b ¢ d,cuius circiferentiz occurrat latus 4 €

: P
quoadfatiselt prolongatiiin e puricto; D
: co,quo‘d,lamszﬁ < ang lo b’: 3 gg;?ﬁg: , &

Y
§

“eft finusarcus b e didtum ai ) '
o ‘dentis.Latus autem tertium, bﬂf::lel? :l::bg B
” lql leeft finui reo complementiarcus b e,
sxtendatureninilatus b ¢ occurrendo cir-
- cumferentize circuliin puncto d., 4 pundis
autem a lmdem centro circuli exeatfemidi *|”
. :&metera quediftanslateri b ¢, &dpun | |
- €ob corda b hxquediftanslateri a ¢, fes -
A éabunt autem & neceflarioduze linex b hé
- akangulis abh &b a k acutis exiftenti
- bus,quod ﬁatmfmlﬁo Quia itaqsfemidi’

~ ameter a e cordam b ,fcca't‘brthoggabo?li‘-‘ el '
2 'i:'&ipﬁmperzqualiac:terﬁat 1
ak mpe ertia tertijele

This means that, since qualities are represented by surfaces, the equality of two surfaces
may also be transferred to the qualities which they represent. In this case, therefore, one

has to prove that surface OCBA = surface OCED, and from this equality it then follows

that the uniformly difform quality that is represented by OCBA is equal to the uniform

quality that is represented by OCED.

2 REGIOMONTANUS. TRIGONOMETRY

Trigonometry was developed into independent branch of ma
notably by Nasir ed-din at-Tisi (or Nasir Eddin, 1201-1274).
Europe to achieve the same goal was Regiomontanus’ De triongu

of all kinds; Nuremberg, 1533).

thematics by Islamic writers,
The first publication in Latin :
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4 Aristotle, Physica, IV, 11; 9920a4—20. In lines 219b1-2 Aristotle defines time as ¢ numerus
motus secundum prius et posterius.” Here he tries to explain that the “now-moment,” 0 v 37 $ pra memoratis tedis per zeauia feindet *
the ono hand, divides time into two parts (past-future), but, on the other hand, makes i > ﬂ'} nemlinearedab g ﬁnusetit'amis li’ll;d%sfr::, m‘;‘:ﬂ“ . qual'ep'er
o ! s 95020 & emi gaql lal(sa
. SR o 3 e texi txd

continuous. He compares time o & line on which a point makes a division but also con
stitutes continuity on the line. )

5 The virtus active is the light diffused from the source of light (Jumen). Later, in Questio
a foree or such a light oxtends uniformly difformly, or in oth

words: it is a uniformly difform quality. This appears plausible because—since the for
does not extend uniformly—it seems to diminish as the distance increases; this diminutio
- has to take place proportionally, i.e., uniformly difformly” [Fig. 31. The Perspectiva mel

tioned is the one written by Witelo (Vitellio), & Polish mathematician of the thirteen

17, Oresme concludes: *“Such
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