MATH 6101
Fall 2008

Calculus from Archimedes to Fermat
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 Many problems studied, especially finding their
tangents and areas
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Algebra and Curves

In the 1630’s Descartes and Fermat independently
discovered/invented analytic geometry
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de Roberval’s Method of Tangents
3% % srrg _

e Notion of instantaneous
motion.

o A curve is sketched by a
moving point.

e The tangent is the sum of
vectors making up the
motion.




V=V1+V2

Found tangents to other curves including the ellipse and
cycloid, but could not generalize
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appus of Alexandria — a problem which in general has
two solutions will have only one solution in the case of a
maximum
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ab—a?2=ab—a?—2ae + be —e?
2ae + e2 = pe
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s f(x)

s+e f(x+e)
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there 1s a maximum or minimum when

> kax“"'=0.
k=1
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angent line has slope

Had no connection to the process of computing
areas
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Bonaventura Cavalieri (1598 — 1647)

Geometria indivisibilibus
continuorum nova quadam
ratione promota (1635)

Development of Archimedes'
method of exhaustion
Incorporating Kepler's theory of
Infinitesimally small geometric
guantities.

Allowed him to find simply and
rapidly area and volume of
various geometric figures.
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parabola.
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Also integrated polynomials
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e3x e®x
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1_ep+q/q 1— EP*
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