Matematik: Videnskaben
om det uendelige
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Den graeske matematik

« Endelige geometriske objekter er matematikkens
objekter

« Kun det potentielt uendelige accepteres
— Objekter
— Processer

* Det fysiske er abstraheret vaek i matematikken

Filosofien havde en indflydelse pa matematikken



En paradigmatisk metode
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Archimedes og
Parablens Kvadratur

Skriftet om "Parablens kvadratur” ender med:

Proposition 24.

Every segment bounded by a parabola and a chord Qq 18
equal to four-thirds of the triangle which has the same base as
the segment and equal height.






Proposition 23.

Given a series of areas A, B, C, D, ... Z, of which A s the
greatest, and each is equal to four times the next in order, then

A+B+C+ ... +Z+3}2=44.



Achimedes: Metoden

Fundet af den danske filolog

J.L. Heiberg i 1906
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THE METHOD OF ARCHIMEDES TREATING
OF MECHANICAL PROBLEMS—
TO ERATOSTHENES

“Archimedes to Eratosthenes greeting.

I sent you on a former ‘occasion some of the theorems
discovered by me, merely writing out the enunciations and
inviting you to discover the proofs, which at the moment
I did not give. The enunciations of the theorems which I
sent were as follows.
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Metoden var karakteriseret ved

1. Brug af et vaegtstangsprincip, sa arealer kan
'vejes’

2. Arealet af en figur forstas som (samlingen) af
alle parallelle linjestykker
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Metoden passer ikke til det
graeske paradigme

Archimedes’ metode er i konflikt med
bade Platon og Aristoteles:

— Veegtstangsprincippet er mekanisk (ikke-
geometrisk)

— Der findes uendeligt mange linjer — kan vi
manipulere med en sadan samling?
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De udelelige er ikke egentligt
begrebsliggjort

Similarly, for all other straight lines para.].lel bo DE and
meeting the arc of the parabola, (1) the portion 1nte}~c§?ped
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Bonaventura Cavalieri
(1598 — 1647)

Cavalieris princip:

If between the same parallels any two plane
figures are constructed, and if in them, any
straight lines being drawn equidistant from the
parallels, the included portions of any one of
these lines are equal, the plane figures are
also equal to one another 15



S AT e, o8 Y A
. M Arrn e b ApAay N 4L PN L

ST et Ay ok A A e A W A
Jerh—. b i o+ el B 1 Wm0 o . O A P Rt .J

-~
A et A, 7 AN e £ - TN PN e

B T st
o manss o rurmse ey oot kA
e R B N i

. Ay e A VAR Y S

N A e T 2 2

. B T e
. ‘,‘.'w,”--- PR AR A A (V| S by o byt 4, o e,

ey o
1 W A, et SAPY AAASALL e A AAGOER AN iy e Ty

P g

PV A A o P @ B P * P MDA ¢ Arte

.-

o mma

e Rt b e e o R o
e

PR et vooriotartyorarsingciii-vai-=o NG S iyt s
A AN ¥ e s T A P AP rr e w e A N -

s
e A i A A A A i A by | W 8

o it o A Ay Y kel N MRS KN 4 e N
bt e hete @ —ete s A L T

.-weﬁwmwwwmpﬁw At g B A

v e e [

e S Yy Sy o e g

e i anes T Yoty
B e L A
s 4T TV " ey P B W, WY - - dew

~ A NP ANLAM A AN A

e e g A s W e A Aoy \n A N A AR, te ea e AN
[+ iAot vy W v A4 vt £
e B ettt

v Ao g el A 1l

16



Brug af princippet

« Evangelista Torricelli (1608 — 1647)
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Toricellis trumpet

En uendelig figur med et

endeligt volume men
uendelig overflade
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Figure 2



Et brud med det graeske paradigme

Der findes uendelige figurer; det endelige og det
uendelige kan sammenlignes

Uendelige processer kan teenkes faerdiggjorte
Geometri er imidlertid stadig det centrale

Men endnu ikke nogen generel teori til at finde
arealer af figurer
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